
ENGINEERING CHANGE NOTICE 
P q . 1 0 f L  

supp*mental 0 

Change ECN 0 
Temporary 0 
Standby 0 
SuDerwdlrn 0 

DlradRavidon 

~ E C N  671 173 
3 

B M Hanlon Inventory & Flowsheet Eng 
R3-72 313-2053 

uYes "0 02/11/02 

Eomplete revision 

computer generated 

7 M g  /Sys /Fac No 6 Pm1.d TiIWNo Mbrk Order No 
Waste Tank Summary Report f o r  

& File \\APOOl\CHG-DOC-TRANSFER-TEMP-HNF-EP-0182 "/ L G  CT, s ?A, f k )  byfr ' 

8 Approval Dedgntor 

Size 

Modif led 

Month Ending December 31 2001 N/A N/A 

I' 
A 7wO1+1  A 79006152 (10/97) 

9 Docunwnl Numbem Changed by thls ECN (Includes 10 Related ECN No@) 
.hdnO MdMV)  

11 Rekled PO No 

14 JueHIkahon (mark om) 
Crilefia C h a w  0 
DesbnImpovemnt 

0 Environmental 

FaaMy Dcadlvllbn 
As-Found 

FaaMale Const 0 
Const Error/Omiglon 0 
Des!gn Ermr/OmMon 0 

144 J u d i h t b n  D.trlh 

This ECN is being generated to update waste tank farm summary 
information 

15 Dlstrlbullon (Indude MIIW MSiN and no ofcops)  

Distribution list attached following document 

Also Electronic copy to John Vann only 

RELEASE STAMP 



P.g. 20f 2 
ENGINEERING CHANGE NOTICE 

vni6atlon 17 Co*Impct ’ m n d  ENGINEERING CONSTRUCTION 

0 y- A d d l l o l u l o  S muonal 0 s 

SDWDD 0 s.lmldS!mu Analylii 0 Tank C.libnlbn Manual 0 
Fundbnal D&gn CrYeh 0 StnrslD.ugn Report 0 Health Phydcr Promdun 0 
OpraUng Spedfkalh 0 Int.rkm Control Drawlng 0 Spne Wp UnY Lbthg 0 

Conaphul Dergn Report 0 Int.Hrtbn Promdun 0 cmpomnt  Index 0 
EWlpment W c  0 Mlnt.nanm Promdun 0 ASME Codad Rem 0 

Pmwnment S p c  0 Opmtmg ln8lruUdlon 0 Compuar SoRmn 0 
0 Vendor InRmatbn 0 Op.nthg P r o d w e  0 

OM Manual 0 Oporalbnal SlfoIy Requininont 0 ICRS Promdun 0 
FSAR/SAR 0 IEFD Drawing 0 Pmmu controt Mnwl/P*n 0 
Safety Equipment bst 0 COW Arrangement Drawing 0 Prom- Flow Chart 0 
Rldktion Mbtk p.mR 0 E u n t i a l  Matehi S p W t b n  0 P w d u r  RequWmn 0 
EmwonmonlA Impad Stltement 0 Fac Proc Samp Schdula 0 Tkkbr FIC 0 
Emkonmnt.1 ~eport  0 INpcUon Plan 0 0 
Emkonmental Portnil 0 ImentoryAdj&nuntR.qwrt 0 0 

CMloalRy Spodhtbn 0 CaHbntbn Pmmdun 0 Test P r w d u m d S p c H k d h  0 

con* spc 0 E-hy Prccsdw 0 Human FIdor Conddoratlon 0 

Ehdric Circuit soh.dub 

0 o(h.r A(hctsd Docununt. (NOTE Doamnb Wed blow WWI n d  b. r w M  by thb ECN ) SlgMlUnS h b w  lndluh (ht  t k  Mdng 
wglnlzalbn he. bean n0tM.d of other afi.ot.d docunnnte l b d  b l o w  

Document Number/RevIdon Documant Number/Revkn Document Nwnb.rlRevI.lon 

671173 

18 sch.duh l m p d  (days) 

tmpmvenunt 0 

N/A 

. .  
Signatwe Date 

QA 

saw 
Emlron 

Other 

Slglutun Date 

Dew Agent 

PE 

Envkon 

Other 



HNF-EP-0182 Rev 165 

Waste Tank Summary 
Report for Month Ending 
December 31 I 2001 

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

CH2MHILL 
Hanford Group, Inc 

Richland Washington 

Contractor for the U S  Department of Energy 
Office of River Protection under Contract DE AC27 99RL14047 

Approved for Public Release Further Dissemination Unlimited 



L E U L  DISCLAIMER 
This report woe prepared as an account of work sponsored by an agency of the United Statas Government Naither the 
United States Government m r  any agency tharoof nor any of their employees nor any of thaw contractom subcontractors or 
their employees makm any warranty axpress or implied or assumall any legal liability or responsability for the 
accuracq, completaness or any third party s use or the results of such use of any informauon apparatus pmduct or process 
disclosed or rapmsenta that its use would not infnnga pnvataly owned rights Refarence harem to any specific commercial 
product process or S O M C ~  by trade name, trademark manufacturar or otherwise, does not nscessanly constituta or Imply iw 
endorsement recommendatton or favonng by the Umtsd Statas Government or any agency theroof or ita contractors or 
subcontractors The wewe end opinions of authors expressed hemin do not neaassanly state or reflect those of the United 
States Governinant or any eganoy thereof 

This raport has bean reproduced from the bast availebla copy 
Availabla in paper copy and microfichn. 

Available electronically at 
httD l/www doe gov/bndge Availabla for a 
processing fee to the U S  Department of Energy and its contraotors in papar from 
U S  Department of Energy 
Offica of Scientific and Tachnical Information 
PO Box 62 
Oak Ridge, TN 37831 0062 
phone 865 576 8401 
fax 865 57&5728 
email reoorts@,adonis osti nov(4231576 8401 

Available for sale to the public in paper from 
U S  Department of Commerce 
National Technical Information Serwca 
5285 Port Roy4 Rond 
Springfield VA 22161 
Phone 800 553 6547 
fax 703 605 6500 
email orders@ nus fsdworld gov 
online ordering 
V r n  

R i d ih  U idSin f A m  



HNF-EP-0182 Rev /65 

WASTE TANK SUMMARY REPORT FOR MONTH 
ENDING DECEMBER 31,2001 

m l " l l o u  
CH2M HILL Hanford Group Inc 
R~chiend WA 99352 
U S Department of Energy Contract DE AC27 QQRL14047 

Cost Center Charge Code 
B&R Code Total Pages 66 

EDTECN ECN-671773 UC 

KeywOrds REPORT WASTE TANK SUMMARY 

Abstract See page 111 of document 

TRADEMARK DISCLAIMER Rekrena herein to any .pcMc commerdal product pro- or urvb by tnd. n a m  
tnd.nurk rmnuhdurr or o h m  dca not wce~rily constdute or mply Its mdoryment r0COmmnd8lbn or 
hvorhy by th. Unbd Sate8 Government or any agency thereof or ns contradonor wbcontmdom 

Printed In t h  Unitad Shbs of h r k a  To obtain mpies of this document contact Document Control S.NK*S 
P 0 Box 950 Maib(op mM8 Rkhbnd WA 90352 Phone (509) 372 2420 Fax (509) 376-4989 

c 

Rebau Stamp RebaM Approval Date 

Approved For Public Release 

A-8002 767 (02401) 



RECORD OF REVISION 

WASTE TANK SUMMARY REPORT FOR MONTH ENDING DECEMBER 31 2001 

(1) DocumntNwnber 

1 p.0. - HNF-EP-0182 

(3) Revidon 

153 

165 Incorporation of ECN-671773 

Channa Control R w r d  I 

- 
K #hK..LL .+zs/uz 

BM Hanlon NW Kirch 

EDT-631372 I BM Hanlon I JS Garfield I 

I I 

, 



HNF-EP-0182, Rev 165 

Waste Tank Summary 
Report for Month Ending 

December 31 I 2001 

B M Hanlon 
CH2M HILL Hanford Group Inc 

Date Published 
February 2001 

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

CH2MHILL 
Hantbrd Group, Inc 

P 0 Box 1500 
Rlchland Washington 

Contractor for the U S Department of Energy 
Office of River Protection under Contract DE AC27 99RL14047 

Approved for Public Release Further Dissemination Unlimited 



This page mtentlonally left blank 



HNFEP-0182 Rev 165 

WASTE TANK SUMMARY REPORT 

B M Hanlon 

ABSTRACT 

Zhis report IS the oflcial inventory for radioactive waste stored in underground tanks in the 

200 Areas at the Hanford Site Data that depici the siaius of stored radioactive waste and iank 

vessel integrity are coniainedwithin the report Zhis reportprovides &ta on each of the existing 

I77 large underground waste storage tanks and 60 smaller miscellaneous underground storage 
tanks and special surveillance faciliiies and supplemental informairon regarding tank 
surveillance anomalies and ongoing investigations This repori is intended to meet ihe 

requirement of U S Deparweni of Energy Order 435 I (DOE-HQ August 28 2001 Radioactive 

Wasie Management U S  Departmeni of Energy Washington D C )  requiring the reporting of 

waste inventories and space uiilizaiion for ihe Hanford SiieTank Farm tanks 

111 
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1 mch 

1 foot 

1 gallon 

1 ton 

I METRIC CONVERSION CHART 

= 2 54 centmeters 

= 30 48 centmeters 

= 3 79 liters 

= 0 91 metnc tons 

1 Btwh = 0 2931 watts 
(Intematlonal Table) 

VI 
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WASTE TANK SUMMARY REPORT 
For Month Ending December 3 1 2001 

N a  Changes from the previous month are in bold print 

I WASTE TANK STATUS 

10 Tanks East Area 

18 Tanks East Area 

Of the 129 tanks classlfied as Interm Stabdued 65 are hsted as Assumed Leakers (See Table B 5 )  

Two of these tanks are Assumed Leakers (BY 105 and BY 106) (See Table B 5) 

The TY tank fann was oficially declared Controlled, Clean and Stable (CCS) UI March 1996 The TX tank farm and BX tank 
farms were declared CCS m September 1996 

Tables C 2 and C 3 the Inactive Mscellaneous Underground Storage Tanks (IMUST) now reflect only those tanks managed 
by CH2M HILL Hanford Group (CHG) 

I1 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 

A (See Appendix D for definition of 
Re Ieaker ) 

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 

1 
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a) completion of Intenm Stabilization, b) the updated occurrence report indicates that the 
t d c a t c h  tank is not an assumed leaker or c) the investigation is completed 

There are none at this time 

I11 SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS 

A 5 5  
information) 

Tank A 101 Pumping began May 6 2000 No pumping has occurred since August 2000 a 
total of 14 1 Kgallons has been pumped from this tank since the start of pumping in May 2000 

Tank AX 101 Pumping began July 29 2000 No pumping occurred between August 2000 and 
March 2001 pumping began again on March 22 2001 Pumping was shut down on April 3 
2001 due to a transfer line failure A total of 21 7 Kgallons has been pumped since the start of 
pumping in July 2000 

T m  Pumping began July 11 2001 During July a total of 8 8 Kgallons was pumped 
from this tank Pumping was halted in August 2001 due to transfer line leak detectors not 
meeting all operability requirements of the Technical Safety Requirements Compensatory 
actions have been established to allow resumption of pumping During December 2001 a total 
of 2 2 Kgallons was pumped from this tank, a total of 14 3 Kgallons has been pumped since 
the start of pumping in July ZOO1 

Tank BY 106 Pumping onginally started in August 1995 and was halted in October 1995 due 
to an Unreviewed Safety Question ( U S Q )  evaluation for flammable gas concerns Pumping was 
restarted July 11 2001 Pumping was halted in August 2001 due to transfer line leak detectors 
not meeting all operability requirements of the Technical Safety Requirements (TSR) 
Compensatory actions have been established to allow resumption of pumping Pumping 
resumed in November 2001 During December 2001 a total of 5 3 Kgallons was pumped 
from this tank, a total of 87 4 Kgallons has been pumped since the start of pumping in July 
2001 

Tank S 102 Pumping problems 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 needs to be replaced No pumping has occurred since June 2000 a total 
of 56 8 Kgallons has been pumped from this tank since the start of pumping in March 1999 

Tank $111 Pumping began December 18,2001 A total of 5 2 Kgallons was pumped in 
December 2001 A total of 8 5 Kgallons has been pumped from thls tank (includes 
3 3 Kgallons pumped in October 1975) See Table B 1 footnotes for further information 

2 



HNFEP-0182 Rev 165 

Tank SX 101 Pumping beganNovember 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 high motor 
bearing temperature and low pump pressures A total of 3 1 8 Kgallons has been pumped from 
this tank since the start of pumping in November 2000 No pumping occurred m December 
2001 

Tank SX-102 Pumping began December 15,2001 A total of 1 3 Kgallons has been 
pumped from this tank. 

Tank SX 103 Pumping began October 26 2000 Pumping was shut down on Apnl22 2001 
due to leak detector and subsequent shielding problems in the pump pit Pumping resumed on 
September 14 2001 Dunng November 2001 a total of 1 2 Kgallons was pumped a total of 
127 0 Kgallons has been pumped from this tank since the start of pumping in October 2000 No 
pumping occurred in December 2001 

Pumping began August 8 2000 Pumping was shut down in late April 2001 
when the saltwell screen in flow rate was measured at approximately 0 02 gallons per mnute 
(GPM) This tank is being evaluated to determine if it can be declared interim stabilized A total 
of 152 6 Kgallons has been pumped since the start of pumping in August 2000 

Tank U 102 Pumping began January 20 2000 During September 2001 a total of 200 gallons 
was pumped a total of 86 5 Kgallons has been pumped from this tank since the start of pumping 
in January 2000 This tank was placed in Observation mode in September 2001 to evaluate 
whether interim stabilization has been completed 

Tank U 107 Pumping began September 29 2001 Pumping was shut down dunng November 
2001 and will remain down until a pressure test requirement is met No pumping occurred in 
November or December 2001 A total of 11 7 Kgallons has been pumped from this tank since 
the start of pumping in September 2001 (net decrease of zero gallons in September due to 
equipment/pnming flushes) 

Tank U 108 -Pumping began December 2,2001 A total of 1 6 Kgallons has been pumped 
from this tank. 

Tank U 109 Pumping began March 11 2000 The saltwell pump was replaced following its 
failure in December 2000 and pumping was restarted March 30 2001 The tank was last 
pumped in September 2001 when 100 gallons were transferred a total of 78 4 Kgallons has been 
pumped from this tank since the start of pumping in March 2000 This tank was placed in 
observation mode in September 2001 to evaluate whether interim stabilization has been 
completed 

B 
The AB amendment to remove this tank from the High Heat Load List was approved by 
DOE-ORP on December 6,2001 See Table B 7 for further information 

Tank 241-C-106 Removed From High Heat Load List 

3 
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C Chanees to this Reoort 
There were errors in Table A 1. Inventorv and Status by Tank-Double-Shell Tanks, page _..___ . . . ~ ~  

A-3 in the November 2001 issue; several df the Double-Shell Tanks did not reflect then& 
maximum volume limits in the Total Waste and Available Space columns Thu table has 
been corrected in this msue If you wish a copy of the corrected page A-3 of the November 
2001 issue, please contact the author 

4 
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APPENDIX A 

DOUBLE SHELL TANKS 

MONTHLY SUMMARY TABLES 
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FACILITY GENERATIONS 
SWL Wed) +18 KgaI(SY 101) 
SWL (East) 1 +17 Kgal (AP 102) 

TOTAL.1 +35 Mal 

TABLE A 2 SUMMARY OF WASTE ACTIVITIES IN THE DOUBLE SHELL TANK (DST) SYSTEM 
December 31 2001 

OTHER GAINS ASSOCIATED WITH OTHER LOSSES ASSOCIATED WlTH 
SLURRY +OKgal SLURRY 10 -1 
CONDENSATE +6 Kgal CONDENSATE -8 Kgal 
INSTRUMENTATION +O IQaI INSTRUMENTAVON 4 -1 
UNKNOWN +1Kgal UNKNOWN 3 KgaI 

TOTAL= +7 Kgal TOTAL= 10 Kgal 

All volumes in ffilo-Gallons (Kgals) 

The DST system r m e d  waste addbns from SST pumping Tank AZ 151 BX 244 (DCRT) 6 raw water in Decembsr 
There vias a net chan.p of +23 OW gallons m the DST system for December 
The total DST mwntcfy as of Decembsr 31 2001 was 21 131 million gallons 
Thsn w e  -17 w s  of S s h l l  Liquld (SWL) pumped via 244-BX (DCRT) to the East Ana DSTs (AP 102) m December 
The volumo cf SWL pumped in East Ana rdbcts transfers from BX 244 (DCRT) to AP 102 not the npwtsd vdunw pumped hom 
the SST s (BY 105 and BY 108) BX 244 IS used for interim storage of BY stabllizabon w a d  and that viaste can remain m the DCRT 
for an axten& pemd ofbmo W e  being Vansferred to a DST 
Them were -18 KgSk of SWL (8 Kgal SWL + 10 KgSl water) pumped to the West Area DSTs (SY 102) in Docamber 
Tlw SWL numben am pnhmnrary and am subject to change once the system engineers do a validah tho wlufnes reported 
&in the actual waste volume plus any water added for diluhon and mnsfer lim flushes 
Per Best B w s  Inventory (Bel) quplterly inventwy update the sdds vdume in tank AN 102 were adjust4 from 89 OW to 90 OW gals 
The m m u m  volunw limits for each ofthe DSTs were adjusled m November There new volume hits are pranded by 
HNF SD W M  SP-012 Rev 3 "Tank F a n  Contractor and Utlllzabon Plan dated September 27 2001 

DECEMBER 2001 DST WASTE RECEIPTS I 

PROJECTED VERSUS ACTUAL WASTE VOLUMES 
ACTUALDST I PROJECTEDDST I MlSC DST I PROJECTED I NET DST I TOTAL DST 

(1) The PROJECTED DST WASTE RECEIPTS and W R  numbers are being reviewed and wll be updated in January 2W2 The projected volumes will be 
updated as m e  accurate lnfwmation is obtained The projected volumes reported are the most current available as supplled by sydern englers 
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Table A-3 Double-Shell Tank Space Usage and Inventory by Waste Type 
December 31 2001 

TOTAL AVAllABLE DST SPACE MONTHLY INVENTORY CHANGE 

NON-AGINO 

Tank Space Usage 

71-1 TANKSPACE 

ICHANGE = 231 

MW o( HLW RETURN 

REMAINING SPACE 

Inventory Calculation by Waste Type 

TOTAL SOLIDS = 859 
AGING SUPERNATANT A 

TOTAL AW = 

1c44 
719 I PHOSPHATE SUPERNATANT (CPl 

I ."9 ,re 

- DSS/DSSF= 
TOTAL SOLIDS 2425) TOTAL SOLIDS 

A 5  



TABLE A 4  DOUBLE SHELL TANKS MONITORTNG COMPLIANCE STATUS 
December 31 2001 

All Double Shell Tanks were in compliance with applicable documentation for this month 

(a) ENRAF IS a trademark of the ENRAF Corporation Houston Texas 

Notes 

Psychrometrics monitonng is on an as needed basis 
In tank photodvideos are taken on an as needed basis 
Drywell monitoring IS no longer required 
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SINGLE SHELL TANKS 

MONTHLY SUMMARY TABLES 
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TABLE B 1 INVENTORY AND STATUS BY TANK - SINGLE SHELL TANKS 
December 3 1 2001 

Footnotes 

Total waste is calculated as the sum of Sludge and Saltcake plus Supernatant The category Intenm Isolated @I) 
was changed to “Intrusion Prevention (IF’) m June 1993 
Srabiluatton lnformation IS from WHC SD RE TI 178 SST Stabilmtion Record latest revision, or from the SST 
Stabiluatton P m j ~ t ,  or the System E n p e e r  
AU e s m t e d  u u t d  volumes are per HNF 2978 Rev 2 Updated Pumpable Liquid Volume Estimates and Jet 
Pump Opahons for Intenm Stabiluatton of Remairung Single Shell Tanks August 2000 

(a) A 101 Imtial stmated Pumpable Liqlud volume 588 5 Kgal 

Pumpmg began on May 6 2000 No pumpmg has occurred since July 12 2000 It is erpeeted 
pumping will resume in January 2001 

Final volumes wl l  be determined at completion of Intenm Stabilization 

(b) AX 101 I ~ t i a l  esumated Pumpable Liqlud volume 414 0 Kgal 

Pumpmg began July 29 2000 shut down on August 11 2000 and resumed March 22 2001 
Pumplng shut down Apnl3 2001 due to failure of the transfer h e  It is expected pumping will 
resume in January 2001 

Final volumes WIII be detemuned at completion of Intenm Stabilizahon 

(c) BY 105 Imtial estunated Pumpable Liqlud volume 109 9 Kgal 

Pumpmg began July 11 2001 Remning volumes are based on HNF 2978 Rev 2 Saltcake volume 
adjusted to correspond to current waste removal 

Pumpmg was shut down on August 11 2001 due to transfer line leak detectors not meetmg all 
operability requrements of the TSR Compensatory actions were established to allow resumption of 
pumpmg Addtionally field work for Project W 3 14 ‘Tank Farm Upgrades took the pnmary 
transfer mute out of sewice No pumping from August to November 2001 when pumpmg resumed 

Final volumes wll be deternuned at completion of Intenm Stabi l ia~on 

(d) BY 106 I ~ t i a l  estuMted Pumpable Liqlud volume 182 7 Kgal 

Pumpmg was ongmally started August 10 1995 and shut down October 17 1995 due to an 
Unrevlewed Safety Question (USQ) for flammable gas concerns Total pumped by October 1995 was 
63 7 Kgal 

Pumpmg was restarted July 11 2001 Pumping was shut down on August 11 2001 due to transfer 
lme leak detectors not meetmg all operability requvements of the TSR Compensatory achons were 
established to allow resumption of pumpmg Additionally field work for Project W 3 14 Tank Farm 
Upgrades ” has taken the pnmary transfer route out of semce Pumplng resumed on November 13 
2001 

Final volumes wl l  be determined at completlon of Intenm Stabilization 

B 8  
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Imhal esIunated Pumpable Liqwd volume 145 8 Kgal 

Pumpmg commenced March 18 1999 Many pumping problems occurred over the followng months 
and the pump was replaced several tlmes Pumping was mtenupted agam m June 2000 No pumpmg 
since June 2000 

Final volumes wll be detemuned at completion of Intenm Stabilizatlon 

Initial eshmated Pumpable Liquid volume 178 3 Kgal 

Pumping began December 18 2001 A total of 5 2 Kgal was pumped in December ZOO1 for a 
total of 8 5 Kgal pumped from this tank (includes 3 3 Kgal pumped in October 1975 per 
SD WM TI 356 "Waste Storage Tank Status and Leak Detection Cntena," dated 
September 30,1988) 

Final volumes will be determined at completion of Interim Stabiluation 

Imhal estunated Pumpable Liqud volume 99 0 Kgal 

Pumpmg began November 22 2000 No pumping since December 2000 due to pump fadure 
Pumpmg resumed September 21 2001 followng replacement of the saltwell pump and lower pipmg 
No pumping in November or December 2001 

Final volumes wll be detemuned at completion of Intenm Stabilizahon 

Initial estmated Pumpable Liquid volume 216 0 Kgal 

Pumping began December 15 2001 

Final volumes will be determined at completion of Interim Stabiluation 

Imtlal estunated Pumpable Liqwd volume 132 0 Kgal 

Pumpmg began October 26 2000 Pumping was shut down Apnl22 2001 due to leak detector and 
subsequent slueldmg problems in the pump pit Pumping resumed September 14 2001 

Final volumes wll be determined at completlon of Intenm Stabilizatlon 

Imtlal estunated Pumpable Liqwd volume 141 0 Kgal 

Saltwell pumpmg began August 8 2000 hmpmg was shut down m late Apnl 2001 when the 
saltwell screen m flow rate was measured at about 0 02 gpm hterstitd fluid level IS now being 
allowed to stabillze to detemune d the W meets mtenm stabilizatlon Cntena An m-tank wdeo wll 
be taken 

Final volumes wll be determined at completion of Intenm Stabilizahon 

I ~ h a l  estlmated F'umpable Liqud volume 93 0 Kgal 

Pumpmg began m tlus tank on January 20 2000 and completed pumping September 10 2001 

Th~s tank was placed m observatlon mode for evaluahon to detemune Sit meets mtenm stabihzahon 
cntena 

Final volumes wll be detemuned at completion of Intenm Stabilizahon 
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(I) U 107 

(m) U 108 

(n) U 109 

Imhal estnnated Pumpable Liqutd volume 1 IS 0 Kgal 

Pumpmg began September 29 2001 

Final volumes wll be detemuned at complehon of Intenm Stabiliauon 

Initial eshmated Pumpable Liquid volume 124 0 Kgal 

Pumping began December 2,2001 

Final volumes will be determined at completion of Interim Stabiluation 

Imhal esumated Pumpable Liqud volume 119 4 Kgal 

Pumpmg began March 11 2wO Pumplng was shut down on December 3 2000 due to jet pump 
falure Attempts to restart the pwnp were unsuccessful the pump was replaced and restarted 
March 30 2001 Pumprng continued unhl September 10 2001 

Tlus tank was placed ln observahon mode on September 10 2001 for evalmon to detemune lf it 
meets mtenm stabihhon cntena 

Final volumes mll be detemned at completion of Intenm Stabilizahon 
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TABLE B-2. SINGLE-SHELL TANKS STABILIZATION STATUS SUMMARY 
December 31.2001 

Partial Interim Isolated (PI)g 
.; 

Intrusion Prevention Completed (IP) 

BY-102 
BY-103 
BY-1 05 
BY-1 06 
BY-1 09 

C-103 
BY-101 
BY-1 04 
BY-1 07 
BY-108 

WEST AREA BY-1 10 
s-I01 BY-1 11 
s-102 
s-1 a3 
s-lo6 
S-107 
s-1 08 

s-110 
s-1 I 1  
s-112 

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

T-101 
T-I 04 
T-I 07 
T-110 
T-I 11 

u-I 02 
U-103 
u-105 
u-106 
U-107 
u-I 08 
u-109 
u-110 

s-I 09 

WEST AREA 
s-104 
s-105 

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

T-1 02 
T-103 
T-105 
1-1 06 
1-1 08 
T-I 09 
1-112 
1-201 
T-202 
T-203 
T-204 

TX-FARM ~ 18 tanks 
PI-FARM - 6 tanks 

u-101 
U-I 04 
u-112 
u-201 

:.:, 
:.:, *, is :.:I 
...I 

i; :?, 

ixFASTAREA kYEsmEA 

Controlled, Clean, and Stable (CCS) 
... 
:.:.. 
8i 

$ BX-FARM - 12Tanks TX-FARM - 18 l a n k  
N FARM . 6 tanks 

East Area 12 West Area 24 
Total 36 

.a 

Note: CCS activities have been deferred 
until funding is available for this work. 
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Interim Stabilized (IS) 

€&rABEA 
A-102 
A-103 
A404 
A-105 
A-106 

AX-102 
AX-103 
AX-104 

8-FARM - 16 tanks 
BX-FARM - 12 tanks 

BY-101 
BY-102 
BY-103 
BY-104 
BY-107 
BY-108 
BY-109 
BY-I10 
BY-I 1 1 
BY-112 

c-101 
C-102 
C-104 
c-105 
C-107 
c- lo8 
c-1 09 
c-110 
c-1 1 1 
c-112 
C-201 
c-202 
c-203 

WEST AREA 
5-1a3 
5104 
5-105 
5-106 
5-108 
5-109 
5-110 

sx-104 
sx-lo6 
SX-107 
sx-I 08 
sx-109 
sx-1 10 
sx-111 
sx-112 
sx-113 
sx-114 
sx-115 

T-Farm - 16 tanks 
TX-Farm - 18 tanks 
PI-Farm ~ 8 tanks 

u-101 
U-103 
u-104 
u-105 
u-106 
u-I 10 
u-112 
u-201 
u-202 
U-203 

c-204 
East Area 60 

u-204 



HNF-EP-0182, Rev. 165 

TABLE B-3. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS 
December 3 1,2001 

Tank Tank 
Interim 

Tank Stabil. Stabil. 

if$ 
*(ii 
...,. lntarim !5& . .. Interim 2x.: 

:*:* 
Stabil. Stabil. iz Tank Tank Stabil. Stabil. .$:! ....... Tank 

Administrativaly interim stabilized lntarim Stabilized Tanks 129 
= Saltwell jat pumped to ramove drainable interstitial liquid Not Yet Interim Stabilized 20 

SN = Supernatant pumped INon-Jet pumped) - 
NIA = Not yet intarim stabilized Total Single-Shall Tanks 149 
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TABLE B 3 SINGLE SHELL TANKS INTERIM STABILIZATION STATUS 

Footnotes (in chronological order) 

(1) These dates md~cate when the tanks were actually intenm stabilized In some cases the official mtenm 
stabilmon documents were issued at a later date 

Although tanks BX 103 T 102 and T 112 met the intenm stabilizahon adrmrustrahve procedure at the 
tlme they were stabillzed, they no longer meet the recently updated admuustrahve procedure The tanks 
were re-evaluated m 1996 and letter %54456 J H Wicks to J K McClusky DOE RL dated 
September 30 19% was issued wluch recommended that no furlher pumpmg be performed on these tanks 
based on an econonuc evaluahon 

Document RPP 5556 Rev 0 "Updated Drainable Intershtial Liquid Volume Esumates for 119 Smgle 
Shell Tanks Declared Stabillzed, J G Field, February 7 2000 states that five tanks no longer meet the 
stabilrzahon cntema (BX 103 T 102 and T 112 exceed the supematant cntena and BY 103 and C 102 
exceed the Dramable Jntershhal Liquid plL]cntena) 

An Lnhllsion mveshgahon was completed on tank B 202 m 1996 because of a detected mcrease m surface 
level As a result of &Is mvesugahon, it was determined that h s  tank no longer meets the recently updated 
a d m u u m v e  procedure for 200 senes tanks 

Earlier versions of HNF SD RE TI 178 SST Stabiluation Record indmted that on@ Jntenm 
Stabilmon data are nussmg on four tanks B 201 T 102 T 112 and T 201 HNF SD RE TI 178 
Rev 7 dated February 9 2001 added three addmonal tanks to those nussing stabdizatlon data A 104 
BX 101 and SX 115 

TankT 104 was Intenm Stabihzed on November 19 1999 In tank vldeo taken October 7 1999 shows the 
surface is clearly sludge type waste wth no saltcake present There is no vlsible supernatant on the 
surface Waste surface appears level across tank with numerous cracks There IS a rrrrmmal collapsed area 
around the saltwell screen, wth no visible bottom 

Tank T 110 was Intenm Stabihzed on January 5 2000 after a major equipment fdure An m tank vldeo 
taken October 7 1999 @umpmg was disconhnued on August 12 1999) showed the surface of &Is tank as 
smooth brown hnted sludge wth vlsible cracks 

Tank S 103 was declared Intenm Stabilized Apnl 18 2000 The surface is a rough, black and brown 
colored waste wth  yellow patches of saltcake vlsible throughout The surface appears to be damp but not 
saturated and shows irregular crackmg typically seen with surfaces begnrung to dry out A pool of 
supernatant (10 feet in Bameter 5 feet deep 1 0 Kgallons) is vlsible from video observauons 

Tank SX 104 was declared Intenm Stabilized Apnl26 2000 after a major equpment falure The surface 
is a rough yellowsh gray saltcake waste wth an vregular surface of vlsible cracks and shelves that were 
created as the surface dned out The waste surface appears to be dry and shows no standmg liqrud wUun 
the tank 

Tank SX 106 was declared Intenm Stabillzed May 5 2000 The surface is a smooth, wlute-colored 
saltcake waste The surface level slopes slightly from the tank sidewall down to a large depression m the 
center of the tank A second depression surrounds both saltwell screens and an abandoned Liqud 
Observauon Well (LOW) The waste surfaces appear dry and show no standmg hqud w h  the tank 

(2) 

(3) 

(4) 

( 5 )  

(6) 

(7) 

(8) 
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Tank U 103 was dedared Intern Stabihzed September 11 2000 The surface is a brown colored waste 
wth uregular patches of whte 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 first of two depressions m 
the center of the tank. The waste surface appears dry and shows signs of drylng and crackmg due to 
saltwell pumpmg LOW mdmgs mdmte an average adjusted ILL of 60 2 mches There is a small pool of 
supernatant estmated to be 500 gallons 

Tank S 106 was declared Intern Stabilized on February 1 ZOO1 The surface is a rough, brown and 
yellow-colored saltcake waste wth an irregular surface of mounds and saltcake crystals that were created 
as the surface was dned out The waste surface appears to be dry and shows no standmg liquid wlthm the 
tank. There is no ewdence of supernatant from video observations The waste surface slopes gradually 
from the tank sidewall to the depression m the center of the tank The depression surrounds both of the 
saltwell screens but does not extend around the temperature probe and ENRAF dwces 

Tank U 105 was declared Intern Stabihzed on March 29 2001 after a major equpment f a h e  The 
surface IS a brown colored waste wth uregular patches of wlute salt crystal Approxunately 15% of the 
surface is awered by the salt formatlons The surface level slopes to the first of two depressions m the 
center of the tank the fu3t depression is cone shaped and estimated to be 22 feet m d e t e r  The second 
depression, made the first, is cylindrically shaped and has a diameter of approxlmately 10 feet Both 
depressions are centered on the saltwell screen The waste surface appears dry and shows signs of crackmg 
due to saltwell pumpmg There is no visible hqud in the tank 

Tank U 106 was declared Intenm Stabilized on March 9 ZOO1 The surface is a dark browdyellow 
colored waste that is covered wlth many stalagmite type crystals growng on the surface The crystals 
cover approxlmately 75% of the waste surface The waste surface is uregular appears dry and shows only 
muumal signs of crackmg due to saltwell pumping The supernatant pool is eshmated to be 13 3 feet m 
&meter based on the vlsible porhon of the saltwell screen The pool is centered on the saltwell screen 

Tank S 109 was declared Intern Stabilized on June 11 2001 The surface is pnmanly a whte colored salt 
crystal wlth small patches of dark salt vlsible due to saltwelVsamphg acbvitres Appmxlmately 95% of 
the waste surface is covered by the salt fonnatlons The surface level slopes sllghtly from the tank sidewall 
down to a depression m the center of the tank The waste surface appears rough and dry and shows signs of 
crackmg and slumping due to saltwell pumping 
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TABLE B 4 SINGLE SHELL TANK INTERIM STABILIZATION MILESTONES 
December 31 2001 

New single shell tank mtenm stabihzatlon nulestones were negotlated in 1999 and are identrfied m the "Consent 
Decree The Consent Decree was approved on August 16 1999 

CONSENT DECREE 
Attachments A 1 and A 2 

The followng table is the schedule for pumpmg liquid waste from the r emmng  twenty m e  (29) sngle shell tanks 
Th~s schedule is enforceable pursuant to the terms of the Decree except for the ProJeCted Pumpmg Completlon 
Dates " whch are estunates only and not enforceable Also this schedule does not include tank C 106 

orgmc layer and pumpable liquids will be pumped from th~s tank together or separately 
and wll establish a deadline for uutiatlng pumping of this tank the parties w l l  mcorporate 
the uutlatlon deadlme mto this schedule as provided rn Secuon VI of the Decree Tlus 
actlon is complete O W  issued a letter to WDOE on December 22 2000 meetmg the 
requirements of thts milestone 

* Tanks w n w g  organic complexants 
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ComDletlon of Intenm SIabilizahon DOE will complete intenm stabillzahon of all 29 single shell tanks listed 
above by September 30 2004 

Percentace of PumDable Liauid Remainme to be Removed 

93% of Total Liqud 
38% of Orgamc Complexed Pumpable Liqluds 
5% of Orgamc Complexed Pumpable Liqluds 
18% of Total Liqud 9/30/2002 
2% of Total Liqud 9/30/2003 

The percentage of pumpable hqud remaimng to be removed is calculated by dividmg the volume of 
pumpable liqud remauung to be removed from tanks not yet intenm stabillzed by the sum of the total 
amount of liquid that has been pumped and the pumpable hquid that r e w n s  to be pumped from all tanks 

The Pumpable Liqrud Remauung was reduced to 88% by September 30 1999 Reference 
LMHC 9957926 R1 D I Ale% LHh4C to D C Bryson DOE-ORP dated October 26 1999 

The Complexed Pumpable Liquid Remauung was reduced to 38” by September 15 ZOO0 Reference 
CHG-OOO4752 R F Wood CHG to J J Short, DOE-ORP dated September 13 2000 

Reference CHG-0104859 R F Wood CHG to J S 0 C o ~ o r  DOE-ORP dated September 20 2001 
th~s reference states that tanks U 102 and U 109 appear to have met the mterun stabilizahon cntena, 
thereby reducing the Complexed Pumpable Liquid Remarlung to zero however it may take three or more 
months before the settlmg waste levels approach equilibnum so that the f d  liqud levels and volumes can 
be calculated 

9/30/1999 (1) 
9/30/2000 (2) 
9/30/2001 (3) 

(1) 

(2) 

(3) 
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TABLE B-5. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 6) 
December 31,2001 
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TABLE B 5 SINGLE SHELL TANKS LEAK VOLUME ESTIMATES 

Footnotes 

(1) Current estunates [see Reference @)I are that 610 Kgallons of cooling water was added to rank A 105 from 
November 1970 to December 1978 to aid m evaporative cooling In accordance wth  
RegulaUons [washmgton Adrrrrmstrahve Code 173 303-070 (2)(a)(ii) as amended, Waslungton State 
Department of Ecology 1990 Olympia Waslungton] any of Uus cooling water that has been added and 
subsequently leaked from the tank must be classified as a waste and should be mcluded rn the total leak 
volume In August 1991 the leak volume eshmate for Uus tank was updated m accordance rvlth the WAC 
regulat~ons F’rev~ous esumates excluded the cooling water leaks from the total leak volume emmates 
because the waste content (concentratron) in the cooling water whch leaked should be much less than the 
on& hqud waste m the tank (the sludge is relahvely Insoluble) The total leak volume esumate m tlus 
report (10 to 277 Kgallons) is based on the following (see References) 

1 

2 

Reference @) conmns an eshmate of 5 to 15 Kgallons for the i ~ u a l  leak pnor to August 1968 

Reference @) contams an esumate of 5 to 30 Kgallons for the leak whle the tank was being 
sluiced from Augud 1968 to November 1970 

Reference @) contam an estunate of 610 Kgallons of cooling water added to the tank from 
November 1970 to December 1978 but it was estunated that the leakage was small dunng tlus 
penod Thts reference contam the statement Sufficient heat was generated m the tank to 
evaprate most, and perhaps nearly all of th~s water 
gallons leakage from November 1970 to December 1978 

Reference (c) contams an eshmate the 378 to 410 Kgallons evaporated out of the tank from 
November 1970 to December 1978 SubtracUng the nummum evapomon estunate from the 
cooling water added e s w t e  provides a range from 0 to 232 Kgallons of cooling water leakage 
from November 1970 to December 1978 

3 

This results m a low eshmate of zero 

4 

Low Estimate HiehEshmate 

Pnor to August 1968 5 000 15 000 
August 1968 to November 1970 5 000 30 OOO 
November 1970 to December 1978 2 232.000 

Totals 10 000 277 OOO 

(2) These leak volume emmates include (with some euceptions) such Uungs as (a) coolinghaw water 
leaks @) mtrusions (m tnfiltration) and subsequent leaks (c) leaks lnside the tank farm but not through 
the tank lmer (surface leaks pipelme leaks leaks at the joint for the overtlow 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 identlfed or confirmed For example Reference (d) 
shows that tank U 104 was suspected of leaking m 1956 The leak was confirmed m 1961 Tlus report 
lists the assumed leaker‘ date of 1961 Using standards tank U 104 would have been declared an 
assumed leaker m 1956 In 1984 the cntena designations of suspected leaker “quesUonable mtegnty 

repoaed as assumed leaker See Reference (0 for explanahon of when how long and how fast some of 
the tanks leaked It is lughly llkely that there have been undetected leaks from single shell tanks because of 
the nature of thew design and mstrumentahon 

The leak volume eshmate date for these tanks IS before the declared leaker date because the tank was III a 
suspected leaker or queshonable mtegnty status however a leak volume had been estunated pnor to the 
tank being reclassdied 

(3) 

confirmed leaker declared leaker and borderhne and dormant, were merged mto one category now 

(4) 
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The mcreasmg radmon levels m drywells and laterals associated wth these three tanks could be m&catmg 
conmung leak or movement of exsung radionuclides in the soil There is no conclusive way to confirm 
these observauons (Repeat spectral drywell scans are not par( of the current Tank Farm leak detechon 
program but can be tun on request a special needs anse A select subset of drywells is IOUMely momtored 
by the Vadose Zone Charaaenzauon Project to assess movement of gamma-enuttmg ra&onuchdes m the 
subsurface There are currently no funcuorung laterals and no plan to prepare them for use) 

Methods were used to estunate the leak volumes from these 19 tanks based on the WsumDUon that theu 
cumulauve leakage is apprommately the same as for 18 of the 24 tanks idenMied m footnote (9) For more 
demls see Reference (9) The total leak volume estimate for these tanks is 150 Kgallons (rounded to 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 UI many cases m 
developing these emmates It is likely that some of these tanks have not actually leaked 

Leak volume esumate is based solely on observed liquid level decreases m these tanks Th~s is considered 
to be the most accurate method for esumating leak volumes 

The cune content shown is as listed in the reference document and is E t  decayed to a consistent date 
therefore a cumulawe total is mppropnate 

Tank C 101 expenenced a hquid level decrease in the late 1%Os and was taken out of s e ~ c e  and pumped 
to a m m u m  heel in December 1969 In 1970 the tank was classified as a questionable mtegnty tank 
Liqud level data show decreases m level throughout the 1970s and the tank was saltwell pumped dunng 
the 1970s. endmg m Apnll979 The tank was reclasslfied as a confirmed leaker' m January 1980 See 
References (9) and (I) refer to Reference (s) for informauon on the potenUal for there to have been leaks 
from &r C farm tanks (speclfically C 102 C 103 and C 109) 

These dates mdicate when the tanks were declared to be intenm stabilized In some cases the official 
mtenm stabilmuon documents were issued at a later date Also in some cases the field work associated 
wth mtenm stabilizahon was completed at an earlier date 

Tank T 11 1 was declared an assumed re leaker on February 28 1994 due to a decreasmg trend m 
surface level measurement Thrs tank was pumped and mtenm stabihzatlon completed on February 22 
1995 

Tank BX 11 1 was declared an assumed re leaker in Apnl 1993 Preparations for pumpmg were delayed, 
followng an adnurustrahve hold placed on all tank farm operations UI August 1993 Pumping resumed and 
the tank was declared mtenm stabilized on March 15 1995 

The leak volume and cune release esumates on tanks SX 108 SX 109 SX 11 1 and SX 112 have been re 
evaluated usmg a Wstoncal Leak Model [see Reference (t)] In general the model estunates are much 
lugher than the values hsted m the table both for volume and cunes released The values hsted m the table 
do not reflect tlus rev~sed estimate because In particular it is worth emphasimg that Uus report was 
never meant to be a defimtive update for the leak baseline at the Hanford Site It was rather meant to be an 
attempt to mew the issue of leak inventones wth a new and dflerent methodology 
the first page of the referenced report) 

In July 1998 the Washugton State Department of Ecology (Ecology) duected the U S Department of 
Energy (DOE) to develop corrective acuon plans for eight single shell tank farms 
(BBX/BY/S/SXfVlWW) where groundwater contaminaUon Uely ongmted from tank farm opemuons 
A Tn Party Agreement nulestone (M-45 senes) was developed that established a formallzed approach for 
evaluaung lmpacts on groundwater quality of loss of tank wastes to the vadose zone underlying these tank 
farms Plannmg documents have been completed for the S SX B EX and BY tank farms and wll be 
completed for the T TX, and TY farms The phase 1 field iwestigauon is near complehon UI the S and sx 

( T h ~ s  quote is from 
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tank farms and has begun m the B BX and BY farms Field work is anucipated m FY-02 for the T TX, 
and TY tank farms The remauung four single shell tank farms are expected to be included m conpctlve 
amon plans m the near future 

All of the mformauon mcluded UI this appenmv is currently under renew and s@icant msions  are 
anucipated Recently major tank farm vadose Lone investigative efforts (such as the baselme spectral 
gamma ray Ioggng of all drywells m all single shell tank farms as well as dnlling and samplmg UI the 
SX tank farm) were completed This appenmv will be revlsed as a better understanding of past tank leak 
events is developed 

SST Vadose Zone Project dnllmg and tesmg acunties near tank BX 102 were completed m March 2001 
A borehole (299 E33-45) was dnlled through the postulated uranium plume resulmg from the 1951 tank 
BX 102 overfill event to confirm the presence of uranium, define its present depth, and survey other 
contammants of mterest such as Tc 99 Tlurty five split spoon samples were collected for laboratory 
analyses Tlus borehole was decomssioned after collechon and analysis of groundwater samples 

Borehole W33-46 adjacent to tank 24 1 B 110 was dnlled to a depth of approximately 190 feet in Jdy 
2001 Soil samples were collected for analysis as part of the tank farm vadose zone cha rac t eaon  
aCtlvlhes D m g  decomrmssiomg, th~s borehole was completed as a vadose zone momtonng Structure 
Work was accomplished m cooperation wth scientists from Idaho Nauonal Engmeenng and 
Environmental Laboratory and Paclfic Northwest National Laboratory This borehole is now the first fully 
lnstnunented vadose zone hydrographic momtonng structure to be completed m a W o r d  site tank farm 
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OK 
NIA 
None 
LOW 

TABLE B 6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS 
149 Tanks 

December 31 2001 

Noncompliance wth applicable documentabon 
Not Applicable (not momtored, or no molutonng schedule) 
Applicable equipment not mstalled 
LOW readme taken bv Neutron Probe 

All Single Shell Tanks were in compliance with applicable documentation for this month 

- _  

POP 
h4TmCnNRAF 
OSD 

(Exapuon ?Tank Ax' 101 taken by gamma senson) 
Plant opera ting Rocedurc TO-010-650 
Surface lcvcl measurement de\ ices 
Operatmg SpecificauonDocument OSD T 151-00013 00030 and 

I &IO31 
I Final Safely Analysis RcporWTechnical Safety Requiremenls F S M S R  

Notes 

All Dome Elevation Survey monitonng IS in compliance 
Drywell monitoring is no longer required 
Psychrornetrics monitonng IS on an as needed basis 
In tank photodvideos are taken on an as needed basis 
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TABLE B 7 TEMPERATURE MONITORING 
December 31 2001 

S S )  

Eleven slngle shell tanks (excludmg tank C 106) were identified as havmg lugh heat loads of whch eight tanks 
have other charactenmn that r e q m  temperature surveillance (IINF SD WM TSR-006 Tank Farm Technical 
Sofew Repruremenfs) 
Sforage Tmks Kummerer 1995 it was esumated that these eight tanks have heat sources >26 000 B t u h  wluch is 
the cntenon for determnung hgh heat load tanks 

Temperahms m these tanks &d not exceed the Techcal Safety Requirements (TSR) for tlus month The tanks are 
morutored by TMAcs 

In an analysis WHC SD WM SARR-O 10 Rev 1 Heat Removal Charucferrsltcs of Wmfe 

Tank No 
SX 103 sx 109 sx 112 
SX 107 sx 110 SX 114 
SX 108 sx 111 

The final thermal analysis report for tank C 106 was issued August 9 2000 (RPP-6463 Rev 0) and concluded that 
the best estlmate for C 106 was between 7 000 and 11 000 Btu/hr therefore this tank no longer meets the cntenon 
for a lugh heat load tank The AB amendment for tank C 106 Post Sluicing Hazards removtng anplysis and 
controls for  the "Waste Retneval Sluicing System" was approved per DOE O W  letter 0106807/01SHD-056, 
"Contract No. DEAC27 99RL14047 - Approval of Authonzation Basis (AB) Amendment for  Re-Analysis of 
the Tank Bump Accident," dated December 6 2001 

Acme venulmon 
There are 13 SX tanks on actwe ventllahon (SX 10 1 through SX 114 wth the exceptlon of SX 113) Eight of these 
SX tanks are on the lugh heat load tank hst - see above 

SINGLE SHELL TANKS WITH LOW HEAT LOADS (<26.000BtuA~) 

There are 138 low heat load tanks (including C 106) Temperatures in tanks connected to W A C S  are morutored by 
TMACS temperatures m those tanks not yet connected to W A C S  are manually taken senuannually in January and 
July These temperatures have been within lustoncal ranges for the applicable tank. 

No temperatures have been o b w e d  for several years in the 13 tanks listed below Most of these tanks have no 
thermocouple trees 

Tank No 

BX 104 C 204 T 105 TX 114 U 104 
BY 102 SX 115 TX 101 TX 116 
BY 109 T 102 TX 110 TX 117 
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APPENDIX C 

MISCELLANEOUS UNDERGROUND STORAGE TANKS 
AND SPECIAL SURVEILLANCE FACILITIES 

c 1  
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TABLED 1 GLOSSARY OF TERMS 

1 TANK STATUS CODES 

TANK USE (Double Shell Tanks Only) 

CWHT Concentrated Waste Holding Tank 
DRCVR Dilute Receiver Tank 
EVFD Evaporate Feed Tank 
SRCVR Slurry Receiver Tank 

2 DEFINITIONS 

WASTETANKS General 

Waste Tank Wetv Issue 
A potenhally unsafe conhllon m the handling of waste matenal III underground storage tanks that requues 
corrective amon to reduce or elinunate the unsafe condiuon There are currently no waste tank safety 
issues 

Chamtenmhon 
Charactenmuon is undentandmg the Hanford tank waste chemical physical and radiologcal properhes to 
the extent necessary to ensure safe storage and intenin operauon and ulumate &sposiuon of the waste 

WASTE TYPES 

Anne Waste (AW 
Kgh level first cycle solvent extraction waste from the PUREX plant (NCAW) 

Concentrated product from the evaporation of dilute complexed waste 

Concentrated Phosuhate Waste (CP) 
Waste o n p t m g  from the decontaminatron of the N Reactor in the 100 N Area. Concentrahon of Uus 
waste prcduces concentrated phosphate waste 

Charactenzed by a lugh content of organic carbon mcludmg orgaruc complexants 
ethylenedmunetehaacehc acid (EDTA) citnc acid, and h y d r o x y e t h y l - e t h y l e n ~ i ~ e ~ c e t l c  acid 
(HEDTA) were the IIWIJOK complexants used Main sources of DC waste III the DST system are saltwell 
hqud mventory (from SSTs) 

Dilute Non Comdexed Waste (DN) 
Low achvlty liquid waste onginahng from S and T Plants the 300 and 400 Areas PUREX fawlity . .  
(decladdmg supernatant and miscelheous wastes) 100 N Area (sulfate waste) B Plant, saltwells and PFP 
( s u p e m t w  

Dramable Interstit~al Liauid (DIL.1 
IntefsIIhal liqutd that is not held in place by capillary forces and will therefore nugrate or move by gravity 
(See also Sechon 3 below) 

Waste that exceeds the &urn alummate saturahon boundruy in the evaporator without exceeding receiver 
tank composition lmts For repomng purposes DSS IS considered a solid 

Double Shell Slunv (D ss1 
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Double Shell Slunv Feed (D SSF) 
Waste concentrated just before reachmg the sodium alununate satmuon boundary in the evaporator 
wthout e x d n g  receiver tank compositlon linuts Tlus form is not as concentrated as DSS 

SuDematant Lialud 
The llqwd above the solids or m large liquid pools covered by floatlng solids m waste storage tanks (See 
also Sectron 3 below) 

INTERIM STABILIZATION (Single Shell Tanks only) 

Intenm Stabillzed (IS) 
A tank whch contams less than 50 Kgallons of drainable interstltlal liquid and less than 5 Kgallons of 
supematant If the tank was jet pumped to achieve intenm stabilizitlon, then the jet pump flow or saltwell 
meen mflow must also have been at or below 0 05 gpm before mtern  stabilization Cntena are met 

Jet P u m ~  
The jet pump system mcludes I) ajet assembly wth  foot valve mounted to the base of two pipes that extend 
from the top of the well w m g  to near the bottom of the well w m g  inude the saltwell screen, 
2) a centrifugal pump to supply power fluid to the down hole jet assembly 3) flexlble or n g d  transfer 
j u m p e ~ ~  4) a flush lme and 5) a flowmeter The jumpers contam piping valves and pressure and l m t  
mtches 

The centrifugal pump and jet assembly are needed to pump the intershtml hqwd from the saltwell scnen 
mto the pump pit, nonunally a 40 foot elevahon nse The power fluid passes through a n o d e  m the jet 
assembly and acts to convert fluid pressure head to velocity head, thereby reducing the pressure m the jet 
assembly chamber The reductlon m pressure allows the interstlhal liqlud fo enter the jet assembly chamber 
and nux wth  the power fllud Velocity head is converted to pressure head above the nozzle h h g  power 
fllud, and mterstltlal liquid to the pump pit Pumpmg rates vary from 0 05 to about 4 gpm 

Saltwell Screen 
The saltwell system is a 10 mch dlameter saltwell casing consistmg of a smnless steel saltwell screen 
welded to a Schedule 40 carbon steel pipe The casing and screen are to be inserted mto the 12 mch tank 
nser located m the pump pit The stainless steel screen portion of the system wll extend through the tank 
waste to near the bottom of the tank The saltwell screen portion of the casing IS an approxlmately 10 foot 
length of 300 Senes 10 inch diameter stamless steel pipe with screen operungs (slots) of 0 05 mches 

Emereencv P u m ~  me Trader 
A 45 foot tractor tyue wader is wuipped to provide storage Space and semce facilitles for emergency 
pumpmg eqlupmeni thu consists oiiwo dedicated jet pkp;umpers and two jet pumps pipmgand &p 
tubes for each, two submersible pumps and attached piping, and a slud mounted Weight Factor Insbument 
Enclosure wth  an au compressor and electroruc recording mtruments The slud also contam a power 
control stahon for the pumps pump pit leak detection and instnunentabon A rack for over 100 feet of 
overground double-conta!.ned pipmg is also in the trader 

INTRUSION PREVENTION (ISOLATION (Single Shell Tanks only) 

Paltrallv Intenm Isolated (PI) 
The adrmnistsahve designatlon reflechng the completion of the physical effort required for Intenm Isolatlon 
except for isolatlon of nsers and piping that is required for jet pumping or for other methods of stabilizahon 

Intenm Isolated (In 
The admuumtlve designatlon reflectmg the completion of the physical effort requued to muunuze the 
a u u o n  of Iiqwds mto an mcuve storage tank, process vault sump catch tank, or diversion box In June 
1993 the term Intern Isolatlon was replaced by Intrusion Prevention 
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Intrusion Prevenhon is the admuustrahve designahon reflfftlng the completion of the physical effort 
requued to nun1m7.e the addihon of liquids into an inachve storage tank process vault, sump catch tank, or 
dwersion box Under no cmmstances are electncal or mstrumentation devices disconnected or drsabled 
dunng the mtrusion prevenhon process (wth the exception of the electncal pump) 

Controlled, Clean, and Stable reflects the completion of several objectives Controlled 
momtonng for reqlured mstnunentahon and implement controls required u1 the TWRS Authonzahon Basis 

remove surface soil contanunahon and downpost the Tank Farms to RB- 
rad~olog~cal control status remove abandoned eqrupment, and place reusuable equipment m comphant 
storage and Stable 

Controlled. Clean and Stable (CCS) 
prmde remote 

Clean 

remove pumpable liquids from the SSTs and IMUSTs and isolate the tanks 

TANKINTEGRITY 

The mtegnty classuicahon of a waste storage tank for which surveillance data mdrcate no loss of liqud 
attnbuted to a breach of integnty 

The mtegnty classlfcahon of a waste storage tank for which surveillance data mdrcate a loss of liqud 
attnbuted to a breach of integnty 

A condbon that exlsts after a tank has been declared as an assumed leaker and then the surveillance data 
mdwte a m  loss of liquid attnbuted to a breach of integnty 

Assumed Leaker 

Assumed Re Leaker 

TANK INVESTIGATION 

Tntluslon 
A term used to descnbe the mfiltrauon of liqrud into a waste tank 

SURVEILLANCE INSTRUMENTATION 

D m e l l s  
Kstoncally the drywells were monitored wth gross logging tools as of a secondary leak momtonng 
system In some cases neutron moisture sensors were used to monitor moisture in the soil as a funchon of 
well depth, wluch could be indrcahve of tank leakage The routine gross gamma loggmg data were stored 
electromcally from 1974 through 1994 The routme gross gamma loggmg program ended 1111994 A 
program was muted in 1995 to log each of the available drywells in each tank farm wth a spectral gamma 
loggmg system The spectral gamma logging system provides quanhtawe values for gamma-enumg 
radronuchdes The baselme spectral gamma logging database is available electromcally 

Repeat spectral drywell scans are not part of the established Tank Farm leak detechon program but they 
can be run on request if special needs anse A select subset of drywells is routinely moiutored by the 
Vadose Zone Charactenzation Project to assess movement of gammasmthng radionuclides m the 
subsurface. 

L m  
Laterals are honzontal drywells posiboned under single shell waste storage tanks to detect radronuchdes m 
the soil wluch could be mdicative of tank leakage These drywells can be mONtored by rabhon detecuon 
probes Laterals are 4 mch m d e  mameter steel pipes located 8 to 10 feet below the tanks concrete base 
There are three laterdls per tank Laterals are located only in A and SX farms There are currently no 
funcuomng laterals and no plan to prepare them for use 
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Automahc FIC 
An automahc waste surface level measurement dewce is manufactured by the Food Insfrument Company 
@IC) The instrument coNists of a conducuwty electrode (plummet) connected to a calibrated steel tape a 
steel tape reel housing and a controller that automabcally raises and lowers the plummet to obtam a waste 
surface level &g The controller can provide a digfa1 dlsplay of the data and unbl February 1999 the 
majonty of the FICs transnutted readings to the Computer Automated Computer Surveillance System 
(CASS) Smce CASS Iehrement all FIC gauges are read manually FICs are bemg replaced by ENRAF 
detecton (see below) 

ENRAF 854 ATG Level Detector 
FICs and some manual tapes are m the process of being replaced by the ENRAF ATG 854 level detector 
The ENRAF gauge fabncated by E W  Incorporated detemunes waste level by detechng vanauons m 
the weight of a ksplacer suspended m the tank waste The dqlacer is connected to a wre wound onto a 
precision measuring drum A change m the waste level causes a change m the weight of the dlsplacer 
whch wll be detected by the force transducer ElectroNcs within the gauge causes the %NO motor to 
adjust the posihon of the displacer and compute the tank level based on the new posihon of the &splaccr 
drum The gauge &splays the level in decimal inches The first few ENRAFs that received remote mxhg 
capability transnut Iiqwd level data via analog output to the TMACS The remnmg ENRAFs and future 
mstallahons wll transmit d~gtal level data to TMACS via anENRAF Computer Interface Umt (Cnr) The 
CITJ allows fully remote communication with the gauge nummlzing tank farm entry 

The annulus is the space between the mner and outer shells on 
and/or suppomg Concrete cany any leakage to the annulus space where conducuvity probes are mstalled 
The mulus wnductlvily probes and radiatlon detectors are the pnmary means of leak detecuon for all 
DSTs 

only D m  channels m the mulahng 

Liauid Observaoon Well CON!) 
In-tank liqwd observation wells are used for mOIUtOMg the ILL in slngle shell tanks The wells are 
usually constn~cted of fiberglass or TEFZEL relnforced epoxy polyester resm (TEFZEL is a hademark of 
E I duPont de Nemours & Company) ?here are a few LOWS constructed of steel LOWs are sued to 
extend to wthin 1 inch of tbe bottom of the waste tank, are sealed at theu bottom ends and have a nonunal 
outside dmneter of 3 5 mches Gamma and neutron probes are usedto monitor changes u1 the ILL and can 
m&cate mpusions or leakage by increases or decreasesip the ILL There are 65 LOWs (64 are m 
operahon) installed m SSTs that contam or are capable of conmnmg greater than 
50 Kgallons of dmnable mtenhtlal liqwd Two LOWs installed m DSTs SY 102 and AW 103 are used 
for special, rather than rouhne surveillance purposes only 

Thermocouole lTCl 
A thermacouDle is a thermoelectnc device used to measure ternmature More than one thermocounle 
element on adevtce (probe) is called a thermocouple tree In DkTs there may be one or more thekocouple 
trees m nsers in the pnmary tank In addition, in DSTs only there are TC elements installed ln the 
msulatmg concrete the lower primary tank knuckle the secondary tank concrete foundahon and m the 
outer structural concrete 

These momtor tempemure grahents wlhm the concrete walls bottom of the tank and the domes In SSTs, 
one or more thermocouples may be i d e d  arectly in a tank, although some SSTs do not have any trees 
mtalled A smgle TC element may be installed in a nser or lowered down an existmg nser or LOW There 
are also four thermocouple laterals beneath tank 105 A in wluch temperature readmgs are taken m 34 TC 
elements 
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In-tank PhotomDhs and Videos 
In-tank photographs and mdeos may be taken to a d  ln resolvlng ln tank measurement anomalies and 
d e t e m e  tank mtegnty Photogaphs and videos help determine sludge and liquid levels by vlsual 
exanunanon 

ACRONYMS 

Controlled, Clean and Stable (tank farms) 

cH2MH111 W o r d  Group 

Double Shell Tanks 

Double Conmed  Receiver Tank 

F a d  Safety AnalysisRepon effective October 18 1999 

Gallon 

Gallons Per Mmute 

Intenm Isolated 

Intrusion Prevenhon Completed 

Intenm Stabillzed 

Manual Tape Food Inarument CorporaI~on, ENRAF Corporatton (surface level measurement 
dmces) 

Operating Specllicattons Document 

P a m 1  Intenm Isolated 

PhltONum F m s h i g  Plant 

Safety Analysis Report 

Standard Hydrogen Monitonng System 

Salt Well Liquid 

Tank Momtor and Control System 

W o r d  Federal Facihty Consent and Compliance Order Waslungton State Department of 
Ecology U S Enwonmental Protection Agency and U S Department of Energy as amended 
(Tn Party Agreement) 

Techca l  Safety Requirement 

U m e w e d  Safety Question 

Addihoonal definihons (used m the SST Inventory columns) follow (IL DIL DLR, PLR, etc ) 
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3 5  
FOR TABLE B 1 (Sinele Shell Tanks onlr) 

COLUMN HEADING 

Total Waste 

Supernatant Liquid (1) 

Drainable Interstitial 
Liquid (DE) (1) 

Pumped This Month 

Total Pumped (1) 

Drainable Liquid 
Remaining (DLR) (1) 

Pumpable Ltquid 
Remaining PLR) (1) 

Sludge 

Saltcake 

Solids Volume Update 

Solids Update Source 
See Footnote 

Last In Tank Photo 

Last In Tank Video 

See Footnotes for These 
Changes 

COLUMN VOLUME CALCULATIONS ( U n d e r h e d ) / D E F O N S  

Solids volume olus Stwematant Liawd Solids include sludge and saltcake 
(See defiNtiOnS below) 

May be either measured or estimated Supernatant is either the emmated or 
measured liqud floating on the surface of the waste or under a floatmg 
solids crust In tank photographs or vldeos are useful m estunatlng the 
Iiqlud volumes liqud floatlng on solids and core sample data are useful m 
estimatlng large liquid pools under a floating crust 

This IS initiallv calculated Drainable intersuual liqud is calculated based 
on the saltcake and sludge volumes using calculated porosity values from 
past pumping or actual data for each tank Intersoual hqwd IS Iiqud that 
fills the mtersutlal spaces of the solids waste The sum of the mtersutral 
liqwd contamed in saltcake and sludge nunus an adjustment for capillary 
height is the irutial volume of drainable intersuual liquid 

Net total eallons of liawd o u m d  from the tank dunna the month If 
supernatant is present, pump production is first subtracted from the 
supernatant volume The remalnder is then subtracted from the dramable 
lnterstitlal liquid volume 

Cumulative net total nallons of liquid Dumoed from 1979 to date 

Summatant olus Dramable Interstitial Liauid The total Dramable Liqlud 
Remaimng is the sum of dmnable interstiu llguid and supernatant. 

Drainable Liauid Remairune nunus UIIDumDabk volum Not all dramable 
interstltial liquid is pumpable 

Solids formed dunne sodium hvdrovide additions to waste Sludge was 
usually in the form of suspended solids when the waste was onglnally 
received in the tank from the waste generator In tank photographs or vldeos 
may be used to estimate the volume 

Results from crvstallizatwn and Drecioitauon after concentrauon of lialud 
waste. usuallv in an evawrator If saltcake IS layered over sludge it is only 
possible to measure total solids volume In tank photographs or vldeos may 
be used to estimate the saltcake volume 

Indxates the latest uodate of anv change in the solids volume 

In&cates the source or basis of the latest solids volume uodate 

Date of last in tank ohotomohs taken 

Date of last in tank video taken 

Indmtes anv chanee made the orevious month A footnote explamtlonfor 
the change follows the Inventory and Status by Tank Appendtx (Table B 1) 
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(1) Volumes for supernatant DIL DLR, and PLR are not shown in these columns until 
intenm stabilization IS completed Total gallons pumped total waste sludge and saltcake 
volumes are shown and adjusted based on actual pumping volumes 
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APPENDIX E 

TANK CONFIGURATION AND FACILITIES CHARTS 
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