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WASTE TANK SUMMARY REPORT 

B M Hanlon 

ABSTRACT 

This report is the oficial inventory for radroactive waste stored in underground tanks in the 200 

Areas at the Hanford Site Dara that akpict the status of stored rarlroactive waste and tank vessel 

integrity are contained within the report This report proviaks &a on each of the exisbng I77 
large underground waste storage tanks and 60 smaller miscellaneous underground storage tanks 

aid special surveillance facilities andsupplemental information regarding tank surveillance 
anomalies and ongoing investigations This report is intended to meet the requirement of U S 
Department of Energy order 435 I (DOE-HQ August 28 2001 Radmacbve Waste 

Management U S Department of Energy- Washington D C )  requiring the reportmg of waste 

inventories andspace utilizabon for Hanford Tank Farm tanks 
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WASTE TANK SUMMARY REPORT 
For Month Ending November 30 2001 

N- Changes from the previous month are in bold print 

I WASTE TANK STATUS 

Mw Underground Storage Tanks and 1OTanksEastArea 

Msc Underground Storage Tanksand IS Tanks E& Area 

Ofthe 129 UtnLS classlfied 88 Intenm Statnlmd 65 are hsted as Assumed Mus (See Table B-5) 

TwuofthesetanksareAssumedLeakm(BY 105andBY 106) (SeeTableB 5)  

The TY tank farm was ofEcmIly declared Controlled, Clean and Stable (CCS) tn March 1996 % TX tank farm end EX tank 
farms were declared CCS m September 19% 

Tabks C 2 and C 3 the Inactwe Undmpound Storage Tanks (IMUST) now reflect only those !rinks managed by CHG 

11 WASTE TANK INVESTIGATIONS 

Ths 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 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 whch 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 
tankhatch tank is not an assumed leaker or c) the investigation is completed 

B 

This section includes all single shell tanks and related receiver tanks for which the surveillance 
data show that the surface level or E L  has met or exceeded the increase criteria, or are still being 
investigated 

Candidate Intrusion List As a result of a detailed review of the surface level behavior and 
physical phenomenon, the four tanks listed below are removed from the Candidate 
Intrusion List 
7G300-01-KMH-001, “Tank Intrusion Evaluation ”) 

Tanks with increases indicating nossible intrusion 

(Reference D T Heimberger to K. M Hodgson, November 28,2001, Memo 

Tank 241 B 202 
Tank241 BX 101 
Tank241 BX 103 
Tank241 BY 103 

III SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS 

A Single Shell Tanks Saltwell Jet Pumping (See Table B 1 footnotes for further 
information) 

Tank 241 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 241-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 

Tank 241 BY 105 -Pumping began July 11 2001 Dunng 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 November 2001 a total 
of 3 4 Kgallons was pumped from this tank, a total of 12 2 Kgallons has been pumped since 
the start of pumping in July 2001 

Tank 241 BY 106 - Pumping onginally started in August 1995 and was halted in October 1995 
due to an Unreviewed Safety Question (USQ) evaluation for flammable gas concerns Pumping 
was restatted 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 November 2001 a total of 12 1 Kgallons were pumped 

2 
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from this tank, a total of 82 1 Kgallons has been pumped since the start of pumping in July 
2001 

Tank 241 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 intempted in early June 2000 Pumping was shut down due to 
equipment falure 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 241 SX 101 Pwnping began November 22 2000 The pump failed on December 9 
2000 and pumping was shut down Pumping resumed in September 2001 followmg 
replacement of the saltwell pump and lower piping Pumping was shut down in November 
2001 due to high motor beanng 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 

Tank 241 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 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 

Tank 241 SX 105 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 GPM This tank is 
being evaluated to determine if it can be declared intenm stabilized A total of 152 6 Kgallons 
has been pumped since the start of pumping in August 2000 

Tank 241 U 102 Pumping began January 20 2000 Dunng 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 241 U 107 -Pumping began September 29 2001 Pumping was shut down dunng 
November 2001 and will remain down until the annual leak test IS completed satisfactonly 
on two transfer liner No pumping in November 2001 A total of 11 7 Kgallons has been 
pumped *om hs tank since the start of pumping in September 2001 (net decrease of zero 
gallons in September due to equipment/pnming flushes) 

Tank 241 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 *om this tank since the start of pumping in March 2000 This tank was placed in 
observation mode in September 2001 to evaluate whether intenm stabilization has been 
completed 

3 
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C Changes to this Reaort 

Tables C-2 and C 3, Inactive Miscellaneous Underground Storage Tanks @MUST) and 
Special Surveillance Facilities, only reflect those facilities managed by CHZMHILL 
Hanford Group 

Table A-1, Inventory and Status by Tank - Double-Shell Tanks, now reflects the maximum 
volume limits per HNF-SDWM SP 012, “Tank Farm Contractor and Utilrzntion Plan,” 
Rev 3, dated September 27,2001 See Table A-1 for further details 

4 
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APPENDIX A 

DOUBLE SHELL TANKS 

MONTHLY SUMMARY TABLES 
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TABLE A 2 SUMMARY OF WASTE TRANSACTIONS IN THE DOUBLE SHELL TANK (DST) SYSTEM 
NOmnb.r30 2001 

Alvdulllesn KJo--(Kgs*) 

T h e D S T s y a b m ~ m * . d d b o n f m m S S T p u m p ! n g  A2151 A-350 IWib BX244(DCRT) &rawvmtsrnNanmbw 
Them M a nst ctw&ls of +115 WO gdluw m tha DST ~ymtein for NovsmkK 
T h e t o t m l D D S T ~ ~ . o f N o m n & 3 0  2001 was21 1OBmiUmgallons 
Thsn mb -41 Kgs* of W t w d  L q d  (SWL) pumped to the Emt Arm DSTI (AP 102) n N0wmb.r WI& nlkct two bvuhn 
ofBX244(DCRT)toAP 102 nOtthavolunwpum~fmmSSTsBY 105sndBY 1 0 8 n " n h  B X 2 4 4 b d f o r n t n m  

storage of BY hnn atab~I~zsbonwM. The f i t  BX 244 to AP 102trpnsfer cmWnsdMte fmm tha BY hnn rmtwv punpd 
in July 2001 
T k s m - 8  IQda of SWL (1 Kgd SWL + 5 Kgdvabr) pumped tothe Wad Arn DSTs (SY 102) n Narwnbn 
The SWL nmb.n m pnlmnry md m -to d?anga 011~.  tha sy8tun wqmmum do a vrld.lm h. valunr npohd 
umtantha .obwl wvtevolunu p h n y  M ( W M  for dWon mdbmduknihmhn 
A lrmdu of-2 833 of&- mt fmm W AP 108 to tlnk AP 108 (ta bwuhr pwnp pmng) pior to a brndw of 

- 5 2 0 2 7 3 m h k k A P  1 o B t o k k A P  108 AhrthaAP 108toAP 108- tlnkAP 108nohnd-1  LOBSs0-h 
TnkAP102 T h u l n n k n k r u p * o n p . p . a i n A P  1 0 2 t o n a w - m d ~ c m u u t . b w w k r u d r w w l y p n w * d w w t .  - 
The PFP facMy mt -4 WO gdma of- to DCRT TX 244 for mtmm storage n Nowmbr Thm wut. WN be lccountd for when 
TX 2 U  nbmdsmdta tha DSTay.tnn TX 244 m y  contpvu -13 211 g a l h  of PFP mrls Mdwatu @us -8 WOgailom 
o f ~ & v m t s r f r m S W L ~ d t n n k a T 1 M m d T 1 1 0  
The mummvdun lmnhforroh oftha O S T s m n  ad]Wtd m Normnkr Thu mvoluma lwmb y. pmnddby 
HNF SO-WM SP-012 T n k  Fum Cmtmctci md Wllmbon Pbn Rw 3 daw Smptmhr 27 2001 

CCT 01 

M C  01 
NOV 01 

IAN M 

NOVEMBER 2001 DST WASTE RECEIPTS I 

WASTE RECEIPTS WASTE RECEIPTS (1) CHANGES (+/ ) W R  (1) CHANGE VOLUME 
74 114 -s 0 6e 20983 

0 647 0 0 0 0 
n 1y1 I n n n n 

113 388 2 0 115 a im 

PROJECTEDVERSUSACTUALWASTEVOLUMES 
ACTUMDST I PROJECTED DST I MlSC DST I PROJECTED I NET DST I TOTAL DST 

JUN 02 
JUL 02 
AUG 02 
SEP 02 

0 1 0  0 0 0 0 
0 478 0 0 0 0 
0 108 0 0 0 0 
0 109 0 0 0 0 

FEE02 1 0 I 528 I 0 I 0 I 0 I 0 
Y I D M  I n 4s4 n n n n 

APR02 I 0 I 316 I 0 I 0 I 0 I 0 
urvn? I n I U  n n n n 
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TOTAL AVAllABLE DST SPACE 
NON-AGING 27378 
AGING 4004 
,TOTAL = 31 382 

L ~ 

MONTHLY INVENTORY CHANGE 

I M T o R Y  ON il/SQi 21108 
*CHANGE = 115 

i m T o R r  ON imim 

Tank Space Usage 

UNUSED TANKSPACE CHANGE 
imimi TANKSPACE 1oxY 
11MIOl TANKSPACE im74 
CHANGE = -30 

OPERATIONAL SPACE 
K<Ol em 

AW 104 829 
AY 101 a22 

, .". "I 

TOTAL = 3808 

RESTRICTED SPACE I 1 

A Y  102 M . 

1 

r-q 
TOTAL 

NON-ALLOCATED SPACE 
1 1  

P 10s 
P lo7 i 

llERoENcY WACE 

W or HLW RETURN 

Inventory Calculation by Waste Type 

DILUTE SUPERNATANT (DN/DC) 
1.1 .". 

Y 1oi (oc) 

TOTAL SOLIDS 97 

AGING SUPERNATANT A 

TOTAL AW 1815 
TOTALS0 DS 1 57 

PHOLIPHATE SUPERNATANT (CP) 

\TOTAL SOLIDS ol 

GRAND TOTALS 
DILUTE SUPERNATANT (DN/DC) = 
si I IRRV mswnssn = ---. .. , . \---. I --. 
CONCENTRATED COMPLEXED (CC) = 4286 
CONCENTRATED PHOSPHATE (CP) = 1233 
AGING SUPERNATANT fAW\ = 1815 . ,  

ST SOLIDS (SUSC) = 4411 
TCITAI = mina 
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TABLE A 4  DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS 
November 30 2001 

FIc/EMAF/MT (a) 
OSD 
FSARfl'SR 
NOOC 
NIA 

All DoublaShell Tanks were in compliance ttus month 

Swfacc level measurement deMccs 
OSD-T 151-0007, OSD T 15140031 

Applicable eqmpmmt not installed 
Not Applicable (not momtored or no m o m m g  scheduled) 

F d  Safe Analys~sReport~Teciuucal SafeRtp m m t a  

Legend 
O/C I Noncompliamr wth appkable documeIItahOII 

(a) 

Notes 

Psychrometncs monitonng is on an as needed basis 
In tank photodvideos are taken on an as needed basis 
Drywell monitoring IS no longer required 

ENRAF is a hade& of the ENRAF Corporaton, Houston, Tern 
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November 30 2001 
TABLE B-1 INVENTORY AND STATUS BY TANK - SINGLE SHELL TANKS 

FOOtnotes 

Total waste IS calculated as the sum of Sludge and Saltcake pus Supematant The category Intenm Isolated @)" 
was changed to Intruson Revenhon (E') m Juoe 1993 
Stab-on mformahon is from WHC SD RE TI 178 "SST Stabilmon Record," latest msion, or from the SST 
Stabhimon Prow or the System Eng~neer 
All estunated lndlal volumes are per HNF 2978 Rev 2 Updated Pumpble Liqud Volume Estunatcs and Jct 
Pump Opmt~ons for Intcnm Stabilmt~on ofRe.wrung Smgle Shell Tanks * August ZOO0 

(a) A 101 INhd estunsted Pumpable Liqud volume 588 5 Kgal 

pumping begau on May 6 ZOO0 No pumpmg s u m  August ZOO0 It is expected pumpnag WIU 
mnme in December 2001 

Final volumes wll be detemund at complebon of Intenm Stabihzahon 

@) AX 101 hhal emmated Pumpable Liqud volume 444 0 Kgal 

Pumping began July 29 ZOO0 shut down m August ZOO0 and muma4 March 22 2001 Fmnpmg 
shut down A w l 3  2001 due to i%lure ofthe transfer he No pumping 6- A@ 2001 It is 
expected pumping will reaume in December ZOO1 

F d  volumes wlI be de.temuned at completion of Intenm Stabihzahon 

(c) BY 105 Imhd estunated F'umpable Lqud volume 109 9 Kgal 

Pumpmg began July 11 2001 Renwmng volumes are based on HNF 2978 Rev 2 Saltcake volume 
~ l j ~ ~ t e d  to mmEpond to cumnt waste removal 

Pumpmgwas shut down m August 2001 due to transfer h e  leak detectors notmectlngall oprabhty 
req~~mnmtsoftheTSR Compensatotyactwnswenestabhshedtoallownmmptmnofpumpmg 
Add~tnmally field mrk for PmJect W 3 14 "Tank Farm Upgrades;" took thc pnmsly trsnsfer route 
out of semce No pumping frum August to November 2001 when pumping raumcd. 

F d  volumes WIU be detemuned at completmn of Intern Stabihzahon 

(d) BY 106 Imhal estunated Pumpable Liqud volume 182 7 Kgal 

Pump- was ongnuilly started August 10 1995 and shut down October 17 1995 due to an 
Unrevrewd Safely Queshon (USQ) for flammable gas concern Total pumped by October 1995 was 
63 IKgal 

PumpmgwasresMedJuly 11 2001 PumpmgwasshutdownmAugust2001duetotransferllne 
leak daectors not meehngall opembility requuenmts ofthe TSR Compensato~~ act~ons wexe 
establlrbed to allow resumptMll of- AddIhOdly field work for RoJea W 3 14 'Tank Farm 
Upgdes  " hps taken the pnmaty transfer route out ofsemce No pumpmg INIOI July to 
November 2001 when pumping ruueKd 

Final volumes an11 be detemuned at complehon of In tm Stabhzahon 

Imhal estunsted Pumpable Liqud volume 145 8 Kgal 

pumping commenced March 18 1999 Many pumpmg problems OCNlTed over the follomg months, 
and the pump was replaced sweral hmes Pumpmg was mtmupted agam m June ZOO0 No pumpmg 
slllce June ZOO0 

Final volumes WIU be detemuned at compleuon of Intenm Stabi~izahon 

(e) S 102 
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hhal  estmwcd pumpable Liqwd volume 99 0 Kgal 

Runpmg began November 22 2000 No pumpmg smce December 2000 due to pump farlure 
pumplag w m e d  m September 2001 followng replacement ofthe saltwell pump and h e r  pipmg. 
No punpmg m October or November 2001 

Final volumes wdl be detemuned at cumplehon of Intenm Stabdimhon 

I ~ h a l  estmwcd Pumpable Liqwd volume 132 0 KgaI 

Pumpmg began October 26 2000 Pumpmg was shut down Apnl22 2001 due to lcak detector and 
subsequent slueldmg problems m the pump pit F'umpmg resumed September 14 2001 

F d  volumes WU be detemuned at completton of Interim Stabdizahon 

hhd cstunrted Pumpable Liqud volume 141 0 Kgal 

Saltwell pllnpngbegan August 8 2000 Pumpmgwas shutdown mlstc Apnl2001 when the 
dhvell scrc~l m flow rate was measuredat about 0 02 gpm Meammlfllud level 1s now being 
allowed to stabillzc to determure lfthe tank cank declared mtenm stab- An m tankwdeo wll 
betaken 

F d  volumes wdl be deternuned at compl&on of Intenm Stabihzatton 

Imtd estunaped Pumpable Liqwd volume 93 0 Kgal 

pumplnsbegan muus tank on ~anuaty 20 2000 

'flus tank was plaad m observahon mode m September 2001 for d u a h o n  to detanune lfit meets 
the l&llN S@M1L?&Oll Cnklla 

Find volumes wll be detemuned at complehon of Intenm Stabilimhon 

html edunated Pumpable Liqtud volume 115 0 Kgal 

Pumpmg began September 29 2001 

Final volumes w l l  be detemuned at completm of Intenm Stabalizahon 

htd estunated Pumpable Liqwd volume 119 4 Kgal 

pumplngbeganMarch112000 PumpmgwasshutdownonDecember3 2000 duetojetpump 
Mure Aaemptstorestartthepumpwereunsu~ful thepumpwasrepladaadrcstarted 
b h 3 0  2001 

"hs tank hasbeen placed m observatron mode for evduahon to dctedmm lf it meets the lntenm 
Stabillzatron cntuuL 

F d  volumes wll be deternuned at complehon of Intenm Stabhahon 

(9 sx 101 

(g) SX 103 

(h) SX 105 

(1) u 102 

6)  U 107 

(k) u 109 
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TABLE B-2. SINGLE-SHELL TANKS STABILIZATION STATUS SUMMARY 
November 30,2001 

Partial Interim Isolated (PI)$ Intrusion Prevention Completed (IP) 8 Interim Stabilized (IS) 

!%xeR!a 
A-I01 
A-I 02 

Ax-101 

BY-102 
BY-I03 
BY-I05 
BY-106 
BY-109 

C-103 
c-105 

WEST AREA 
s-101 
s-102 
S-103 
s-106 
S-107 
s-108 
s-lo9 
s-110 
s-I 1 1 
s-112 

sx-101 
sx-1 02 
SX-103 
sx-104 

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

HEscAEA 
s-104 
s-105 

SX-107 
sx-108 
sx-I 09 
sx-I 10 
sx-11 I 
sx-112 
sx-113 
SX-114 
sx-115 

1-102 
1-103 
T-105 
T-106 
T-I 08 
1-1 09 
T-I12 
T-201 
1-202 
1-203 
T-204 

TX-FARM - 18 tanks 
TY-FARM - 6 tanks 

u-101 
u-104 
u-112 
u-201 

sx-I05 
sx-106 

1-101 
T-104 
T-107 
T-110 
T - I l l  

u-102 
U-103 
u-105 
u-lo6 
U-I07 
u-108 
u-I 09 
u-110 

..... 
:x .~~ # Controlled, Clean, and Stable (CCS) 2 :~Y 

s: 

TY FARM - 6 tanks 
Easa A m  12 Wcat Area 24 

Total 36 

wE&?tRu 
5-103 
s-I 04 
5-105 
5-106 
5-108 
s-I 09 
5-110 

sx-104 
sx-106 
SX-I 07 
sx-108 
sx-log 
sx-110 
sx-111 
sx-112 
SX-113 
sx-I 14 
SX-115 

l-Fafm-16tmk. 
TX-Farm - 18 tanks 
TY-Farm - 6 tanks 

u-101 
u-103 
u-104 
u-105 
u-108 
u-110 
u-112 
u-201 
u-202 
U-203 
U-204 

Note: CCS activities have been deferred 
until funding is available for this work. 
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TABLE B-3. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS 
November 30,2001 

Interim Interim 
Tank Stabil. Stabil. Tank Tank 

LEGEND: 
AR = Administratively interim stabilized 
JET = 
SN = 
NIP. = 
ASMD 

Saltwell jet pumped to remove drsinabls interstitial liquid 
Supernatant pumped INon-Jet pumped) 
Not yet interim stabilized 

Interim Stabilized Tanks 
Not Yst Interim Stabilized 

129 
20 

- 
Total SinglbShsll Tanks 149 

LKR = Assumed Leakar 
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TABLE B 3 SINGLE SHELL TANKS INTERIM STABILIZATION STATUS 

Footnotes (in chronological order) 

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

Although taoks 241 BX 103 T 102 and T 112 met the mtenm stabh- admuustnulve procedure at the 
tune they were stabbed, they no longer meet the recenUy updated adrrrrmstratlve pmcedure The tanks 
wererezvaluatedm1996andktta%54456 J H  WickstoJKMcCludry DOERL dstcdSeptember 
1996 was issued wluchmmmended that no furlher pumpmgbc performed on these tanks, based onan 
economc evaluahon 

Document RPP 5556 Rev 0 “Updated Dramable Jntershhal Liqud Volumc EshnWes 6Dr 119 Slagle 
Shell Tanks Dcclpnd Stabilmd, J G Field, February 7 2000 states that five tanks no longer meet the 
stabhatton cntena (241 BX 103 T 102 and T 112 exceed the supmatant cntena, and BY 103 and C 
102 exceed the DrPlnaMe Intemhal Liqrud [DILIcntena) 

An lnhuolon mvestlgphon was completed on tank 241 B 202 UI 19% because of a deteacd lllcrease m 
surface level As a d t  of tlus mveshgahcd~, it was deterrmned that tlus tankno longermeetstbe recently 
updated adrmrusaahve procedure for 200 senes tanks 

Earher versions dHNF SD RE TI 178 “SST Stabdmhm Record, &ted that on@ lntenm 
Stabh&mndataaremsnngonfcurtanks 241B201 T102T112andT201 “FSDRETI178  
Rev 7 datcdFebruary9 2001 addedthreeaddIhonaltankstothwmsungstabIlIzahoadata 241 A104 
BX 101 and SX 115 

Tank 241 T 104 was Intcnm Stabillzed on November 19 1999 In-taak vldeo taken October 7 1999 
shows the aufacc is clearly sludge-type waste wth no saltcake present. No wsible supvnatant on the 
wha Waste auface appears level acmss tankwthnwemus cracks %re 1s a d  couapsed area 
around tbe saltwell screen, Vnth no vlsible bottom 

(2) 

(3) 

(4) 

(5) Tank241 T 11OwaslntenmStabil1z.edonJanuary5 2000 afteramaprequpmeatfadure Anmtank 
video taken October 7 1999 @umpmg was &sconhnued on August 12 1999) showed the auface of tlus 
tank as smooth, brown tmted sludge wth wsible cracks. 

Tank 241 S 103 was d e c l d  Intenm Stabillzed April18 2000 Thc surfpce IS a rough, black and bmwn 
c d o d  waste wth yellow patches of saltcake vlslble throughout The wha appears to bc damp but not 
SatuntCd and shows imgularcradungtypidly Seen wth surfaces beguuungto dty out A p l  of 
supernatant hqwd (10 feet m dmneter 5 feet deep 1 0 Kgallons) is vlslble fium vldeo observat~om 

Tank 241 SX 104 Was declared Interim Stabillzed A@ 26 2000 after a major qulplllent fadW The 
nuface is a mgh, yello\~lsh gray s a l d e  waste wth anmgular surface ofvlslble cracks and shelves that 
were created as the aufacc dned out The waste surface appears to bc dry and shows no dandmgliqud 
wlulmthetank 

(6) 

(7) 

(8) TPelr241 SX 106wasdeclaredlntenmStab~May5 2000 TherurfDairasmooth,whttscdored 
saltcake wastc The nurface kvel slopcs slightlyfmm the tank sldcwpll down to alargc dcpmssww mthe 
center ofthe tank 
Observauon Well (LOW) The waste surfaces appear dry and show no standmg hqiud wtlunthe tank 

dcprerscon surrwndsbotb saltwell screens and811abandOnedL1q~d 
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Tank 241 U 103 was declared Jntenm Stabillzed September 11 2000 Tbc surface IS a brown colored 
waste wth uregulnrpatcba? ofwhrte salt crystal Approxtmately 3 P ?  ofthe waste sutfocc IS covered by 
the SattformpMHls Tbc mtrfacc kvel alopcs sIighUy from the tank sldeviall down to the first oftwo 
depnssronsmtheccntcrofthetank ThewastesurbceappearsdryandEBowsslgnsofdrylngand 
Cradungduc to salW pumprng LOW madmgs md~catean average adjusted ILL. of 60 2 mhes lime 
IS a small pwl of supernataot estunated to be 90 gallons 

Tank 241 S 106 was declared Jntenm Stabdlzed on Feb~ua~y 1 2001 The surface is a mgh, brown and 
yellow-cdored saltcake waste anth an mgular surface of mwnds and saltcake crystals that were created 
as the surface was dnedout Thc waste surface appears tobe dry and shows no ~ l ~ q u ~ d w t b m t h e  
tank There IS no Mdencc ofsupernatantfromvldeo observat~om Tbe rurfaa dopes gradually 
fromthetanksdewalltothedepnsslonmthecenterofthetanlr Thedep~onsllmRmdsbOthoftbe. 
sallwell scntns, but does not extend around the temperature probe andENRAF dew- 

TsnL241U105wpsdecbndIntcnmStabillzedonMarch29 2001 afttram&prqupmeatfahe The 
surface lsakowa CdorrdwnSU wth umguhrpatches ofwlute salt crystal Approumrtsly 15% ofthe 

center ofthe tank the Wdepressron IS M M ~  shaped and eamatcd tobc 22 feet ID rbmetex The m n d  
deprerslon, lnslde the fim, is cyllndncauy shaped andhasa dmwterofappmxmatdy 10 feet Both 
depnsslwsarc centered on the saltwell screen The waste surface appears dry and sbows slgns ofcmkmg 
due to saltwell pumpmg lime IS no -&le hquul UI the tank 

Tank241 U 106 was declared Intenm Stabillzed onMarch 9 2001 The surface IS a darkbrown/yellow 
colored waste thet is covcIcd wth many stalagmte type crystals gwwng on the surbm Tke crystals 
awer appmxunately 75% ofthe waste surface The waste surbce IS mgular appears dry and shows only 

dmmterbasod on the msMe porton of tbe saltwell screen The pwl is centered oathe saltwell screen 

Tank 241 S 109 wps decked h t m m  Stabillzed on June 11 2001 The surfaa 18 pnmanly a wlute 
c o l d  
Appmxun8tely 95% ofthe waste mhce is awered by the salt formattons. The surface level slopes 
slightly from the tank sidewall down to adepresslon m the center ofthe tank. The waste rurfaa appears 

s u r f a c c I S a w d b y t 8 c 8 P p ~ ~  Thesurfaakvclslopestothefirrtofhvo~mmthe 

m u u d  slgnsofcrsdungdueto saltweupumplng The supemntantpod lSeEtunntCdtobc 13 3 f&m 

crystal wth smsll patches of dark salt vlslbk due to saltwelvsamplrng achvltles 

mgh and dry and shows slgns OfcraCLungand slumpngdueto saltwell pulnplng 
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TABLE B-4 SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES 
November 30 2001 

New singlbgbeU tank mtenm statulzanon nulestones were negoaated m 1999 and are idenbiied m the “Consent 
Decree TbecmSentDecreewasapprovedonAugust16 1999 

CONSENT DECREE 
Attachments A 1 and A 2 

The followng table 16 the schedule for pumpmg hqwd waste from the remmung twenty m e  (29) smgle shell tanLs 
Tlus schedule is enforceable plnuant to the terms of the Decree except for the Rojeaed b p m g  Cornpleaon 
Dates whch are estrmates only and not enforceable Also tlus schedule does not mclude tank C 106 

Tanks contanung orgdtuc complexants 
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Comnleuo n oflntacm stab hnioon. DOE wll complete mtenm stabilmoon of all 29 smgle-shell tanks listed 
above by September 30 2004 

Percentage ofpumogb le Liaaud Remauunj! to be Removed 

93% &Total L i w d  9/30/1999 (1) 
38% of Orgamc complexed Pumpble Liquds 
5% oforgstuc Complexed Pumpable Liquids 

9/30/2000 (2) 
9non001(3) 

18% &Total Liqud 9/30/2002 
2% &Total Liqurd 9/30/2003 

Thc "percentage OfpuOpnMe lqaud remauung to be removed" IS calculated by drndmg the volume of 
puapeMc~q~nmsuungtobcrcmovtdfromtsnlrsnotyetlatenmstabillzcdbytbesumoftbetotal 
amount oflrqudthathasbecn pumped and the pumpable lrqud that ~emilll~9 to be pumped from all taoka 

The Pumpable Lqnd Remauung was r e d d  to 8% by September 30 1999 Reference 
LMHC 9957926 R1 D I Allen, LHMC to D C B~yson, DOE-ORP dated October 26 1999 

Tbe CMnplexed Pumpble Liqud R e m  was reduced to 38% by September 15 2000 Reference 
CHG4004752 R F Wood, CHG to J J Short, DOE-ORP dated scptcmbcr 13 2000 

Reference CHG-0104859 R F WOOQ CHG to J S 0 Connor DOE-ORP dated September 20 2001 
thus rcferencc statesthsttaokaU 102 andU 109 appearto have met the lntcnm stabibkm cntena, 
tbereby redwng tbe Compkxed Pumpable Liqud Remauung to 240 however 
months before tbe setthng waste levels approach eqwlrbnum so that the final liqmd levels and volumes can 
becalculated 

(1) 

(2) 

(3) 

may take three or more 
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TABLE B-5. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 6) 
November 30,2001 
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TABLE B 5 SINGLE SHELL TANKS LEAK VOLUME ESTIMATES 

Footnotes 

(1) clcmni atunrtee [see Rekeacc e)] arc that 610 KgaUons ofcwllngwatcrwasPto tank 241 A 105 
from November 1970to Deambcr 1978 to a d  mevaporatwe coolmg. In acmdmce wthDangenng 

[Wwhmgton Admmsmhve Code 173 303470 (2XaXu) as amaded, Wasbmgmn 
StateDcpartmotdEodogy 1990 a ~ l a , w p d u n g t o n l  anyoftlurcoolmgwaterthnthPPbeenaddal 
and sclbsequcntly leaked from the tank must be c W e d  as awaste and should be lncludedmthe total leak 
volume In August 1991 the leakvolume estmatc for tlus tank was updated m BCCOrdaOCC wfhthe WAC 
qulamns prevlacs tshnratcE urcludedthe coolingwater leaks fromthe total leakvolume eshmates 
bcausc the waste conteot (mwnmtm) mthe cooling water wluch leaked shouldbe mucb leas then the 
on@ h q d  waste m the tank (the sludge is relahvcly isolublc) The total leak volume eminate m tlus 
rcpolt (10 to 277 K p l l m )  s based 011 thc folloulng (see References) 

1 

2 

Reference @) contrtlas mestmete of5 to 15 Kgallonsforthe mud leak port0 August 1968 

Werence @) contsles ~ncaunpte of5 to 30 Kgalkms forthe leak wlulethe tank was bang 
s l d  from A u e  1968 to November 1970 

Referma @) contplns an eshmate of610 Kgallons ofcwlmg watex xlded to the tank from 
November 1970 to December 1978 but it was estmakd that the leakage was small dunngtllls 

nnpwate most, and perhaps* all, oftlurwater llusmults m a  low emmate of zero 
@UOM leakage from November 1970 to Dexmber 1978 

Reference (c) conam? an estmate thc 378 to 410 Kpllons cvapomted out ofthe taukfrom 
Novcmber1WOtoDecember1978 S&nchngthemnumumcvnporptloaestmatefrmnthe 
c d m g  water added estmete prow& a range from 0 to 232 Kgallonr of d i n g  water leakage 
from November 1970 to December 1978 

3 

@ l l n s ~ m n t a l n s t h e ~ " ~ h e a t ~ ~ m t h e h n k t o  

4 

LoWEstunate IilnhEstunatc 

Pnor to August 1968 
August 1968 to November 1970 
November 1970 to Deccmbcr 1978 

Totpb 

5000 
5000 
2 

10 000 

15 000 
30 000 

232.000 
zn 000 
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The maeasmg M b o n  levels m drywells and laterals associated wth these three tanks cwld be mdcatmg 
contmumg leak 
these observamns (Repeat speceal drywell scans are not patt of the current Tank Farm leak -on 
program but can be run on request a special needs anse A select subset of drywells is mhneky momtored 
by the Vadose Zone Charactenzabon Project to assess movement ofgammasmltmg donuchdes m the 
subwvface There are currently no hchonmg laterals and no plan to prepare them for use) 

Methods were used to estunate the leak volumes from these 19 tanks based on the aSSUmDtlOn that theK 
cumulatwe leakage is approxunately the same as for 18 ofthe 24 tanks idenhfied m footnote (9) For more 
detruls see Reference (g) The total leak volume esbmate for these tanks 1s 150 KgaUons (munded to the 
nearest Kgallon) for an average of approxunately 8 K@om for each of 19 tanks 

The total has been mundedto the nearest 50 Kgallons Upper bound values were usedmmany cases m 
devebpmg these -mates It is ltEely that some of these tanks have not actually leaked 

Leak volunte estmate is based solely on observed liqwd level deneases m these tanks Thm is considered 
to be the most aaMte method for edunatlngleakvolwnes 

movement of e m m g  donuchdes m the so11 There is no conclusive way to confirm 

The cune content shown is as listed m the reference document and is & decayed to a consistent date 
therefore a cumWve total is mappmpnate 

Tank 24142 101 experienced a liqlud level decrease m the late 1960s and was taken out of semce and 
pumped to a rrrrmmum heel m December 1%9 In 1970 the tank was classdied as a quemonable 
mtegnly tank Liqlud level data show decreases m level Ulroughout the 1970s and the tank was saltwell 
pumped dunng the 197% ending m Apnl1979 The tank was reclassdied as a confinned leak& m 
January 1980 See References (9) and (r) refer to Reference (s) for mforn&on on the potential for there 
to have been leaks from 

These dates ~ ~ I ~ c a t e  when the tanks were declared to be mtenm stabihzed In some cases the offiaal 
mtcnm stablllultlon documents were issued at a later date Also m some cases the field work ~ssocmted 
wth lntenm stabihzahOII was completed at an earlier date 

Tank 241 T 111 was declared an assumed re leaker' on February 28 1994 due to a decmmg trend m 
surface level measurement Tlus tank was pumped and mtenm stabihzauon completed on February 22 
1995 

Tank 24 1 BX 11 1 was declared an assumed re leaker' m Apnl1993 Piqarahom for pumpmg were 
delayed, followmg an admuustratlve hold placed on all tank farm operat~ons m August 1993 F'umpmg 
resumed and the tank was declared mtenm stabillzed on March 15 1995 

Theleakvolumeandcunereleaseeshmatesontanks241 SX 108 SX 109 SX 111 d S X  112have 
been re-evaluated usmg a €hstoncal Leak Model [see Reference (t)] In general the model edunates are 
much lugher than the values hsted m the table both for volume and cunes r e 1 4  The values listed m 
the table do not reflect thw revised emmate because In pertlcular it is wotth emphasmg that tlus report 
was never meant tobe a defhbve update for the leakbaselm at the W o r d  Site It was ratbermeantto 
be an attempt to mew the issue of leak mventones wth a new and Merent methodology (Ths quote is 
from the first page ofthe referenced report) 

In July 1998 the Waslungton State Department of Ecology (Ecology) dmcted the U S Department of 
Energy (DOE) to develop c o m v e  amon plans for eight smgle shell tank farms 
(B/BX/BYIsIS~lEUlY) where groundwater contanunahon llkely ongmated from tank farm operations 
A Tn Party Agreement mlestone (M-45 senes) was developed that established a formallzed approach for 
evaluatmg unpaas on groundwater quality of loss of tank wastes to the vadose mne wdcrlylng these tank 
farms Plannmg documents have been completed for the S SX, B BX, &BY taokfarms andwUbe 
completed shortly for the T TX and TY fams The phase 1 field mvesb@on is near complmon m the 

C farm tanks (specdically C 102 C 103 and C 109) 
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S and SXtankfarms and has begun lotheB BX and BY farms Field work is ant~cipated mFY-02 for the 
T lX, and TYtankfarms The remauung four s u e  shell tank farms are expected to be included m 
c o m v e  d o n  p h  m the near funue 

All of the mformanon mcluded m tlus appenhx is currently under m e w  and sgdicant msiolls are 
anhapated Recently mapr tank farm vadose zone mvesQatwe efForts (such as the basehe specbal 
gamma ray lomng of all drywells m all angle shell tank farms as well as dnllmg and samplmg mthe 
SX tank hm) were completed Tlus appendx wll be m s e d  as a better undemtadmg of past tank leak 
events is developed 

SST Vadose Zone Project dnllmg and t e a g  actmtm near tank 241 BX 102 were comple.ted m March 
2001 A borehole (299 E33-45) was dnlled through the postulated w u m  plume rwultmg from the 1951 
tank 241 BX 102 overiill event to confirm the presence of w u m ,  define its present depth, and survey 
other contamman& of mterest such as Tc 99 Thuty five spht-spoon samples were collected for laboratory 
d y s e s  Tlus borehole was decomrmssioned after collection and analysis of groundwater samples. 

Borehole W33-46 admnt to tank 241 B 110 was dnlled to a depth of apptoxrmately 190 feet in July 
2001 Soil samples were collected for analysls as part of the tank farm vadose mne c-on 
act~whes Dunng deconutuss~onug, th~s borehole was completed as a vadose zone momtonng mcture 
Work was acwmplshed m cooperaton wth Sclemsts from Idaho Nahonal Engrneenns and 
Envlrtmmental Laboratory and Pacf~c Norlhwest Naaonal Laboratory Tlus borehole is now the first fully 
instrumented vadose zone hydmgrapbc momtormg structure to be completed m a Hanford site tank farm 



HNFEP-0182 Rev 164 

References 

Murthy K S et al June 1983 Assessment of Single Shell TankResidual Liquidlssues at Hanford Site 
Washington PNL-4688 M c  Northwest Laboratory RIchlanQ Waslungton 

WHC 1991% Tank 241 A 10s LeakAssessrnent WHC M R  0264 Westqhouse Hanford Company 
Rchland, Wasiungtor 

WHC 1991b Tank 241 A 105 Evaporation Estimate 1970 Zhrough 1978 WHC Ep-0410 Westurghouse 
Hanford Company RlcchlanQ washlngton 

Smth, D A January 1986 Single Shell Tank Isolation &&ty Analysis Report SD WM SAR-006 Rev I 
Westlnghouse Hanford Company RIchland, Waslungton 

MccpNs D C and T S Vad, September 1984 Waste Status Summary RHO RE SR 14 Rockwell 
Hanford opeIatlon.% RlchlaoQ washlngton 

C a b ,  R I March 1980 Assessment ofthe Surveillance Program of the High Level Waste Storage Tanks 
at Hunford Hanford Engmeenng Development Laboratory RIchland Waslungton 

Eaumhardt, R I May 15 1989 Letter to R E Gerton, U S Department &Energy Rlchlawl OperaUons 
office Single Shell Tank Leak Volumes 8901832B R1 Westlnghouse Hanford Company RIchland, 
washmgton 

WHC 1990a, Occurrence R e p t ,  Surface LevelMeasurement Decrease in Single Shell Tank 241 AX I02 
WHC UO-89-023 TF-05 Westrnghouse Hanford Company hchland Waslungton 

Groth, D R July 1 1987 Internal Memorandum to R J Baumhardc Dquidtevel Losses in Tanks 
241 C 201 202 and 204 65950-87 517 Westmghouse Hanford Company Rlchland, Waslungton 

Gmth, D R and G C Owens May 15 1987 Internal Memorandum to J H Roecker Tank 103 A 
Integnw Evaluahon Westmghouse Hanford Company Rlchland, Waslungton 

Dunford, G L July 8 1988 Internal Memorandum to R K Welly Engineeringlnveshgahon Interstihat 
LiquidLevelDecreasein Tank241 SXlO4 13331 88416 WestlnghouseHanfordCompany Rlchland, 
washlngton 

ERDA 1975 FinalEnvtronmental Statement Waste Management Operations HanfordReservation 
Richland Washington ERDA 1538 2 vols U S Energy Research and Development AdmmstraUon, 
Waslungton, D C 

WHC 199% Tank 241 SX 108 Leak Assessment WHC MR-0300 Westmghouse Hanford Company 
Rlchland Waslungton 

Rlchland Waslungton 

Rlcchland, washmggtan 

WHC 1992b Tank 241SX 109 Leak Assessment WHC MR-0301 Westmghouse Hanford Company 

WHC 1992c Tank 241 SX I I S  Leak Assessment WHC MR-0302 Westutghouse Hanford Company 

WHC 19924 Occumnce Report, Apparent Decrease m Liquid Level m Single Shell Underground Storage 
Tank 241 T 101 Leak Suspected Investigation Conhnuing RL WHC TANKFARM 1992-0073 
Westmghouse Hanford Company Rlchland, Waslungton 

WHC 1990b A History of the 2WArea TankFarms WHC MR-0132 Westmghow Hanford Company 
Rlchland, Washtngton 
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(I) WHC 1993% Assessment of Unsaturoted Zone Radionuclide Contamination Around Single Shell Tanks 
241 C 105 and 241 C 106 WHC SD-EN TI 185 REV OA Westmghouse Hanford Compmny R~chland, 
w-m 

(s) WHC 1994 Ocnurence Report, Apparent Liquid Level Decreose m Single Shell Underground Storage 
Tank 241 T 111 DeclaredonAssumedRe Leaker RL WHC TANKFARM 19944009 Westlnghouse 
Hanford Company R~cchland, Waslungton 

HNF 1998 Agnew S F and R A Corbmn, August 1998 Analysis of SYFarm Leak Histories Historical 
LeakModel (HLM) HNF 3233 Rev 0 Los Alamos National Laboratory Los Alamos New Menw 

(t) 
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TABLE B-6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS 
149 T& 

November 30 2001 

All Single Shell Tanks were in compliance for this month 

Notes 

All Dome Elevation Survey monitonng is in compliance 
Drywell monitonng is no longer required 
Psychrometncs monitonng is on an as needed basis 
In tank photodwdeos are taken on an as needed basis 
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TABLE B 7 TEMPERATURE MONITORING 
November 30 2001 

SINGLE-SHEU TANKS WlTH HIGH HEAT LOADS P26,OOO Btwlul 

Twelvs smngeahell tanks have been idenhfied as havmg lugh heat loads, of wluch tune tanks have other 
charactensha that reqw temperature auve~llonce @JNF SD WM TSR-006 Tank Farm Technical Safely 
Requirements) In an analysis WHC SD WM SARR-010 Rev 1 HeatRernoval Characterishcs of Wasfe Storage 
Tanks Kummcrrr 1995 it was cstlmatcd that these m e  tanks have heat sources >26 OOO Btwlu wluch is the 
cntenon for detemuning h~& heat load tanks 

Temperatuns mtheae tanks dd not exceed the Tech~cal Safety Reqruremens PSR) for tlus month The tanksare 
mNtofedbyTMAcs 

Tank No 
c lM(1) SX 108 sx 111 
SX 103 sx 109 sx 112 
SX 107 sx 110 SX 114 

(1) TheiinaltbermalanalyslsrrportfortankC lMwasissuedAugust9 2000(RPP4463 Rev 0)and 
concludedthatthebcsteptunateforC 106wasbetween7OOOandllOOOBtwlu therefore tlustankw 
longex meets the cntenon for a lugh heat load tank An AB Amendment is nquved to mse the 
tempemture control Imts and mNtonng fresuency for C 106 It is expected this AB Amendeut will 
be appnwed by O W  ID December 2001 

Amve ventdat~ on 
Thereare13SXtanks~1~veventllahon(SX 1OlthrOughSX 114 wththeexcephonofSX 113) Eightoftbese 
SX tanks are on the hgh heat load tank Lst - see above 

SINGLE SHEL L TANKS WITH LOW HEAT LOADS K?6.OOOBtwlu) 

The= are 137 low bcat load tanks Tmperahurs III tanks COMected to TMACS mONtOKd by TMACS 
tempemhues lothose tanks not yet amected to TMACS are manually taJtm senuannually III Jamwy and July 
These t e m p e m  have been wthm lustoncal ranges for the a p p h d e  tank 

No tempemtures have been obtaumi for several years III the 14 tanks hsted below Most of these tanks have no 
thewocwple tnts 

TankNo 
BX 104 c 104 T 102 TX 110 TX 117 
BY 102 C 204 T 105 TX 114 u 104 
BY 109 SX 115 TX 101 TX 116 
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TABLED 1 GLOSSARY OF TERMS 

1 TANK STATUS CODES 

TANK USE (Daub le Shell Tanks Only) 

CWHT Cowenhated Waste HoWng Tank 
DRCVR Dilute Receiver Tank 
EVFD Evaporate Feed Tank 
SRCVR Sluny Receiver Tank 

2 DEFINlTIONS 

WASTETANKS Gem 

Waste Tank safctv IsSue 
A wtenh&Uv unsafe condmon mthe handhmof waste matenal mundergmund stora~~tank~thatreauues 
c o k v e  &n to reduce or elirmnate the &e comimon ~here are Nmntly no Waae tmic safet; 
IGFUes 

charaaenzatlon 
Characlenmon IS undemindmg the W o r d  tank waste chenucal, pl~ywal and ddog~ca l  pmpertles to 
the extent neoessary to e- safe storage and mtenm operahon, and ulhmste dIspositMa of the waste 

WASTE TYPES 

Arne Waste ( A W  
Wgh level first cycle solvent exhactron waste from the PUREX plant (NCAW) 

Concentrated Comdexant (CC) 

Concentrated PbOsDhate weste (C P) 

Concentrated product from the evaporation of dtlute complexed waste 

Wastc onginaung from the d e c o n m h o n  of the N Reactor III the 100 N Area concentrahon of th~s 
waste produces concentrifted phosphate waste 

Charaaenzcd by a h~gh content oforgamc arbon tncldng orgamc CMnpkwOts 

(HEDTA) were the maw mplexants used h&wn sources of DC waste m the DST system are saltwell 
Iiqwd mvenkny (from SSTs) 

Dilute Condexed wate CDC) 

acid (EDTA) atnc acid, and hydroxyethyl&hyktkxhthylenedrarmneFnacetlc SUI 

(decladdmg-su&matant and kscell&ms wastes) 100 N Area (sulfate waste) B Plant, sallwell~ and PFP 
(supematant) 

Dramable IntemM Liaud (D IL) 
Interst~hal hqwd that is not held m place by capillary forces and wll therefore nugrate or move by grav~ly 
(See also k t m n  3 below) 

Double Shell Slw (D SS) 
Waste tbat ex& the sod~um alununate sahuahon boundary III the wmrator wthout exceednu receiver 
tank composmon llrmts For rep010118 purposes, DSS IS co&&red a &lid 
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Double Shell Slurrv Feed (DSm 
W a r t e c o n c e n t r a t e d ~ u s t b e f o r e g t h e ~ u m a l ~ ~ l ~ o n b o w d a r y m t h e e v a p o r a t o r  
wthout exccedlog receiver tank composltlon hrmts Tlus form is not as concenlrated as DSS - 
The Iqwd above the soluls or m large h q d  pools covered by floatmg solids m waste stomge tanks (See 
also Sechon 3 below) 

lNTEIUM STABILIZATION ~SmnleShe I1 Tanks only) 

Intenm StabIlEed (IS) 
A tank whch contams less than 50 KgaUm ofdrautable mte- hqudand less than 5 Kgallons of 
supcrnstant If the tank was@ pumped to acheve lILtenm stabduahon, then the@ pump flow or saltwell 
SCIBen mtlow must also have been at or below 0 05 gpm before mtenm stab1lIzahon cntena are met 

@I!!ml2 
TheJapump system lndudes 1) a@ assembly mthfootvalve mounted tothebase oftwoppes thet extend 
from the top ofthe well ca.uagto nextbe bottom ofthe well caslng laode the salhuell screen, 
2) a calnhgd pump to supply power flwd to the down bole  et assembly 3) flexlble or ngd  hansfer 
jurapers 4) a flush llae and 5) a flowmeter The jumpers contain pipmg, v a l w  and pnsnve and llrmt 
mtches 

The centnibgal pump andjet assembly are neededto pump the mtenhhal lqwdfiom the saltwcll screen 
mto the pump p~t, nonudly a 40-foot elevahon nse The power flwd passes through a n o d e  m the   et 
assembly and acts to convert flwd pressure head to velocity head, thereby redunng the pressure m the Jet 
assembly chamber The reduchon m pnsnve allows the mterstltlal liqwd to enter the@ assembly chamber 
and nux anth the p e r  f l d  Veloclty head is converted to preseun head above the nozzle Wtmg power 
f l d ,  and mtershtd l q d  to the pumppt Pumpmgratesvaryfrom 0 05 to about 4 gpn 

The sal- system IS a 10-mch dwwter Ylltwell casmgconslsmgof a StYnleM steel spltwcll screen 
welded to a Schedule 40 &n steel ppc Tbecaungand sacenare to be muted mto the 12 mchtank 
nscrlocatedmthepumppt. ThesiadesssteelscreenportJonofthesystemw1lextendthmughthe~ 
waste to near thebottom of the tank The saltwell screen w o n  ofthe caung IS an appmxmately 10 foot 
length of 300 Sen= 10 mch &ameter stamless steel ppe wth screen openmgs (slots) of0 05 d e s  

saltwell screen 

hrbcs for each, two submersible pumps and attached ppn& and a slud mounted Weight Facta Insbwnent 
Encl- wth anaucompnsfor andelearoluc r&yrdmgulstruments The dad also mntaInsapavtr 
control stahon for the pumps pump prt Leak demon, and lnstnunentahon A radr for over 100 fcet of 
overgmmd double-contiuned ppIllg IS also m the trader 

INTRUSION PREVENTION (ISOLATION) (Smnle Shell Tanks onlv) 

P a l t d V  Intenm roolated PI) 
The adaummhve designahon reflechng the complehon ofthe physical effort requued for Intenm Isolahon 
except for i d a o n  of rim and p i p g  that IS requued for jet pumpmg or for oher ma bod^ ofsIabIlizahon 

Intenm Isolated tII) 
Thepdrmrurtrpbvedesig~tronreflecllngthecomplettonofthephyucpleffortreq~to~mczethe 
*on oflqulds lnto an m v e  storage tank, piocess vault, sump, catch tank, or dwemonbox In June 
1993 the term “Intenm Isohhon” was replaced by Inhumon Preventloll” 
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Inhusloa PreVenhon 1s the admuu~hve &signahon reflecting the compl&on ofthe phpcal effofi 
requmd to numnuze the addahon ofliqluds lnto an macuve storage tank, pmcesc vault, sump catch tank, or 
&version box Under no 
dunng the lntruuon preventm pocess (wth the exwphon ofthe electrical pump) 

are electrical or mdnunentatmn devices dsmnnected or &&led 

Controlled. Clean. and stable CCQ 
contrdlcd Clean. and Stable refleas the comDletlon of several obiectrves "Controlled" m d e  nmok 
mtonng  for requmd mhumcntatmn and Ubplement conbols fepuucd m the TWRS A k h o n  Bams 
Clean" Icmove surface d contanmahon and do- the Tank Farms to RBANRMAIRA 

hlopcal  control status, Icmove abandoned eqlupnmt, and place reusuable cqupnmt m compliant 
storage and "Stable" Icmove pumpable liqluds from the SSTs and IMUSTs and isolate the tanks 

TANKINTEGRITY 

&a!@ 
The mtegnty ClaMltiCwon ofa waste storage tank for whrch surveillance data ladrcatc M loss of llqmd 
attnbuted to a breach of integnty 

The mtegnly clasuficatlon of a waste storage tank for whch surveillance data mdmte a loss of hqwd 
aunbutedtoabreachofintegnty 

A condrhon thatmstsafteratankhasbeen declared as an assumed leak&' and then the m e d a n c e  data 
ladrcak a= loss of Ilqcud attnbuted to a bmxh of integnty 

TI ATI N 

InhustMl 
A termused to describe the mtlltratmn of liqlud mto a waste tank. 

SURVEILLANCE INSTRUME NTATION 

Dnwells 
Ibtowally the dtyweus wen momtored wth gross loggmg tools as part ofa smmdary leak momtonng 
system In some cases ncytroa nuushue sensors wen usedto momtor m o m  mthe sodas afuoctton of 
well depth, whch could be ladrcahve of tank leakage The rouune gross gamma 10- data wen stored 
electmmdy from 1974 through 1994 The routme grass gamma 10- prograin ended m 1994 A 
prognun was mtlatcdm 1995 to log each ofthe avadable dqwells meech tank fhnwrtb a specbal gamma 
1- system The specbal gamma loggmg system plovldes quanlIfahve values for gamma-enuttmg 
mhonuchks The baselme spectral gamma loggmg database is avlulable electmnically 

RcpcstspecbaldrywtllscansarenotpartoftheestabllshedTankFann~dctectlonpro~butthcy 
can be run on request tfspcclal needs anse A select subset of drywells is routmely mollltMed by the 
Vadose ZW charaaarzaton prolca to assess movement of gamma-enuttmg radmnuchdcs m the 
subsurface 

Laterals 
Kate& are hauontal dqwells poslboned under mgle &ell waste storage tanks to dctea radmnuchdes m 
the sol1 w k h  muld be mdtcaove of tank leakage These drywells can be nunutored by mdmtlon demon 
probes Lptlrplsare 4 lnch wdc CLameter steel ppes lccated 8 to 1Ofeetbelow the tanks concrete base 
'Ibcre are three laterals p t a n k  Lnterals are located only m A and SXfanns. k a r e  currently no 
hncuonmg laterals and no plan to prepare them for use 

D-4 



"FEP4182 Rev 164 

surface Level$ 
Tbe kurf%x level meawme& mall waste storage W a r e  momtoredby manual orautonut~c 
conduct~wty probes and rec~rded and !xansm~tteior entered mto the ~urveillan~e AMIYSIS computer 
System (SACS) 

Anautomahc waste slclfacc Level reeesllMlent h c e  IS manufaaundby theFood Inshumnt Company 
(FIG) The lnstnurmt conasts of a d m w t y  electrode (plummet) connected to a caht&ed steel tape a 
steel tape reel houslngand a controuer that automahdly rases and lowers the plummet to c4ta111 a waste 
surf.a level mdmg The conhulh can pmvlde a d~ptal @lay of the data and February 1999 the 
n m ~ t y  of the FICs transrtted readmgs to the CASS Smce CASS retuemenf all FIC gauges are read 
manually FIG are being mplaccp by ENRAF detectom (see below) 

ENRAF 854 ATG Leve lDCtfft0 1 

FICs and some manual W2.s are m the wocess of beina mlaced by the ENRAF ATG 854 level detector 
The ENRAF gauge, San& by E a  IncorpomG && waste level by dctcdutg vanahom m 
the wght  ofa d~splacersucpeodedm the tank waste The dtsplacer is connected to a w m  wound onto a 
precmon manmngdnun A chaoge m the waste level causes a cbange mthe weight &the &spLCer 
w l u c h d b e  deteaed by the force transducer Electmlucswtlunthe gauge causes the m motor to 
adjust the p t 1 0 1 1  ofthe dqlacer and compute the tank level based on the new poutmnofthed~splacer 
dnuu Thegauge dmp4ys the level m deampl inches The first few ENRAFs that rece~ved remote mdmg 
mpb~llty tranmut Iqud level data w analog output to the TMACS The remmung E m s  andfutun 
lllstallotlons WIU transnut d~ptal level data to TMACS wa anENRAF computa Interface Umt (CIU) The 
CKJ allows fully remote c o m m m ~ o n  wth the gauge muumzmg tank h n  entry 

Annulus 
The d u s  sthe spacebetween the l~crand outer shells on- only Dram cheaacls mtbe mulabng 

The d w  conduct~~~ty probes and IadIahon detectors are the primary means of leak detect1011 for all 
DSTs 

and/or suppabng conclete carry any leakage to thtannulus space W h  conduchwtypmbes are lnstallcd 

Liawd obswatlon WeU nOW) 
In-ank Irqcud observat~on wells are used for morytonng the lnterstlhal liqwd Level (ILL) m slngkahell 

(TEFZELisatrodanarlrofE I duPontdeNemours&~mpany) TbenareafewLOWswrMmckdof 
steel LOWS are slzedto extend to wtlun 1 lnch ofthebottom of the waste tank, are sealedat thewbottom 
ends and have a d  cut~~dectameter o f 3  5 lnches Gamma and neutron probes am usedto mautor 
changes mthe ILL andcanmkate mtmions or le,alrage by maeases or docrcapes mthe ILL Tben are 
65 LOWS (64 are m operation) mslalled m SSTs that contam or are capable ofcontauung greater than 
50 Kgallons of drplanble lnterstltlal hqwd Two LOWS d l e d  m DSTs SY 102 and AW 103 are used 

taolrs. The wellf on usunlly CoarUuQed of fiberglass OI TEFZEL reinforced epoxypolyestcr rcsLn 

for spenal, rather than routine surveillance purposes only 

Thermocolto le ITC) 
Athmwxqkisatbamoclectnchceusedto measun temperature More thanone tbamooouple 
elemcat on a h c e  @robe) is called a themowupk tree In DSTs there may be one or more thamocouple 
hrcs m n m  mthcpnnwy tank Inaddwon, mDSTs only thae are TC elements mstpl*d mthe 
lIldamgooncntc the lowerpnmary tankknuckle the SecOnQIy tank concretc folmdatlon, and m the 
OUtSrSIlUdUdCOmete 

These mooltor tempera- grad~ents wthm the concrete walls bottom ofthe tank, and the domes In SSTs 
one or more themowum may be mstalled duectly in a tank, aubough some SSTs do not have any trees 
lnscslled A smgle TC element may be installed m a Mer or lowered down an exlstlng nser or LOW T k e  
are also four t h e n ~ ~ ~ p l e  laterals beneath tank 105 A m whtch tempenture reahgs are taken m 34 TC 
elements 
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COLUMN HEADING 

Total Waste 

Supernatant Liquid (1) 

In-tadrPbotowohsand Vdoos 
In-tadr photographs and vdem may be taken to a d  III resolvmg m-tadr mezwemcnt d i e s  and 
daarmnc tank lntegnty Photographs and wdeos help det- sludge and liqud levels by wsual 
exarmnabcM. 

COLUMN VOLUME CALCULATIONS (S 

WldS VOlUW DlUS SUOemam t Liaud Soh& loclude sludge and saltcake 
(see definluons below) 

Mavbee Ither meas ured or estmated Supernatant is e i k  the estunated or 
mcapund hqud floamg on the surfpce of the waste or under a floatmg 
solids crust, In tank photographs or wdem are useful III estlmatlngthe 
Iiqud ~olumes l i q d  floamg on solids and mre sample data are usdul m 
cstlmatmg large Iiqwd pools under a floamg nust 

Controlled, Clean and Stable (tank farms) 

Final Safety Analyw Report & m v e  October 18 1999 

Intenm Isolated 

Intnwon Preventmu Co~pleted 

Intenm Stabillzed 

Manual Tape Food Inshwnent Caporat~on, ENRAF Corporatm (surface level measurement 
deVlCeS) 

Ope- Spenficat~ons Document 

Parual Intenm Isolated 

Safety Analysls Report 

Standard Hydrogen M o ~ t o ~  System 

Tank Morutor and Control System 

Hanford Federal Faclhty Cwsent and Complrance Order Washtngton State Dqmment of 
Ecology U S Enwonmental protection Agency and U S Departmolt ofEnergy " as amended 
(Tn party Amem@ 

Techcal Safety R e q u r e m t  

U m e w e d  Safety Question 

3 INVENlVRY AND STATUS BY TANK - COLUMN VOLUME CALCULATIONS AND DEFINITIONS 
FOR TABLE B 1 (Smzle Shell Tanks only) 
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Pumped l h s  Month 

Total Pumped (1) 

Dramable Liquid 
Remaimng (DLR) (1) 

Pumpable Liquid 
Remaining (PLR) (1) 

Drainable Interstitial 

Net total gallons o f liaurd wnmed from the tank d unnecbemo nth. If 
supematant is presenc pump producuon is firn subtraaed from the 
supernatant volume The renuunder IS then subtracted from the dmnablc 
mtasltral Lqurd volume 

CumuIaIl vc nct t@I gallons of liaurd D I I I ~ L I C ~  fro m 1979 to dais 

m- al LI d Thc total -le Liqlud 
Remnmg IS the sum of dramable mtastlual Iiqtud and supanstanl 

Dnunable Liarud Rcmauune llUlluS WIDUIUDab levolume Not all dr;unable 
mte-rsuhal Lqind is pumpable 

7 

COLUMN VOLUME CALCULATIONS (U~~~~IIIK~)/DEFINITIONS 

Jlus is mtdlv  calculated Dramable mtershtlal hqind IS dcuhted based 
on th saltcake and dudge volumcs, uang calculated porosity values from 
past pumpmg or aaual data for each tank Intershhal hqud 16 Iqiudthat 
fills th mtetWhal spaces of th Solids waste The sum ofthe mteMlhal 
hqind contamed m saltcake and sludge nunus an adjustment for cajnllary 
ha& is the mud volume of dmnable mterstlhal hatud 

Saltcake 

Solids Volume Update 

Solids Update Source 
See Footnote 

Last In Tank Photo 

Last In Tank Video 

See Footnotes for These 
ChanPes 

ra;crv;d in the tank from-th waste generator ~n-taolr mgriplts Or vldeo~ 
maybe used to estimte tbevolume 

Mtsfromwstdlmhonand -on after conceqtfatw A d  
waste. usuallv in an ev- r Ifsaltc&ci~layeredwerdudge itsonly 
poesiblc to measurt total sol& volume In- photographs or vldeos may 
be used to estimate the saltcake volume 

Indicates the latest u d t e  of anv change m the solrds volume 

I& 

Dateoflastm-tankDhotQgsdphstaLen 

DatCoflaSt~-tankndcoblk~ 

anv chanee made thc ~ r o l o u ~  month A footnote explanation for 
the change follows the Inventory and Staius by Tank AppeMhx (Table B 1) 

1 Sludge 1 &lids formed dunne sodwn hvdroxldc addmom to wasg Sludge was 
d l y  in the form of suspended solids when th waste was ongmally 

(1) Volumes for supernatant DIL DLR, and PLR are not shown in these columns until 
interim 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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THE TANK FARM FACILITIES CHARTS (colored foldouts) 

ARE ONLY BEING INCLUDED IN THIS REPORT ON A QUARTERLY BASIS 

(1 e months ending March 3 1 June 30 September 30 and December 3 1) 

NOTE COPIES OF THE FACILITES CHARTS CAN BE OBTAINED 

FROM DENNIS BRUNSON LMSI MULTI MEDIA SERVICES 

376 2345 G3 51 

ALMOST ANY SIZE IS AVAILABLE WHICH CAN BE LAMINATED 

A PURCHASING CARD (P Card) IS REQUIRED 
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Do not remove from distnhution without permassion from addressee 

CHZM HILL 
6060 S W~Ilow Dnve ~. 
Greenwood Village CO 801 11 5142 

Dr Bob IOU President and General Manager 

ARES Cornoration 
636 Jadwn Ave Suite B 
h c h l d ,  WA 99352 

Winward Ennronmental 
3110 W Metalme 
Kennewck WA 99336 

R T Winward 

hchard Welty 
409 S 41" Ave 
W hchlanb WA 99353 

MACTEC ERS 
J F  Bertsch B2-62 

General Accountine Office 
C RAbraham A1 80 

Washington State Deoartment of Ecolo~y 
Library B5 18 

U S Ennmnmental Protection Agency 
D R. Shenvood B5-01 

U S Denartment of Energy 

D C Bryson 
v Lcallahan 
E J C l u z  
D H M y  
Wen Shou Liou 
J L Polehn 
M J Royack 

H6-60 
H6-60 
H6-60 
H6-60 
H6-60 
H6-60 
H6-60 
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D J Wfflrams H6-60 
Readmg Room Hz 53 

Pacific National Northwest Laboratones 

J L Huckaby 
B E O p l a  

K7 15 
K6 75 

CHZM Hill fCHG1. and Afiliated Comnanies 

D I Allen 
J C AllenFloyd 
ESAmrm 
K UBowen 
V C Boyles 
RJCash 
J L Cown 
w L Cowley 
C DeFighPnce 
J N Doeler 
R A Dodd 
A F Erhaa 
S D Estey 
A C Ethendge 
J G Field 
L A Folt 
K D Fowler 
G T Frater 
R L  Fnnk 
J C Fulton 
J R Freeman Pollard 
J S Garfield 
KkGaspe r  
B C W n g  
B M Hanlon (6) 
D C Hedengren 
C C Hendersen 
B A agley 
s w Hlldreth 
K M Hodgson 
T M Hohl 
B A Johnson 
T E Jones 
J Kalla 
M R Kembel 
R A Kukbnde 
P F &son 
N W Kuch 
J S Konyu 
G MKoreslu 
J G Knstofzsh 
I A Lechelt 
T H M a y  
J A McDonald Jr 
D L Parker 

R2 50 
H6-06 
H6-63 
R2 12 
R2 11 
R1-04 
T4-08 
R1-44 
R2 58 
T7-04 
H6 22 
R3 73 
R2 11 
"3-04 
R2 12 
R2 11 
R2 11 
s5-05 
T4-08 
R2 so 
R2 50 
L4-07 
L4-07 
T4-07 
R3 72 
R3 73 
B2-05 
R3 73 
T4-07 
R1 14 
R3 73 
S7-02 
HO 22 
R1-43 
s5-07 
R3 73 
T4-07 
R3 73 
s7-64 
R2 11 
R2 39 
R2 11 
R2 11 
R2 50 
R1-04 
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M kPayne 
R E  Pohto 
R S Popielarczyk 
R E  Raymond (2) 
B JRabe, 
W E R o s s  
N J SwttPmor 
J P Sederburg 
J N Strode 
T D Taylor 
R R Thompson 
D T Wadmuoff 
J A Vwgd 
L R Webb (IO) 
L D Wiberg (12) 

Cenaal Nes 
200 West StuA Office 
200 East Sluff Office 
Envlronmental 

Data Mgmt Center (2) 
UMed Dose Assessment 

Center (UDAC) 

H6-63 
s7 9s 
ss-07 
R2 50 
s7-03 
S7 83 
s5-00 
R1-04 
R3 73 
H6-64 
H6 22 
s7  20 
Rz 50 
R1 10 
R1 51 

B1-07 
T4-00 
S7-02 

H6-08 

A0 20 


