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WASTE TANK SUMMARY REPORT 

B M Hanlon 

ABSTRACT 

This report is the oflcial inventoiy for raciwctrve waste stored in underground tanks in 
the 200 Areas at the Hanford Site Da& that akpict the s&tus of stored raahctive 

waste and &mk vessel integrity are contained within the report This report prowdes 
data on each of the mstmg I77 hrge underground waste storage tanks and 63 smaller 

miscellaneous undergroundstorage tanks and special mrveillanct? facili ties and 
supplemental infmation regardmg tank surveillance anomalies and ongoing 
znvesizgaizons This report IS intended to meet the requirement of U S Department of 

Energy-kchland Operatrons w e e  order 435 I (DOE-RL July I999 M w c t i v e  

Waste Management U S. Department of Energv-Richland Operations w e e  h c h l d  

Wmhington) requiring the reporting of waste inventones andspace utilizution for 

Hanford Tank Farm tanks 
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1 gallon 

1bXl 

G TANK FARM CONFIGURATION STATUS AND FACILITY CHARTS G 1  

= 379htem 

= 091metnctom 

G 2  
G-3 
G-4 
G 5  
G d  

METRIC CONVERSION CHART 

llnch I = I 254cent1nwters 

I lfoot I = I3048centlmeters 

1 BtUm = 0 2931 waits 
(Intemonal Table) 
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Total 
5 ~ l e - s l l e U  01/01 

24 tanks 

Five dwMpsholl iuh (SY 101 WLI m o v e d  b m  the lwt m JMW 2001) M OUllQtty mcludcd on the Hydrogen Watch List and 
BIC thus pmhhd frcin roocinng wurs m accadaw wah Safely Mururoa for WUa Tanka at Hanfont Nuclear Re.wrvnt10n 
Scctlon3137ofthcN~~AvlhalrallatActfor~~seole~I991 Puhhclaw 101 510 NovcmbcrS 1990 

Two oftheac iuh M humed LsrLors (BY 105 BY 106) (See Table D-1) 

' So0 A p d i x  B for mMs lnformmon on Wuoh List T ~ k a  

hfoa forthe Wat& Lstt.I1Ls M 05cUlly ddod to or rcmoved fmm tho Wuoh List dua Ei@mn 1.nb were removed fmm the 
Orpuc Watch List m D&cmbor 1998 the krt two 1.nb (GI02 and 0103) woro moved fmm the Orgauc Watch Lst m August 
2000 InDowmLmr1999 a n L G 1 0 6 w u ~ ~ ~ t h e H i g h H a t ~ W ~ L i a t  InllaurryZ001 DGTanLSY 1 0 1 w  
removed fmm tho Hydrogen Watch List. Only the Hydrogen Watch Lid -4 wbrch ContOlDs 19 SSTs ond 5 DSTs 

'The TY tank fanu WLI 0501allydCc*rrd Conlrollcd, Clean, lad SUMO (CCS) m M.nh 1996 Tho TX tank farm ond BXtank farms 
werc dccl.rod CCS m Ssptcmba 1996 

II WASTE TANK INVESTIGATIONS 

This section includes all single- or double-shell tanks or catch tanks whch are sholvlng surface 
level or mntermtd liquid level (ILL) decreases or drywell radiation level increases in excess of 
established cntena 
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A Assumed Leakers or Assumed Re-leakers (See Appendix F for definition of 
bleaker '  ) 

Thu 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 whch a waste tank invest~gation is in progress 
for assumed leaks or re-leaks Tanks/catch tanks will remam on thn list untd either a) 
complmon of Intenm Stabilization, b) the updated occurrence report indicates that the tank/catch 
tank is not an assumed leaker or c) the inve&gaQon is completed 

B Tanks wth  increases indicating - DOSS ible intrusion 

Ths  -on includes all singleshell tanks and related receiver tanks for whch the surveillance 
data show that the surface level or ILL has met or exceeded the increase cntena, or are stdl being 
investgated 

Candidate Intrusion List Surveillance data in the following tanks indicate possible intrusions 

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

The surveillance data was last reviewed on the tanks listed as havlng probable liquid intrusions 
Memo 74B20 99-045 dated November 22 1999 

III SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS 

A Interim Stab ilization in SieleSheU Ta n b  

Tank 241-5-109 was Interim Stabillzed on June 11,2001 Total waste 533 4 Kgnllons, 
Supernate 0, Drainable Interstihal Liquid 15 7 Kgnllons, Drainable Liquid Remaining 
15 7 Kgdlons, Pumpable Liquid Remaining 11 5 Kgdlons, Sludge 13 0 KgaUons, 
Saltcake 520 4 Kgdlons (See also Table E-1, footnote #13 for further information) 

B Single She1 I Tanks Saltwel IJetPu moing Gee Tab le A 6 footnotes fo r 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 fiom thts tank since the start of pumping in M a y  2000 

Tank 241-AX-101 Pumping began July 29 2000 No pumping between August 2000 and 
March 2001 pumping began again on March 22 2001 Pumping was shut down on Apnl3 
2001 due to a transfer line fadure A total of 21 7 Kgallons has been pumped since the start of 
pumping in July 2000 

2 
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Tank 241 S 102 - Pumping problems forced many shutdowns The pump was replaced and 
pumping resumed on February 19 2000 Problems mth the new pump forced a shutdown on 
March 23 2000 Pumping was interrupted m early June 2000 The flushng involved in ttylng 
to resume pumping in June resulted in a net addition to the tank No pumping has occurred since 
June 2000 a total of 56 8 Kgallons has been pumped from th~s tank since start of pumping in 
March 1999 

Tank 241 SX 101 -Pumping began November 22 2000 The pump faled on December 9 2000 
No pumping since December 2000 A total of 19 2 Kgallons has been pumped from tlus tank 

Tank 241 SX 103 Pumping began October 26 2000 All supernate has been removed 
currently evaluating whether pumping mll be restarted A total of 116 3 Kgallons has been 
pumped from th~s tank since start of pumping in October 2000 

Tank 241 SX 105 -Pumping began August 8 2000 Pumping was shut down in late Apnl2001 
when the saltwell screen in flow rate was measured at approxlmately 0 02 GPM Th~s tank is 
being evaluated to d e t m n e  if it can be Intenm Stabilized A total of 152 6 Kgallons has been 
pumped since start of pumping in August 2000 

Tank 241 U 102 -Pumping began January 20 2000 Dunng June 2001, a toW of 1 3 
Kgallons was pumped, a toW of 81 8 Kgallonr has been pumped from thu tank since start  
of pumping in January 2000 

Tank 241 U 109 Pumping began March 11 2000 The saltwell pump was replaced followq 
its falure in December 2000 and pumping was restarted March 30 2001 Dunng June 2001, a 
total of 3 4 Kgdonr was pumped, 8 totd of 73 1 Kgdlons bas been pumped from thu tank 
since s t a r t  of pumping in March 2000 

B RP-CHG-TANKFARM -2001-0004. Occurrence Reo OIL “corroa on Obse wed in DST 
Tank 241 AY-101 Dunng Video Insoect ion of the Annulus Sect ion. OffNorma1 
Occurrence. Late at UDdate. June 28.2001 

Corrosion of the pnmary and secondary liners of DST AY-101 was observed dunng video 
inspections of the tank annulus regon in 1999 and 2000 Follow-up video inspe&ons that were 
completed on Januaty 29 2001 show more extensive comuon in localized regons of the 
pnmary and secondary liners when vlewed from the annulus side of the pnmary liner 

In addition, ultrason~c temng data collected d u n g  March 2001 and evaluated on March 22 
200 1 show localized thnning of approxlmately 19 4 percent versus a reporting limit of 
20 percent The corrosion was codined to a small area on the inside of the pnmary liner at the 
previous waste-air interface level 
Thus corrosion has occurred on both the outslde and the inside of the pnmary liner and on the 
inside of the secondary liner There are no vlsual or rdological indicauons of waste leakage 
from the tank 

approxlmately 343 inches above the bottom of the tank 

3 
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An operational restnction has been imposed to limit the waste level in ths tank to less than 
80 inches untd further evaluations can be performed 

Internal tank mdeos have revealed two staned areas on the pnmary side of the internal tank wall 
Preliminary evaluation by an expert corrosion eqgneer panel indicates the stuns potentdly 
denote past leakage of known water intrusion from the annulus to the intenor of the tank 
Further evaluations will be necessary to asse.ss the potenhal for penetration of the pnmary tank 
wall The potentd penetraton points are approxlmately 22 feet above the waste surface whch 
is being controlled at 80 inches above the floor of the tank There is no known emdence of any 
leakage from the tank to the annulus space or any evidence of structural damage to the tank 

Testmg and evalua~on procedures are being discussed by tank and corrosion specialists from 
across the U S Department of Energy complex and the pnvate sector 

This Update M being submitted to extend the due date of this report pending PAAA 
screening and development of a correctwe action plan 

An Update or a Final Report WIU be submitted no later than August 15,2001 

C RP-CHGTANKF ARM-2001-0046. OCCUITC nee ReDort. “241-C-106 Liauid Level 
Lowennn Due to EvaDorahon. ” Off-Normal Occu rrence. Notification date June 15, 

Operation of the Tank 2414-106 Pnmary Tank Exhauster (P-16) has lowered the tank 
waste hquid level through evaporation The present calculated liquid level has approached 
the minunum liquid level allowed by Tank Farms Operatmg Specification Document, 
OSD-T-151-00013 

Actions were taken for Limitmg Condition for Operation, 3 2 2, and the P-16 exhauster 
waa secured An engmeenng group w evaluating 

D RP-CBG- TANKFARM-2001-0052. Occurrence Wort. “G.S Rdewe Event at 241 
AN- 05” -N n 27 2001 

Tank 241-AN-105 had a gas release dunng the evening of June 24,2001, starting at 
approumately 1820 hours and Iastmg approumately four hours The mmmum hydrogen 
gas readmg peaked near 5,800 PPM It dropped to 4,000 PPM and then steaddy deelined 
to around 200 PPM. The level continues to slowly abate 

Hydrogen releases in thls tank are expected as the tank w identified as a hydrogen 
producer The hydrogen release M monitored by a Standard Hydrogen Monrtonng 
Systems (SHMS). The SHMS did not alarm as thrs release IS below the alarm set point of 
6,250 PPM The last simdar release was in August of 1999 

4 
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G a s  release eventa (GRE) are also charactenzed by a change in the tank level The tank 
level lowered from 410 4 mches to 408 7 inches The level has increased to 410 4 inches 
currently 

An engine-enng evaluation was performed, and environmental notifications were made 

E 

The Report IS in the process of being revised to be more current, pertment, and to eliminate 
redundancies 

Appendiew B (Performance Summary) and C (Double-Shell Waste Type and Space 
Allocation) have been deleted It u anhcipated that some of thu information wlll be 
included in subsequent reports in a different format. 

Table D-1 and Footnotes (currently Table B-1, Temperature Monitonng in Watch List 
Tanks) have been r e v 4  and combined into one page Individual tank temperatures are 
no longer shown, nsing temperature trends or other anomalies in temperatures wdl be 
shown if they occur 

Table D-2 (currently Table B-2, Temperature Monitonng in Non-Watch List Tanks) has 
been revued Indrvidual tank tempentuns are no longer shown, anomalies in 
temperatures WIN be shown if they occur 

Table D 4  (currently Table B-4, Single-Shell Tanks Monitonng Comphance Status) has 
been revued to lut only those tanks which have monitomg equipment out of service (The 
previous list showed all 149 tanks ) This results in a reduction of 3 pages 

Changes to the Mo nthlv Summarv ReDofl 

5 
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TABLE B-1. TEMPERATURE MONITORING IN WATCHLIST TANKS 
June 30,2001 

These tanks have been identified as Watch List tanks because they are suspected of having the 
potential for h y d r o g e ~ f l ~ a b l e  gas release, and are reviewed for increasing temperature trends. 
They are monitored by the Tank Monitor and Control System CIMACS). There were no 
increasing temperature trends for this month. 

It is expected these 24 tanks will be removed from the Hydrogen Watch List no later than 
September 30,2001. 

Single-Shell Tanks (19 Tanks) 
Tank No. 

A-101 sx-IO1 sx-109 
Ax-101 sx- 102 T-110 
Ax- 103 SX-103 U-103 
s-102 sx- lo4 u-105 
s-111 SX-105 U-107 

Double-Shell Tanks (5 Tanks] 
Tank No. 
AN-IO3 
AN-IO4 
AN-I05 
AW-101 
SY-103 

s-112 sx-106 U-108 
u-109 

Notes: 
Unreviewed Safe& 0Uest1 'on NSQ): 
When a USQ is declared, special controls are required, and work in the tanks is l i m i t e d .  There are currently no USQs 
on any single-shell or double-shell tanks. 

Hydroaen/Flamm able Gas: 
These tanks are suspected of having a potential for hydro&flmnhle gas generation, entrapment, and episdc 
release. The USQ associated with these tanks was closed in Septemher 1998. Twenty-four tanks (19 SST and 5 DST) 
remain on the Hydrogen Watch List. 

Htrrh Heat: 
These tanks contain heat generating stmntium-rich sludge and require drainable liquid to he mamtained in the tank to 
promote cooling. There are currently nine tanks on the High Heat Load List but no tanks on the High Heat Load E&& 
List. 

Actwe ventilation: 
There are 15 single-shell tanks on active ventilation (seven are on the Hydrogen Watch List as ind~cated by an asterisk), 

c-105 sx-104 * 
c-106 sx-105 * 
sx-IoI* sx-106 * 
sx-102 * sx-107 
SX-103 * SX-108 

sx-109 * 
sx-110 
s x - I l l  
sx-112 
sx-114 

Tank SX-109 is on the Hydxogen Watch List since it has the potential for flammable gas wumnlation because other SX 
tanks vent thmugh it. 

B-2 
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TABLE B-2. TEMPERATURE MONITORING IN NON-WATCH LIST TANKS 
June 30,2001 

SlNGLEXHELL TANKS WlTH HIGH HEAT LOADS (>26.Mx1 BhIihrj 

Nine tanks have high heat loads for which ternpaatwe surveillance requirements have been established. In an 
analysis, WHC-SD-WM-SARR410, Rev. 1, HeatRemoval Characteristics of Waste Storage Tanks, Knmmerer, 
1995, as amended, it was estimated that these nine tanks have heat mums >26,000 BhIihr, which is the new 
parameter for deteminii  high heat load tanks 

Temperahtres in these tanks did not exceed the Technical Safety Requirements (TSR) for this month. The tanks a~ 
monitored by the Tank Monitor and Control System (TMACS). All high heat load tanks are on active ventilation. 

Tank No. 
c-106 ( I f  SX-108 sx-I11 
SX-103 sx-109 (2) sx-112 
SX-107 sx-110 SX-114 

(1) Tank C-106 was removed from the HighHeat Load Watch List on December 16,1999. The final thermal 
analysis reporI was issued August 9,2000, and concluded that the best estimate for C-106 was between 
7,000 and 11,000 m, it no longer meets the criteria for a high heat load tank. An AB Amendment is 
required to d s e  the tempersture control limits and monitoting frcrluency. The AB Amendment request 
i s  on temporary bold by ORP and is expected to be approved in July 2001. 

Tank SX-109 is on the Hydrogen Watch List sitwe it has the potential for flammable gas acwmulation 
because the other SX tanks vent through it. 

(2) 

SINGLE-SHELL TANKS WITHLOW HEAT LOADS KXOOOBtUlhr) 

There are 114 low heat load non-Wateh List tanks. Tempp.rarures in tanks connected to TMACS are monitored by 
TMACS; temperaatres in those tanks not yet connected to 'RviACS are manually taken @nlhflnally in J a n w  and 
July. These t e m m  have been within h i & n d  ranges for the applicable tank. 

No temperatures have been obtained for several years in the 13 tanks listed below. Most of these tanks have no 
thermocouple trees. 

Tank No. 
BY-104 SX-115 Tx-110 
BY-102 T-102 TX-114 
BY-109 T-105 TX-116 
c-104 TX-101 TX-117 

U-104 
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TABLE B-3. ADDITIONS/DELETIONS TO WATCH LISTS BY YEAR 
June 30,2001 

AddedDeleted dates may M e r  from dates that tanks were officially added to the Watch Lists. (See Table D-1). 

I Oelsetad 11/94 I -2 (BX.1021 

Oslstsd 9196 

Deleted 12/90 

(C.1091 
~ C - l l l l  
(C1121 I -14 IBY-1031 
(BY-1041 
(BY-1051 
IBY-1061 
(BY-1071 
(BY-1081 
(BY-1101 
(BY-1111 
(BY-1 121 I mini1 .. ._.. 
(TX.llSI 

ITY-1031 
(W-1041 

I IW-1011 

-18 (A-1011 
(AX-102 
(B-1031 
IS.102l 
1s-1111 
ISX-103 

TT.111) 
(TX-105 
ITX-118 
IW-104 
IU- loa  
IV-lo51 
tu-1461 
lU-107l 
iu-111 I 

isx-io6 
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TABLE B-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS 
149 TANKS (Sheet 1 o f 3 )  

June 30,2001 

LEGEND: 
o/c 
O/S = Out of Service 
N/A 
None 
LOW 

POP 
MT/FIC/ 

OSD 

FSARiTSR 

= Noncompliance with applicable documentation - Not applicable (not monitored, no schedule) 
= Applicabla equipment not instelled 
= LOW reedings taken by Neutron probe 

= Plant Operetlng Procedure, TO-040-650 
= Surface level measurement devicas 

= Operating Spec. Doc., OSD-T-151-wO13, 

= Final Safe,n, Analysis ReportiTachnioal Safely 

(exception: AX-IO1 takan by gamma sensors1 

ENRAF 

00030,00031 

Requirements 
~ 

There are no Single-Shell Tanks Out of Compliance (O/C) for this month. 

AX-152 I I I N/A I 181 I NO"- None N O W  

I I I I LOW I 
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TABLE B-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS -149 TANKS 
(Sheet 2 of 3) 

Fmtnotes: 

1 

2 

3 

4. 

5. 

6. 

All SSTs have either manual tape, FIC, or ENRAF surface level measuring devices. Some also have zip cords. 

ENRAF gauges are being installed to replace FICs (or metimes manual tapes). The ENRAF gauges ere being 
~ ~ e c t e d  to TMACS, but many are cumntly being read manually from the field. See Table B-6 for list of ENRAF 
installations. 

High heat tanks have active exhausters; psychrmetrics can be taken in the high heat tanks. Psychrometric readings 
are not required by OSD, but can be taken on an "as needed" besis. 

Psychmm&ic readings are taken annually in SX-hm 

Temperature readings may be regulated by OSD, POP, M FSAR (FSAR only regulates high heat load tanks). 
Temperatures cannot be obtained in 13 low heat load tanks (see Table B-2). The OSD does not requtre readings or 
repair of out-of-service thermooouples for the low heat load (96,000 Btwh) tanks However, the POP requires that 
attempb are to be made semiannually in J a n q  and July to obtain readings for these tanks. 

Temperatwes in some tanks cannot be taken in the waste because the waste level is lower than the lowest 
themxmuple inthese trees. Some tanks have no temperature trees. 

Temperatures for many tanks are monitored continuously by TMACS; see Table B-7, TMACS Monitoring Status 

Document OSD-T-151-0003 1, "Operating Specifications for Tank Farm Leak Detection," Rev. D-2, 
December 7,2000, requires that single-shell tanks with the surface level measurement device contacting Itquid, 
paaial liquid, or floating crust surface, will be manitad for leak detection on a daily basis. T& with a solid 
surface will be momtored for leak detection on a weekly basis by taking neutron scan data h m  a Liquid 
Observation Well (LOW), if an LOW is present. Tanks with a solid surhce but without LOWs will not be 
monitored for leak detection until an LOW is installed. The OSD specifies wbat leak detection m e w  are to be 
used for each tank, and the requirements if the reedings are not taken on the required fi-equeuicy or if equipment is 
out of service 

This OSD revision does not require drywell surveys to be taken; drywell SCBIIS will only be taken by special request, 
smce any scans would have to be subcontracted The contractor no long= has drywell scanning equipment. 

Leak dete&on for the catch tanks is performed by monitoring for the buildup of liquid m the sewndaty containment 
(for most tanks with secondary containment) M for decrew in the liquid level for those tanks without secoudary 
mntainment M Catch tank 241-S-302 is monitoredfor intrusions only, and is not subject to leak detection 
monitoring quimnents until liquid is present above the 

Weight Factor is the surface level measuring device c m t l y  used in A-417, A-350,244-A TankISump, and 2444 
T&Sump. Double-Shell Receiver Tank (DCRT) CR-003 is inactive and m e d  in gallons 204-AR IS also 
measured in g&ons 

Document SD-WM-TI-605, REV. 0, dated January 1994, describes the ratiouale for Liquid Observatton Well 
(LOW) installation priority. This priority is based on tank leak status, tank surface condition, and tank stabillzation 
status Also included is a listing of tanks with the waste level being below two feet, which have no priority assigned 
because no &art will be made to install LOWs in the new future LOW probes are unable to accurately monitor 
interstitial liquid levels less than two feet high. 
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TABLE B-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 149 TANKS 
(Sheet 3 of 3 )  

T& which will not receive LOWS: 

A- 102 BX-IO1 
A-IO4 BX-103 
A-IO5 BX-105 
Ax- 102 BX-106 
AX-104 BX-108 
B-102 c-108 
B-103 c-109 
B-112 c - I l l  

c-201 
c-202 
C-203 
C-204 
sx-110 
SX-113 
sx-115 
T-102 
T-103 

T-106 
T-108 

TX-107 
TY-102 
TY-IO4 
TY-106 
u-101 
u-112 

T-109 

Total - 34 Tanks 

7 Tsnk SX- 105 - LOW scan not taka for week ending August 28,2000. LOW is pnmary leak detection device, 
ENRAF is backup and numitared daily in TMACS LOW has failed struc~ally, aMi will be replaced Work 
Package 2H0005040. Fabrication shop has finished making the LOW. Waiting for schedule of installation (Tank 
is cnrrently being saltwell pumped). Weight Factor and SpeeazC Gravity readings are taken weekly. 

Catch Tank AX-152 - has been declared an "assumed leaker: per Omumce Report=-CHG-TANKFARM- 
2001-0014, based on an engineering evaluation. The remaining liquid (water which was being used to perform a 
leak test of the catch tank) has been pumped to a double-shell tank 

9. Tank B-l IO ENRAF was damaged during installation of the LOW in February 200 1. An Instrnmat Techmian i s  
wor!&g to repau this. LOW is primay device and good weakly readings are being obtained. 

10 Tank BY- 109 FIC has been showing suspect readings since 1998. LOW is primary device and gwd readings are 
being obtained 

8 
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TABLE B-5. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS 
28 TANKS (Sheet 1 of 2) 

June 30,2001 

There are no Double-Shell Tanks Out of Compliance (OK) for this month 

LEGEND: 
OIC 

FICIENRAF 

= Noncompliance with applicable documentation 

= Surface level measurement davices 
NOTE: 01s = Out of Sarvica 

Doma Elevation Surveys are not required for 
OSTS. OSD = OSD-T-151-0007, OSD-T-151-wO31 

M.T. 

None = no M.T., FIC or ENRAF installad 
Psychromatrics and in-tank photoslvideos era W.F. = Waight Factor 
taken "as needed" (21 NIA = Not Applicnble (not monitored or no monitorino schedule1 

Rad. = Radiation 

The following table indicates Double-Shell Monitoring devices which were Out of Senice as of the last day of 
this month. 

Surfaca Level Readings (1) Leak Detection Rts (4) 
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TABLE B-5. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 28 TANKS 
(Sheet 2 of 2) 

Footnotes 

1. 

2. 

3. 

4 

5 

6. 

7. 

8. 

9. 

10. 

11. 

Some double-shell tanks have both FIC and manual tape which is used when the FIC is out of m c e  
Noncompliance (NE) will be shown when no readings are obtained. FNRAF gauges are being installed to 
replace FICs. The ENRAF gauges are being mmeckd to TMACS, hut some are currently being read 
manually. 

Psychrometric readings are taken on an "as needed" basis. No psychrometric readings are currently being 
taken in the double-shell tanks. 

OSD specises double-shell tank temperature limits, gadients, etc. 

Applicable OSD and HNF-E'-0842, latest revisions, are used as guidelies for monitoring Leak Detection Pits 
See also (6) and (7) below. 

AW-102 has ENRAF, FIC 8ndM.T. At some point the FIC will be removed 

USQ TF-97-0038, dated April 28,1997, specifies discontinuing the use of leak detection pit radiation 
monitoring equipment i all double-shell tank farms where the leak detection pits are used as tertiary leak 
detection. This applies to all double-shell tank farms. 

Leak Detection Pit weekly readings are being obtained by Instrument Technicians in these tanks: 
AP-l03C(fortanksAP-101- 104) 
AP-105c (fwtanks AP-105 - 108) 

SY-102 -Manual Tape has sporadic readings. ENRAF is primary device 
SY-103 -ManualTapehassporadicreadings. ENRAFisprimarydeviix. 

SY-101 -LDPreadingsareabovenonnalrange. EDL#sooO7 torepairit. 
SY-103 - LDP readings are above normal range. EDL #241-SY-95-5 to repair it. 

Tank Farm AN - K-2 exhauster is shut down. 

Tanks AY-101 and 102 -New return line to be installed. 
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TABLE B-6. ENRAF SURFACE LEVEL GAUGE INSTALLATION AND 
DATAINPUT METHODS 

June 30,2001 

LEGEND 
SACS 
TMACS 
Auto 
Manuel 

= Survsillancs Analysis Computer System 
= Tank Monitot and Control Sptem 
= Automaticslly entered into TMACS and electronically transmitted to SACS 

= Manually entered directly into SACS by surveillance personnel, from Field Date sheets 

E-10 
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TOTAL WEST AREA 
(86 Tanks) 

TOTALS (177 Tanka) 

TABLE E-7. TANK MONITOR AND CONTROL SYSmM (TMACS) 
June 30,2001 

77 4 82 7 19 19 

131 8 125 15 25 24 
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APPENDIX C 

MISCELLANEOUS UNDERGROUND STORAGE TANKS 
AND SPECIAL SURVEILLANCE FACILITES 
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TABLE D-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 6) 
June 30,2001 
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TABLE D- 1. SINGLE-SHELL LEAK VOLUME ESTIMATES 
(Sheet 2 of 6) 

Footnotes: 

(1) Current estimates [see refmce(b)] are that 610 Kgallons of cwling water was added to Tank 241-A-IO5 
from November 1970 to December 1978 to aid in evaporntive cooling. In acconianW: with Danserous Waste 
Redations [Washington Admini Code 173-303470 (2)(a)(ii), as amended, Washington State 
Department of Ecology, 1990, Olympia, Washington], any of this m l i g  water that has been added and 
subsequently leaked from the tank must be classified as a waste and should be included in the total leak 
volume. In August 1991, the leak volume estimate for this tank was updated in accordance with the WAC 
regulations. Previous estimates excluded the ml ing  water leaks from the total leak volume estimates because 
the waste content (concentration) in the cooling water which leeked should be much less than the original 
liquid waste in the tank (the sludge is relatively insoluble). The total leak volume estimate in this report (10 
Kgallons to 277 Kgallons) is based on the following (see References): 

1. Reference @) contains an estimate of 5 Kgallons to 15 Kgallons for the initial leak prior to August 
1968. 

2. Reference @) contains an estimate of 5 Kgallons to 30 Kgallons for the leak whtle the tank was being 
sluiced from August 1968 to November 1970. 

Reference @) contains an estunate of 610 Kgallons of cwling water added to the tank from 
November 1970 to December 1978 but it was estimated that the leakage was small during this penod. 
This reference contains the statement OSuEcient heat was generated in the tank to evaporate most, 
and perhaps nearly all, of this water.0 This results in a low estimate of zero gallons leakage kom 
November 1970 toDecember 1978 

Reference (c) contains an estimate the 378 to 410 Kgallons evaporated out of the tank %om 
November 1970 to December 1978. Subtracting the minimum evaporahon estimate fromthe cooling 
water added estimate provides a range from 0 to 232 Kgallons of cooling water leakage from 
Novemk 1970 to December 1978. 

3 

4. 

Low Estimate Hi& Estimate 

Prior to August 1968 5,000 15,000 
August 1968 to November 1970 5,000 30,000 
November 1970 toDecember 1978 0 232.000 

Totals 10,000 277,000 

(2) These leak volume estimates incfude (with some exceptions), such things 
leaks, @) intmsions (rain hfdtration) and subsequent leaks, (c) leaks inside the t 
tank liner (surface leaks, pipeline leaks, leaks at the joint for the ovedow or fill lincs, etc.), and (d) leaks frmn 
catch tanks, diversion boxes, encasements, etc. 

In many cases, a leak was suspected long before it was identified or amfinmed. For example, refwence (d) 
~owsthatTank241-U-104wassuspectedofleakingin 1956. ~ e l e a k w a s o c o ~ e d u i n  1961. This 
reportliststhe~assumedleakerodateof 1961. Using~standards,Tank241-U-104 wouldhavebeen 
declared an leaker in 1956. In 1984,the Criteria designations of hspec,ted leaker,o Oquestionable 
inteSrity,O ~confirmedleaker,[l &eclared l&er,O Oborderljnefi and ~domant,[l were merged into one category 
now reported as hmmed leaker.0 See reference (0 fa explanation ofwhen, how long, and how fast some of 
the tanks leaked. It is highly liely that there have been undetected leaks from single-shell tanks because of the 
nature of their design and instrumentation. 

(3) 
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TABLE D-1. SINGLE-SIB3LL TANK LEAK VOLUbE ESTJMATES 

The leak volume dimate date for these tanks is wore the Odechred leakerll date because the tank was in a 
osuspected leaked or kpstionable integrity0 status, however, a leak volume had been estimated prior to the 
tank beingreclassified 

The increasing radiation levels in drywells and laterals sssociated with these three tanks could be indicating 
continuing leak II$: movement of existing radionuclides in the soil. There is no conclusive way to confirm these 
observations. 

Methds were used to estimate the leak volumes from these 19 tanks based on the assumution that their 
cumulative leakage is approximately 
detnils see reference (9). The total le 

4 tanks identitied in fwtnote (9) For more 
se tanks is 1 50 Kgallons (rounded to the nearest 
of 19tanks Kgallons), for an average of vpmxima 

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

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

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

Tank 241-C-101 experienced a liquid level decrew in the late 1960s and was taken out of service and 
pumped to a flminimum heel0 in December 1969. In 1970, the tank was classified as a Oquestionable 
integrity0 tank. Liquid level data show decreases in level throughout the 1970s and the tank was salhvell 
pumpd during the 1970s, ending in April 1979. The tank was reclassified as a ficonfirmd leakern in January 
1980. See references (q) and (r); refer to reference (s) for information on the potential for there to have been 
l e ~ f r o m ~ C - f ~ ~ ( ~ ~ c a l l y ,  C-102, C-103, andC-109). 

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

TankT-Ill wasdeclaredanasswnd 
level measurement This tank was 

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

The leak volume and Curie release estimates on SX-108, SX-109, SX-I 11, and SX-I 12 have been re- 
evaluated using a Historical Leak Mcdel [see referenee (t)]. In general, the model estimates are much higher 
than the values listed in the table, both for volume and curies released. The values listed in #e table do not 
rdect this revised estimate because, DIn particular, it is worth e m p h d g  that this report was never meant to 
be E d a t i v e  update for the leak baseline at the Hanford Site. It was rather meant to be an attempt to view the 
issue of leak inventories with a new and different methdology.0 (This quote is &om the first page ofthe 
referenced report). 

In July 1998, the Washington State Department of Ecology (Ecolagy) directed the U. S. Department of Energy 
(DOE) to develop comtive aotion plans for eight ~ ~ e - ~ e ~  tank farms (B/BXBY/S/SXffflXRY) where 
groundwater contamhation likely originated &om tank farm operations A Tri-Party Agrement milestone @A- 
45 series) was developed that established a formalized approach for evaluating impacts on groundwater quality 
of losses of tank wastes to the vadose zone underlying these tank farms. Planning dmments have been 

D-4 
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TABLE D-1. SINGLE-SmLL TANK LEAK VOLUME ESTIMATES 
(Sheet 4 of 6) 

completed for the S,  SX, B, BX, and BY tank farms and will be completed shortly for the T, TX, and TY 
farms. The p h w  1 field investigation is near completion in the S and SX tank farms and has begun i the B, 
EX, and BY farms. Field work is anticipated in FY-02 for the T, TX, and TY tank farms The remaining four 
single-shell tank farms are expected to be included in coredive action plans in the near future. 

All of the infomation included in this appendix is currently under review and signiiicant revisions are 
anticipated. Recently, major tank farm vadose zone investigation &arts (such as the haset 
ray logging of all dqwells in all single-shell tank f a ,  as well as drilling and sampling in the SX tank farm) 
were completed. This appendix will be revised as a better understanding of past tank leak events is developed 

SST Vadose Zone Project drilling and testing activities near tank BX-102 were completed March 2001. A 
borehole (299-E33-45) was drilled through the postukd uranium plume resulting from the 195 1 tank BX- 
102 overfill event to confirm the presence of nranium, define its present depth, and survey other contaminants 
of interest such as Tc-99. Thirty-five split-spoon samples were collected for laboratory analyses. This 
borehole was decommissioned afler collection and analysis of pundwater samples 
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TABLE D-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES 
(Sheet 5 of 6) 
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APPENDrXE 

SINGLE-SEELL TANKS INTEFSM STABILIZATION, AND 
CONTROLLED, CLEAN AND STABLE (CCS) STATUS 
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TABLE E -1. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS (Sheet 1 of 3) 
June 30,2001 

AR = Administratively interim stabilized Interim Stabilized Tanks 
Not Yet Interim Stabilized 

Total Single-Shell Tanks 
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TAELE E-1. SINGLE-SHELL TANKS INTERIM STAEIL,IZATION STATUS 
(sheet 2 of 3) 

Footnotes: 

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

Although tarks, BX-103, T-102 and T-I12 met the interim stabilization administrative procemUe at the time 
they were stabilized, they no louger meet the recently updated administrative procedure. The tanks were re- 
evaluated in 1996 and memo 9654456, J. H. Wioks to Dr. J. K. McClusky, DOE-RL, dated September 1996, 
was issued which rec~mmen& that no further pumping be performed on these tanks, besed on an economic 
evaluation. 

Document RPP-5556, Rev. 0, "Updated Drainable Interstitial Liquid Volume Estimates for 1 19 Single-Shell 
Tanks Declared Stabilk&," J. G. Field, February 7,2000, states that five tanks no longer meet the stabilization 
criteria(BX-103, T-102, and T-112 exceedthe supemate Criteria, andBY-103 and C-102 exceedtheDIL 
criteria). 

An intrusion investigation was completed on tank B-202 in 1996 because of a detected increase in surface 
level. As a rml t  of this investigation, it was determid that this tank no longer meets the recently updated 
administrative p d m  for 200 series tanks. 

~ ~ a l I n ~ S t a b i l i z s f i o n d a t a a r e ~ ~ g o n f o u r ~ B - 2 0 1 ,  T-102, T-112, andT-201. Document 
HNF-SD-RE-TI-178, Rev. 7, dated February 9,2001, added three additional tanks to those missing 
stabilizati~data:A-104,BX-IOI,andSX-115. 

Tank241-T-104 w a s ~ ~ s ~ i ~ o n ~ o v ~ b e r  19,1999. ~ - t a n k v i ~ ~ ~ t o ~ 7 , 1 9 9 9 , s h o w s  
the mface is clearly sludge-type waste with no saltcake present No visible water on surface, Waste surface 
appears level across tank with numerous cracks. There is a minimal collapsed area around the saltwell screen, 
with no visible bottom. 

Tank 24 1 -T- 1 10 was Interim Stabilized on January 5,2000, due to major equipment failure. An in-tank video 
taken October 7,1999 (pumping was discontinued on August 12,1999), showed the surface of tb~s tank as 
smooth, brown-tinted sludge with visible cracks. 

Tank 241-S-103 was declared Interim Stabilized April 18,2000. The surface IS a rough, black and brown- 
colored waste with yellow patches of saltcske visible throughout. The surface appears to be damp but not 
saturated, and shows irregular cracking typically seen with surfaces beginning to dry out. A pool of 
supernatant liquid (10 feet in diameter, 5 feet deep, 1 .O Kgallons) is visible from vida, obsemations, 

Tank 241-SX- 104 was declared Interim S W i  April 26,2000, due to major equipment failure. The 
surface is a rough, yellowish gray saltcake waste with an hgular surface of visible cracks and shelves that 
were created as the surface dried out The waste surface appem to be dry and shows no standing water wthm 
the tank. 

Tank 241-SX-106 was declared Interim Stabdized May 5,2000. The surface IS a smooth, white-colored 
saltcake waste. The surface level slopes slightly from the tank sidewall down to a large depression tn the center 
of the tank. A second depression surmunds both salhvell screens and an abandoned LOW. The waste surfaces 
appear dry and show no standing water within the tank. 

E-3 



“F-EP-0182, Rev. 159 

TABLE E-1. SINGLE-SHELL, TANKS INTERIM STABILIZATION STATUS 
(sheet 3 of 3) 

(9) Tank241-U-I03 wasdeclaredInterimStabilizedSeptemk ll,2ooO. Thesurfaceisabrowncoloredwaste 
with irregular patches of white salt aystal. Approximately 30% of the waste surface is covered by the salt 
formations. The surface level slopes slightly h m  the tank sidewall down to the first of two depressions in the 
center of the tank. The waste surface appears dry and shows signa of drying and eraeking due to saltwell 
pumping. LOW readings indicate an average adjusted ILL of 60.2 inches. There is a small pwl of supernatant 
liquid estimated to be 500 gallons. 

(IO) Tank241-S-106wasdeclared~~StabillzedonFebruary 1,2001. Thesurfawisarough, brownand 
ye~ow-coiored salt&ake waste with an irregular surface of mounds and dtcake crystals that were created as the 
surface was dried out. The waste surface appem to he Qy and shows no standing water within the tank. 
There is no evidence of supa tan t  liquid from video observations. The waste surface slopes gradually from 
the tank sidewall to the depression in the center of the tank. The depresion wounds both of the saltwell 
screens, but does not extend around the temperature probe and ENRAF devices. 

(11) Tank241-U-105 wasdeclared~terimStabilizedon~h29,2001,duetomajorequipmentfailure. The 
surface is a brown colorad waste with irregular patches of white salt crystal. Approximately 15% of the 
surface is covered by the salt formations. The surface level slopes to the first of two depressions in the center 
of the tsnk, the fm depression is cone shaped and estimated to he 22 feet in diameter. The second depression, 

e the srst, is cylindrically shaped and has a diameter of appmximatefy 10 feet. 
centered on the saltwell m. The waste surface appears dry and shows signs of crn 
pumping. There is no visible liquid in the tank. 

(12) Tank241-U-I06wasdeclaredIn~StabitizedonMarch9,2001. Thesurfaceis adarkbrowdyellow 
colored waste that is c o v d  with many stalagmi s growing on the d a c e .  The crystals cover 
approximately 75% of the waste surface. The was IS uregular, appears dry, and shows only minimal 
signs of eracking due to saltwell pumping. The supernatant pool is estimated to be. 13.3 feet in diameter based 
on the visible portion of the saltwell scm. The pool is centered on the saltwell screen. 

(13) Tank241-S-109wasdeclaredInterimStab~izedonJune 11,2001. ~ e s u r f a c e i s p ~ ~ y a w h i t e c o l o ~  
salt crystal with small patches of dark salt visible due to saltwelYsamplig activities Approximately 95% of 
the waste surface is covered by the salt fmations. The surface level slopes slightly &om the tank sidewall 
down to a depression in the center of the tank. The waste surface appears rough and dry and shows signs of 

due to saltwell pumping. 
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TABLE E-2. SINGLE-SHELL TANK ST.4BILIZATION MILESTONES 
June 30,2001 
(sheet 1 of 2) 

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

CONSENT DECREE 
Attachments A-1 and A-2 

Following is the schedule for pumping liquid waste from the remaining twenty-nine (29) single-shell tanks. This 
schedule is enforceable pursuant to the terms ofthe Dmee except for the "Project Pumping Completion Dates: 
which are estimates only and not enforceable. (Note: Schedule does not include C-106) 

T& FTojected Pumping Actual Pumping Projected Pumping Interim Stabilition 
Designation Start Date StartDate Completion Date Date 

1. T-104 Alreadyinitiated March 24,19% May 30,1999 November 19,1999 
2. T-110 Alreadyinitiated May 12,1997 May 30,1999 January 5,2000 
3. SX-104 Alreadyinitiated September 26,1997 December 30,2000 April 26,2000 
4. SX-106 Alreadyinitiated October 6,1998 December 30,2000 May 5,2000 
5. S-102 July 31,1999 March 18,1999 March 30,2001 
6. S-106 July31,1999 April 16,1999 March 30,2001 February 1.2001 
7. S-103 July 31,1999 J& 4,1999 March 30,2001 April 18,2000 
8. U-103* June15,2OOO September 26,1999 Avril 15,2002 Seutember 11.2000 
9. U-105* June 15,2000 December 10,1999 April 15,2002 &ch 29,2001 
10. U-102* Iune15,2000 January 20,2000 A~ril15.2002 
11. U-109* June15,2000 Marcbll, 2000 April 15,2002 
12. A-I01 ~ r 3 0 , 2 0 0 0  May 6,2000 Seutember 30.2003 
13 AX-I01 October30,2000 July 29,2000 September 30,2003 
14. SX-105 March 15,2001 August 8,2000 February 28,2003 
15. SX-103 March15,2001 Oct-ker 26,2000 Feb& 28,2003 
16. SX-101 March15,2001 November 22,2000 February 28.2003 
17. U-106* March 15,2001 August 24,2000 Feb- 28,2003 March 9,2001 
18. BY-106 Jul~15,2001 June 30.2003 
19. BY-105 July 15,2001 June 30,2003 
20. U-108 December30.2001 A u m  30.2003 
21. U-107 December 30,2001 
22. S-111 December 30,2001 

- 
August 30,2003 
A u m  30.2003 

23. SX-102 December 30,2001 A u k  30; 2003 
24. U-111 November 30,2002 Seutember 30.2003 
25. S-109 November 30,2002 Septem!mr 23,2000 September 30,2003 June 11,2001 
26. S-112 November 30,2002 September 30,2003 
27. S-101 November 30,2002 September 30,2003 
28. $407 November 30,2002 September 30,2003 
29. C-103 No ttathrn D e m k  30.2M)o. W E  will ddsnnina wbethertbe &c laysr ud -le 1iWidP will bc pumped 

incqomtetbe initirtm dsulltuhtothis adredulc UI +&in S d m  VI oftbe Durrc. 
ORPisPisd4leiterto WWEmDcmmha22.2WO,~tbtraqu~afthismileatone. 

f r o m t h i s t M L t o ~ ~ a . ~ l y , L n d w i l l ~ ~ . ~ i n e f ~ ~ ~ ~ g o f t h i s ~  Thcpartieswill 

* Tanks containing organic complexants. 
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TABLE E-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES 
(sheet 2 of 2) 

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

Percentage of Pumuahle Liauid Remainins to be Removd 

93% of Total Liquid 

5% of Organic Complexed Pumpable Liquids 

9/30/1999 (1) 
38% of Organic Complexed Pumpable Liquids 9/30/2000 (2) 

9/30/200l 
18% of Total Liquid 9/30/2002 
2% of Total Liquid 9/3012003 

The "-%age of pumpable liquid mnaining to be. m o v d  is calculated by dividing Ihe volume of 
pumpable liquid remaining to be moved from taoks not yet interim stabilized by the sum of the total amount 
of liquid that has been pumped end the pumpable liquid that remains to be pumped from all tanks 

The Pumpable Liquid Remabing was reduced to 88%, by 9/30/99, ex&g this milestone. Reference 
LMHC-9957926 R1. D. 1. Allen, LHMC RPP to D. C. B ~ p o t ~ ,  DOE-OPP, dated October 26,1999 

(1) 

(2) The Compiexed Pumpable Liquid was reduced to 38%. by 9/15/00. Reference CHG-0004752, 
R. F. WC&, CHG, to J. J. Short. DOE-RPP, dated Septembet 13,2000. 
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TABLE E-3. SINGLE-SHELL TAMKS STABILIZATION STATUS SUMMAFiY 
June 30,2001 

Partial Interim Isolated (PI) $ Intrusion Prevention Completed (IP) 

EAST ARFA 
A-101 
A-102 

Ax-101 

BY-102 
BY-103 
BY-105 
BY-106 
BY-109 

c-lo3 
BY401 
BY-104 
BY-107 
BY-108 

WEsfAREA 
s-101 
s-102 
s-103 
s-lo6 
5-107 
s-108 
s-109 
s-110 
s-111 
5-112 

sx-101 
sx-lo2 
sx-103 
sx-104 
sx-105 
sx-106 

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

u-lo2 
u-lo3 
u-105 
u-lo6 

BY-1 10 
BY-l 1 1 

WESTAREA 
s-104 
s-105 

SX-107 
sx-108 
sx.109 
sx-110 
sx-11 1 
sx-I 12 
sx.113 
SX-114 
sx-115 

T-102 
T-103 
T-105 
T-lo6 
T-108 
T-109 
T-112 
T-2Q1 
T-202 
T - m  
T-2W 

TX-FARM- 1Btanle 
PI-FARM - 6 h k s  

u-101 
u-104 
u-112 
u-102 

Clean, and Stable (CCS) 

BEXAEB 
Tanks TX-FARM - 18 tanks 

U-107 
u-108 
u-109 
u-110 

: CCS activities have been deferred 
until fnnding is available. 

Interim Stabilized (IS) 

FAST A R M  
A-102 
a-103 
A-104 
A-105 
A-1 06 

Ax-1 02 
A X 4 3  
AX-104 

B-FARM ~ 1 6  tanks 
BX-FARM - 12- 

BY-101 
BY-102 
BY-103 
BY-104 
BY407 
BY-108 
BY-109 
BY-110 
BY-1 11 
BY-1 12 

C I O I  
c-102 
c-1 04 
c-105 
C-107 
c-lea 
c-109 
c.110 
c-111 
c-112 
c-201 
6-202 
C-203 
C-2C-I 

WESTARU\ 
5-103 
5-104 
5-105 
5-106 
5-108 
5-109 
5-110 

sx-104 
sx-106 
SX-107 
sx-108 
sx-I09 
sx-110 
sx-111 
sx-112 
sx-113 
sx-114 
5x-1 15 

T-Farm - 16 tanks 
TX-FARM - 18 tanks 
PI-FARM - 6 tanks 

u-101 
u-103 
u-104 
u-105 
u-106 
u-110 
u-112 
u-201 
U-202 
U-203 
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APPENDIX F 

T M K S  AND EQUIPMENT CODE AND 
STATUS DEFINITIONS 
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TABLE F - 1. TANK AND EQUPh4ENT CODWSTATUS DEFINITIONS 
June 30,2001 

1. TANK STATUS CODES 

WASTE TY€E (also see definitions, section 2 below) 

AW 
cc 
CP 
DC 
DN 
DSS 
DSSF 
NCPLX 
PD 

Aging Waste (Neutralized Current Acid Waste fNcAwI) 
Complexant Concentmte Waste 
Concentrated Phosphate Waste 
Dilute Complexed Waste 
Dilute Non-Complexed Waste 
Double-Shell Slurry 
Double-Shell Slurry Feed 
Non-Complexed Waste 
Plutonium-Uranium Extraction (PUREX) Neutralized Cladding 
Removal Waste (NCRW), transnntnic waste 1TRu) 

TANK USE (DOUIjLE-SHELL TANKS ONLY) 

CWHT Concenaated Waste Hoiding Tank 
DRCVR Dilute Receiver Tank 
EVFD Evaprate Feed Tank 
SRCVR Slurry Receiver Tank 

2. DEFINITIONS 

WASTE TANKS - CBNERAL 

Waste Tank Safe& Issue 
A potentidly wrsafe condition in the handling of waste material in underground storage tanks that requires 
corrective action to reduce or eliminate the unsafe condition. 

Watch List Tank 
An  under^^ storage tank contAning waste that requires special safety precautions because it may have 
a serious potential for release of high level radioactive waste because of uncontrolled increases in 
temperature or pressure. Special restrictions have been placed on these tanks by "Safety Measures for 
Waste Tanks at W o r d  Nuclear Reservation,' Section 3 137 of the National Llefinse Authnrrzntinn Act for 
Fiscal Year 1991, November 5,1990, Public Law 101510, (also known as the Wyden Amendment). 

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

WASTE TYPES 

Aging Waste (Am 
High level, first cycle solvent extraction waste from the PUREX plant (NCAW) 

Concentrated ComDlexatlt CCC) 
Concentrated product from the evaporation of dilute complex& waste. 
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Concentrated Phomhate Waste (CP) 
Waste originating k m  the dcwntamination of the N Reactor in the 100 N Area. Concentration of this 
waste produces concentrated phosphate waste. 

Dilute Comulexed Waste DC) 
Characterized by a high content of organic carbon including organic complexants: ethylenediaminetetra- 
acetic acid (EDTA), citric acid, and h y ~ ~ t h y l ~ t h y l e ~ n e ~ c e t i c  acid @EDTA), being the 
major complexants used. Main sources of DC waste in the DST system are saltwell liquid inventoxy @om 
SSTs). 

Dilute Non-Comlexed Waste DN) 
Low activity liquid waste 01igi~ti11g from T and S Plants, the 300 and 400 Areas, PUREX facility 
(decladding supernatant and misccllanmus wastes), 100 N Area (sulfate waste), E Plant, saltwells, and 
PFP (supemate). 

Waste that exceeds the sodium aluminate saturation boundary in the evaporator without exceeding receiver 
tank composition limits. For reponing purposes, DSS is considered a solid. 

Double-Shell S l w  (DSQ 

Double-Shell S l w  Feed DSSR 
Waste concentrated just before reaching the sodium aluminate saturation boundary in the evaporator 
without exmeding mxiver tank composition limits, This form is not as concentrated as DSS. 

NonamDlexed mCPLX) 
General waste term applied to all W o r d  Site (NCPLX) liquors not identified as complexed. 

PUREX Decladdinx (PD) 
PUREX Neutralized Cladding Removal Waste (NCRW is the solids portion ofthe PUREX plant 
neutralized cladding removal waste &tam; teceived in Tank Famu as a slurry. NCRW solids are 
ClWSed as tramman 'c waste. 

Drainable Interstitial Liauid DILI 
Interstitial liquid that is not held in place by capilhy f o w ,  and will therefore migrate or move by 
gmvity. (See also seaion 4 below) 

suoemte 
The liuid above the solids or in large liquid pools covered by floating solids in waste storage tanks. (See 
also Section 4 below) 

F e m a n i d e  
A compound of iron and cyanide commonly expressed as FeCN. The actual formula for the ferrqanide 
anion is pe(CN)6]"'. 

I"R?RlM STAI3ILIZATION (Sin&-Shell Tanks onla 

Interim Stabilized (IS) 
A tank which contains less than 50 Kgallons of drainable interstitial liquid and less than 5 Kgallons of 
supernatant liquid. If the tank was jet pumped to achieve interim stabilization, then the jet pump flow or 
saltwell screen inflow must also have been at or below 0.05 gpm before interim stabilization criteria is 
met. 
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&.&&&@ 
The jet pump system includes 1) a jet assembly with fwt valve mounted to the base of two pipes that 
extend from the top of the well to near the bottom of the well w i n g  inside the saltwell screen, 2) a 
centrifugal pump to supply power fluid to the down-hole jet wcmb1ys 3) flexihle or rigid transfCx jumpers, 
4) a flush line, and 5 )  a flowmeter. The jumpers contain piping, valves, and pressure and limit switches. 

The centrifugal pump and jet awmbly are needed to pump the interstitial liquid from the saltwell screen 
into the pump pit, nominally a 40-fwt elevation rise. The power fluid passes through a nozzle in the jet 
assembly and acts to convert fluid pressure head to velocity head, thercby reducing the pressnre in the jet 
asscmbly chamber. The reduction in p r e m  allows the interstitial liquid to enter the jet assembly 
chamber and mix with the power fluid. Velocity head is converted to pressure hcad above the nozzle, 
lifting powex fluid, and interstitial liquid to thc pump pit. Pumping rates vary from 0.05 gallons to about 4 
gpm. 

The saltwelt system is a 10-inch diameter salhvell casing consisting of a stainless stcei saltwell screen 
welded to a Schedule 40 carbon steel pipe. The w i n g  and screcn are to be inserted into the 12-inch tank 
riser located in the pump pit. The stainless steel screen portion of the system will extend through the tank 
was& to mar the bottom ofthe tank. The saltwell screen portion ofthe casing is an approximately IO-foot 
length of 300 Series, 10-ineh diameter, stainless steel pipe with screen openings (dots) of0.05 inches. 

Saltwell Sawn 

Emergencv Pumuim Trailer 
A 45-fad tractor-twe trailer is euuiuued to urovide storage soace and service facilities for emcrgenm 

1 - -  - _  
pumping equipme& this consists of two dedicated jet pump jumpers and two jet pumps, piphianddip 
tubes for each, two submersible pumps and attached piping, and a skid-mounted Weight Factor Instrument 
Enclosure m) with an air compressor and electmnic m r d i n g  inmumcnts. The skid also contains a 
power control station for the pumps, pump pit I& detection, and i n ~ e n ~ t i o n .  A rack for over 100 
feet of overgmund double-contained piping is also in thc trailer. 

INTRUSION PREVENTION (ISOLATIOW Sm~1eShcll Tanks only 

Partiallv Interim Isolated @I) 
The adminismtive designation reflecting the completion of the physical effort required for Interim 
Isoiation exccpt for isolation of risers and piping that is required for jet pumping or for other methods of 
stabilization. 

Interim Isolated (nl 
The adminimathe designation &ecting the completion ofthe physical eort required to minimize the 
addition ofl4uids into an i W v e  stow tank, proms vault, sump, catch tank, or diversion box. In June 
1995, Interim Isolation was replaced by Intrusion Prwention. 

Intrusion Prevention mi 
XnWou ment ion  is the adminkm tive designation Aecting the completion of the physical effort 
required to minimize the addition of liquids into an inactive storage tank, process vault, sump, catch tank, 
or diversion box. Under no circumshmces are electrical or insmentation devices disconnect& or 
disabled during the intrusion prevention process (with the exception of the electrical pump). 

Controlled. Clean. and Stable (CCS) 
Controlled, Clean, and Stable &e& the completion of several objectives: "Controlled" -provide remote 
monitoring for rcquired inmumcntation and implemmt controls r q k d  in the "RS A u ~ o ~ t i o n  
Basis; "Clean" - remove surface soil contamhation and downpost the Tank Farms to RBAKBhWRA 
radiological control status, remove abandoned and place musuable equipment in compliant 
s t o w ;  and "Stable" - remove pumpable li SSTs and IMIJSTs and isolate the tiinks. 
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TANKIN'IEGRITY 

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

AssumedLeaker 
The integrity classification of a waste storage tank for which surveillance data indicate a loss of liquid 
attribnted to a breach of integrity. 

Assumed Re-Imke r 
A condition that exists after a tank has been declared as an "assumed leaker" and then the surveillance 
data indicates a m  loss of liquid attributed to a breach of integrity. 

TANK INVESTIGATION 

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

SURVEILLANCE ~ S ~ ~ ~ A T I O N  

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

Repeat spectml drywell scans are not part of the estabfished Tank Farm leak detection program, but can be 
~III on request if special needs arise. A select subset of drywells is routinely monitored by the Vadose 
&ne Characterization Pmject to assess movement of ~ ~ ~ t t i n g  radionuclides in the subsurf'e. 

Laterals are horizontal drywells positioned nnder single-shell waste storage tanks to detect radionuclides in 
the soil which could be indicative of tank leakage. Thm drywells can be monitored by radiation detection 
probes. Laterals are 4-inch inside diameter steel pipas located 8 to 10 feet below the tankk conaete base. 
There are three laterals per tank. Late& are 
functioning laterals and no plan to prepare them for use. 

only in A and SX farms. There are currently no 

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

Automatic FIC 
An automatic waste surface level measurement device is mam&Aured by the Food Instmment Company 
@IC). The inslrument consists of a conductivity elearode (phmunet) connected to a calibrated steel tape, 
a steel tape reel housing and a controller that automatically raises and lowers the plummet to obtain a 
waste surface level reading. The controller can provide a digital display of the data and until Febnmy 
1999, the majority of the FICS transmitted readings to the CASS. Since CASS retirement, all FIC gauges 
are read manually. FICs are being replaced by ENRM detectom (see below). 
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ENRAF 854 ATG Level Detector 
FICs and some manual tapes are in the process of being replaced by the ENRAF ATG 854 level detector, 
The ENRAF gauge, fabricated by ENRAF Incorprated, determines waste level by detecting variations in 
the weight ofa displacer suspended in the tank waste. The d i s p b r  is connected to a wire wound onto a 
precision measuring drum. A level causes a change in the weight of the displacer which will be detected 
by the force rransdncer. ElectmnicS within the gauge c~uses the servo motor to adjust the position of the 
displacer and compute the tank level based on the new position of the d i s p b r  drum. The gauge displays 
the level in decimal inches. The first few ENRAFs that received remote reading mpabilily transmit liquid 
level data via analog output to the Tank Monitor and System (TMACS). The remaiuing ENRAFs 
and &ture installations wilI transmit digital level data to TMACS via an ENRAF Computer Interface Unit 
(CIU). The CIU allows fully remote communication with the gange, minimizing tank farm entry. 

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

Liauid Observation Well 
In-tank liquid observation wells are used for monitoring the interstitial liquid level (ILL) in single-shell 
waste storage tanks. The wells are usually con of fiber& or TEFZEL-reinforced epoxy-plyester 
resin (TEFZBL, a 
constructed of steel. LOWS are sized to extend to within 1 inch ofthe bottom of the waste tank, are sealed 
at their bottom ends and have a nominal outside diameter of33  inches. Two probes are used to monitor 
changes in the ILL, gamnia and neutron, which can indicate intrusions or leakage by increases or 
decreaw in the ILL. There are 65 LOWs (64 are in *ration) installed in SSTs that contain or are 
capable of containing grater than 50 Kgallons of drainable interstitial liquid, and in two DSTs only. The 
LOWs installed in two DSTs, (SY-102 and AW-103 tanks), are used for special, rather than routine, 
surveillance purposes only. 

of E. I. du Font de Nemms & Company). There are a few LOWs 

Thermocouple CI'C). 
A thermocouple is a thermoelectric device used to measure temjxrahue. More than one thermocouple on 
a device @robe) is called a thermocouple tree. In DSTs there may be one or more thermocouple trees in 
risers in the p r i m  tank. In addition, in DSTs only, there are thmocouple elements instalIed in the 
insulating concrete, the lower primary tank knucUe, the secondary tank concrete f o ~ ~ t i o ~  and in the 
outer stmctural concrete. 

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

videos may be taken to aid in resolving in-tank measurement anomalies and 
determine tank integrity. Photogmphs and videos help determine dud& and liquid levels by vimal 
examination. 

TEWS/ACRONYMS 

ccs Controlled, Clean and Stable (tank farms) 
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FSAR 
- I1 Interim Isolated 

- IP Intrusion Prevention Completed 

Is Interim Stabilized 

MTEIUENRAF 

Final Safety Analysis Report (replaces BIOS, eff've October 18,1999) 

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

- OSD Operating SpeciticationS Document 

pr Partial Interim Isolated 

SAR Safety Analysis Reports 

Standard Hydrogen Monitoring System 

Tank Monitor and Contml System 

W o r d  Federal Facility Consent and Compliance Order, "Washington State Department of 
EXology, U. S. E n ~ ~ n ~  Protection Agency, and U. S. Department of Energy," Fourth 
Amendment, 1994 (Tn-Party Agreement) 

E A  

TSR Technical Safety Requirements 

m Unrevicwed Safety Question 

Wvden Amendment "Safety Measures for Waste Tanks at Hanford Nuclear Reservaton," Seaion 3137 ofthe 
National Defeme Authorization Act for Fiscal Year 1991, November 5,1990, Public Law 
101-510. 

3. INVENTORY AND STATUS BY TANK - COLUMN VOLUME CALCULATIONS AND 
DEFINITIONS FOR TABLE A 4  (SINGLE-SHELL TANKS) 

Mav be either m m w d  or estimated. Supernate is either the estimated or 

Drainable Interstitial This is initiallv calculated. Drainable interstitial liquid is calculated based 
on the saltcake and sludge volumes, using calculated porosity valnes from 
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COLUMN HEADING 

Pumped This Month 

Total Pumped (1) 

Drainable Liquid 
Remaining (DLR) (1) 

Pumpable Liquid 
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 CALCULATlONS (Undcrlined)/DERNITIONS 

Net total aallons of liauid D ~ G &  from the tank durinn the month. If 
suplmate is present, pump production is first subtracted from the 
suprnatant volume. The remainder is then subtracted from the drainable 
intersfitid liquid volume. 

Cumulative net total gallons of liauid D U ~ &  fro m 1979 to date. 

suwrnate olus Drainable Intersfitid Liaui4. The total Drainable Liquid 
Remaining is the sum of drainable interstitial liquid and supernate. 

Drainable Liauid Remainina minus unDumDable volume. Not all drainable 
intersfitid liquid is pumpable. 

Solids formed durinn sodt .um hvdroxide additions to waste. Sludge usually 
was in the form of suspended solids when the waste was originally received 
in the tank from the waste generator, b-tank photogaphs 
used to estimate the volume. 

RiX&tS from CIVSta&atiOtI and D m  'oitation after co ncentmtion of liauid 
waste. usuallv in an evamt or. If saltcake is layered over sludge, it is only 
possible to measure total solids volume. In-tank photographs or videos may 
be used to estimate the saltcake volume. 

Indicates the latest u&te of anv change in the solids volume. 

Indicates the source or basis ofthe West solids volume u&e. 

Date of last in-tank DhotomDhs taken. 

Date of last in-lank video taken. 

Indicates anv change made the D&OUS month. A footnote explanation for 
the change follows the Inventory and Status by Tank Appendix @able E&). 

(1) As pumping continues, supernate, DIL, DLR, PLR, and total gallons pumped are adjusted 
accordingly based on actual pump volumes. 
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APPFBDK G 

TANK FARM CONFIGURATION, STATUS 
AND FACILITIES CHARTS 
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Radiation Monitoring 
Laterals Under Tank RequesVPropct Only 
(X = not I I % ~ )  

Being Routinely Done By Spew 

Tobl Solids 
(1,000 gal) 
Salt Cake/ 
SludgeiDSS 
(Inactive Tanks) 

Exhauster 
(A 104110511M~ 
inoperabve) 

Watch List Tanks 

Interim Stabdizwl 
(Yellow Tank) 

Temperature Readitii 
a Automatlc (TMACC 

Status as of June 30,2001 
Updated Quarterly 

Issued by River Protection Project 

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

Active bnes Only 

Coiicrele encased or pipe In-pipe 

- - - - - - - - - Direct Buried Pipe 

t 

Double Shell Intrusion Controlled Clean single Shell 
and Stable 

Sound Tanks 

All tanks 75 ft dia except 
200 seri0s tanks which are 
20 ft dta 4% 55,000 gal IWWhVFL 

DST = Double-Shell Tanh 
SST = Single-Shell Tank Transfer Line 

DCRT - Double Contained Receiver Tanh 

TMACS - Tank Monitor and Conbol System 
ENRAFiriCiMT - Liquid Level Monitoring Devices 

, ,  

oad Tanks = East Area C-lo6 

- Radiation Moniiorinq 
Dry Well - Approx Location Iallh 

Number 
F Active 

fi = Inactive 

Drainable Liquid 
Remaining (i0m qal) 
(Inachve Tanks) 

Liquid Level Gauges 
v FIC read manually 
Y =Tape read manually Watch List Tanks 

= Intrusion Mode FIG 

Interim Stabdizwl 

&ENRAF Read Manually 
Q=Auto FNRAF an TMACS 

Airlin Circulato Temperature Readitii 

Drainable Liquid 
Remaining (i0m qal) 
(Inachve Tanks) 

Liquid Level Gauges 
v FIC read manually 
Y =Tape read manually 

= Intrusion Mode FIG 

&ENRAF Read Manually 
Q=Auto FNRAF an TMACS 

Airlin Circulato 

0 Manual 
Liquid Observabon 
Well (LOW 

Assumed 
Leaked 

Assumed Date 
Leaker 

Screen ~ Jet Pump ~ 

1 Watch List Tanks I 

I 

BY-Tank Farm B-Tank Farm 
In Service 1950.51 In Service 1945-47 

, 
I 
I , 
I 
I 
i 
1 
I 
8 
I 
I 
I 
I 
I 
8 , 
I 
I 
I 
I , 
I 
I 
I 
I , , 
I 
I , 
I 
I 
I 

In Service 1971-76 

AZ-Tank Farn 
In Service 1975-76 

AX-Tank Farn 
In Service 1965-66 
4 Gip 1,000,MX) gal 

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

AW-Tank Farm 
In Service 1980 

6 @ 1,160,000 gal 

Figure 6-4 
(Schematic) 

AP-Tank Farm 
In Service 1986 

8 @ 1,160,000 gal 

29502008.2C 
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T-Tank Farm 
In Service 1944-47 
12 Q) 530,000 gal 
4 G? 55,000gal 

Q 
- -  - I I , @ 

I 
I 

U-Tank Farm 
In Service 1946-49 
12 G? 530,000 gal 
4 Q) 55,000 gal 

S-Tank Farm 
In Service 1952-53 
12 Q) 758,000 gal 

SX-Tank Farm 
In Service 1954-60 
15 G? 1,000,000 gal 

Figure G-5 
(Schematic) 

I I 

LT' 151-S 

Laboratory 

Hanford 
Tank Farm F a ~ i l i t i ~ ~  

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

Active Lines Only 

Concrete encased or pipe In-pipe 

- - - - - - - - - DirectEurledPipe 

~ "",.,.,., Cross-Site Transfer Lines (concrete 
encased or pipe-in-pipe) 

Controlled, Clean Single-Shell Double-Shell 
and Stable thtruxm 

Sound Tanks F'ruvmbon 
Coinpleted 1 

All tanks 75 f l  dia except 
200 series tanks which are 
20 R dia -23 55 000 gal 

= Double-Shell Tank 
SST = Single.Shell Tank 

DCRT = Double Contained Receiver Tank 

TMACS = Tank Monitor and Control System 
ENRAFIFICIMT = Liquid Level Monitoring Devices 

High Hedt Load Tanks = West Area SX 1071108110911 10:111'1121114 
Radiatlon Morlitorirm 
Dry Well - Approx iocahon 
0 =Achvp 
0 = hac IIVP 

Tank 
Numbei - 

Dry Welt Monilnmg No Longer 
Being Routinely none By Special I 

I R?questiPiop 1 Only iactive Cross- Site 
ransfer Line 

Radiation Monitori 
Laterals Under Tu 

Liquid-Level Gauge 
'4f = f IC read manually 
Y =Tape read manually 

= tntruson Mods FIC 

Watch List Tanks 

=ENRAf Read Manually 
@=Auto ENRAF on TMACS 

A M I  CaculaIors 

Temporature Reading 

, , )  , 
\ 

I Liquid Observation ... .. /i 
Well (LOW) !, 

, Assumed Assunled 
Leaked Screen - Jet Pump - 6 Leaker 

I 

Date 

Watch List Tanks 

H2/Flammable gases (109-SX 
has potential only-other tanks 
vent through it) 

!5 
-...I$ 

& 
a 

% 
2 

c 
h 

Status as of June 30,2001 
Updated Quarterly 
Issued by River Protection Project 
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