
w DM 

Z& OFM 
A ~ . , ~  OTM 

ENGINEERING CHANGE NOTICE 

Page 1 o f 2  

18. JusUncation oflhe Change (Use ECN Continuation pages. as needed) 

DOE-ORP requires this document to be revised and Issued monthly 

la.ECN 720095 RO "' 
lb. Pro]. w- 
ECN 

- 

19. ECN Category 
El Dlrect Revision 

0 Supplemental 
ECN Revision T m  
0 Votdlcancet 

0 Closure 

0 Revislon 

2. Request Information 

FOrm 

3a. Design Inputs -Recad 
information on lhe ECN-2 F m  

3b. Design References - 
Recad information on lhe ECNJ 
Form 

lnformaCon on me ECN-~ 

20. Distribution (Name and MSIN) 

Distribution list attached following document 

- .  
V. 

HAfIFOA3 
ID a 

I- 

3c. Engineering Evaiualion I EsUmate I 
Approval lo Proceed wl the Design - 
Record Information on lhe ECN.4 Form 

A4003563 (01103) 

4. Originator's Name, Organization. MSIN. i% Phone No. 

B. M. Hanlon. Inventory 8 Flowsheet Engineedng. R3-72,3773-2053 

7. ntie 
HNF-EP-0182. Rev. 177. WasteTank Summary 241G N/A 
lor Month Ending December 31.2002 
11. Document Numben Changed by this ECN (For FM or 
TM Changes Record information cn the ECN-5 Form) Sheel 
and Rev.  ea MNO O S c  ~ S S  OGS 
HNF-EP-0182. Rev. 176 El NIA 

5. US0 Number 
No. TF- - 
init&.& Dale 2 4 k '  
9. Equipment I Componenl ID 

NIA 

8. Bidg. I Faciiily No. 

12. Design Basts 
Documents? 

13. Safely Desipnation 

1%. Work Package Number 
NIA 

15b. Modincatton Work Compleled 

NIA NIA 

15c. Restored to Original Slatus (lM) 

Eno-tmie R4SF-mvbleEnplmrtDI1e 

6. Date 
2/5/03 . 

10. Approval Destgnator 
NIA 

14. ExpediledIOff-Shifl 
ECN? 
O ~ e s  NO 

16. Fabrication Support 
ECN? 

0 Yes No 



9. ENGINEERING CHANGE NOTICE 

Page 2 o f f  

Note: All Revisions shall have the approvals of the affected organizations a 
25a. Commerclal Grade Hem Dedlcatlon Numbers (assodated with this 
design change) 

N/A 

DM 

0 FM lb. Pro]. w- 
O T M  

la.  ECN 720095 R 0 

- 
21. Deslgn Check 
7emrd Information on 0 yes N~ 
he ECNG Form 
WA 

22. Design Verillcatlon Required? 

If Yes. as a minimum attach the one page checklist 
han TFCENG-DESIGN-P-17. 

Other 

23. Closeout/ Cancel IVo id  

0 Yes No 
If Yes, Record Information on the ECN-7 Form and attach form(s). 

Other 

26a. Design Cost Estlmate 
NIA 

denbfied in block 9'ApprovaI Designa!or.'on page 1 of this ECN. 

25b. Englnearlng Dab TransmlHal Numbers (associaled mth this 
design change, e 0.. new drawings. new documents) 

NIA 

26b. Materials I Procurement Costs 
NIA 

26c. Estimated Labor Hours 
NIA 

NOTE ECN Revisions are required to remrd and approve ail FCNs 
issued during the field modification work process. If the FCNs have not 
changed the ciiglnal design media then they are just inmrporaled into the 
ECN file via an ECN revision. if the FCN did change the original design 
media then the ECN Revision will indude the necessary engineering 
changes to the ciiglnal deslgn media changes. 

Signalure Date 

OrlginatwlDesign Agent 

Professional Engineer 

Project Engineer 

Quality Assurance 

Safety 

Designer 

Environ. Engineer 

Other 

Other 

DEPARTMENT 0 F ENERGY / OFFICE 0 F R l M R  PROTECT ION 

Slgnature or a Contm( Number that backs the Approml Signature 

ADDITIONAL SIGNATURES 



7. 

P a w k b f h  

ECN - I 
ENGINEERING REQUEST FORM 3 

[Distribution list attached following document) 

DM la .  ECN 720095 RO 

.#/OFM 
Ib. Proj. w- 

~ T M  ECN - 

Purpose for the Pmposed Modincation 

Rquesmfs Name (Print) 

B. M. Hanlon 

Direct revision 

(Computer generated file) 

Dale REA Reference 

2/5/03 NIA 

Basis for the Estimated Need Data 

DOE-ORP requirement to be issued monthly 

Equipment Name 

HNF-EP-0182, Waste Tank Summary Report 

Date 

'hlh 3 
Date 

Esbmated Need Date 

Monthly - 2003 

W u k  Package Number (If Known) Esbmated Evaluabon ROM Cml 

NIA NIA 
CACN 

501008 

(Once relected lhe Resmslble Manager rehnns lhe request to lhe RequesWs Manager) 

lfalicized fexf items need to be addressed. Standard text ilems need to be addressed as applicable to the problemissue described. 

~ a 0 3 - s  (01103) 

Yes No Pmcess as a Simpk ModIflcaUon? 
Assigned m (ream Lead) Dale 

8. M. Hanlon 2/5/03 
Date 

Z / ,  1/83 H Approve 0 Reject 



ECN - 5 
DRAWING I DOCUMENT CHANGE LIST FORM 4. , 

Sheet 1 of ECN - 5  Page#ofe 

DM 

0 FM 
la. ECN 720095 RO 

lb .  Roj. . w- 
OTM ECN - 

TitlelType 

Waste Tank Summary Report 

30.2002 

DwglDoc. Number 
(SheeffPage, Rev) 

HNF-EP-0182. Rev. 
176 for Month Ending November 

I Submitted to Document Service Center Prior to ECN Release? I 

Shared Existing Change Document Nos. 

0 

I List of Non-Engineering Documents Needed to be Modified I 

~ 

0 
0 

0 

NumberIRevision. Document Title 

1 -  I 

Document 
Owner 

(Organization) 
Individual Method 
Notified I Date Notified 



I List of Engineering DrawingdDocuments to be Modified (Use the attached checklist for guidance) I 
TitIelType DwgJDoc. Number 

(SheeWage, Rev) Shared Existing Change Document Nos. 

ECN - 5  
DRAWING I DOCUMENT CHANGE LIST FORM 

Sheet 2 of ECN -5 Page4016 

DrawingdDocurnents to be Moditied Checklist 
System Design Description 1 0 Y e s o  No N/A 1 Operating Procedure I 0 Y e s o  No NIA 

0 FM 

OTM 

Functional Design Criteria 1 0 Y e s o  No N/A 

Functional Requirements 1 0 Y e s o  No NIA 1 Engineering Flow DagramDrawing I 0 Y e s o  No N/A 

I 0 Y e s o  No N/A I SystemlSubsystem Specifications 

Equipment Spedfiwtion 

Procurement Specifation 

Consb-uction Specfication 

Operating Spec i f i i on  1 0 Y e s o  No NIA 1 General Arrangement Drawing 1 O Y e s O N o  R N A  I 

0 Yes No IF] N/A Radiation Control Procedure 0 Y e s o  No M A  

0 Y e s o  No E] NIA Spare Parts List 0 Y e s o  No NIA 

0 Y e s o  No IF] NIA Test Specification 0 Y e s o  No NIA 

Criticality Specification 

Conceptual Design Report 

1 0 Y e s o  No N/A I Material Specification 

I Y e s o  NO EI N/A 1 Sampling Plan 

1 0 Y e s o  No NIA 

NIA . 1 0 Y e s o  No 

~ 

Vendor Information 0 Y e s o  No NIA Test Plan 0 Y e s o  No NIA 

Operations I Maintenance Manual 0 Yes No (g NIA Acceptance Test Procedure 0 Y e s o  No NIA 

Safetv AMlvsis I FSAR I SAR I DSA 0 Y e s o  No E] NIA Pre-Operational Test Procedure 0 Y e s o  No NIA 

Detailed Design Report I Y e s o  NO IF] N/A I Inspection Plan I O Y e s O N o  B N l A  I 

, * .  

Radiation Work PermR 

Environmental Requirement 

0 Y e s o  No NIA [I Yes 0 No (g NIA 

0 yeso No (g N/A CcmPuterIAutomated ~~ 0 Y e s o  No NIA 

Automated Control Configurabon 
Procedure 

S n f t w a r m  Dlan 

Interlace Control Drawing 

Calibration Procedure 

Preventive Maintenance Procedure 

Engineering Procedure 

Security Plan 

Emergency Plan 

~~~~~~~~ 

Technical Safety Requirement 

Master Equipment List 

I 0 Yes 0 No E] NIA I Operational Test Procedure 

I 0 Yes 0 No (EI NIA 1 ASME Coded Item I Vessel 

I 0 Y e s o  No NIA 

I Y e s o  No E] NIA 

0 Yes 0 No (g N/A Process Control Plan 0 Y e s o  No NIA 

0 Yes 0 No (g NIA Process Control Procedure 0 Y e s o  No NIA 

0 Yes 0 No (g N/A Flow Sheet 0 Y e s o  No NIA 

0 Y e s o  No N/A Purchase Requisition 0 Y e s o  No NIA 

0 Y e s 0  No (g NIA Hazards Analysis 0 Y ~ O  NO E] NIA 

0 Yes 0 No N/A JCS PM Activity Datasheet 0 Y e s o  No E] NIA 

I Safetv Eauiment Lkt I 0 Y e s o  No NIA 1 Human Factor Consideration I Y e s o  NO MA I 

I Environmental Perma 1 0 Yes 0 No (g NIA I Raceway I Cable Schedules 1 0 Y e s o  No IF] NIA I 
Seismic I Sbess I Structural Analysis 

Design Report 

I Yes NO IZ NIA I wm Control Procedure 

I Yes 0 No (g N/A I Corrective Maintenance Prccedure 

1 0 Y e s o  No N/A 

I 0 Y e s o  No N/A 



I ECN - 6  I E] DM 1 la.  ECN720095 RO I 

completed 

3. Sysfem/Eqvipmenf/Personne/ lmpacfs 
idenfified 

DESIGN CHECK LIST 

Sheet 1 of ECN - 6 

0 Yes No E] 23. Pofenfial Sonware lrnpacfs Menfified 
and resdved 0 Yes 0 No E] N/A 

l b .  Prof. w- 
ECN 

- 

6. AssurnpfiondSources dearly idenfified 

7. Affected Documents end Databases 
deadyidenffied 

8. lnputs Verified 

W g n  DeiaiidAmibutes (to be n//ed out by the change originator) IdenUtied In the ECN. I 

0 Yes 0 No E] 

0 Yes No E] N/A 27. Confaminafion Confrds ere planned 

0 Yes 0 No E] N/A 28. Pre-lnsfallafionlMockup/Prolofype 

26. Design considen Operational lmpacfs 

Testing planned 

I 1. IssueFroblem Sfatemenf included I 0 Yes 0 No E] N/A 121. &sis fy Seleded Memafive 
exdained. including essumpfions 10 Y e s o  No E] N/d 

~ 

9. Required Fundion(s) /changes dearly 
idenffied ToclsFab~icated Componen f s  includad 

10. Safety B a s i ~ m m i f m e n f s c e m s  
evaluated 

11. Applicafion of hdusfry 
Sfandardaodes explained 

12. Froper Analyfical Techniques 
employed Oualdy Checks induded 

13. lnferfaces evaluafed and idenfified 

0 Yes No E] N/A 29. SefchesDrewings for 

0 Yes 0 No E]  N/A 30. Hardwan, Design described 

0 Yeso No E] N/A 31. SoflwaralFirmware Design described 

0 Yes 0 No E]  N/A 32. lnspedions (per codes K Sfandards) / 

Yes 0 No E] 33. Oimenwons end Tolerances induded 

22. Pofenfial ComponenffSysfem lmpads I idenfified end resolved Yes 0 No E] I 2. S a f e t y ~ r n r n i f m e n ~ ~ a m m a f i c  
lrnpacfs identified - NEPA Documenfafion I Yes 0 No 

14. MateriakComponenf Compafibilify 
evaluafed Y e s o  NO E] N/A 

34. SkefchesDrawngs for lnsfallafion 
included 

4. Technical EvaLafion included r- 

15. Au\RA/Radiological confrdskhemical 
azards evaluafed 

0 yes 0 No E] 24 Pofenfial Safefy lmpads ere identrfied I I end resdved (e g ,  energrzed elecfrical 

35. HousekeepingPerstmnel Safely 0 Yes 0 No E] I Requiremenfs idenfrfied 

I I equipmenf) 

1 

17. Frogram impacfs evaluafed 

18. Design Basis Calculafions updated 

19. Alfernafives describe&evaluafed end 
address resdufion of problem 

20. lmpads on Mainfenance and OPS 
described 

yes 0 NO N/A 

0 Yes 0 No E] N/A 

0 Y e s 0  NO E] WA 

0 Y e s o  No E] N/A 

25. Mocificafion is Consfrudible end can be 
I O Y e s O N o  "!AI. rmnlnmenled 

5. Comptance w/Design Basis idenffiad 

37. Acceptance Tesf generafed and 
Acceplance Criteria inctuded 

38. MKTERequiremenfs idenfified 

39. Training/Ouelficafion of Tesf Penonnei 
identified 

40. Safety end Hazards Analysis assessed 

36. Walkdown(s) peiforinedtebeling 
I O Y e s O N o  E ] N / A I  Coned 

I 16. HumanlMachine lnferface evaluated 

I Design Odginaior (PdnEign) lDate 

0 Y e s o  No E] N/ 

0 Y e s o  No E] N/ 

0 Y e s o  No E] N/ 

0 Y e s o  No E] NI 

0 Y e s o  No E] N/ 

Y e s o  No E] N/ 

10 Y e s o  No N/ 

1 I 1 

A m 7 1  (OlKl3) 



tfalicized fextdems need fo be addressed. Standard text ilems need to be addressed as applicable to the change as described. 
I I I 

Peer Check 

ECN - 6  
DESIGN CHECK LIST 

Sheet 2 of ECN -6  

0 Deslgn Check Team' Othw 

Design inputs cotredly idenfifed? 0 yes N~ tg N/A 

Calculations checked and are md? 0 ies 0 No tg N/A 

Design assurnpfions are sfafed and 0 Yes No N/A verified? 

Design cderia incorporated into fhe 0 Yes 0 No N/A 
design? 

Interfaces dearly identifed in fhe 
design? 0 Yes 0 No 

' Design check team members dher than lhe onglnatlng organuation normally should consist d personnel representing Operations, 
Maintenance 8 Reliabilny Engineering. Maintenance Management. Ma:ntenance Crafls. Safely, and Proreds 

Design changes properly documented? 0 yes N~ tg N/A 

0 Y e s o  No N/A 

0 Y e s o  No N/A 

0 Y e s o  No N/A 

0 Y e s 0  No 

Tesf procedures reviewed end are 
cotrecf? 

Is fhe design change edequafe? 

Is fhe design change complete? 

Is fhe design change cored? 

5NIA 

EQRG p-e-release review required? 0 Yes No EQRG Pre-release Approval Date 

Reference TFCENGDESIGN-P-17, Design Verification 

Date I Z h 3 / - 3  
flalictzed Lex? Rems needfo be Bddressed. Standard text ilems need to be addressed as applicable to the problemksue descnbed. 



IiNF-EP-0182. Rev. 177 

DISTRIBUTION 
December31,2002 

Number of copies 

OFFSITE - USG 
2 Coneress d the llnited States 

US. Senate 
717 Hart Senate Building 
Washington D.C. 20510 

Senator Ron Wyden 

US. House of Representjtives 
1323 Longwonh House Office Building 
Washington D. C. 20515 

Congressman Richard "Doc" Hastings, 4th District 
Anen: Jeffhfarkey 

3 

1 

1 

1 

US. DeDarlment of Enerev-Headauarters 
1000 Independence Avenue, SW 
Washington, D. C. 20585 

€iarry Calley EM-38 Cloverleaf Bldg. 
Willam M. Levitan EM-I FORSl5A-014 

I1.S. Department of Enerev-lleadauarterr 
19901 Germantown Rd 
Germantown, MD 20874 

Kurt Juroff EM44 

Washineton State Department of Ecoloev 
Nuclear Waste Prognm 
P. 0. Box 47600 
Olympia, WA 98504-7600 

Roger Stanley 

Washineton State Deoartment of Health 
Radiation Protection 
7171 Cleanwater Lane 
P. 0. Box 47827 
Olympia, WA 98504-7827 

Allen W. Conklin 

Oreeon State Ollire of Energy 
625 Marion St. NE, Suite 1 
Salem, OR 97301 

Dirk Dunning 
Do not remove from distribution wlthout permission from ODOE 

Distr-1 



€INF-EP-0182, Rev. 177 

1 

I 

TRI-CITIES: 

1 

3 

1 

2 

MACTEC 
8310 Centerbrook Place 
Alexandra, VA 22308 

Stanley Blacker, Vice President 
Do not remove from distribution without permisslon from addressee 

CHtM HII,I. 
6060 S. Willow Drive 
Greenwood Village. CO 801 11-5142 

Dr. Bob lotti, President and General Manager 

ARES Corooration 
636 Jadwin Ave., Suite B 
Richland, WA 99352 

Washineton State DeDartmcnt of Ecology 
1315 W. 4'Avenue 
Kennewick, WA 99336-6018 

Brenda Jentzen 
Jeff Lyon 
Nancy Uziemblo 

Richard Welty 
409 S. 41" Avc 
W. Richland, WA 99353 

TriCltv Herald 
P.O. Box 2608 
Tri-Cities, WA 99302 

John Sung 

€Iarry Babad 
2540 Cordoba Ct. 
Richland, WA 99352 

S. M. STOI.I.ER CORPORATION 
P. D. Henwood B2-62 
R. 0. McCain B2-62 

General Accountine Omce 
C. R. Abraham AI-80 

Washington State DeDartmnt of Ecolofl 
Library 05-18 

1I.S. Environmental Prolection Aeency 
David B a r n  05-18 

Distr-2 



€INF-EP-0182. Rev. 177 

13 

1 

82 

1I.S. DcDartment of Encrey 

C. I. Uosted 
D. C. Uryson 
M. U. Uurandt 
V. L. Callahan 
s. €1. Pfaff 
D. H. lrby 
Wen-Shou Liou 
1. L. Polehn 
M. J. Royack 
R. W. Russell 111 
A. J. Stevens 
D. J. Williams 
Reading Room 

116-60 
116-60 
11660 
I1660 
I1660 
€16-60 
€1660 
H6-60 
H6-60 
€16-60 
€16-60 
€16-60 
€12-53 

Pacific National Northwest 1.ahoratnrlrc 

U. E. Opitz K6-75 

CHZM HII.1. Hanford Grow.  Inc. and Affilialed Companiec 

D. 1. Allen 116-03 
I. C. Allen-Floyd 116-64 
D. U. Amerine R2-50 
E. S. Aromi I1663 
J. J. Uadden S5-07 
S. F. Uobrowski K7-28 
U. C. Uoone T4-07 
K. M. Uowen R2-12 
V. C. Boyles R2-1 1 
D. U. Camel1 €16-1 1 
R. J. Cash R2-37 
J. M. Conner R2-11 
J. L. Cowin T4-08 
W. L. Cowley R1-44 
Q. R. Decker R1-44 
C. DeFigh-Price R2-58 
R. A. Dodd €16-22 
J. A. Eacker R2-50 
A. F. Erhrt  R3-73 
I. G. Field R2-I2 
L. A. Fort R2-11 
K. D. Fowler R2-11 
G. T. Frater S7-12 
M. Fnzier R1-44 
R L. Frink T4-08 
S. J. Eberlein R2-50 
J. R Freemn-Pollard so-1 I 
K. A. Gasper 116-03 
M. S. Gerber U3-30 

ti. M. IIanlon (10) R3-72 
P. W. Gibbons S7-65 

U. A. Higley R3-73 

Disa-3 



IINF-EP-0182, Rev. 177 

K. M. Hodgson 
T. M. Hohl 
J. Jacobs 
T. E. Jones 
M. R Kembel 
N. W. Kirch 
M. A. Knight 
J. S. Konyu 
G. M. Koreski 
J. G. Kristofiski 
D. L. Kubie 
I. A. Lcchelt 
T. 11. May 
J. A. McDonald Jr. 
V. E. Mehrer 
R. Ni 
D. L. Parker 
R. S. Popielarczyk 
P. A. Powell 
R. E. Raymond 
B. J. Rabe 
W. E. Ross 
T. L. Sams 
D. I. Saueressig 
N. 1. Scott-Proctor 
L. S. Sorenson 
G. A. Stanton, Jr. 
J. N. Strode 
R. R. Thompson 
D. T. Vladimiroff 
J.A. Voogd 
L. R. Webb (6) 

Central Files 
200 West Shift Office 
200 East Shift Offce 
Environmental 

Environmental Library 
Data Mgmt Center (2) 

R1-14 
R3-73 
R1-44 
E6-35 
55-07 
R3-73 
R2-11 
57-64 
R2-11 
116-03 
57-95 
R2-11 
R2-1 1 
r2-50 
50-04 
€16-03 
R2-37 
H6-03 
RI-SI 
€16-22 
57-03 
116-22 
116-22 
57-20 
55-00 
R144 
R2-12 
R3-73 
€16-22 
57-20 
r2-50 
r1-10 

81-07 
T4-00 
57-02 

€16-08 
€16-16 

Distr-4 



HNF-EP-0182, Rev. 177 

Waste Tank Summary 
Report for Month Ending 
December 31,2002 

Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 

CH2MHILL 
Hanford Group, Inc. 

Richland. Washington 

ConIraclor for Ihe U.S. Deparlment of Ene 
Gffice of River Proledion under COnlract DyAC27-99RL14047 

Approved for Public Release; Further Dissemination Unlimited 



LEGAL DISCWMER 
This report was prepared as an a m n l  of WOCX sponsored by an agency of lba United Slates Government. Neither the United 
Slates Government nor any agency thereof, nor any of their employees, nor any of their mnbaclws. submbaclors or their 
employees. makes any wamnty, express or implied, or assumes any legal liability or responsibility for the accuracy, canpieteness. 
or any third p a w s  use or the results of such use of any infomalion. apparahls. product or p m s s  disclosed. or represents mat Its 
use w u l d  not InMnge prtvately w e d  rtghts. Reference herein to any specific canmercial product, p m s s .  or service by trade 
name, trademark. manufacturer. or othewisa. does not necessarily ccnsUlute o( !inply its endorsement remmmendation. or 
favoring by the United States Government cf any agency thereof or its mnbactors or subconbadon. The view and opinions of 
authors expressed herein do not necessarily slate or refled those of the Uniied Slates Government or any agency thereof. 

This repart has been reproduced from the best available copy 

Plliied t i l  m8 U n n d  slner Of *msrlo 



v) 
HNF-EP-0182, Rev. /77 

WASTE TANK SUMMARY REPORT FOR MONTH 
ENDING DECEMBER 31,2002 

81d IlhNmN 
CH2M HILL Hanford Group, Inc. 
Richland. WA 99352 
U.S. Department of Energy Contract DE-AC27-99RL14047 

EDTECN: ECN-720095 UC: 
Cost Center: Charge Code: 
08R Code: Total Pages: 74 

Key Words: REPORT, WASTE TANK SUMMARY 

Abstract: see page iii of document 

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product. process, or service by trade name, 
lrademark. manufacturer. or otherwise. does not necessarily constitute of Impv ils endorsement rsumunendalii. or 
favoring by the UnIted States Government or any agency thereof or its contractors or subcontractors. 

Prlnted In the WnHed States of America. To obtain mples of this document. contact: Document Control Services. 
P.O. Box 050, Mailstop H6-08. Richland WA 99352. Phone (509) 372.2420; Fax (509) 3754989. 

Release Approval Release Stamp 

Approved For Public Release 

A.6002.767 (0301) 



. .  

HNF-EP-0182 
Page 1 RECORD OF REVISION 

(2) Tine 
WASTE TANK SUMMARY REPORT FOR MONTH ENDING DECEMBER 31, ZOO2 

(3) Revision 

153 

Authorized for Release 

(5) cog. Enor. I (6) cog. Mgr. Dale 
(4) Despiptim of Change -Replam. Add, and Delete Pages 

(7) 
EDT-631372 BM Aanlon JS Garfield 

ps 177 

A-7320-005 (10/97) 

Incorporation of ECN-720095, R-0 
BM Hanlon NW Kirch 



HNF-EP-0182. Rev.177 

Waste Tank Summary 
Report for Month Ending 
December 31,2002 

B. M. Hanlon 
CH2M HILL Hanford Group, Inc. 

Dale Published 
February 2003 

Prepared for the US. Department of Energy 
Assistant Secretary for Environmental Management 

Hanford Group, Inc. 
P. 0. Box 1500 
Richland, Washington 

Contractor for the US. OepaNnenl of Ene 
Office of River Pmlection under COnlract DYAC27-99RL14047 

Approved for Public Release; Further Dissemination Unlimited 



"F-EP-0182, Rev. 177 

This page intentionally left blank. 

. ii 



€INF-EP-0182, Rev. 177 

WASTE TANK SUMMARY REPORT 

B. M. Hanlon 

ABSTRACT 

This report is the oflcial inventory for radioactive waste stored in underground tanks in the 
200 Areas at the Hanford Site. Data that depict the status of stored radioactive waste and tank 

vessel integriry are contained within the report. This report provides data on each of the existing 

177 large underground waste storage tanks and 60 smaller miscellaneous underground storage 

tanks and special surveillance facilities, and supplemental information regarding tank 

surveillance anomalies and ongoing investigations. This report is intended to meet the 

requiremen t of U.S. Department of Energy Order 435.1 (DOE-HQ, August 28.2001. Radioactive 

Waste Managenlent. US. Department of Energv-Washington. D.C.) requiring the reporting of 

waste inventories and space utilization for the Hanford Site Tank Farm tanks. 
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I inch 

1 foot 

1 gallon 

1 ton 

= 2.54 centimeters 

= 30.48 centimeters 

= 3.79 liters 

= 0.91 metric tons 

I Btu/h - 0.2931 watts 
(International Table) 
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WASTE TANK SUMMARY REPORT 
For Month Ending December 31,2002 

Note: Changes from the previous month are in bold print. 

I. WASTE TANK STATUS 

25 Tanks West Area 

' Of the 132 tanks clvsified as Interim Stabilized. 65 are listed as Assumed Leaken. (See Table 0-5) 

' Two of these tanks are Assumed Leakers (BY-I05 and BY-106). (See Table B-5) 

Nine tanks were rccatcgorized as "Retrieval" (see note below) 

Tank Status for nine tanks(C-104, G201.C-202. C-203, C-204, S-102.5-103. S-105 and S-106) was changcd IO 
'Retrieval," cfTective October 2M)Z. (See Table B-I) 

Tables C-2 and C-3. the Inactive Miscellaneous Underground Storagc Tanks (IMUST) now reflect only those tanks managed 
by CHZM HILL Hanford Group, Inc. (CIIZM HILL). 

11. WASTE TANK INVESTIGATIONS 

This section includes all single- or double-shell tanks or catch tanks which are showing surface 
level or interstitial liquid level (ILL) decreases, or drywell radiation level increases in excess of 
established criteria. 
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A. Assumed Leakers or Assumed Re-leakers: (See Appendix D for definition of 
“Re-leaker”) 

This section includes all single- or double-shell tanks or catch tanks for which an off-normal or 
unusual occurrence report has been issued, or for which a waste tank investigation is in progress, 
for assumed leaks or re-leaks. Tankdcatch tanks will remain on this list until either 
a) completion of Interim Stabilization, b) the updated occurrence report indicates that the 
tank/catch tank is not an assumed leaker, or c) the investigation is completed. 

There are none at this time. 

Ill. SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS 

A. Sinele-Shell Tanks Saltwell Jet Pumpine (See Table B-l footnotes for further 
information] 

Tank A-t 01 - Pumping began May 6,2000. No pumping occurred between August 2000 and 
January 2002; pumping resumed January 17,2002. No pumping in June 2002; the pump failed 
and was scheduled to be replaced. The pump was replaced and pumping was resumed on 
July20,2002. A total of 2 Kgallons was pumped in December 2002; a total of 508 Kgallons 
has been pumped sinee the start of pumping in May 2000. (Total Kgallons pumped differs 
from previous volumes - see Table B-1 footnotes). 

Tank AX-IO1 -Pumping began July 29,2000. No pumping occurred between August 2000 and 
March 2001; pumping resumed March 22,2001. Pumping was shut down on April 3,2001, due 
to a transfer line failure. Pumping resumed February 1,2002. A total of 3 Kgallons was 
pumped in December 2002; a total of 360 Kgallons has been pumped since the start of 
pumping in July 2000. (Total Kgallons pumped differs from previous volumes - see Table B-1 
footnotes). 

Tank BY-IO5 -Pumping began July 11,2001. Pumping was shut down in August 2001 and 
resumed in December 2001. No pumping occurred between December and August 2002. 
Pumping resumed in August 2002. Pumping was shut down on August 30,2002, because 
Double-Contained Receiver Tank (DCRT) BX-244 was full. Pumping was resumed 
September 1,2002, after the waste was transferred. A total of 12 Kgallons was pumped in 
September 2002; a total of45 Kgallons has been pumped from this tank since the start of 
pumping in July 2001. 

This tank was placed under evaluation for meeting Interim Stabilization criteria as of 
September 13,2002. 

Tank BY-106 - Pumping began in August 1995 and was shut down in October 1995 due to an 
Unreviewed Safety Question (USQ) evaluation for flammable gas concerns. Pumping was 
restarted July 11.2001. Pumping was shut down in August 2001 and resumed in November 
2001. In December 2001, a total of 5.3 Kgallons was pumped from this tank, resulting in a total 
of 87.4 Kgallons having been pumped since the start of pumping in August 1995. No pumping 

. . 
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occurred between December 2001 and July 2002. Pumping resumed in August 2002. Pumping 
was shut down on August 30,2002, because Double-Contained Receiver Tank @CRT) BX-244 
was full. Pumping was resumed on September I ,  2002, after the waste was transferred. A total 
of 1 Kgallon was pumped in December 2002; a total of 121 Kgallons has been pumped from 
this tank since the start of pumping in August 1995. 

Tank C-IO3 - Pumping began November 29,2002, approximately five months ahead of 
schedule, A total of 103 Kgallons was pumped in December 2002; a total of 107 Kgallons 
has been pumped from this tank since the start of pumping in November 2002. 

Tank S-101- Pumping began July 27,2002. Pumping was shut down on August 7,2002 in 
support ofS-107 field work. No pumping occurred in September 2002. A total of 16 Kgallons 
was pumped in October 2002; a total of 25 Kgallons has been pumped from this tank since the 
start of pumping in July 2002. Pumping was shut down October 23,2002, and remains shut 
down until troubleshooting is completed (see Table B-l footnotes for further information). 

Tank S-102 - Pumping problems have forced many shutdowns. The pump was replaced and 
pumping resumed on February 19,2000. Problems with the new pump forced a shutdown on 
March 23,2000. Pumping was interrupted in early June 2000. Pumping was shut down due to 
equipment failure; the lower piping needed to be replaced. No pumping occurred until 
May 12,2002, when pumping resumed. Pumping was manually shut down May 18,2002 (see 
Table B-1 footnotes). Pumping started again on June 30,2002, but the water added for pump 
priminglequipment flushes resulted in 0 Kgallons pumped in June 2002. A total of 1 Kgallon 
was pumped in October 2002; a total of 62 Kgallons has been pumped from this tank since the 
start ofpumping in March 1999. A letter was sent to DOE-OW in October 2002, requesting that 
this tank be removed from the Consent Decree stabilization requirements, and that the tank be 
considered for accelerated retrieval of the waste. See Table B-l footnotes (top of page B-8) for 
more information. 

Tank S-107 - Pumping began September 4,2002. Pumping was shut down on October 17, 
2002, and was restarted on December 28,2002. From December 28 through December 31, 
2002, alarming from various sources resulted in shutdowns (and subsequent restarts). A 
total of 1 Kgallon was pumped in December 2002; a total of 36 Kgallons has been pumped 
from this tank since the start of pumping in September 2002. 

Tank S-111 - Pumping resumed December 18,2001. (3 Kgallons were pumped in October 
1975). The pump was shut down May 18,2002 (see Table B-1 footnotes). Pumping started 
again on June 30,2002, but the water added for pump priminglequipment flushes resulted in 
0 Kgallons pumped in June 2002. A total of 4 Kgallons was pumped in December 2002; a 
total of 61 Kgallons has been pumped from this tank since the start of pumping in October 
1975 (includes 3 Kgallons pumped in 1975). 

Tank S-I12 - Pumping resumed September 21,2002. (125 Kgallons were pumped in August 
1978.) A total of 5 Kgallons was pumped in October 2002; a total of 133 Kgallons has been 
pumped from this tank since the start of pumping in August 1978. A letter was sent to 

3 
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DOE-ORP in October 2002, requesting that this tank be removed from the Consent Decree 
stabilization requirements, and that the tank be considered for accelerated retrieval of the waste. 
See Table B-1 footnotes (top of page B-8) for more information. 

Tank SX-IO1 - Pumping began November 22,2000. The pump failed on December 9,2000. and 
pumping was shut down. Pumping resumed in September 2001 following replacement of the 
saltwell pump and lower piping. Pumping was shut down in November 2001 due to a high 
motor bearing temperature and low pump pressures. A total of 32 Kgallons has been pumped 
from this tank since the start of pumping in November 2000. No pumping has occurred since 
November 2001: Saltwell pumping of all SX farm tanks was suspended on January 9,2002, due 
to a leak in the hose-in-hose transfer line. Pumping was attempted in July 2002; jet pump is 
plugged. The jet pump is scheduled to be replaced in January 2003. 

Tank SX-IO2 - Pumping began December 15,2001; a total of 1 Kgallon was pumped. During 
January 2002, there was a net removal of 0 Kgallons of waste. Saltwell pumping of all SX farm 
tanks was suspended January 9,2002. due to a leak in the hose-in-hose transfer line. Pumping 
resumed in July2002 through another transfer line; pumping was shut down on August 14,2002. 
Pumping was restarted in September 2002. A total of 4 Kgallons was pumped in October 2002; 
a total of43 Kgallons has been pumped since the start ofpumping in December 2001. Pumping 
was shut down on October 23,2002, for a control system problem. An automatic filling 
dilution tank system was installed and operating procedures are  being updated. The pump 
is not available for restart until January 2003. 

Tank SX-103 -Pumping began October 26,2000. Pumping was shut down on April 22,2001, 
due to leak detector and subsequent shielding problems in the pump pit. Pumping resumed on 
September 14,2001 and was shut down on November 16,2001. No pumping occurred between 
November 2001 and July2002. Pumping was shut down on August 14,2002. Pumping was 
restarted on September 1.2002, and shut down on September 17,2002; a total of 1 Kgallon was 
pumped in September 2002; a total of 134 Kgallons has been pumped from this tank since the 
start of pumping in October 2000. 

This tank was placed under evaluation for meeting Interim Stabilization criteria on 
September 17.2002.. 

Tank U-107 - Pumping began September 29,2001. Pumping was shut down in November 2001 
until a pressure test requirement was met. No pumping occurred between November 2001 and 
June 2002. Pumping was restarted June 28,2002. Pumping was shut down on September 1 1 ,  
2002. The pump failed, and was replaced October 21,2002. A letter was sent to DOE-OW in 
October 2002, requesting that this tank be removed from the Consent Decree stabilization 
requirements, and that the tank be considered for accelerated retrieval of the waste. See 
Table B-1 footnotes (top ofpage B-8) for further information. A total of 70 galions was 
pumped on December 1 and 2,2002; a total of 92 Kgallons has been pumped from this tank 
since the start of pumping in September 2001. 

Saltcake dissolution began on December 3,2002; any additional pumping is associated with 
retrieval and will not be included in interim stabilization pumping volumes. A total of 
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4.7 Kgallons of dissolution water, and a total of 1.9 Kgallons of system and dilution water, 
were added in December 2002; pumping resulted in a net removal of 1.5 Kgallons of waste. 

Tank U-108 -Pumping began December 2.2001. Pumping was shut down due to a partially 
plugged transfer line. Pumping was restarted briefly on May 18,2002. The pump shut down 
several times due to alarming; various Trouble Alarms were intermittently activated from 
May 18 through May 31,2002. (See Table B-1 footnotes for further information). The pump 
was restarted June 24,2002. but was shut down due to transfer line flow restrictions, Pumping 
resumed in July 2002, and was shut down on September 30,2002, for a planned SY farm 
exhauster outage. Pumping resumed on October 10,2002. A total of 4 Kgallons was pumped 
in December 2002; a total of 53 Kgallons has been pumped from this tank since the start of 
pumping in December 2001. 

Tank U-1 1 I - Pumping began June 14,2002. A total of 4 Kgallons was pumped in December 
2002; a total of 84 Kgallons has been pumped from this tank since the start of pumping in 
June 2002. 

B. 

A proof-of-concept demonstration of technology to dissolve deposits of solid radioactive 
waste in Single-Shell Tank U-107 began on December 3,2002. At the start of the test this 
tank contained approximately 320 Kgallons of non-liquid waste. The technology being 
tested involves dissolving the saltcake with gentle sprays of water and pumping out the 
dissolved solids as supernatant. Approximately 100 Kgallons of saltcake are  expected to be 
removed in this demonstration. Saltcake dissolution technology is one of the methods being 
considered for waste retrieval prior to tank closure. 

Demonstration Proiect to Dissolve Deposits of Solid Waste 

C. Pump Replacement to Aid Acceleration of Classification 

The transfer pump in Double-Shell Tank AP-101 was replaced in December 2002 by a 
much larger pump. The replacement pump is expected to bring the transfer of tank waste 
to the glassification plant one step closer. Tank AP-101 is the first tank scheduled to 
transfer low-activity waste to the Waste Treatment Plant for glassification. The pump 
replacement project was completed more than six months ahead of schedule. 

5 



“F-EP-0182, Rev. 177 

This page intentionally left blank. 



1INF-EP-0182, Rev. 177 

APPENDIX A 

DOUBLE-SHELL TANKS 

MONTHLY SUMMARY TABLES 

A-1 
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TABLE A-2. DOUBLE-SHELL TANK SPACE ALLOCATION, INVENTORY AND 
WASTE RECEIPTS (ALL VOLUMES IN KGALS) 

December 3 1.2002 

TOTAL DST CAPACITY 

,\GISO - 
TUTAL- 31.442 

ISVLSIVKY 
ISVFNTORY os IIOOIOI 

os 1 m 1 m 2  

CIIAVtiE - 

C) Reslrlded Usage Space Adjusted in December 2oM lo allgn with DOE requirements on Restricted Usage Space. 
r) Tank AP-102 Madmum Operaling Uquld Level imreased from 114410 1161 K4allons In December ZOM. 

DECEMBER DST WASTE RECEIPTS I 
FACILITY GENERATIONS OTIIER OA" ASSOCIATED wl"ll OTIIER WSSES ASSOCIATED wmi 

OSDESSATE NDENSATE 

ISSTRUhlENTATlON ISSTRVhlENTATlON 

22 -18 

13 TOTAL- 9 TOTAL- -2 5 

I I  
rmAL - 213 1 

C) Does nd Include BY-106 Lransfer lo 244-EX (1 Mal); Does Include lransfer of 244-EX lo AP-102 (15 KgalS). 

(1) The 'PROJECI'ED DST WASTE RECEIPTS" and "WVR' numbers will be updatcd once the Pcrfomncc Based Inccnlivc (PBI) 

(2) Total Waste Volume Reduction (WVR) through the 242A Evaporator sincc rcst;lrt on 4/15/94 = 12,085 Kgals 
agnrment is in placc with processing scheduler and assumptions dcfincd. 

A 4  
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TABLE A-3. DOUBLE-SHELL TANKS MONITOIUNG FREQUENCY STATUS (28 Tanks) 
Dmmbcr 3 I ,  2002 

Leecnd: 
E ENRAF Lcvct Gauge 
D. W. Q Dailv. Wccklv. Quarterly 

All &la wen: collccicd in accordana with Tcchnical Safcty Rcquircmcnt OSR) and Opcnling 
Spccificarion Documents (OSD). 

I urtace 1 I I 1 Annulus Leak I i 
Detector Leak Detector 
Probes Frequency 

Footnotes: 

1. 

2. 

All DST ENRAFs are connected to TMACS for continuous remote monitoring. All equipment 
connected to TMACS collects data multiple times per day regardless of required frequency. 
Thermocouple tree risen followed by an asterisk (7 are connected to TMACS for continuous 
remote monitoring. AY and AZ farms have too many thermocouple elements to list Individually. 
Most are monitored electronically. 

A-5 
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APPENDJX B 

SINGLE-SHELL TANKS 

MONTHLY SUMMARY TABLES 

B-1 
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TABLE B-1. INVENTORY AND STATUS BY TANK - SINGLE-SHELL TANKS 
December 31,2002 

Footnotes: 

Stabilization information is from WIC-SD-RE-TI-178. "SST Stabilization Record," latest revision, or from the SST 
Stabilization Project or the System Engineer. 
Initial estimated Pumpable Liquid volumes (below) are based on HNF-2978, Rev. 4, "Updated Pumpable Liquid 
Volume Estimates and Jet Pumn Ooerations for Interim Stabilization of Remininp. Sinplc-Shell Tanks." dated . .  - -  
June 30,2002. 
Best Basis Inventory (BBI) quarterly update review resulted in changes to the rollowing tanks effective 
December31,2002: A-lOl,AX-lOl,BY-106,C-103,S101,S-102,S-lll,SX-IO5,TX-I16, U-lO2,U-107, 
and U-Il l  (SI07 and U-108 wereevaluated but no changes resulted). 
HNF-2978. Rev. 4, resulted in changes lo the following tanks, effective June 30,2002: A-101. AX-101, BY-10-5, 
BY-106.C-103,s-101, S-102,s-107. S-Ill,  S-112, SX-lOI.SX-102.SX-103,U-107,U-108,andU-liI. 
Tank Status for C-104, C-201, C-202, C-203, C-204, S-102. S-103, S-105, and S-106 was changed from Intrusion 
Prevention to "Retrieval" effective October 2002. 
Lcner to DOE-ORP, C11G-0203601 RI. h t e d  October 15,2002, requests that tanks S-102, S-112, and U-107 be 
removed from the Consent Decree stabilization requirements, and that the tanks be considered for accelerated 
rchieval of the waste. CH2M HILL recommends that waste retrieval and pumping commence prior to achieving the 
interim stabilization endpoint, as currently defined in the Interim Stabilization Consent Decree. This initiative will 
achieve the objective ofearly removal of waste from aging Single-Shell Tanks and will require an amendment to the 
Interim Stabilization Consent Decree. 

(a) A-101 Initial estimated Pumpable Liquid volume: 610 Kgal (IN-2978, Rev. 4, effective June 30,2002) 

Pumping began on May 6,2000. No pumping occurred from July 12,2000, until January 17.2002, 
when pumping resumed. Pumping was shut down March 27,2002, due to high transfer line pressure; 
pumping resumed April 20.2002. 

Volumes reported in hfay 2002 and subsequent months reflect an error associated with the readings 
from the flowmeter (approximately a 1% deviation - the flowmeter is reading high). The final amount 
of waste transferred at the end of sdtwell pumping will be adjusted to correct for this error: until then 
the volumes reported will be the actual volumes on the procedure data sheets. 

The BBI quarterly update for December 31,2002, indicates that this tank Included Interstitial 
liquid and gas, and it is assumed that the gas was dissipated during pumping: volumcs have 
h e m  adjusted lo reflect this change. 

Final volumes will be determined at completion of Interim Stabilization. 

@) AX-I01 Initial estimated Pumpable Liquid volume: 365 Kgal (IN-2978. Rev. 4, effective June 30,2002) 

Pumping began July 29,2000, shut down on August 11,2000, and resumed hfarch 22,2001. 
Pumping was shut down April 3,2001, due to failure of the transfer line. Pumping resumed 
February 1,2002, and was shut down again hfarch 28,2002, due to alarm #JO Power Monitor. 
Pumping was resumed April 9,2002. 

Volumes reported in hfay 2002 and subsequent months reflect an error associated with the readings 
from the flowmeter (approximately a 1% deviation - the flowmeter was reading high). The finat 
amount of waste transferred at the end of saltweli pumping will be adjusted to correct for this error; 
until then the volumes reported will be the actual volumes on the procedure data sheets. 

The BBI quarterly update for Dcrember 31,2002, indicates that this tank Included interstitial 
liquld and gas, and It Is assumed that the gas was dissipated durlng pumplng: volumes have 
been adjusted to reflcrt this change. 

B-8 
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Final volumes will be determined at completion of Interim Stabilization. 

(e) BY-105 Initial estimated Pumpable Liquid volume: 94 Kgal (IMF-2978, Rev. 4, effective June 30,2002) 

Pumping began July 1 I, 2001. Pumping was shut down August 1 I ,  2001, due to transfer line leak 
detectors not meeting all operability requirements of the TSR. Compensatory actions were 
established to allow resumption of pumping. Additionally, field work for Project W-314, "Tank Farm 
Upgrades," took the primary transfer route out of service. No pumping occurred from August to 
November 2001 when pumping resumed. No pumping occurred between December 2001 and 
August 2002; DCRT waste had to be transferred to tank AP-102 before pumping could resume. 
Pumping was restarted and shut down several times during August 2002. Pumping was shut down on 
August 30.2002, because the DCRT was full: awaiting BX-244 transfer to AP-102. Pumping was 
restarted on September I ,  2002, and shut down on September 13.200. Troubleshooting indicates two 
possible problems: (1) a plugged backflow preventer downstream of the injection pump or (2) the 
thrust bearings in the transfer pump are worn out. 

This tank was placed under evaluation for meeting Interim Stabilization criteria on September 13, 
2002. 

Final volumes will be determined at completion of Interim Stabilization 

(d) BY-106 Initial estimated Pumpable Liquid volume: 103 Kgal (IINF-2978, Rev. 4, effective June 30,2002) 

(e) GI03 

(r) s-101 

Pumping was originally started August 10,1995, and shut down October 17.1995. due to an 
Unreviewed Safety Question (USQ) for flammable gas concerns. 

Pumping was restarted July 1 I, 2001. Pumping was shut down August 1 I, 2001, due to transfer line 
leak detectors not meeting all operability requirements of the TSR. Compensatory actions were 
established to allow resumption ofpumping. Additionally, field work for Project W-314, 'Tank Farm 
Upgrades," took the primary transfer route out of service. Pumping resumed November 13,2001. 
No pumping occurred between December 2001 and August 2002; DCRT waste had to be transferred 
to tank AP-102 before pumping could resume. Pumping was restarted, shut down, and restarted 
several times during August 2002. Pumping was shut down on August 30,2002, because the DCRT 
was full: awaiting EX-244 transfer Io AP-102. Pumping was shut down and restarted several times in 
early October 2002, and was shut down on October 9,2002, to support maintenance work. Pumping 
was restarted November 16,2002. 

Final volumes will be determined at completion of Interim Stabilization 

Initial estimated Pumpable Liquid volume: 80 Kgal ("F-2978, Rev. 4, effective June 30,2002) 

Pumping was started on November 29,2002, five months ahead of schedule. This is the last tank 
scheduled to begin pumping under the Interim Stabilization Consent Decree. 

Initial estimated Pumpable Liquid volume: 77 Kgal (IN-2978,  Rev. 4, effective June 30,2002) 

Pumping began July 27,2002. Pumping was shut down and restarted several times in August 2002; 
pumping was shut down on August 7,2002. Pumping was shut down and restarted several times in 
October 2002; shut down on October 23,2002, due to an alarm for the Programmable Logic 
Controller Communication (PLCC) link failing. Pumping remains shut down until troubleshooting 
is completed. 

Final volumes will be determined at completion of Interim Stabilization. 
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(g) s-102 

(h) S-107 

(i) S-Il l  

(j) s-112 

(k) SX-IO1 

(I) sx-102 

Initial estimated Pumpable Liquid volume: 156 Kgal (IINF-2978, Rev. 4, effective June 30,2002) 

Pumping began March 18.1999. Many pumping problems occurred over the following months, and 
the pump was replaced several times. Pumping was interrupted again in June 2000. No pumping 
occurred until May IO, 2002, when pumping resumed. The pump was manually shut down 
May 18,2002. A Lock and Tag was hung to support Salhvell Tie-in work scheduled. Pumping 
resumed June 30,2002. Pumping was shut down on October 15, 2002, because the 
analoghechanical water meter is not advancing, and there is no way to a c k  dilution additions until 
the water meter is repaired. A letter was sent to DOE-ORP on October 15, 2002 -see lop of page 
B-8 for further information. 
Final volumes will be determined at completion oflnterim Stabilization 

Initial estimated Pumpable Liquid volume: 61 Kgal ("F-2978, Rev. 4, effective June 30,2002) 

Pumping began on September 4,2002. Pumping was shut down and restarted several times in 
October 2002; pumping shut down on October 17,2002, due to a high bearing temperature. Failed 
recirculation line check valves are suspected. Pumping was restarted on December 28,2002; and 
was shut down (and restarted) several times lrom December 28 lhrough December 31,2002. due 
io alarms from varlous sources. 

Initial estimated Pumpable Liquid volume: 147 Kgal (IN-2978, Rev. 4, effective June 30,2002) 

Pumping began December 18,2001. (Additionally. 3 Kgal were pumped in October 1975) 
Pumping was shut down on October 1,2002 to support an Seomplex outage. No pumping occurred 
in October 2002. Pumping was restarted on November 27,2002. 

Final volumes will be determined at completion of Interim Stabilization. 

Initial estimated Pumpable Liquid volume: 67 Kgal (IINF-2978. Rev. 4, effective June 30,2002) 

Pumping resumed on September 21,2002. (Initial salhvell pumping took place in August 1978, with 
a total of 125 Kgal being pumped at that time.) A letter was sent to DOE-ORP on October 15, 2002 - 
see top of page D-8 for further information. 

Initial estimated Pumpable Liquid volume: 80 Kgal ("F-2978, Rev. 4, effective June 30,2002) 

Pumping began November 22,2000. No pumping has occurred since December 2000 due to failure 
of the pump. Pumping resumed September 21,2001, following replacement of the salhvell pump and 
the lower piping. No pumping has occurred since November 2001. Attempls were made to restart 
pumping in July 2002; pumping remains down because jetlfoot valve assembly is plugged. 

Final volumes will be determined at completion of Interim Stabilization. 

Initial estimated Pumpable Liquid volume: 106 Kgal (IN-2978,  Rev. 4, effective June 30,2002) 

Pumping began December 15,2001. Pumping was shut down on August 14,2002, in support of 
S-107 field work. Pumping was manually shut down on October 23,2002. due to an alarm for the 
PLCC failure alarm in S-101 not shutting the pump down. The pump I s  currently shutdown due lo 
a transfer llnc restriction. 

Final volumes will be determined at completion of Interim Stabilization. 

(m) SX-103 Initial estimated Pumpable Liquid volume: 175 Kgal (IN-2978,  Rev. 4, effective June 30,2002) 
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Pumping began October 26,2000. Pumping was shut down April 22,2001. due to leak detector and 
subsequent shielding problems in the pump pit. Pumping resumed September 14,2001. Pumping 
was shut down on August 14,2002. in support of S-107 field work. Pumping was restarted 
September 1,2002, and was shut down on September 17,2002. 

This tank was placed under evaluation for meeting Interim Stabilization criteria on 
September 17,2002. 

Fml volumes will be determined at completion of Interim Stabilization 

(n) U-107 Initial estimated Pumpable Liquid volume: 115 Kgal ( IN-2978,  Rev. 4. effective June 30.2002) 

Pumping began September 29,2001. Pumping was shut down on September 11,2002. The pump 
had failed, and was replaced on October 21,2002. A letter was sent to DOE-ORP on October 15, 
2002 -see top of page 0-8 for further information. 

Final volumes will be determined at completion of Interim Stabilization 

Saltcake dissolution began on December 3,2002; any additional pumping Is associated with 
retrieval and will not be Included In Interim stabilization pumping volumes. A total of 
4.1 Kgallons of dissolution water, and a total of 1.9 Kgallons of system and dilution water was 
added In December 2002; pumping resulted In a net removal of 1.5 Kgallons of waste. 

Initial estimated Pumpable Liquid volume: 120 Kgal(1NF-2978, Rev. 4, effective June 30,2002) 

Pumping began December 2,2001. No pumping occurred in April 2002; pumping remains down due 
to a partially plugged transfer line. Pumping was restarted briefly on May 18,2002. The pump shut 
down several times due to alarming and was restarted in bypass mode. From May IS to May 31, 
2002, various Trouble Alarms were intermittently activated. During June 2002, this pump was 
restarted and shut down several times. As of June 30,2002. it was still shut down due to transfer line 
restrictions. Pumping resumed in July 2002. Pumping was shut down on September 30,2002, for 
planned SY exhauster outage. Pumping was restarted and shut down several times in October 2002. 
Pumping was restarted November 3,2002. 

Final volumes will be determined at completion of Interim Stabilization. 

Initial estimated Pumpable Liquid volume: 77 Kgal (IINF-2978, Rev. 4, effective June 30,2002) 

(0) U-I08 

(p) U-I11 

Pumping began on June 14,2002. Pumping was shut down and restarted several times in October 
2002. 

Final volumes will be determined at completion of Interim Stabilization. 

B-1 I 
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TABLE B-2. SINGLE-SHELL TANKS STABILIZATION STATUS SUMMARY 

Partial Interim Isolated (PI) 

EAST AREA 
A-101 
A-102 

Ax-101 

BY-102 
BY-103 
BY105 
BY-106 
BY-109 

c-103 
c-105 
c-106 

: EgtArea 11 

WESTAREA 
s-101 
S-107 
s-108 
s-109 
s-110 
s-111 
s-112 

sx-101 
SX-102 
sx-103 
sx-104 
sx-105 
sx-106 

T-101 
T-104 
T-107 
T-110 
T-1 1 1 

U-102 
U-103 
u-105 
u-106 
U-107 
u-108 
u-109 
u-110 
u-1 1 1 

W d A r  an 28 
Tdsl 37 

Dcccmbcr 3 1,2002 

Intrusion Prevention Completed (IP) 

EASTAREA 
A-103 
A-104 
A-105 
A106 

Ax.102 
Ax-103 
Ax404 

0-FARM - 18 tanks 
BX-FARM - 12 tanks 

BY-101 
BY-104 
BY-107 
BY-108 
BY-1 10 
BY-1 11 
BY-1 12 

c-101 
C102 
C-107 
c-108 
c-109 
c-110 
c-1 1 1 
c-112 

WESTAREA 
5.104 

SX-107 
sx-108 
sx-109 
sx-110 
sx-111 
sx-112 
sx-113 
SX-114 
SX-115 

T-102 
T-103 
T-105 
T-106 
T-108 
T-109 
T-112 
T-201 
T-202 
T-203 
T-204 

TX-FARM - 18 tanks 

N-FARM-6tanks 

u-101 
U-104 
u-112 
u-201 
U-ZOZ 
U-203 
U-204 

Ea8l Area 50 WealArea 52 
T b l  102 

6 

tetn'eval@ 

iast Area 
c-104 

)West Area 
s-102 

c-201 5-103 
C-ZOZ s-105 
C-203 s-106 
C-204 

E& A m  5 weal Area 4 

B-12 

Interim Stabilized (IS) 

AST AREA 
A-102 
A-103 
A-104 
A-105 
A-106 

Ax-1 02 
Ax103 
Ax-104 

0-FARM - 16 tanks 
BX-FARM - 12 tanks 

BY-101 
BY-102 
BY-103 
BY-104 
BY-107 
BY-108 
BY-109 
BY-110 
BY-1 11 
BY-112 

c-101 
c-102 
GI02 
c-105 
C-107 
GI08 
c-109 
c-110 
c-1 1 1 
c-112 
c-201 
C-ZOZ 
c-203 

WESTAREA 
5-103 
5.104 
5-105 
5-106 
5-108 
5-109 
5-110 

sx-104 
sx-105 
sx-106 
SX-107 
sx-108 
sx-109 
sx-110 
sx-111 
sx-112 
SX-113 
SX-114 
SX-115 

T-Farm - 18 tanks 
TX-Farm - 18 tanks 
N-Farm - 6 tanks 

u-101 
' u-102 

u-103 
u-104 
u-105 
u-106 
u-109 
u-110 
u-112 
u-201 
U-ZOZ 
U-203 

C-204 U-204 
East Area €0 WestArea 72 

Tdal 1 32 

Controlled. Clean. and Stable C C S )  

iast Area West Area 
X-Farm - 12 Tanks TX-Farm - 18 Tanks 

N Farm - 6 Tanks 
Ewl Area 12 WestArea 24 

Tdal 26 

CCS actMies have been deferred unbl 
funding Is available 



Interim Interim 
Tank Tank Stabil. Stabil. ’ Tank Tank Stabil. Stabil. 

Interim 
Tank Tank Stabil. Stabil. 

AR - Administratively interim atabilized 
JET 
SN 
NIA 
ASMD 

- Saltwell jet pumped to remove drainable interstitial liquid - Supernatant pumped INon-Jet pumped) - Not yet Interim atabilized 

LKR - Assumed Leaker 

Interim Stabilized Tanks 132 
Not Yet Interim Stabilized 17 

Total Single-Shell Tanks 149 
- 
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TABLE B-3. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS 

Footnotes: (in chronological order) 

These dates indicate when the tanks were actually interim stabilized. In some cases, the official interim 
stabilization documents were issued at a later date. 

Although tanks BX-103, T-102. and T-I12 met the interim stabilization administrative procedure a1 the 
time they were stabilized, they no longer meet the recently updated administrative procedure. The tanks 
were reevaluated in 1996 and letter 9654456, J. €1. Wicks to J. K. McClusky, DOE-RL, dated 
September 30,1996, was issued which recommended that no further pumping be performed on these tanks, 
based on an economic evaluation. 

Document RPP-5556, Rev. 0, "Updated Drainable Interstitial Liquid Volume Estimates for 119 Single- 
Shell Tanks Declared Stabilized," 1. G. Field, February 7,2000, states that five tanks no longer meet the 
stabilization criteria (BX-103, T-102, and T-I12 exceed the supematant criteria, and BY-I03 and C-102 
exceed the Drainable Interstitial Liquid [DILIcriteria). 

An intrusion investigation was completed on tank B-202 in 1996 because o fa  detected increase in surface 
level. As a result of this investigation, it was determined that this tank no longer meets the recently updated 
adminishative procedure for 200 series tanks. 

Earlier versions of "F-SD-RE-TI-178, "SST Stabilization Record," indicated that original Interim 
Stabilization data are missing on four tanks: B-201, T-102, T-112, and T-201. "F-SD-WTI-178, 
Rev. 7, dated February 9,2001, added three additional hnks to those missing stabilization data: A-104. 
BX-lOl,andSX-115. 

Tank T-104 was declared Interim Stabilized on November 19, 1999. In-tank video taken October 7, 1999. 
shows the surface is clearly sludge-type waste with no saltcake present. There is no visible supematant on 
the surface. Waste surface appears level across tank with numerous cracks. There is a minimal collapsed 
area around the saltwell screen, with no visible bottom. 

Tank T-I10 was declared Interim Stabilized on January 5,2000, aRer a major equipment failure. An in- 
tank video taken October 7,1999 (pumping was discontinued on August 12,1999). showed the surface of 
this tank as smooth, brown-tinted sludge with visible cracks. 

Tank S-103 was declared Interim Stabilized on April 18.2000. The surface is a rough, black and brown- 
colored waste with yellow patches of saltcake visible throughout. The surface appears to be damp, but not 
saturated, and shows irregular cracking typically seen with surfaces beginning to dry out. A pool of 
supematant (10 feet in diameter, 5 feet deep, 1.0 Kgallons) is visible from video observations. 

Tank SX-104 was declared Interim Stabilized on April 26,2000, aRer a major equipment failure. The 
surface is a rough. yellowish gray saltcake waste with an irregular surface of visible cracks and shelves that 
were created as the surface dried out. The waste surface appears to be dry and shows no standing liquid 
within the tank. 

Tank SX-106 was declared Interim Stabilized on May 5.2000. The surface is a smooth, whitesolored 
saltcake waste. The surface level slopes slightly from the tank sidewall down to a large depression in the 
center of the tank. A second depression surrounds both saltwell screens and an abandoned Liquid 
Observation Well (LOW). The waste surfaces appear dry and show no standing liquid within the hnk. 

0-14 
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(9) Tank U-103 was declared Interim Stabilized on September I I, 2000. The surface is a brown colored waste 
with irregular patches of white salt crystal. Approximately 30% of the waste surface is covered by the salt 
formations. The surface level slopes slightly from the tank sidewall down to the fust of two depressions in 
the center of the tank. The waste surface appears dry and shows signs ofdrying and cracking due to 
saltwell pumping. LOW readings indicate an average adjusted ILL of 60.2 inches. There is a small pool of 
supematant estimated to be 500 gallons. 

Tank S-106 was declared Interim Stabilized on February I. 2001. The surface is a rough, brown and 
yellowsolored saltcake waste with an irregular surface of mounds and saltcake crystals that were created 
as the surface was dried out. The waste surface appears to be dry and shows no standing liquid within the 
tank. There is no evidence of supematant from video observations. The waste surface slopes gradually 
from the tank sidewall to the depression in the center of the tank. The depression surrounds both of the 
saltwell screens, but does not extend around the temperalure probe and ENRAF devices. 

Tank U-105 was declared Interim Stabilized on March 29,2001, alter a major equipment failure. The 
surface is a b r o m  colored waste with irregular patches of white salt crystal. Approximately 15% of the 
surface is covered by the salt formations. The surface level slopes to the fmt of two depressions in the 
center of the tank; the first depression is cone shaped and estimated to be 22 feet in diameter. The second 
depression, inside the finf is cylindrically shaped and has a diameter of approximately IO feet. Both 
depressions are centered on the saltwell screen. The waste surface appears dry and shows signs of cracking 
due to saltwell pumping. There is no visible liquid in the tank. 

Tank U-106 was declared Interim Stabilized on March 9,2001. The surface is a dark browdyellow 
colored waste that is covered with many stalagmite-type crystals growing on the surface. The crystals 
cover approximately 75% of the waste surface. The waste surface is irregular, appears dry, and shows only 
minimal signs ofcracking due to saltwell pumping. The supematant pool is estimated to be 13.3 feet in 
diameter based on the visible portion of the saltwell screen. The pool is centered on the saltwell screen. 

Tank S-109 was declared Interim Stabilized on June l1,2001. The surface is primarily a white colored salt 
crystal with small patches of dark salt visible due to saltwelVsampling activities. Approximately 95% of 
the waste surface is covered by the salt formations. The surface level slopes slightly from the tank sidewall 
down to a depression in the center of the tank. The waste surface appears rough and dry and shows signs of 
cracking and slumping due to saltwell pumping. 

Tank U-109 was declared Interim Stabilized on April 5,2002. The declaration letter to DOE was issued on 
June 20,2002. The surface is primarily a brown colored waste with irregular patches of white salt crystal. 
Approximately 70% of the waste surface is covered by the salt formations. The surface level slopes 
slightly from the tank sidewall down to a depression in the center of the tank. The depression is cone 
shaped and is centered on the saltwell screen. The waste surface appears dry and shows signs of cracking 
due to saltwell pumping. There is no visible liquid within the tank. 

Tank U-102 was declared Interim Stabilized on June 19,2002. The declaration letter to DOE was issued 
June 28,2002. The surface is primarily a gray-brown colored cracked waste with irregular patches of white 
salt crystal. Approximately 50% of the waste surface is covered by the salt formations. The surface level 
slopes slightly from the tank sidewall down to a depression in the center of the tank. The depression is 
cone shaped and is centered on the saltwell screen. The waste surface appears dry and shows signs of 
cracking due lo saltwell pumping. There is approximately a 5-foot wide pool of visible liquid within the 
saltwell screen depression. 

Tank SX-IO5 was declared Interim Stabilized on August 1,2002; the declaration letter to DOE was issued 
August 20,2002. The surface is a rough, yellowish-gray saltcake waste with an irregular surface of visible 
cracks and shelves due to saltwell pumping. The waste surface appean to be dry and shows no standing 
water within the tank. The waste surface slopes gradually from the tank sidewall to the center of the tank. 
There are no large depressions in or around the center of the tank. 

(IO) 

(1 1) 

(12) 

(13) 

(14) 

(15) 

(16) 
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TABLE B-4. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES 
December 3 I ,  2002 

New single-shell tank interim stabilization milestones were negotiated in 1999 and are identified in the "Consent 
Decree." The Consent Decree was approved on August 16,1999. 

CONSENT DECREE 
Amchmcnts A-1 and A-2 

The following table is the schedule for pumping liquid waste from the remaining twenty-nine (29) single-shell tanks. 
This schedule is enforceable pursuant to the terms of the Decree except for the "Projected Pumping Completion 
Dates." which are estimates only and not enforceable. Also, this schedule docs not include tank Glob. 

Taanks containing organic complexants. 

B-16 
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Completion of Interim Stabilization. DOE will complete interim stabilization of all 29 single-shell tanks listed 
above by September 30,2004. 

Percenhm of Pumuable Liauid Remaining lo be Removed: 

93% ofTotal Liquid 9/30/1999 ( I )  
38% of Organic Complexed Pumpable Liquids 9/30/2000 (2) 
5% of Organic Complexed Pumpable Liquids 9/30/2001 (3) 
18% ofTotal Liquid 9/30/2002 (4) 
2% of Total Liquid 9/30/2003 

The "percentage ofpumpable liquid remaining to be removed" is calculated by dividing the volume of 
pumpable liquid remaining to be removed from tanks not yet interim stabilized by the sum of the total 
amount of liquid (hat has been pumped and the pumpable liquid (hat remains to be pumped from all (anks. 

The Pumpable Liquid Remaining was reduced to 88% by September 30,1999. Reference 
LMAC-9957926 RI, D. 1. Allen, LIIMC. Io D. C. Bryson, DOE-ORP. dated October 26,1999. 

The Complexed Pumpable Liquid Remaining was reduced to 38% by September 15, 2000. Reference 
CHG-0004752. R F. Wood, CIIG. to 1. J. Shorf DOE-OW, dated September 13.2000. 

Reference CHG-0104859, R. F. Wocd, CIIG, to 1. S. OConnor, DOE-ORP, dated September 20,2001: 
this reference states that (anks U-102 and U-109 appear lo have met the interim stabilization criteria, 
thereby reducing the Complexed Pumpable Liquid Remaining lo zero. Reference CIIG-0202630, dated 
June 20,2002, declared tank U-109 Interim Stabilized and confirmed the completion of Consent Decree 
milestone. Attachment A, Item 11, as well as the partial completion of milestone D-001-004-TOI. 
Reference CHG-0202901, dated June 28, declared tank U-102 Interim Stabilized and confirmed the 
completion of Consent Decree milestone. Attachment A, Item IO, as well as the partial completion of 
milestone D-001-004-TOI. 

Reference CIIG-0204571, J. C. Fulton, CHG, to 1. E. Rasmussen, DOE-ORP, dated September 26,2002: 
this reference states (hat Consent Decree Milestone D-001-12V "The Percentage of Pumpable Liquid 
Remaining lo be Removed Will be Equal To or Less Than 18% ofTotal Liquid,'' will be completed by 
SqNember 30,2002. Reference CtIG-204636, R. F. Wood, CHG, to 1. S. OConnor. DOE-ORP, dated 
September 30,2002: this reference states that the milestone was met on September 28,2002. The 
percentage ofpumpable liquid remaining was 17.94% or less (han 550 Kgallons. 

(1) 

(2) 

(3) 

(4) 

B-17 
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TABLE B-5. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 6 )  
Dccembcr 3 1,2002 

Dale Declared Associated lnlerim 
Confirmed or volume KlOCUrieS Slabilied leak Eslimale 

Dale (11) Updated Reference 
c = 7 

Tank Number Assumed leaker (3) Gallons (2) 137 Cs (9) 

241-A-103 1987 5500 (8) 08/08 1987 til 
241.A.104 1975 500 10 2500 0.8 10 1.8 (ql 09178 1983 (allql 
241.A-105 Ill . 1983 loo00 10 85 lo 780 Ibl 07/79 1991 (bllcl 

. .  i9nn 3uw i81 09188 1989 11,) 
241-AX.104 1977 - 181 08/81 1989 1n1 

. .  1Yl4 - 0181  i9n9 i Y l  
241.0.103 1978 - 181 02185 1989 (01 . 
241-0.105 1978 - 181 12184 1989 101 
241.0.107 1980 8 m  (81 03185 1988 Idllll 
241.8.110 1981 loo00 (81 03185 1988 1d1 

1YIM - obrnb 1YM9 1u1 
241.0.112 1978 Zoo0 05185 1989 IQI 
241.0.201 1980 1200 181 08/81 1984 ISIlll 
241-8203 1983 300 I81 08184 1988 (dl 
241-8404 1984 400 I81 08184 1989 Igl 

. .  1912 - 09/78 1Y8Y IUI 
241.BX.102 1971 7oo00 50 (11 11/78 1986 1d1 
241-8X.108 1974 2500 0.5 Ill 07/79 1988 ldl 
241.BX.110 1978 - 161 08185 1989 IQI 
241-8X-1 11 1984 (131 - 181 03195 1993 1n1 

. .  1913 < S W  111Y1 19M.J i*l 
241-BY-105 1984 - 161 NIA 1989 101 
2414Y-108 1984 - 181 NIA 1989 IQI 
241 .BY-107 1984 15100 181 07179 1989 101 
241.0Y.108 1972 < 5 m  02185 1983 101 

. .  19MU iiiu 1986 1d1 z m  1811101 
241.C-110 1984 Zoo0 05195 1989 101 
241-C.111 1988 5500 (81 03184 1989 101 
241.C-201 (41 1988 550 03182 1987 1t1 
241-C-202 (41 1988 450 08/81 1987 181 
241-C-203 1984 400 181 03182 1988 Id) 
241-C-204 I41 1988 350 09/82 1987 til 

. .  1Y88 6w0 itll MIW 1988 1k1 
241-SX-107 1984 <SO00 long  1983 1e4 
2414X-108 1511141 1982 2400 10 1710 140 08/79 1991 Irnllqllll 

241.SX-109 (511141 1985 <loo00 c 4 0  (n)(t) 05/01 1992 Inlit1 
241.SX-110 1978 5500 181 08179 1989 101 

241-SX-112 1141 1989 ' 3oo00 40 111111 07179 1988 Id1111 
24 1 -SX-113 1982 15000 8 01 11/78 1988 1d1 
241-SX-114 1972 - 181 07/79 1989 (PI 
241-SX-115 1985 5oo00 21 101 osns 1992 101 

. .  1YY2 7500 i81 M , Y 3  1YY2 iPl 
241.T.103 1974 ClOM) I81 11/83 1989 IQI 
241.1.108 1973 115000 181 40 In 08/81 1988 Id) 
241 -1-1 07 1984 - 181 05198 1989 (01 
241-1.108 1974 <loo0 181 11/78 1980 10 

241-1.111 1979.1994 1121 c1000 (81 02195 1994 (lllrl 
1YI I  - w,n3 1Y8Y (VI 

241.TX.107 151 1984 2500 ton9 1988 (dl 
241.TX.110 1977 - (81 04/03 1989 101 
241.TX-113 1974 - (61 04/03 1989 IQI 
241-TX-114 1974 - 181 04/05 1989 IQI 
241-TX-115 1977 - 181 09183 1989 IQI 
241.TX-118 1977 - 181 04183 1989 (01 

. .  1913 <low 181 0 4 ~ 1 3  I gnu ill 
241.N-103 1973 3 m  0.7 Ill 02183 1988 1d1 
241 .N. 104 1981 1400 (81 11183 1988 (dl 
241 -N-105 1960 3 5 m  4 (11 02183 1988 1d1 
241-N.108 1959 Zoo00 2 111 i i n s  1988 1d1 

1Y59 J w w  20 ill 09ilY 1YM6 1d1 
241 4-104 1981 5 5 m  0.09 111 lone 1988 ldl 
241-U.110 1975 5000 10 81M) (81 0.05 lql 12184 1988 (dllal 
241-U.112 1980 8500 181 09/79 1988 ldl 
'@7Tank, , : ', , . . . . . . . . . <750.00-1.050.000171 . .  , . . 
NIA - not applicable In01 yet Interim Ilabillzedl 

- - 
2 7 7 m  

. .  lYb8 2 4 W  < 

35000 lrn)(qllil 

. .  1141 1974 bW IO Z w O  0.5 lo 2.4 Illiqlill 07/79 1986 Idliqlill 

241-7.109 1974 c1000 181 12/04 1989 (0)  

241-TX-117 1977 - 181 03183 1989 1n1 

. .  . . . . . . . . . . . . . _ .  I . . . .  . 
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TABLE B-5. SINGLE-SHELL TANKS LEAK VOLUME ESTIMATES 

Footnotes: 

Current estimates [see Reference (b)] are that 610 Kgallons of cooling water was added to tank A-IO5 from 
November 1970 to December 1978 to aid in evaporative cooling. In accordance with Panrerous Waste 
peeulations [Washington Administrative Code 173-303-070 (2Xa)(ii), as amended, Washington State 
Department of Ecology, 1990, Olympia, Washington], any of this cooling water that has been added and 
subsequently leaked from the tank must be classified as a waste and should be included in the total leak 
volume. In August 1991. the leak volume estimate for this tank was updated in accordance with the WAC 
regulations. Previous estimates excluded the cooling water leaks from the total leak volume estimates 
because the waste content (concentration) in the cooling water which leaked should be much less than the 
original liquid waste in the tank (the sludge is relatively insoluble). The total leak volume estimate in this 
report (10 to 277 Kgallons) is based on the following (see References): 

1. 

2. 

Reference (b) contains an estimate of 5 to I5 Kgallons for the initial leak prior to August 1968. 

Reference (b) contains an estimate of 5 to 30 Kgallons for the leak while the tank was being 
sluiced from August 1968 to November 1970. 

Reference (b) contains an estimate of 610 Kgallons ofcooling water added to the tank from 
November 1970 to December 1978, but it was estimated that the leakage was small during this 
period. This reference contains the statement “Suflicient heat was generated in the tank to 
evaporate most, and perhaps nearly all, of this water.’’ This results in a low estimate ofzero 
gallons leakage from November 1970 to December 1978. 

Reference (c) contains an estimate the 378 to 410 Kgallons evaporated out of the tank from 
November 1970 to December 1978. Subtracting the minimum evaporation estimate from the 
cooling water added estimate provides a nnge from 0 to 232 Kgallons ofcooling water leakage 
from November 1970 to December 1978. 

3. 

4. 

Low Estimate IIieh Estimate 

Prior to August 1968 5,000 15,000 
August 1968 to November 1970 5.000 30,000 
November 1970 to December 1978 2 232.000 

Totals 10,000 277,000 

These leak volume estimates include (with some exceptions), such things as: (a) coolindraw water 
leaks, (b) intrusions (rain infiltration) and subsequent leaks, (e) leaks inside the tank farm but not through 
the tank liner (surface leaks, pipeline leaks, leaks at the joint for the overflow or fill lines, etc.), and 
(d) leaks from catch tanks, diversion boxes, encasements, etc. 

In many cases, a leak was suspected long before it was identified or confirmed. For example, Reference (d) 
shows that tank U-101 was suspected of leaking in 1956. The leak was confirmed in 1961. This report 
lists the “assumed leaker” dare of 1961. Using m t  standards. tank U-104 would have been declared an 
assumed leaker in 1956. In 1984, the criteria designations of’bspected leaker,” “questionable integrity,” 
“confirmed leaker:’ ”declared leaker:’ and “borderline and dormant” were merged into one category now 
reported as “assumed Ieakcr.” See Reference (0 for explanation of when, how long. and how fast some of 
the tanks leaked. It is highly likely that there have been undetected leaks from single-shell tanks because of 
the nature of their design and instrumentation. 

The leak volume estimate date for these tanks is before the declared leakcr date because the tank was in a 
suspected leaker or questionable integrity status; however, a leak volume had been estimated prior to the 
tank being reclassified. 
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The increasing radiation levels in drywells and laterals associated with these three tanks could be indicating 
continuing leak 
these observations. (Repeat spectral drywell scans are not part of the current Tank Farm leak detection 
program but can be run on request a special needs arise. A select subset of drywells is routinely monitored 
by the Vadose Zone Characterization Project to assess movement of gamma-emitting radionuclides in the 
subsurface. There are currently no functioning laterals and no plan to prepare them for use). 

Methods were used to estimate the leak volumes from these 19 tanks based on the assumtion that their 
cumulative leakage is approximately the same as for 18 of the 24 tanks identified in footnote (9). For more 
details see Reference (6). The total leak volume estimate for these tanks is 150 Kgallons (rounded lo the 
nearest Kgallon), for an average of approximately 8 Kgallons for each of 19 tanks. 

The total has been rounded to the nearest 50 Kgallons. Upper bound values were used in many cases in 
developing these estimates. It is likely that some of these tanks have not achully leaked. 

Leak volume estimate is based solely on observed liquid level decreases in these tanks. This is considered 
to be the most accurate method for estimating leak volumes. 

The curie content shown is as listed in the reference document and is 
therefore, a cumulative total is inappropriate. 

Tank C-101 experienced a liquid level decrease in the late 1960s and was taken out ofservice and pumped 
to a minimum heel in December 1969. In 1970, the tank was classified as a “questionable integrity” tank. 
Liquid level data show decreases in level throughout the 1970s and the tank was saltwell pumped during 
the 1970s. ending in April 1979. The tank was reclassified as a “confirmed leaker” in January 1980. See 
References (q) and (I); refer to Reference (s) for information on the potential for there to have been leaks 
from & C-farm tanks (specifically, C-102, C-103, and C-109). 

These dates indicate when the tanks were declared to be interim stabilized. In some cases, the ollicial 
interim stabilization documents were issued at a later date. Also, in some cases, the field work associated 
with interim Stabilization was completed at an earlier date. 

Tank T-111 was declared an “assumed re-leaker” on February 28,1994, due to a decreasing wend in 
surface level measurement. This tank was pumped, and interim stabilization completed on February 22, 
1995. 

Tank BX-1 I I was declared an ”assumed re-leaker” in April 1933. Preparations for pumping were delayed, 
following an administrative hold placed on all tank farm operations in August 1993. Pumping resumed and 
the tank was declared interim stabilized on March 15, 1995. 

The leak volume and curie release estimates on tanks SX-108, SX-109, SX-I 11, and SX-I 12 have been re- 
evaluated using a Historical Leak Model [see Reference (I)]. In general, the model estimates are much 
higher than the values listed in the table, both for volume and curies released. The values listed in the table 
do not reflect this revised estimate because. “In particular, it is worth emphasizing that this report was 
never meant to be a definitive update for the leak baseline at the Hanford Site. It was rather meant to be an 
attempt to view the issue of leak inventories with a new and diflerent methodology.“ (This quote is from 
the first page of the referenced report). 

In July 1998, the Washington State Department of Ecology (Ecology) directed the U.S. Department of 
Energy (DOE) to develop corrective action plans for eight single-shell tank farms 
( B / B X / B Y / S / S m m  where groundwater contamination likely originated from tank farm operations. 
A Tri-Party Agreement milestone (M45 series) was developed that established a formalized approach for 
evaluating impacts on groundwater quality of loss of tank wastes to the vadose zone underlying these tank 
farms. Planning documents have been completed for the S, SX, B. BX, and BY tank farms and will be 
completed for the T. TX, and TY farms. The phase 1 field investigation is near completion in the S and SX 

movement of existing radionuclides in the soil. There is no conclusive way to confirm 

decayed to a consistent date: 
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was completed for the TX tank farm, and Is underway In the T and TY tank farms. Documentation 
preparation for field characterlzation of the remaining four slnglcshell tank farms Is underway. 

SST Vadose Zone Project drilling and testing activities near tank DX-102 were completed in March 2001. 
A borehole (299-E33-45) was drilled through the postulated uranium plume resulting from the 1951 tank 
BX-102 overfill event to confirm the presence of uranium define its present depth, and survey other 
contaminants of interest such as Tc-99. Thirty-live split-spoon samples were collected for laboratory 
analyses. This borehole was decommissioned after collection and analysis of groundwater samples. 

.Borehole W33-46, adjacent to tank B-110, was drilled to a depth of approximately 190 feet in July 2001. 
Soil samples were collected for analysis as part of the tank farm vadose zone characterization activities. 
During decommissioning. this borehole was completed as a vadose zone monitoring SbuCNlC.  Work was 
accomplished in cooperation with scientists from Idaho National Engineering and Environmental 
Laboratory and Pacific Northwest Nationa1 Laboratory. This borehole is now the lint fully inrhumented 
vadose zone hydrographic monitoring sbucture to be completed in a Ilanford site tank farm. 

On July 31,2002, the Washington Swte Department of Ecology issued a lenerdirectivc in response to 
RPP-10757 which suggested a path forward in dealing with the high Y c  activity in groundwater at well 
299-W23-19 near tank SX-I 15. No formal remediation is required, however, extensive purging of the well 
is to be done concurrent with quarterly sampling. In addition. an a m y  of specific conductivity probes is to 
be placed in the well to monitor the electrical properties of the water ( Y e  activity is directly proportional 
to nitrate concentration, and nitrate concentration is proportional to elechical conductivity). A data logger 
with remote reading capability will be installed together with the specific conductivity probes. Because 
large volumes of water are to be removed, and because the aquifer Is Incapable of supporting a high- 
rate pump, the capability of pumping this well from outslde the tank farm fence (to allow non-tank 
farm trained personnel to operate the pumping system) Is to be Installed by March 2003. 

. 

n-2 I 



IN-EP-0182, Rev. 177 

References: 

Muthy. K. S., et at.. June 1983, Assessment of Single-Shell Tank Residual Liquid Issues of Ilanford Sife, 
Washingfon, PNL4688, Pacific Northwcst Laboratory, Richland, Washington. 

WHC, 1991a. Tank 241-A405 Leak Assessment, WHC-MR-0264, Westinghouse Ilanford Company, 
Richland, Washington. 

WIC,  1991b. Tank 2416-105 Evaporafion Estiniafe 1970 Through 1978, WIGEP-0410, Westinghouse 
Hanford Company, Richland, Washington. 

Smith, D. A., January 1986, Single-Shell Tank Isolation Sa& Analysis Report, SD-WM-SAR-006, Rev. 1, 
Rockwell Hanford Operations, Richland, Washington. 

McCann, D. C., and T. S. Vail, September 1984, Wasfe Sfafus Summary. RIIO-RE-SR-14, Rockwell 
Hanford Operations, Richland, Washington. 

Catlin, R. J.. March 1980, Assessmenf of the Surveillance Program of fhc High-Level lVasfc Storage Tanks 
of Ilanford, OfIice o f  Envuonmental Compliance and Review, for the US. Department of Energy, 
Washington D.C. 

Baumhardf R J., May 15, 1989, Lener to R. E. Gerton, U.S. Department of Energy-Richland Operations 
OfIice, Single-Shell Tank Leak Volumes. 89018320 R1. Westinghouse Ilanford Corhpany, Richland, 
Washington. 

WIC,  1990a. Occurrence Report, Surfoce Level Measurement Decrease in Single-Shell Tank 241-AX-102. 
WHC-UO-89-023-TF-05, Westinghouse llanford Company. Richland, Washington. 

Groth, D. R., July 1, 1987, Internal Memorandum to R. J. Baumhardf Liquid Level Losses in Tanks 
241-C-201. -202 and -204,65950-87-5 17, Westinghouse tlanford Company, Richland, Washington. 

Groth, D. R, and G. C. Owens, May IS, 1987, Intern1 Memorandurn to 1.11. Roecker, Tank 103-A 
bfegr iy  Evaluation, Rofkwell Ilanford Operations, Richland, Washington. 

Dunford, G. L., July 8, 1988, Intern1 Memorandum to R. K. Welty. Engineering Investigation: Inferstitial 
Liquid Level Decrease in Tank 241SX-104, 13331-88-416, Westinghouse Hanford Company. Richland. 
Washington. 

ERDA. 1975, Final Environmenfal Sfafement lyastc hfanagemenf Operations, Ilanford Reservation. 
Richland, Washingfon, ERDA-1538.2 vols., US. Energy Research and Development Adminishation, 
Washington, D.C. 

WIC. 1992a. Tank 24IsX-108 Leak Assessmenf. WICMR-0300, Westinghouse Hanford Company, 
Richland, Washington. 

WIC,  1992b. Tank 241-SX-109 Leak Assessmenf, WHC-MR-0301, Westinghouse Ihnford Company, 
Richland, Washington. 

WHC, 1992c, Tank 24I-SX-I15 Leak Assessment, WHC-MR-0302, Westinghouse Hanford Company, 
Richland. Washington. 

WIC,  1992d. Occurrence Report, Apparent Decrease in Liquid Level in Single Shell UndergroundSforage 
Tank 241-T-101, Leok Suspected; hvesfigation Confinuing, RL.-WIIC-TANKFARM-I992-0073, 
Westinghouse Ilanford Company, Richland, Washington. 



"F-EP-0182, Rev. 177 

(q) W€IC,199Ob, A Histoy of the 200 Area Tank F a m ,  W€IGMR-0132, Westinghouse Ilanford Company, 
Richland, Washington. 

WHC. 1993. Assessment of Unsaturated Zone Radionuclide Contamination Around Single-Shell Tanks 
241-GI05 and24l-G106, Il"GSpEN-TI-IB5, REV OA, Westinghouse Ilanford Company, Richland, 
Washington. 

WIC, 1994, Occurrence Report, Apparent Liquid Level Decrease in SingleSheIl Undewound Storage 
Tank 241-T-I I I: Declared an Assumed Re-Leaker, RL-WHC-TANKFARM- 1994-0009, Westinghouse 
IIanford Company, Richland, Washington. 

IMF, 1998. Agnew, S. F., and R. A. Corbin, August 1998, Analysis ojSXFarm Leak Histories - Hisforical 
Leak Model (HLM), IINF-3233, Rev. 0, Los Alamos National Laboratory, Los Alamos, New Mexico. 

(I) 

(s) 

(1) 



HNF-EP-0182, RW. 177 

TABLE B-6. SINGLE-SHELL TANKS MONITORING FREQUENCY STATUS (149 tanks) 
Deccmbcr 3 1.2002 

ENRAF Lcvcl Gauge 
Manual Tap 
Food lnstrumcnt Co 
Liquid Obscrvation %I1 
Daily, Week1 Quarterly, Rcqucst 
 ut of ~omptanee with TSR or OSD 
Our of SCrvlCc 

ration Lcvcl Gaugc 
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Footnotes: 

1. 

2. 

3. 
4. 

5. 

6. 

7. 
8. 

Any ENRAF (E) or thermocouple tree riser that Is followed by an asterisk 0 Is connected to TMACS for 
continuous remote monitoring. If there is no asterisk, only manual readings are obtained. Any equipment 
connected to TMACS collects data multiple times per day, regardless of required frequency. 
A-I01 LOW riser was damaged during saltwell pumping In February 2002. The LOW has failed and dip 
tube readings are being taken on saltwell pumping (SWP) data sheets. The LOW is not required for 
leak detection during SWP activity per OSD-T-151-00031; when the SWP activity is complete, the LOW 
be required to  be functional. Weight factor and specific gravity readings are currently being 
taken. 
TX-IO8 LOW Is only monitored on request. Last reading was July 1994. 
8-105 ENRAF and B-110 electronic data are Inconsistent. The ENRAFs are in "fail mode." 
The LOW is the primary leak detection device for these tanks. 
SX-IO2 LOW Is O/S as of 7/17/02. A sharp increase In radiation levels was detected inside the LOW; 
Problem Evaluation Request (PER) 20023914 was issued. Weight factor and specific gravity 
readings are required weekly on this tank to avoid an OSD violation. The automatic ENRAF 
provides daily readings. 
TX-I16 LOW was breached In August 2002. The ENRAF failed during the LOW installation In March 
2002. The ENRAF was removed when the LOW was breached and has not been replaced. 
The new LOW was not installed in time for the 4th quarter reading for OSD-T-151-00031 compliance. 
This tank has incurred an LOW OSD violation; PER 2002-6058 was issued, requiring a functional 
LOW to be Installed by February 28,2003. The LOW is the primary leak detection device. The 
ENRAF has been recording surface level readings on TMACS since October 31,2002. 
B X - I l l  and BX-112 temperature electronic recording units have failed; they need to be replaced. 
SX-107 temperatures are inconsistent In TMACS since September 23.2002. SX-108 temperatures 
are Inconsistent since March 7,2002; the semiannual reading was last taken July 2,2002. Manual 
readings are taken weekly In both tanks. 
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Footnotes (continued) 

9. U-107 ENR4F was discovered in "fail mode." The plummet appears to be stuck in the waste. PER 
2002-5971 has been issued to flush the ENRAF. The LOW is the primary leak detection device. 
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APPENDIX C 

MISCELLANEOUS UNDERGROUND STORAGE TANKS 
AND SPECIAL SURVEILLANCE FACILITIES 
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APPENDIX D 

GLOSSARY OF TERMS 
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TABLE D-I. GLOSSARY OF TERMS 

1. pEFINITIONS 

WASTE TANKS - General 

Waste Tank Safew Issue 
A potentially unsafe condition in the handling of waste material in undcrground storage tanks that requires 
corrective action to reduce or eliminate the unsafe condition. There are currently no waste tank safety 
issues. 

Characterization 
Characterization is understanding the Hanford tank waste chemical, physical, and radiological properties to 
the extent necessary to ensure safe storage and interim operation, and ultimate disposition of the waste. 

WASTE TYPES 

Arinc Waste IAW) 
High level, first cycle solvent extraction waste from the PUREX plant (NCAW). 

Concentrated Comlexant ICC) 
Concentrated product from the evaporation of dilute complexed waste. 

Concentrated Phosnhate Waste ICP) 
Waste originating from the decontamination of the N Reactor in the 100 N Area. Concentration of this 
waste produces concentrated phosphate waste. 

Pilute Comlexed Waste IDC) 
Characterized by a high content of organic carbon including organic complexants: 
ethylenediaminetetraacetic acid (EDTA), citric acid, and hydroxyethyl-cthylenediaminetriacetic acid 
(HEDTA). were the major complexants used. Main sources of DC waste in the DST system are saltwell 
liquid inventory (from SSTs). 

Dilute Non-Comlexed Waste IDN) 
Low activity liquid waste originating from S and T Plants, the 300 and 400 Areas, PUREX facility 
(decladding supematant and miscellaneous wastes), 100 N Area (sulfate waste), U Plant, saltwells, and PFP 
(supematant). 

Drainable Interstitial Liouid IDIL) 
Interstitial liquid that is not held in place by capillary forces and will, therefore, migrate or move by gravity. 

Double-Shell Slum, IDSS) 
Waste that exceeds the sodium aluminate saturation boundary in the evaporator without exceeding receiver 
tank composition limits. For reporting purposes, DSS is considered a solid. 

pouble-Shell Slum, Feed IDSSF) 
Waste concentrated just before reaching the sodium aluminate saturation boundary in the evaporator 
without exceeding receiver tank composition limits. This form is not as concentrated as DSS. 

Evanorator Feed Tank IEVFD) 
Dilute waste staged for evaporation; waste type will vary (usually DN or DC). 

Slum, Receiver Tank ISRCVR) 
Concentrated waste produced by evaporation; waste type will vary (usually DSSF or CC). 
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Sunematant Liauid 
The liquid above the solids or in large liquid pools covered by floating solids in waste storage tanks. 

JNTERIM STABILIZATION (Sincle-Shell Tanks only) 

Interim Stabilized (IS) 
A tank which contains less than SO Kgallons of drainable interstitial liquid and less than 5 Kgallons of 
supernatant. If the tank was jet pumped to achieve interim stabilization, then the jet pump flow or saltwell 
screen inflow must also have been at or below 0.05 gpm before interim stabilization criteria are met. 

The jet pump system includes 1) a jet assembly with foot valve mounted to the base of two pipes that extend 
from the top of the well casing to near the bottom of the well casing inside the saltwell screen, 
2) a centrifugal pump to supply power fluid to the down-hole jet assembly, 3) flcxible or rigid transfer 
jumpers, 4) a flush line, and 5 )  a flowmeter. The jumpers contain piping, valves, and pressure and limit 
switches. 

The centrifugal pump and jet assembly are needed to pump the interstitial liquid from the saltwell screen 
into the pump pit, nominally a 40-foot elevation rise. The power fluid passes through a nozzle in the jet 
assembly and acts to convert fluid pressure head to velocity head, thereby reducing the pressure in the jet 
assembly chamber. The reduction in pressure allows the interstitial liquid to enter the jet assembly chamber 
and mix with the power fluid. Velocity head is converted to pressure head above the nozzle, lifting power 
fluid, and interstitial liquid to the pump pit. Pumping rates vary from 0.05 to about 4 gpm. 

Saltwell Screen 
The saltwell system is a 10-inch diameter saltwell casing consisting of a stainless steel saltwell screen 
welded to a Schedule 40 carbon steel pipe. The casing and screen are to be inserted into the 12-inch tank 
riser located in the pump pit. The stainless steel screen portion of the system will extend through the tank 
waste to near the bottom of the tank. The saltwell screen portion of the casing is an approximately IO-foot 
length of300 Series, IO-inch diameter, stainless stcel pipe with screen openings (slots) of 0.05 inches. 

Fmereencv Pumnins Trailer 
A 45-foot tractor-type trailer is equipped to provide storage space and service facilities for emergency 
pumping equipment: this consists of two dedicated jet pump jumpers and two jet pumps, piping and dip 
tubes for each, two submersible pumps and anached piping, and a skid-mounted Weight Factor Instrument 
Enclosure with an air compressor and electronic recording instruments. The skid also contains a power 
control station for the pumps, pump pit leak detection, and instrumentation. A rack for over 100 feet of 
overground doublecontained piping is also in the trailer. 

N R U S I O N  PREVENTION (ISOLATION (Sincle-Shell Tanks onlv) 

partiallv Interim Isolated (Pu 
The administrative designation reflecting the completion of the physical effort required for Interim Isolation 
except for isolation ofrisers and piping that is required forjet pumping or for other methods of stabilization. 

Interim Isolated (11) 
The administrative designation reflecting the completion of the physical effort required to minimize the 
addition of liquids into an inactive storage tank, process vault, sump, catch tank, or diversion box. In June 
1993 the term “Interim Isolation” was replaced by “Intrusion Prevention.” 

Jnhusion Prevention (IP) 
Intrusion Prevention is the administrative designation reflecting the completion of the physical effort 
required to minimize the addition of liquids into an inactive storage tank, process vault, sump, catch tank, or 
diversion box. Under no circumstances are electrical or instrumentation devices disconnected or disabled 
during the intrusion prevention process (with the exception of the electrical pump). 
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Retrieval (R) 
The process ofremoving, to the maximum extent practical, all the waste from a given underground storage 
tank. The retrieval process is selected specific to each tank and accounts for the waste type stored and the 
access and support systems available. Generally, retrieval is focused on removal of solids from the tank. 

Final Closurq 

Fml closure of the operable units (tank r a m )  shall be defined as regulatory approval of completion of 
closure actions and commencement ofpost-closure actions. For the purposes of this agreement (Ilanford 
Federal Facility Agreement and Consent Order Change Control Form, Change Number M-45-02-03). all 
units located within the boundary ofeach tank farm will be closed in accordance with Washington 
Administrative Code 173-303-610. In evaluating closure operations for single-shell tanks, contaminated 
soil, and ancillary equipment, the Washington State Department of Ecology and the Washington State 
Environmental Protection Agency will consider cost, technical practicability, and potential exposure to 
radiation. Closure of all units within the boundary of a given tank farm will be addressed in a closure plan 
for single-shell tanks. 

TANK INTEGRITY ’ 

The integrity classification o fa  waste storage tank for which surveillance data indicate no loss of liquid 
attributed to a breach of integrity. 

Assumed Leaker 
The integrity classification of a waste storage tank for which surveillance data indicate a loss of liquid 
attributed to a breach of integrity. 

Assumed Re-Leaker 
A condition that exists aRer a tank has been declared as an “assumed leaker” and then the surveillance data 
indicate a new loss of liquid attributed to a breach of integrity. 

TANK INVESTIGATION 

Intrusion 
A term used to describe the infiltration of liquid into a waste tank. 

SURVEILLANCE INSTRUMENTATION 

D w e l l s  
Historically, the drywells were monitored with gross logging tools as part of a secondary leak monitoring 
system In some cases, neutron-moisture sensors were used to monitor moisture in the soil as a function of 
well depth, which could be indicative of tank leakage. The routine gross gamma logging data were stored 
electronically from 1974 through 1994. The routine gross gamma logging program ended in 1994. A 
program was initiated in 1995 to log each of the available drywells in each tank farm with a spectral gamma 
logging system The spectral gamma logging system provides quantitative values for gammatmitting 
radionuclides. The baseline spectral gamma logging database is available electronically. 

Repeat spectral drywell scans are not part of the established Tank Farm leak detection program. but they 
can be run on request if special needs arise. A select subset ofdrywells is routinely monitored by the 
Vadose Zone Chracterhtion Project to assess movement ofgammatmitting radionuclides in the 
subsurface. 

p&.& 
Laterals are horizontal drvwclls Dositioned under sinele-shell waste storace tanks to detect radionuclides in 
the soil which could be idicatiie of tank leakage. f i e s e  drywells can bimonitored by radiation detection 
probes. Laterals are 4-inch inside diameter steel pipes located 8 to 10 feet below the tank‘s concrete base. 
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There are three laterals per tank. Laterals are located only in A and SX f a m .  There are currently no 
functioning laterals and no plan to prepare them for use. 

Surface Levels 
The surface level measurements in all waste storage tanks are monitored by manual or automatic 
conductivity probes, and recorded and transmitted or entered into the Surveillance Analysis Computer 
System. 

Automatic FIC 
An automatic waste surface level measurement device is manufactured by the Food Instrument Corporation 
(FIC). The instrument consists o fa  conductivity electrode (plummet) connected to a calibrated steel tape, a 
steel tape reel housing and a controller that automatically raises and lowers the plummet to obtain a waste 
surface level reading. The controller can provide a digital display of the data and until February 1999, the 
majority of the FlCs transmitted readings to the Computer Automated Computer Surveillance System 
(CASS). Since CASS retirement, all FIC gauges are read manually. FlCs are being replaced by ENRAF 
detectors (see below). 

ENRAF 854 ATG Level Detector 
FICs and some manual tapes are in the process of being reulaced bv the ENRAF ATG 854 level detector. 
The ENRAF gauge, fabricated by E N G F  Incorporated, determines waste level by detecting variations in 
the weight o fa  displacer suspended in the tank waste. The displacer is connected to a wire wound onto a 
precision measuring drum. A change in the waste level causes a change in the weight of the displacer 
which will be detected by the force transducer. Electronics within the gauge causes the servo motor to 
adjust the position of the displacer and compute the tank level based on the new position of the displacer 
drum The gauge displays the level in decimal inches. The f i t  few ENRAFs that received remote reading 
capability transmit liquid level data via analog output to the TMACS. The remaining ENRAFs and future 
installations will transmit digital level data to W A C S  via an ENRAF Computer Interface Unit (CIU). The 
CIU allows fully r emte  communication with the gauge, minimizing tank farm entry. 

Annulus 
The annulus is the space between the inner and outer shells on 
and/or supporting concrete carry any leakage to the annulus space where conductivity probes are installed. 
The annulus conductivity probes and radiation detectors are the primary means of leak detection for all 
DSTs. 

only. Drain channels in the insulating 

Liauid Observation Well (LOW) 
In-tank liquid observation wells are used for monitoring the ILL in single-shell tanks. The wells are 
usually constructed of fiberglass or TEFZEL-reinforced epoxy-polyester resin (TEFZEL is a trademark of 
E. I. du Pont de Nemours 8: Company). There are a few LOWs constructed of steel. LOWs are sued IO 
extend to within 1 inch of the bottom of the waste tank, are sealed at their bottom ends, and have a nominal 
outside diameter of 3.5 inches. Gamma and neutron probes are used to monitor changes in the ILL, and can 
indicate intrusions or leakage by increases or decreases in the ILL. There are 70 LOWs installed in SSTs 
that contain or are capable ofcontaining greater than 50 Kgallons of drainable interstitial liquid. All of the 
LOWs are monitored weekly with the exception of TX-108 which is monitored by request only. Two 
LOWs installed in DSTs SY-IO2 and AW-103 are used for special, rather than routine, surveillance 
purposes only. 

Thermocouple fTC) 
A thermocouple is a thermoelectric device used to measure temperature. More than one thermocouple 
element on a device @robe) is called a thermocouple tree. In DSTs there may be one or more thermocouple 
trees in risers in the primary tank. In addition, in DSTs only, there are TC elements installed in the 
insulating concrete, the lower primary tank knuckle, the secondary tank concrete foundation, and in the 
outer structural concrete. 

These monitor temperature gradients within the concrete walls, bottom of the tank, and the domes. In SSTs, 
one or more thermocouples may be installed directly in a tank, although some SSTs do not have any trees 
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installed. A single TC element may be installed in a riser or lowered down an existing riser or LOW. There 
are also four thermocouple laterals beneath tank 105-A in which temperature readings are taken in 34 TC 
elements. 

In-tank Photomabhs and Videos 
In-tank photographs and videos may be taken to aid in resolving in-tank measurement anomalies and 
determine tank integrity. Photographs and videos help determine sludge and liquid levels by visual 
examination. 

ACRONYMS -Waste Type acronyms begin on Page D-2 

- BBI Best Basis Inventory 

as 
ClIZM HILL CtIZM HILL Ilanford Group, Inc. 

Controlled, Clean, and Stable (tank farms) 

Double-Contained Receiver Tank 

Double-Shell Tank 

Final Safety Analysis Report effective October 18, 1999 

Gallon 

Gallons Per Minute 

Interim Isolated 

Kilogallons 

Intrusion Prevention Completed 

Interim Stabilized 

Manual Tape, Food Instrument Corporation, ENRAF Corporation (surface level measurement 
devices) 

Operating Specifications Document 

Partial Interim Isolated 

Problem Evaluation Request 

Plutonium Finishing Plant 

Safety Analysis Report 

Standard Hydrogen Monitoring System 

Single-Shell Tank 

Salt Well Liquid 

Tank Monitor and Connol System 
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Total Pumped ( I )  

Drainable Liquid ’ 

Remaining (DLR) (1) 

Pumpable Liquid 
Remaining (PLR) (1) 

Sludge 

Saltcake 

TPA Hanford Fcdcral Facility Consent and Compliance Order, ’Washington State Department of 
Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,” as amended 
(Tri-Party Agreement) 

TSR Technical Safety Requirement 

!&Q Unrevicwed Safety Question 

Additional definitions (used in the SST Inventory columns) follow: (IL, DIL, DLR. PLR. etc.) 

interstitial liquid volume. 
ornulalive net total aallons of liauid Dumped from 1979 to date. 

Sunernatant olus Drainahle Interstitial Liauid. The total Drainable Liquid 
Remaining is the sum ofdrainable interstitial liquid and supernatant. 

prainable Liauid Remininc minus unpumnahle volume. Not all drainable 
interstitial liquid is pumpable. 

,Solids formed durinc sodium hvdroxide additions to waste. Sludge was 
usually in the form of suspended solids when the waste was originally 
received in the tank from the waste generator. In-tank photographs or videos 
m y  be used to estimate the volume. 
Results from crvstallization and mecinitation after concentration of liauid 
waste. usuallv in an evaporator. If saltcake is layered over sludge. it is only 
possible to measure total solids volume. In-tank photographs or videos m y  

2. W N T O R Y  AND STATUS BY TANK - COLUMN VOLUME CALCULATIONS AND DEFMTIONS 
FOR TABLE n-I (Sinele-Shell Tanks onlv) 

Supernatant Liquid (1) 

Liquid (DIL) (1) 

Pumped This Month supematant is present, pump production is lint subtracted from the 
suoematant volume. The remainder is then subtracted from the drainable 

I he used to estimate the saltcake volame. - - _. -. . .. . -. . . .. -. 
Indicates the latest update of any chance in the solids volume. 

Solids Volume Update 
- ... ~. . - 1 Jndicates the source or basis ofthe latest solids volume update. 
Solids UDdate Source - I 

D-7 
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LMI In--l am Video 

See Footnotes for These 
Changes 

I sct In-Tsnlc Phntn 

ndicates anv chance nude the nreviouc month. A footnote explanation for 
L e  change follows the Inventory and Swms by Tank Appendix (Table B-1). 

I Date of last in-tank video taken. I - - - . - .. . I 
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Tanh 51udg< iaitrakc Supematant 

241-AN-101 0 0 253 
741 -AN-I 02 R 134 943 
24 1-AN-103 0 459 498 
241-AN-104 0 445 609 
24 1 -AN405 0 509 618 
241 AN-166 0 11 1.39 
241-AN-107 0 237 816 

Tank 

24 1-AP-1 01 
241 -AP-?O2 
241-AP *03 
241 AP-104 
24 1-AP-305 
241 -AP-106 
2414P-107 
24 1 -AP-IOR 

. ~~ ~.. . ~ . . ~  
iludgc saltcake supernaiani 

0 0 1113 
23 0 1125 
0 0 282 
0 0 1105 
0 89 1042 
0 0 1139 
0 5 1122 
0 o 258 

&Tank Farm-ire, 
> * I  l"*)W"Jiiu'rmxCipaiig Double Si l i i ,  

Ugai 
~ 

Tank Sludge Saltidkc Superna!ani 

241-AW-?P1 0 396 732 
Z~?-AW-ICI~ 30 0 924 
241-AW-103 273 40 if37 
241-AW-lM 66 157 89 

241-AW-106 5 239 556 
241-AW-105 263 a 160 

Tairk Ziirligc Sdtcake iuperrdiaii! 

242-AX-lOl 3 324 0 
241 AX-102r 6 24 0 
242-Ax-103 8 100 a 
?4?4X-1O.lrai 7 0 0 

st nts 

Tank iiudge ia l taki)  sripernaranr 

241-AZ-101 52 0 942 
241-AZ-102 105 0 883 

supcrn*tant 

0 
4 
0 
0 
0 
1 
0 
0 
0 
1 
1 
3 
0 
0 
1 
1 

z4'41-~x-203 

z4i-~~-ra5 
241-BX-iLU 

243 -BX-Y06 
241-BX-107 
241-EX-308 
241 -BX-105 
241-EX-310 
211-BX-211 
241-BX-L 12 

48 0 0 

fi2 0 I1 
97 5 3 
67 0 5 
38 0 0 
347 0 0 
31 0 0 

1 93 0 0 
65 139 1 
32 157 0 

163 0 i 

112 0 a 

241-BY-101 
241 -BY-102 
241-BY-I03 
241-BY- 104 
241-BY-305 
241 -B?-106 
241-BY-101 
241-BY-108 
24i-BY-109 
241-BY-1 10 
241-BY-111 
241-BY-1 12 

31 333 0 
0 277 0 
0 407 0 

45 313 6 
48 410 0 
32 472 0 
15 257 0 
40 182 0 
24 253 0 
43 323 0 

0 302 ii 
2 284 0 

241-C-101 
241-C-102 
241-C-103 
241-0104 
24 I-C-1 05 
241 -C-1 06 
241-C-107 
241-C-10E 
241-C-109 
241-C-110 
241-6-111 
241-C-112 
241-6-201 
241-6-202 
241-6-203 
241-C-204 

88 0 n 
316 0 0 

94 0 2 
259 0 0 
132 0 il 

6 0 30 
248 0 0 
SF 0 0 
63 0 0 

177 0 1 
57 a 0 

104 0 a 
1 0 0 
1 0 0 
3 0 0 
3 0 0 



S-Tank Farm- m . 5 1  
12e 7IR,OOOGhL.Tnnk Capniity,Singiejhell 

Kgal 

Tank Sludge Saltz:akc Supernatant 

241-S-101 122 277 0 
241-5-?02 22 41T 0 
241-5103 9 227 1 
241-S.lO4S 132 156 0 
241-5-105 2 404 0 
241-SI06 0 455 0 
241-5-107 320 20 0 
241-S1#8 5 545 0 
241-5-109 13 520 0 
241-si ia 96 293 0 
241-5-1 1'1 89 390 0 
241-s-112 6 60Q 0 

24 1 -SX-102 
241-5X- 103 
241 43X-404 
241 -SX-I 05 
24 1 -SX-106 
211 -SX-107S 
244-SX-10RW 
241 -SX-109 
241-SX-110 
241-SX-i i 1 
?41-SX-l1% 
241-SX-?13M 
241-SX-114 
241-SX 11% 

55 406 0 
83 483 0 

136 310 0 
63 312 0 

0 39' 0 
79 16 a 
13 0 0 
58 18.3 0 
29 27 0 
re 39 0 
56 19 0 
19 0 a 
42 115 0 
4 0 0 

SY-Tank Farm- i m  
3-  3 IWOWGRL TinkCapacqti Doirblcihrll 

Koa, 
~~ ~ 

Tank Sludge Saltukc Siipcmdranf 

241-SY-101 0 275 845 
241-SY-IO2 145 0 505 
2.41-SY-10.3 0 342 393 

TX-Tank Farm- 1 ~ 7 4 ~  
18*r II80(X>GAi Tank Capacity iirigii i k i i  

Kgai 

Tank Sludge Saltcake Supernniant 

241-TX-lo? 14 I 7  0 
241 -?X-102 2 215 0 
241 -?X-l03 0 145 0 
241-TX-104 34 32 3 
241 -TX-l05 8 568 0 
241-IX-106 5 313 n 

241-TX-112 
241-TX-113 
241-TX-114 
241-?X-1 15 
241-TX-11E 
241-ix-117 
241 -TX-116 

0 
93 

4 
0 

66 
29 

0 

634 
546 
528 
516 
532 
452 
256 

241 -TX-107 0 3 4 3  0 
241-TX-108 6 123 0 
241-TX-109 563 a 0 

0 
241-TX-111 43 322 0 

0 
0 
0 
5 
0 
0 
0 

37 63 0 
19 0 13 
23 0 4 

98 0 0 
22 0 a 

113 0 0 
5 I t  0 
0 s2 0 

369 0 1 
441 0 Q 
60 0 7 
29 0 2 
21 0 0 
37 0 0 
37 0 0 

31T 0 a 

Tank Sl i l d I J~  iaitiaki SUpcrnatdnI 

0 

0 
1 
0 
a 

a 

241-U-106 
241-U-107 
241-U-108 
241-LJ-109 
2414-110 
241-U-111 
2414-1 12 
2414-201 

241-L!-203 
241 4-204 

xi-u-za2 

0 170 2 
15 302 0 
29 386 0 
35 366 0 

116 0 0 
25 231 0 
45 0 a 

4 0 1 
3 0 1 
3 0 1 
3 0 1 

241-U-101 24 0 a 
241-U-102 43 283 1 
241-U-103 11 405 1 

0 0 
241-11-105 32 321 0 



BY-Tank Farm -Tank Farm 
In Service 1950-51 In Service 1945-47 
12 @ 758,000 gal 12 @ 530,000 gal 

4 @ 55,000 gal 

Note: 
shell tanks were removed 
ice (not allowed to receive 
or before November 21,1980 

Active Lines Only 

Concrete encased or pipe-iii-pipe 

Direct Buried Pipe - - - - - - - I - 
. Cross-Site Transfer Lines (concrete 

encased or pipe-in-pipe) 

In Service 1948-50 
12 @ 530,000 gal 

Double-Shell intNSion Controlled Clean S,ngie.Sheii 
and Stable 

Sound Tanks 

All tanks 75 ft dia except 
200 series tanks which are 
20 ft dta @ 55 000 gal 

Inactive Cross -Site - 
Transfer Lines D S  r = Doubie-Shell Tank 

SST = Singie-Shell Tank 
DCRT = Double Contained Receiver Tank 

12 6-3 530,000 gal 
4 @ 55,000 gal 

ENRAF!FICIMT = Liquid Levei Monitoiing Devices 
TMACS = Tank Monitor and Control System 

ReplaSiimtRt ';msS" site 
T,BiiSf(il Systenl (nC:S+S) {Frum C,/41.'V) 

AN-Tank Farm 

gal 
81 

Pits 

Tank 
Number Radiation Monitorino " 

Dry Well - Approx Location Radiation Monitoring 
Laterals UnderTai?k 0 =Active 
(None Currently Used) ', ',, 0 = inactive 

",,, Dry Well Monitoring No Longer 
I,,, Being Routinely Done: BY Speci, 

",,, Reqvest/Project Only. 
8, 

I ', 

A 
i 

AZ-Tank Farm 
In Service 1975-76 
(Aging Waste 
Tanks) 
2 @ 1.000.000 aal 

{ Vault j 
~ 

~ 

Liquid-Levoi Gauges v = FIC read manualiy ', 
Y =Tape read manually '%, 

. interim Stabilized 

D=ENRAF Read Manuaiiy 
m=Auto ENAAF on TMACS .'' 

, , + '-Temperature Readin 
C. Automatic (TMAC 

Airiift Circulators , , ,  

(AN-107anilAW-102 .- ,'' I' i j 

Liquid-Levoi Gauges 
Exhauster v = FIC read manualiy Y =Tape read manually (A-104/105/106 

~ AY-Tank Farm 
In Service 1971-76 

(Aging Waste . 
Tanks) 2 @ 

~ 1 ,OOO,OOO gal 

- 
AX-Tank Farm 
In Service 1965-66 
4 @ 1,000,000 gal 

A-Tank Farm 
In Service 1956-57 
6 @ 1,000,000 gal 

D=ENRAF Read Manuaiiy 
m=Auto ENAAF on TMACS 

p,ri,ii r l r r r l i l i n rc  

(, - 
are inoperative) 0 Manual 

k AX-152 % Liquid Obseniation ~ ~ I ~ 

Well (LOW) i 

Assumed 
Leaked 

Assumed Date 
Leaker 

Screen -Jet Pump - 

- 1  -*I Valve I 
I 

AW-Tank Farm 
In Service 1980 

6 @ 1,160,000 gal 
 tatu us as of December 31,2002 

pdated Quarterly 
River Protection 

AP-Tank Farm 
In Service 1986 

8 @ 1,160,000 gal 

Figure E-6 
(Schematic) 29502008.2C 



T: 

T-Tank Farm 
In Service 1944-47 
12 @ 530,000 gal 
4 @ 55,000 gal 

I 

Tank Farm 
In Service 1953 
6 @ 758,000 gal 

I 

In Service 1952-53 
12 63 758,000 gal 

In ~ervice 1954-60 
15 @ 1,000,000 gal 

* 

. 

'1 

I 
Laboratory Figure E-7 

i schematic^ 

n 

Note: 
All single-shell tanks were removed 
from service (not allowed to receive 
waste) on or before November 21,1980 

Active Lines Only 

Concreie encased or pipem-pipe 

- I - - - ~ - - I Direct Buried Pipe 

encased or pipe in-pipe) 
~ Cross-Site Tiansier Lines (concrete 

Double-Stieii 1 Controlied, Clean Single-Shell 
and Stable intrusion 

Prevention I- Sound Tanks 
Completed 1 

1 
Aii tanks 75 it dia except 
ZOO series tanks which are 
20 It dia @ 55.000 gal 

DST = Double Shell Tank 
SST = Smgie-SheilTank 

DCRT = Double Contained Receiver Tank 

TMACS = Tank Monitor and Conlrol System 
ENRAFiFlCiMT = Liquid Level Monitorinq Devices 

High Heat Loadianks = West Area SX-i07/10~/109/110/11~/112/114 

Radiation Monitoring 

Tank 
Number 

iaetive Cross- Site 
ransfer Lines 

Radiation Monitoring ',, 

Lalerais UnderTank n, 

(None Currentiy Used) ", 

Dn, Wei! -Approx Location 
@ = Active 
0 =Inactive 

Dry Wei! Monitoring No Longer 
Being Roultneiy Done By Speciai 
RequesVProjec! Only 

Liquid-Levei Gauges 
V = FIG read manually 
Y =Tape read manualiy _ _  Exhauster 

interim Stabilized 

=ENRAF Read Manualiy 
0 =Au!o ENRAF on TMACS "tX Temoerature Reading 

Automatic (TMACSI 
Z / /  

i :  , ,  
, I  

Airiift Circuialors ; i 0 Manual 
, ,  

I_ / 
Liquid Observation , 

Well (LOW) 

Status as of December 31,2002 
Updated Quarterly 
Issued by River Protection Project 

29502008.1C 
12/31/02 
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