
n, S 
//-- v 

APR 1 1 ml Pago 1 Of J- 
1 EDT 6265 1.1 ENGINEERING DATA TRANSMITTAL 

C-104 Retrieval Project 

5. Proj.lProg.lDept.lDiv.: 

Project W-523 

2. To: (Receiving Organization) I 3. From: (Originating Organization) 14. Related EDT No.: 

SST Retrieval Engineering 

6. Design AuthorityIDesign AgenUCog. Engr.: 

KE Carpenter 

Design Authoritv I 

11, Receiver Remarks: 11A. Design Baseline Document? 0 Yes No 

c-104 Retr. Froj M g r A g  W Z l d .  I 7 + b R  

N/A 
7. Purchase Order No.: 

N/A 
9. Equip.1Component No.: 

10. System1Bidg.lFacility: 

2 4 1 - C  
12. Major Assm. Dwg. No.: 

N/A 
13. PermiUPermit Application No.: 

14. Required Response Date: 

N/A 

N/A 

20. 

3& 
Signature of EDT Date 
Originator 

16. KEY 

21. DOE APPROVAL (if required) 

Ctrl No. 

Approved wlcomments 

Disapproved wlcomments 

0 Approved 

I Approval Designator (F) I Reason for Transmittal (G) I Disposition (H) 8 (I) I 

I E, S, Q D OR NIA 4. Review 1. Approved 4. Reviewed nolwmment 
(See WkC-CM-3-5. 5. Post-Review 2. Approved wlcomment 5. Reviewed wlcomment 

Sec. 12.7) 3. Information 6. Dist. (Receipt Acknow. Required) 3. Disapproved wlcomment 6. Receipt acknowledged 

I SlGNATURElDiSTRlBUTION 
(See ADDroval Designator for rewired siunatures) 117. 

BD-7400-172-1 ED-7400-172-2 (10197) 



DISTRIBUTION SHEET 

To 
Distribution 
Project Titlework Order 

RPP-7188 Decision Document for SST 241-C-104 Preferred Waste 
Retrieval Technoloqv 

Page 1 of 1 

Date 03/22/01 

EDT No. 626577 

FCNNn N / A  

Name 

Badden, Jim J. 

Brothers, Joseph W. 

Carpenter, Keith E. 

Attach'' EDT/ECN Text I Attach. I I MSIN With All Text Only Appendix I Onlv I Only I 
~4-08 X 

K9-20 X 

T4-08 X 

Harville, Nancy J. 

Hobbs, John W. 

Landon, Matt R. 

I Defiqh-Price, Cherri I T4-08 I X I I I I 

T4-08 X 

T4-08 X 

57-90 X 

/Gibbons. Peter W. I K9-91 I X I I I I 

Rifaey, Shafik H. 

Rinker, Michael W. 

Smet, David B. 

Thomuson, Warren T. 

T4-07 X 

K5-22 X 

R3-83 X 

57-90 X 

I Leonard, Michael W. I R2-36 I X I I I I 

Wilson, Ralph W. 

I Ma". Tom H. I R2-11 1 X I I I I 

~4-08 X 

ITuck. James A. I T4-08 I X I I I I 

I I I I I 

A-6000-135 (10/97) 



RPP-7188, Rev. 0 

Decision Document for Single-Shell Tank 24 1 -C- 104 
Preferred Waste Retrieval Technology 

Keith E. Carpewter 

CH2M-Hill Hanford Group, Inc., Richland, WA 99352 
U.S. Department of Energy Contract DE-ACfl6-06RL I3200 

EDT 626577 I J C :  N A  
Org Code: CL14240017LlO0 Charge Code: CACN I 10300 
B&RCode: NA T m i  Pages: rq 

Key Words: decision management, alternatives generation and analysis, decision process, 
technology decision, Project W-523. 

Abstract: This supporting document is the decision paper for selection of the preferred 
technology for Project W-S23, Tank 24 1 -C I04 waste retrieval system. This document 
completes the decision management process presci-ihed i n  the decision plan KPP-6878, in 
accordance with HNF-IP-0842, Volume IV, Section 2.7. 

Approved for Public Release 
A-6400-073 (01197) (iEF321 



RPP-7188 Rev 0 

DECISION DOCUMENT FOR SINGLE-SHELL TANK 241-C-104 
PREFERRED WASTE RETRIEVAL TECHNOLOGY 

1.0 STATEMENT OF THE ISSUE 

The subject decision was to determine the preferred technology for retrieval of high-level waste 
from Tank 241-C-104 and subsequent transfer to a selected double-shell staging tank to support 
waste feed delivery. The selected technology is also intended to demonstrate the ability to 
retrieve bulk sludge and heel waste from similar Single-Shell Tanks. Decision management 
requirements, and the decision making process. are prescribed in tank farins procedures (CHG 
2000). This document concludes the decision process outlined in Defigh-Price (2000) and related 
documents (DeWeese 1999; Bogen et al 1999; Davis et al 2000), by documenting the technology 
decision. The decision responsibilities are also updated. 

2.0 DATE OF SELECTJON 

The date of selection will be the date on which the decision maker approves this document. 

3.0 DECISION MAKER 

The decision maker is the SST Closure Project Managel- (R. E. Raymond). The decision maker 
has the authority to make the technology decision by declaring (via signature on this document) 
the preferred alternative. The decision maker elected to convene a Decision Support Board to 
assist in the decision process, as allowed by procedure (CHG 2000). 

4.0 DECISION ACTION OFFlCER 

The decision action officer is the Tank C-IO4 Retrieval Project Manager (K. E. Carpenter). The 
decision action officer is responsible for documenting the decision-making process, and managing 
resources necessary to implement the decision plan for the preferred 24 1 -C- 104 waste retrieval 
technology (CHG 2000). 

5.0 ALTERNATIVE SELECTED 

The selected alternative is Alternative 6. an "In-Tank Vehicle (ITV) and Articulated Mast. with 
Interchangeable Tools for Both." This and the other alternatives considered are described in 
Section 6. I ,  below. The feasibility of Alternative 6 needs to he evaluated during conceptual 
design, as it requires additional equipment and risers as compared with Alternatives I through 3 
(carried through preconceptual design). 

The Decision Support Board concluded with a scoriny exercise to evaluate and compare the 
technology alternatives. The results of this process are documented in tables attached to this 
report, and indicated Alternative 6 is clearly preferred. The most important decision criteria 
appeared to be the need to maximize waste retrieval; system reliability, availability, and 
maintainability (RAM); flexibility; and applicability to other tanks, while at the same time 
minimizing life cycle cost (LCC). Alternative 6 scored well against these criteria as well as 
providing a good value in terms of most of the other criteria considered. The Decision Support 
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Board also noted that Alternative 6 huilds o n  previous experience at the Oak Ridge, West Valley, 
and Hanford DOE sites, and presents opportunities for system optimization during cold testing. 

It was apparent that Alternatives 4 and 8 are close second and third choices, respectively. These 
two alternatives are also physically similar to Alternative 6. This should he considered during 
conceptual design. The ideal technology for C- I04 retrieval may he close to Alternative 6 hut 
with some elements of the other alternatives. 

The path forward recommended by the Decision Support Board is to reflect Alternative 6 in 
conceptual design. The feasibility and cost ofthe additional mast system needs to be evaluated, 
and its functions and requirements need to he defined Alternative 6 should also he reflected in 
the cold test work plan, and ongoing crawler development activities redirected as appropriate. In 
addition, acquisition of any usefiil existing equipment from other DOE sites should be initiated. 

6.0 DECISION CRJTERIA 

Decision criteria are used to draw comparisons among alternatives as to their relative ability to 
address the objectives of Project W-523. The primary ob,jective of Project W-523 is to provide a 
waste retrieval system for Tank C- 104 and meet the limit of technology retrieval milestone 
(TPA M-45-03F). The project must consider retrieval needs for similar SSTs while addressing 
specific C-104 goals. These goals include minimizing residual waste content and demonstrating 
confined sluicing and robotic technologies, with the ability to improve on the past-practice 
sluicing baseline. A related objective of the project is to integrate the selected retrieval 
technology with viable leak detection. monitoring. and mitigation (LDMM) strategies. Additional 
objectives of Project W-523 include minimizing environmental impacts. satis8ing applicable 
regulatory requirements. and protecting the health and safety of workers and the general public. 
Therefore, the decision criteria for this technology decision are: 

a. 
b. 

d. 
e. 
f. 
g. 
h. 

C.  

I .  

Minimize impacts on the facility authorization basis 
Minimize worker risks 
Minimize potential leak loss 
Minimize addition of water to tanks 
Minimize secondary waste (e.g., solid waste) 
Maximize waste retrieval 
Maximize system reliability, availahility. and maintainability (RAM) 
Minimize Project W-523 life cycle cost (LCC) 
Maximize applicability to fiiture retrieval actions 

6.1 Alternatives for the Technology Derision 

The following retrieval alternatives were identified to support the technology decision: 

I .  Past Practice Hydraulic Sluicing. with Enhancements 

2. In-Tank Vehicle (ITV) with On-Board Slurry Nozzle and On-Board Transfer Pump, operated 
together or separately 

3 .  ITV with On-Board Transfer Pump and Mast Mounted Sluicing Nozzle 
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4. ITV with On-Board Sluicing Nozzle and Mast with Stationary Transfer Pump 

5 .  Articulated Mast with Interchangeable Slurry Nozzle and Transfer Pump 

6. ITV and Articulated Mast, with lnterchangeable Tools for Both 

7. Two ITVs with Interchangeable Tools 

8.  Two ITVs and an Articulated Mast. with Interchangeable Tools for All 

9. Deferral of Technology Decision 

The above alternatives address the selection of in-tank retrieval hardware. All of the alternatives 
would require additional equipment to complete the retrieval system, including pumps, pits, and 
transfer piping outside the tank. This balance-of-process equipment is discussed in the referenced 
documents and its design and selection will involve additional technology selections outside the 
scope of this decision document. 

The "in-tank vehicle" (ITV) featured in  most of the above alternatives would provide a mobile 
platform for selected retrieval equipment. as well as direct mechanical action to help break up the 
waste and mobilize it. The ITV is envisioned as utilizing existing crawler technology, with the 
necessary support system to deploy it in the tank. In cases where two lTVs are used, the vehicles 
may be of the same design or  different designs. 

The "articulated mast" is a yet-to-he refined design concept. envisioned as a simple device 
utilizing existing technologies. It may he as simple as an adjustable-elevation transfer pump or 
eductor, or it may be more complex with multiple tools and capabilities. However. it is not 
envisioned as a system as complex as a long-reach utility arm or manipulator. The specific 
technology for the mast would be determined based on a feasibility assessment, performed as a 
separate effort. 

Alternatives I ,  2.  and 3 were proposed in the oi-iginal decision plan (Defigh-Price ZOOO), and were 
carried though preconceptual design (Crass 2nnna). These have been supplemented with six 
additional options as listed above. 

Alternative 1 was defined as a conventional sluicing process similar to the WRSS system installed 
by Project W-320, but with the addition of a heel pump and other possible enhancements as 
required to meet current performance criteria. Alternative I would only be pursued ifit can be 
demonstrated that the past practice sluicing process is sufficiently modified or enhanced to meet 
the requirements in the TPA and gain regulator acceptance. The current regulatory climate does 
not favor global sluicing-based retrieval options used in the past. This alternative was eliminated 
from serious consideration before the final decision was made. 

In the case of Alternative 2.  the ITV would provide a platform for both a sluicing nozzle and a 
transfer pump. Waste would be dislodged by high-pressure spray from the sluicing nozzle, while 
the resulting slurry would be scavenged by the on-hoard pump. Alternatives 3. 4. and 6 separate 
one ofthese components froin the JTV, simpli@ing the design ofthe ITV and its support system. 

3 
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Alternative 3 would utilize a stationary. remote sluicing nozzle separate from the crawler (which 
provides a platform for the pump only). 

In the case of Alternative 4. the ITV would provide a inobile platform for the sluicing nozzle to 
locally dislodge and slurry the waste as it maneuvers around the tank. It would use a separate 
transfer pump located to retrieve the waste as it is mobilized by the on-board sluicer and drains 
(or is pushed) toward the center of the tank. This concept would take advantage of the "dished" 
design of the tank floor. Oak Ridge National Laboratory heel retrieval utilized a fixed pump with 
ITV for waste retrieval. This approach is also being planned for utilization at the Savannah River 
Site for final heel retrieval in Tank 19. Alternative 6 is similar to Alternative 4, but provides 
additional capabilities for both the ITV and the central pimp mast. 

Alternatives 5, 7. and 8 are additional combinations of the above technologies. Alternative 8 
represents the greatest hardware complexity of all the alternatives presented. With three 
independent retrieval systems, it also oTers the greatest versatility, with two Y V s  and a mast that 
can be operated separately or in various "cooperative" combinations. Experience at other sites 
has shown that a combination of two or more retrieval systems provides greater tlexibility and 
availability for operation. Since operation is a major cost of retrieval, the added hardware 
complexity and capital cost are not necessarily a disadvantage. 

Alternative 9 provides a general "deferred decision" or "no action" option to allow consideration 
of additional technologies, perhaps not considered or not available at the time of the AGA (Bogen 
et al 1999). This assuines that, given rnor'e time, new technologies would likely be evaluated and 
shown inore appropriate for Tank C- 104 waste retrieval. The current regulatory climate and a 
Tri-Party Agreement milestone do not Fwnr this option. hut it was provided as a reference 
because it is within the realm ofpossihilities. This alternative was eliminated from final 
consideration aRer discussion by the decision support hoai-d. 

7.0 KEY DECISION CONS1T)ERATIONS 

7.1 Assumptions 

A set of enabling assumptions was used to develop the Project W-523 technical baseline. The 
assumptions are discussed in the project technical haseline documents, including the project 
functions and requirements (Leonard 2000). preliminaiy engineering report (Crass 2000a). and 
project definition criteria (Crass 2000h). The following list is selected from this baseline to 
include only those assumptions that are associated with the preferred retrieval technology 
decision. Most of the assumptions will need to he validated based on a requirements set to be 
developed for the preferred technology. 

1. Liquid (supernatant, water, or hoth) additinn to  Tank G I 0 4  will he authorized in 
sufticient amounts to support Tank C- I04 retrieval, regardless of the retrieval technology 
selected. 

There will be viable leak detection. monitoring, and mitigation (LDMM) strategies to 
support Tank C- I04 retrieval, regardless of the retrieval technology selected. 

2 .  

4 
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3 .  The following SST and DST infrastructure will he available to support C-104 retrieval 
with minimal upgrades: 

Electrical power distribution system and other utilities (as needed) 
Sluicing system transfer piping 
DST receiver tank and systems 
Contaminated equipment removal systems 

The tank farms Authorization Basis (AB) can be amended. if necessary. to support Tank 
C-104 retrieval regardless ofthe retrieval technology selected. 

Physical properties ofthe waste lieel and tank liner in Tank C-104 are similar to C-I06 

Capability for cold-testing demonstration offiill-scale hardware will be available 

Debris and failed equipment will he lef t  hehind 

4. 

5 .  

6 .  

7. 

7.2 Risks 

There are risks associated with three basic areas ofthe project: ( I )  validity of design 
assumptions. (2) achievement of design performance requirements; and (8) the occurrence of 
unplanned events or unexpected conditions. The first set of risks will be inanaged by validating 
the assumptions on an ongoing basis as the project develops. 

The alternatives based on an ITV represent a technology demonstration of a prototypical system. 
The challenges of operating a prototypical systein inside a waste tank can be overcome by sound 
engineering using proven technologies and rigorous testing:. The system design concept will be 
based on past developinent and testing activities on similar prototypes. However, since the 
system is prototypical in nature, some uncertainties exist that may limit its success. The project 
plans to identify and actively inanage these risks through a number of activities including 
additional analysis and testing in a simrilated tank environment. Specific uncertainties include the 
following: 

ITV performance and RAM 
Retrieval effciency 
LDMYM strategies 
Cold test surrogate 

Tank integrity 
Tank access and deployment 
In-tank hardware and debris 
In-tank viewing and lighting 
Process control and monitoring 
Hose (umbilical) inanageinent 
Transfer line plugging 

Waste and surrogate waste propelties arid volumes 

Although Tank C- I04 retrieval is considered a "demonstration." the selected technology will 
utilize, to the maximum extent practical, a mature technology with a history of coininercial use, 
including recent technology deinonstrations using simulated Hanford tank wastes (Berglin et al 

5 
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1998). Vehicle-based technologies have also heen previously used in coinmercial applications, 
including environmental remediation and cleaning o f  nuclear firel pools and containments, storage 
tanks, wastewater systems, and other hazardous or ditficult-to-access areas. This experience base 
has been well documented. and can he utilized to minimize the risks associated with a vehicle- 
based retrieval technology. 

8.0 ALTERNATIVES REJECTED 

Of nine alternatives presented in Sec. 6.  I ,  Alternatives 1 and 9 were not considered in the final 
selection process for reasons explained in the text. The results ofthe decision process are 
discussed in Sec. 5.0. and summarized in  attached Table 9. 
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EXPLANATION OF ATTACHED TABLES 

The attached tables provided a means of documenting the decision process to select a preferred 
waste retrieval technology for Tank C-104. These tables are adapted from data sheets and 
scoring matrices in the original decision plan. RPP-6878 (Defigh-Price 2000). and modified as 
necessary to reflect the revised decision criteria and alternatives in  this document. The technology 
selection was facilitated by a prescribed decision process, conducted in a 2-day Retrieval 
Technology Decision Workshop. Twelve participants, from various parts ofthe LJ. S. Dept. of 
Energy complex (including the Hanfoi-d site. other sites, and national laboratories). completed a 
scoring exercise at the conclusion of the workshop to formalize the decision process. 

The decision process for the preferred technology selection can be summarized as follows: 

Applicable information about the retrieval technology alternatives was reviewed 

A weight factor was assigned to each of the nine decision criteria in Section 6.0 of this 
document. The total sum ofthe weight factors was required to he 100. The weight factors 
and their justifications were recorded as shown on attached Table 1 (results from all 
participants were combined and averaged). The "Justification/Reinarks" column on Table 1 is 
a compilation of bases for the weight factors, provided by the twelve participants during the 
decision process. 

Each of the alternatives considered (Section 6. I of this document) was rated against the nine 
decision criteria. The raw scores and their justification were recorded. as shown on attached 
Tables 2 through 8 (results froin all participants were combined and averaged). The 
"Justification/ Remarks" columns on Tables 2 through 8 are a compilation of bases for the raw 
scores provided by the twelve participants in  the decision process. Alternatives I and 9 were 
not considered (see Sec. 6. I ) .  For each criterion the scoi-e was required to he no less than a 
minimum o f 0  1 (worst case. least desirable, iir lowest confidence), and no more than a 
maximum of 0.9 (best case, most desirable, or highest confidence). However, the scores 
among the six alternatives were not reqtiii-ed to span the entire range from 0.1 to 0.9 for a 
given criterion. 

The weight factors and weighted raw scores were tabulated, as shown on attached Table 9. 
Weighted raw scores were obtained by multiplying the averaged raw scores (from Tables 2 
through 8) by the weight factors fnr the corresponding decision criteria (Table I ) .  The 
weighted raw scores were totaled for each alternative (see last column on Table 9). The 
results were sorted in Table 9 in decreasing order of magnitude of weight factor (columns) 
and weighted raw score totals (rnws). 

The preferred technology was selected based on the "weighted raw score totals" in the last 
column of Table 9, where the highest value represents the most desirable alternative. 
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Table I Decision Criteria Weight Factors Rationale 

g. 

Decision Criteria 

facility AB 

Maximize system 
reliability, availability, atid 
maintainahilily (RAM) 

b. Minimize worker risks 

11. 

d. I Minimize water additioii 

Minimize prqiect lifc-cyclc 
cost (LCC) 

to tank 

i.  

Minimize secondary wastc 
(e. g., solid waste) 

Maximize applicability l o  
fiitnrc relrievwl actions 

f. Maximize waste retrieval 

Total 

W.F. 

6 
~ 

I I  

7 

S 

1 9 

IS 

JtistifiratiiiiilRein;i,.I~N (see exphiation, p. 9) 

Cost :mil scliediilc impwAs. cost ii Ixtor for iiia.jor AH chatiges, iieed to 
Ihiiik 'nul  ofllic h d :  A I i  will hc clianged or clidlciiged as necessary, AH 
ciiti he iiiodilicd o r  revisctl: 1101 ii grind discriiiiiiiator for these concepts. 

#I priorily~ repilaton/ driver & contract rcquireineiit 
froiii dcsigii lo  T)klY. itiiplicd; tniiiiinal worker risks will he 11ie1 or 
iipprniicli is mit ;~cccpt:~hle: secotidary, order (if hiisiiicss, AIAKA will he 
iiscd: i i n t  it good disCriiiiiiiiilnr lix these conccptr 
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Table 2. Raw Score Justification - Alternative 2 (Vehicle [ITV] with Slurry Nozzle and Pump) 

R;iw 
Score 

0.67 
~ 

.Iiistific;itii,ii/Reni;irks (scc csplniintioti, 11 9) Deciainn Criteria 

Minimize impacts on thc 
facility AB 

Mininiizc worker risks 0 . S X  

Minimize potential leak 
loss 

0 . 0 5  

Minimize water addilion 
to tank 

0.62 

Minimize secondaly waste 
(e. g., solid waste) 

0 66 

Maximize wasle retrieval 0.54 

Maximize systcin RAM 0,s I 

Minimize prqiect LCC 

i. Maximize applicability to 
fiiture rclrieval actiolis I i  
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Table 3 .  Raw Score Justification - Alternative 3 (ITV with Pump. Mast-Mounted Nozzle) 

Decision Criteria 

Minimize inipacls 011 the 
facility AB 

Minimize worker risks 

Minimize potential leak 
loss 

Minimize water addition 
to tank 

Minimize secondary wastc 
(e. g., solid waste) 

Maximize waste retrieval 

Maximize systcin RAM 

Minimize prqiccl LCC 

Maximize applicability to 
fiitiire retrieval actions 

0.54 

0.47 

0.5') 

0 . 5 5  
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Table 4. Raw Score Justification - Alternative 4 (ITV with Nozzle, Mast with Pump) 

Decision Criteria 

Minimize impacts nu the 
facility AB 

Minimize worker risks 

Minimize poteiilinl leak 
loss 

Minimize water additioii 
to tank 

Minimize secondary waste 
(e. g., solid waste) 

Maximize waste rctrieval 

Maximize system RAM 

(1.62 

0 . 5 %  

0.6% 

0.64 

0.57 

Maximize applicahility to ll.59 
fiitnre retrieval actions 
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Table S. Raw Score Justification - Alternative 5 (Articulated Mast with interchangeable Tools) 

Decision Criteria 

Minimize impacts on the 
facility AB 

Minimize worker risks 

Minimize potential lcak 
loss 

Minimize water addition 
to tank 

Minimize secondary waste 
(e. g. ,  solid waste) 

Maximize waste retrieval 

Maximize system RAM 

Minimize prqiccl LCC 

Maximize appliciihility to 
fittiire retricval actiolis 

Ritw 
Score 

0.00 
- 

0.01 

0.53 

0.4x 

0.65 
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Table 6 .  Raw Score Justification - Alternative 6 (ITV and Mast, interchangeable Tools) 

i. 

Decisinn Criteria 

Maximize applicability lo 
fiitnre retrieval actions 

Minimize impacts on the 
facility AB 

Minimize worker risks 

Mininiize poteiitinl leak 
loss 

Minimize water addition 
to tank 

Minimize secondnly waslc 
(e. g., solid waste) 

Maximize waste retrieval 

Maximize system RAM 

Minimize prqject LCC 

Raw 
Scerr 

0.sx 
- 

(1.53 

1l.h.l 

___ 
0.M 

0.xs 

0.74 

- 
lI.4R 

0.72 

.liistifiration/Rcm~irl~s (sec explanation. p. 0 )  

Nnl ii 1'~~tcscc~~hIc prohlem: siniil:v work at Hnnford conducird: 110 impact 
to AI< or ;iocr:igc A l l  cIi:inges rcqiiircd. AH lo he iniodifierl for a l l  
iillcrniilivcs. A l i  revisioii required; tu'o risers iiceded, complex system - 
l ikc ly climigcs ( r im score rmcc 11 3 - 11.0). 

No sipiiilic:inI diffcrciice iron1 ollicr caiiceptr, niiniiiial worker risk with 
'1~11: sini i l i l r  work ill I Ianlhrd conducted. dnnl system reduces 
scIicdulc prcs~i irc iintl coiinnoii mode failures, complex: more 

crmiplchily IIiiiI will Iciiil tu incrc:iscd niiiiiiteiiniicc. complex systelii 
incrcascs ti i i i i i i tcn~~ncc k risk; workcr interaction to chiinge tools (raw 

,re mngc 11.3 - 1l.X). 

Vcry good for i i i in in i i i i i ig leaks, 1io need f i r  lnts ofcasnnl water, llexihle 
svslcin rcdiiccs IciA polcnhl:  a11 ;illcrnillives l ime siinie prohnhility, some 
c ~ ~ n ~ h i i i i i t i o i i s  will IIIIVC liiglicr Iczih risk t l i i i i i  others, less opcrahial 
Ilcsihility. lwo syslctiis cqiiii ls nimc piping ConnCctions, sluicing over large 
i i ra  (raw scorc range 11.4 - 11.9). 

Morc fc i~i i rcd iii i i lcriii l ~imhil imtioi i ;  sniiie spray nhove waste. very good for 
i i i i i i i i i inl wiilcr tddi l io i i ;  iw nccil for lnts ofcasnnl water. llexihle system 
rcdiiccs \ v i i l e i~  ~icccIcd; cold testing will revrill miniminxl water strategy, 
101s ~ ~ i b \ ~ 6 k i ~ ~  ( r x n  scorc rmpe 0.3 - 11.')). 
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Table 7. Raw Score Justification - Alternative 7 (Two ITVs. interchangeable Tools) 

i. 

Decision Criteria 

Maximize applicability l o  
future retrieval actions 

a. Minimize impacts on Ilie 
facility AB 

b. I Minimize worker risks 

I 

d. I Miii i iuize water addition 
to tank 

Minimize second:iry waste 
(e. g., solid waste) +--- Maximize waste retrieval 

Ran 
Score 

0 .45  

0.3')  

0.04 

0.3x 

11.56 
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Table 8.  Raw Score Justification - Alternative 8 (Two ITVs R: Mast. interchangeable Tools) 

Decision Criteria 

Minimize iinpacls 011 the 
facilihi AB 

Minimize worker risks 

Minimize poteoti;il leak 
loss 

Minimize water addition 
to tank 

Minimize second;iry wastc 
(e. g., solid waste) 

Wixiinize waste rctricval 

Maximize system RAM 

~ 

Minimize project LCC 

~~ 

Maximize applicahiliry lo 
future retrieval actions 

L_ 

Raw 
Scnre 

0.40 

11.37 

(1 02  

0.04 

11.27 

0.05 

I k s l  riverall fix ctliciciit wiilcr iisc. iiicreiiserl operational flexibility to deal 
with Ic;A cmidilioiis :tiid cniilrol mohiliz:ition: water addition o l k t  by 
ahilily tn rccyclc or cvqmratc. f lcxihle system reih~ces water, no  
rcqiiirumciit for lots of carrial wakr ,  lliree syslcnis add water, added water 
lix Ilccoiifiii,iiiintio11 ol'iiicirc uiiiitment. lo ts  of water (ranee 11.3 - ll,')1. 
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