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WASTE TANK SUMMARY REPORT 

B M Hanlon 

ABSTRACT 

mis report is the oflcial inventory for radioactive waste storec. .n underground tanh in 

the 200 Areas at the Hanford Site Data that depict the status of stored radzoacfiw 
waste and tank vessel integrity are contained within the report This report provides 

data on each of the existing I77 large underground waste storage tanks and 63 smaller 

miscellaneous underground storage tanks and special surveillance facihbes and 

supplemental information regarding tank surveillance anomalies and ongoing 

investigations This report is intended to meet the requirement of U S Department of 

Energy-fichland Operanons Oflce Order 435 1 (DOE-RL, July 1999 Raaloactive 

Waste Management U S Depariment of Energy-Rwhland Operanons w e e  Richland 

Washington) requinng the reporiing of waste inventories and space utdization for 

Hanford Tank Farm ianh 

111 
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1 gauon 
1 ton 

I METRICCONVERSIONCHART 

= 379htel.s 

= 091metnctons 

I lfwt I = I 3048centlmeters 

1 BhJh = 0 2931 watts 
(Intemat~onal Table) 
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MIS Underground Storage Tmka and 
Special Surveillanee FaciLtres (Inactive) 

WASTE TANK SUMMARY REPORT 
For Month Ending July 3 1 2001 

19 Tnoks East Area 03/01 
21 Tanks West Area (AX 152) 

Note Changes from the previous month are in bold pnnt 

I WASTE TANK STATUS 

Sound Tanks 

I I I I 

Of the 129 tanks classified as Intmm Stabilized 65 arc listed as Assumed Lakers (See Table B 5 )  

Five double shell tmks (SY 101 was removed fmm the hst m January 2001) arc cumntly included on the Hydrogen Watch List and 
arc thus pmhihtcd from receiving waste in nccurdance with Safety Measurcs for Waste Tanks at Hanford Nuclear Resewation 
Section 3137 of the N~a"~lDefe~eAurhwirohonAc~fa~F:scal  Year I991 Public Law 101 510 November 5 I990 

Two of these tanks arc Assumed h k m  (BY 105 BY 106) (See Table B 5 )  

See Appendix E for morc information on Watch List Tanks 

Dates for the Watch List tanks arc offic~ally added to or removed from the Watch List dates Eighteen tanks wen removed fmm the 
Organic Watch List in December 1998 the last two tanks (C 102 and 12-103) were removed from the Organic Watch Lmt m August 
ZOO0 In December 1999 tank GI06 wos removed from the Hlgh Heat Losd Watch List In January 2001 DST tmk SY 101 was 
removal h m  the Hydrogen Watch List Only the Hydrogen Watch List rcmams, which contam 19 SSTs and 5 DSTs 

The TY tank farm was officially dcclarcd Controlled Clean, and Stable (CCS) in March 1996 The TX tank farm and BX tank farms 
were declared CCS in September 1996 
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I1 WASTE TANK INVESTIGATIONS 

This section includes all single or double shell tanks or catch tanks which are showing surface 
level or interstitial liquid level (ILL) decreases or drywell radiation level increases in excess of 
established cntena 

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 a) 
completion of Intmm Stabilization b) the updated occurrence report indicates that the tank/catch 
tank is not an assumed leaker or c) the investigation is completed 

B Tanks with increases indicating uossible intrusion 

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

Candidate Intrusion List Surveillance data for following tanks indicate possible intrusions 

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

The surveillance data were last reviewed on the tanks listed as having probable liquid intrusions 
Memo 74B20 99 045 datedNovember 22 1999 

111 SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS 

A Single Shell Tanks Saltwell Jet F'umDinn (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 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 

2 
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Tank 241 BY-105 - Pumping began July 11,2001 During July, a total of 8 8 Kgallons was 
pumped from this tank 

Tank 241 BY 106 -Pumping was restarted July 11,2001 Pumping originally started in 
August 1995 and was halted in October 1995 due to a USQ evaluation for flammable gas 
concerns During July 2001, a total of 6 3 Kgallons was pumped, a total of 70 0 Kgallons 
has been pumped from this tank since the start of pumping in August 1995 

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 interrupted in early June 2000 The flushing involved in trying 
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 this tank since the start of pumping in 
March 1999 

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

Tank 241 SX 103 Pumping began October 26 2000 All supernate has been removed this 
tank is being evaluated to determine if it can be declared interim stabilized A total of 116 3 
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 interim 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 During July 2001, a total of 3 9 Kgallons 
was pumped, a total of 85 7 Kgallons has been pumped from this tank since the start of 
pumping in January 2000 

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 During July 2001, a 
total of 3 8 Kgallons was pumped, a total of 76 9 Kgallons has been pumped from this tank 
since the start of pumping in March 2000 

B Vadose Characterization 

Borehole W33 46, adjacent to tank B 110, was drilled to a depth of approximately 190 feet 
Soil samples were collected for analysis as part of the tank farm vadose zone 
characterization activities During decommissionmg, this borehole was completed as a 
vadose zone monitoring structure Work was accomplished in cooperation with scientists 
from Idaho National Engineering and Environmental Laboratory and Pacific Northwest 
National Laboratory This borehole is now the first fully instrumented vadose zone 
hydrographic monitoring structure to be completed in a Hanford site tank farm 

3 
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C 

The Report is in the process of being revised to be more current pertinent and to eliminate 
redundancies 

Chanpes to the Monthlv Summaw Report 

Appendix A is now DoubleShell Tanks Monthly Summaries, and contains information 
relating only to the Double-Shell Tanks 

Appendix B is now Single Shell Tanks -Monthly Summaries, and contains information 
relating only to Single Shell Tanks 

Appendix C remains as Miscellaneous Underground Storage Tanks and Special 
Surveillance Facilities It is expected this will be revised and/or expanded in future issues 

Appendix D is now Glossary of Terms (formerly Tank and Equipment/Status Code 
Definitions) 

Appendix E is now Watch List and High Heat Load Tanks Temperature Monitonng, 
ENRAF Installations, Tank Monitor and Control System (TMACS), this includes 
information on both Single Shell and Double Shell tanks 

Appendix F is now Tank Configuration and Facilities Charts (formerly Tank Farm 
Configuration, Status, and Facility Charts) 
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AF'PENDIX A 

DOUBLE-SHELL TANKS 

MONTHLY SUMMARY TABLES 

A 1  
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TABLE A 2 SUMMARY OF WASTE TRANSACTIONS IN THE DOUBLE SHELL TANK (DST) SYSTEM 
July31 2001 

All volumes in K~bGallons 

The DST ey. tm romd writ. add&um from SST pumping 151 A2 ER 31 1 and MI- Water in July 2001 
Then war a net chargeof +WOW pl lws  in tho DST system fw July 2001 
The totpl DST mventory m of JW 31 2001 was 20 833 millm grllw 
There ware -38 Kp* (6 IQd SWL + 29 Kgak H20) of Saltwell Lquki (SWL) pumped to tho East Area DSTs (101 AN) in July 2001 
Them wen -37 Kgab of SWL (4 Kg8b SWL + 29 Kgsk H20) pumped to tho West Area DSTs (102 SY) M July 2001 
The SWL numbua ua p.kmnwy nd y1 subject to change anw system engineers do a va1ldetm-1 tho vokrmg 
mpwdsd wnhm .cbul wut.vdune phm any mta added fw ddubon and tmnncfer kns hsha 
S~ngbShdl Tank (SST) 1oB.S rn I~~WNT St.khzd in June 2001 tho M I  dJUStOd w b  h m g  for thm tsnk p8 

wpp4ed by System Engmaia (. 505 Kgab Saltcake (SC) 13 Kgak SI* (SL) 16 Kgak Intersbtd Lquld (IL) 
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MONTHLY INVENTORY CHANGE 
wMEo1 TOTAL 20743 
07TJMl TOTAL 20833 
CHANGE= 90 

Table A-3 Double-Shell Tank Space Usage and Inventory by Waste Type 
Julv 31 2W1 

- 
GRAND TOTALS 

DILUTE SUPERNATE (DN/DC) = 3704 
SLURRY (DSSIDSSF) = 5485 
CONCENTRATED COMPLEXED (CC) = 431 1 
CONCENTRATED PHOSPHATE (CP) = 1088 
AGING SUPERNATE (AW) = 1792 
DST SOLIDS (SUSC) = 4453 

TOTAL= 20833 

TOTAL AVAILABLE DST SPACE 
Now-uilffi 2 
GING 

TOTAL= 

Tank Space Usage 
I TANK SPACE CHANGE 

1 TANK SPACE 

I CHANGE= 

T n T A I =  

E] 
w 1 0 3  

W1M.  

Y 101 

MERGENCY SPACE 
LAW o( HLW RETURN 
REMAINING SPACE 

~~ 

Inventory Calculation by Waste Type 

DILUTE SUPERNATE (DN) 

SLURRY SUPERNATE (DSS/DSS -1 
w 101 
w 1 0 3  

TOTAL SOLIDS= 24251 

PHOSPHATE SUPERNATE (CP) 

GlNG SUPERNATE (AW 

TOTAL AW= 1792 
TOTAL SOLIDS= 157 
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NOTE 

Dome Elevaaon SUNSY. are not required for 
DSTs 

Psychrometrics and in tmk photoshndeos are 
taken 8s needed 

TABLE A 4  DOUBLE SHELL TANKS MONITORING COMPLIANCE STATUS 
28 TANKS (Sheet 1 of 2) 

July31 2001 

LEGEND 
OIC 
06 = OUt O f  SeMCO 
FICIENRAF 

OSD = OSD T 151 0007 OSD T 151 00031 
None = no M T FIC or ENRAF installed 
W F = WeiOht Factor 
NIA 
Rad = Radiation 

= Noncompliance with applicable documentation 

= Surface level measurement dencss 
M T 

= Not Applicable (not monitored or no monitonno schedule1 

There were no Double Shell Tanks Out of Compliance (OK) ths month 
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TABLE A 4 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 an FIC and a manual tape (M T) whch is used when the FIC is out of 
mce Noncompliance W/C) wlll be shown when no reedmgs are obtamed ENRAF gauges ere bemg 
installed to replace the FICs The ENRAF gauges ere bemg connected to TMACS but some ere Currently 
bemg read manually 

Psychmnetnc d m g s  are taken on an as needed basis No psychrometnc readmgs are currently bemg 
taken m the double shell tanks 

The OSD T 15 1-0007 specifies double shell tank temperature llrmts grdents etc 

The applicable OSD and HNF IP 0842 latest revisions are used as guidelmes for momtormg Leak Detechon 
Pits (L.DP) See also (6) and (7) below 

AW 102 has an ENRAF an FIC and an M T The FIC is scheduled to removed 

USQ TF 97 0038 dated Apnl28 1997 specfies dkscontmumg the use of leek detechon pit rdahon 
momtonng equpment m all double shell tank farms where the leek detechon pits ere used as terbary leak 
detecbon Tlus applies to all double shell tank farms 

Leak Detectron Pit weekly reedmgs ere bemg obtamed by Instrument Techcians for the followmg 
AP 103C(fortanksAP 101 104) 
AP lOSC(fortanksAP 105 108) 

SY 102 Manual Tape has sporadic readmgs The ENRAF is the pnmary dewce 
SY 103 Manual Tape has spordc  readmgs The ENRAF is the pnmary dmce 

SY 101 LDP reedmgs ere above normal range EDL #So007 to repslr it 
SY 103 LDP &gs are above normal range EDL #241 SY 95 5 to repau it 

AY 101 and 102 annulus The rehun lme was ventmg mside the CAM cabmet a new rehun h e  will be 
installed 

SY 101 and SY 102 two annulus leak detectors m SY farm are out of MWKY due to excessive 
n u i s m  dams Tbe ENRAF gauges are believed to be overly sensitive, a buffer WIU be mstalled 
belween the gauge and the annunciator panel 'RIM modbwatmn is expected to be completed m 
September 2001 
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APPENDIX B 

SINGLE SHELL TANKS 

MONTHLY SUhMARY TABLES 

B 1  
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TABLE B-2. SINGLE-SHELL TANK3 STABILIZATION STATUS SUMMARY 
July 31,2001 

EASTAREA 
A-101 
A-102 

Ax-101 

BY-102 
BY-I 03 
BY-to5 
BY-I06 
BY-lo9 

$$ 
C-103 > 
&lo5 &3Y-101 

BY404 

WEsTAREA 
s-101 8 BY-I 11 
SI 02 
s-I03 
s-I06 
SI 07 
s-I08 
s-I 09 
5-110 
s-111 
s112 

sx-101 
sx-1 02 
SX-103 
sx-1w 

ldlEsraBEB 
S I 0 4  
s-lo5 

SX-107 
SX-106 
sx-lo9 
sx-I I O  
SX-I l I  
sx-112 
sx-113 
SX-114 
sx-115 

T-102 
7-103 
T-lo5 
T-lo6 
T-108 
T-109 
T-112 
T-201 
T-202 
T-203 
T-2D1 

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

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

8, 
& X - l C n  

B-FARM - 16tanks 

&c-rro 

WESTAREA 
$3-103 
5-104 
5-105 
5-106 
5-106 
5-1 09 
5-110 

sx-104 
sx-106 
SX-107 
sx-108 
sx-109 
sx-I10 
sx-111 
sx-112 
sx-113 
SX-114 
SX-115 

T-Farm - 16 tanks 
TX-FARM - 18 tanks 
N-FARM ~ 8 tanks 

u-101 
U-103 
u-104 
u-105 
u-106 
u-110 
u-112 
u-201 

T-101 
T-104 
T-107 
T-110 
T-111 .,, 

SX-Io5 u-202 
sx-108 

&to2 
U-103 
u-105 
u-108 
U-107 
u-108 
u-1M) 

BX-FARM ~ 12 Tanks 

h 

Note: CCS activities have been deferred 
until funding is available. 
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TABLE B-3. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS (Sheet 1 of 3) 
July 31,2001 

_ .  . - 
149 

SN = Supernate pumped (Non-Jet Pumped) 
NIA = Not yet interim stabilized 
ASMD LKR = Assumed Leaker 

Total SinQle-Shell Tanks 

B-12 



HNF Ep-0182 Rev 160 

TABLE B 3 SINGLE SHELL TANKS INTERIM STABILIZATION STATUS 
(sheet 2 of 3) 

Footnotes 

These dates m&cate when the tanks were actually mterun stabhxd In some cases the official mtenm 
stabillzatm documents were issued at a later date 

Although tanks BX 103 T 102 and T 1 12 met the mtenm stablllzatmn adrmnrstratwe procedure at the tune 
they were stabilmd, they no longer meet the recently updated adrmnrstratwe procedure The tanks were re 
evaluated m 19% Md ktter 9654456 J H Wicks to Dr J K McClwky DOERL dated September 19% 
wlls i d  whrch racanmended that no M e r  pumpmg be performed on these tanks based on an econormc 
evalustlon 

Document RF'P 5556 Rev 0 Updated Dramable Intershhal Liqrud Volume Estnnates for 1 19 Smgle Shell 
T& Declared S t a b i l d  J 0 F~eld, February 7 ZOO0 states that five tanks M longer meet the stabdmtion 
mtena (J3X 103 T 102 and T 112 exceed the supemstant cntena, and BY 103 and C 102 exceed the DIL 
mtma) 

An mtrusion mvestlgatm was completed on tank B 202 m 1996 because of a detected mcrease m surface 
level As a result of h s  mvestlgatm it was detennmed that tlns tank no longer meets the recently updated 
adnurustratwe p d u r e  for 200 senes tanks 

Earlier v~s lons  of HNF SD RE TI 178 SST Stabillzahon Record, uxhcated that onpal Interm 
StabtllzatlondataarenussmgonfourtanksB201 TI02  T112 andT201 HNFSDRETI178Rev7 
dated February 9 2001 added three add~t~nal tanks to those mssmg stabillzatm data A 104 BX 101 and 
sx 115 

Tank241 T 104wasIntenmStabi1zedonNovemba19 1999 IntankmbtakenOctober7 1999 shows 
the surface is clearly sludge type waste wth no saltcake present No nsible water on surhce Waste surface 
appears level across tank w~th numerow cracks There is a rmnunal collapsed area around the saltwell screen, 
w~th  110 w b l e  bottom 

Tank 241 T 110 was Intenm S t a b i W  on Januq 5 2000 &a a mjor equpnent f a b e  An m tank video 
taken October 7 1999 (pumpmg was &sconhued on August 12 1999) showed the surface of th~s tank as 
smooth, brown tmted sludge wth visible cracks 

Tank 241 S 103 was declared I n t m  Stabillzed Apnl18 ZOO0 The surface is a rough, black and brown 
colored waste wth yellow patches of saltcake msible throughout The surface appears to be damp but not 
saturated, and shows irregular crackmg typically seen wth surfaces be-g to dry out A pool of 
supematant liqrud (10 feet m d ~ m t e r  5 feet deep 1 0 Kgallom) is msible from mdeo observations 

Tank 241 SX 104 was declared Intenm Stabillzed ApnlZ6 Z o o 0  after a major equipment fmlure The 
surface IS a rough yellowish gray saltcake waste wth an megular surface of vlsible cracks and shelves that 
were created as the surface dned out The waste surface appears to be dry and shows no standmg hqrud wthm 
thetank 

Tank 24 1 SX 106 was declared IntRlm Stabillzed May 5 2000 The surface is a smooth whte colored 
saltcake waste The d a c e  level slopes sl~ghtly ffom the tank sidewall down to a large depression m the cents 
of the tank A second depression sutTounds both saltwell s c m  and an abandoned LOW The waste surfaces 
appear dry and show no standmg liquid w h  the tank 
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TABLE B 3 SINGLE SHELL TANKS INTERIM STABILIZATION STATUS 
(sheet 3 of 3) 

(9) Tank 241 U 103 was deolared Intenm Stabilzed Septwba 11 2000 The surface is a brown colored waste 
wlth mgular patches ofwhte salt crystal Approxunately 30h of the waste surface is covered by the salt 
fmahons The surface level slopes slightly from the tank sulewdl down to the first of two depressmu ln the 
center of the tank The waste surface appears dry and shows signs of drymg and crackmg due to saltwell 
pumpmg LOW mdnp h c a t e  an average d j ~ t e d  JLL of 60 2 mches There is a small pool of supernatant 
l i q d  estunetad to be 500 gallons 

(10) T~ak241 S 106wasdeclaredIatenmStabilwedonFebruruyl 2001 Thesurfaceisamugh brownand 
yellow-cdored spltcake waste wth an megular surface of mounds and saltcake crystals that were created as the 
Jurficc WPI dncd out The waste surf- appears to be dry and shows no stmdmgliqud wltIun the tank 
There is no eMdam of supernatant hqwd from vldeo observahons The waste surface slopes gradually from 
the trnk s~dcwell to the depression m the center of the tank The depression surrounds both of the saltwell 
screens but does not extend around the temperahre probe and ENRAF h c e s  

Tank 241 U 105 was declared Intenm Stahllwed on March 29 2001 after a major eqwpment failure The 
surface is a brown colored waste wth yregular patches of whte salt crystal Approxunately 15% of the 
surface IS c o v d  by the salt formahons The surface level slopes to the first of two depressions tn the center 
of the tank the first depression is cone shaped and estunated to be 22 feet tn d~smeter The second depression 
lnslde the first, is cyllndnoally shaped and has a &amete~ of appromately 10 feet Both depressions are 
centerad on the saltwell s c m  The waste surface appears dry and shows signs of maclung due to saltwell 
pumpmg There is no wsible Iiqwd m the tank 

Tank 241 U 106 was declared Intenm Stabillzed on March 9 2001 
colored waste that is covered wth many stalagrmte t y p  crystals growmg on the surface The crystals cover 

ups of crachng due to sdhvell pumplng The SupRnatant pool is estimated to be 13 3 feet m mameter based 
on the visble poltron of the saltwell screen The pool is centered on the saltwell screen 

(1 1) 

(12) The surface is a dark browdyellow 

appronmately 75% of the waste surface The waste surface 1s Irregular appears dry and shows only mUUmal 

(13) Tank241 S 109wasdeclar~IntenmStahillzedonJune 11 2001 Thesurfaceispnmanlyawhtecolored 
salt crystal wth small patches of dark salt wsible due to saltwell/samphng actrvihes Approxunately 95% of 
the waste surface is covered by the salt formahons The surface level slopes shghtly from the tank sidewall 
down to a depression m the center of the tank The waste surface appears rough and dry and shows signs of 
craclung and slumpmg due to saltwell pumptng 
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TABLE B-4 SINGLE SHELL TANK INTERIM STABILIZATION MILESTONES 
July31 2001 
(sheet 1 of 2) 

New single-shell tank intenm stabmuon rmlestones were newated in 1999 and are idenr&d in the Consent 
Decree Thc Consent Dmee was approved on August 16 1999 

CONSENT DECREE 
Attachments A 1 and A 2 

Follanng IS the acheduk for pumping I i q d  waste from the remmng twenty NIX (29) single shell tanks Tlus 
schedule u eaforasMe p t m m t  to the terms of the Decree except for the Prop3 Pomptng Completmn Dates 
wluch are estlmstcs only and wt enforcable (Note Schedule does not include C 106) 

Tank F’mp3ul F’umpmg Actual Pumping hjeaed Pumping Intenm Stabihzauon 
Deslgnaum Start Dptc S M  Date complmon Date Date 

1 T104 Alreadyimtucted March24 19% May30 1999 November 19 1999 
2 T 110 Alreadymhated May 12 1997 May30 1999 January5 2000 
3 SX104 AlreadylNuated September 26 1997 December 30 2000 Apnl26 2000 
4 s x 1 0 6  Alrrady mhated October6 1998 December 30 2000 Mays 2000 
5 S 102 July31 1999 March18 1999 March30 2001 
6 S 106 July31 1999 Apnl 16 1999 March30 2001 Februarvl 2001 
7 S 103 July31 1999 &e4 1999 March30 2001 Apnl18 2000 
8 U 103* JunelS 2000 September 26 1999 ADnll5 2002 W r n b e r  11 2000 
9 U 105. June 15 2000 December 10 1999 Apnl 15 2002 March29 2001 
10 U 102. Junc 15 2000 January20 2000 ADnl IS 2002 
11 U 109. June 15 2000 March11 2000 Apnl15 2002 
12 A 101 octobsr30 2000 May6 2000 September 30 2003 
13 AX 101 October30 2000 July29 2000 September 30 2003 
14 SX 105 March15 2001 August8 2000 February28 2003 
IS SX 103 MnnhlS 2001 October26 2000 February28 2003 
16 SX 101 March15 2001 November22 2000 February28 2003 
17 U106* MarchlS 2001 August24 2000 February28 2003 March9 2001 
18 BY 106 July15 2001 July11 2001 June30 2003 
19 BY 105 July15 2001 July 11,2001 June30 2003 
20 U 108 December30 2001 August30 2003 
21 U 107 December30 2001 Au&t 30 2003 
22 s 111 December 30 2001 August30 2003 
23 SX 102 Decunber30 2001 August30 2003 
24 U111 Nwcmber30 2002 September 30 2003 
25 S 109 November30 2002 September23 2000 September30 2003 June 11 2001 
26 S 112 November30 2002 September 30 2003 
27 S 101 November 30 2002 September 30 2003 
28 S 107 Novemker30 2002 September 30 2003 
29 c 103 ThcDsaoc~(MaoIatmtathnDsanba30 ZOO0 WE~Udetamuvwhdhcrtheorgvuchyadpunp.blehqu& 

mUbspmpsdhntbutbgdherorqaratoly d m L l d & h h a d f e r m s , t m g p + u t p n g d b b &  tbe 
p t ~ ~ ~ w l l  mcorpontcthe uutlltlan dudlvr mtotlus IdrdulenpvdadmSc&mVI ofthcl)ccrrc 
Cuqkttm OI(PuuadalctlatoWWEonDcosmbaZ2 Zoo0 mdqtherrqulrsmsltrofthurml*ltone 

* Tanlrs contanung orgamc complexants 
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TABLE B-4 SINGLE SHELL TANK INTERIM STABILIZATION MILESTONES 
(sheet 2 of 2) 

COIIlDhlOII RfhtellIXl Stabhatmq DOE wll complete mtenm stabillzabon of all 29 mgle shell tanks listed above by 
September30 2004 

P’XRXltaffi Of PllIDtldJ~ e Liaud Remnum~ to be Removed 

93% of Totnl Liqud 
38% of Orgmc Complexed F’umpable Liquds 
5% oforgPnrc Complexed Pumpable Liqmds 

9/30/1999 (1) 
9/30/2oOo (2) 
9/30/2001 

18% of Totat Liqwd 9/30/2002 
2% of Total Liqmd 9/30/2003 

The pewmtqe of pumpable liqud remmung to be removed IS calculated by &n&g the volume of 
pumpable I i q d  mauung to be removed fiom tanks not yet mtenm stabilued by the sum of the total amount 
of ligurd that has bem pumped and the pumpable hqmd that remans to be pumped h n  all tanks 

The Pumpabk Liqud Rrmauung was r e d d  to 88% by 9/30/99 ex- h s  destone Reference 
LMHC 9951926 R1 D I Allen, LHMC to D C Btysos DOE O W  dated October 26 1999 

The Complexed Purrgable Llqud R e m m g  was reduced to 38% by 9/15/00 Reference CHG-OOO4752 
R F Wood, CHG to J J Shwt, DOE O W  dated September 13 2000 

( 1 )  

(2) 
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TABLE B-5 SINGLE SHELL LEAK VOLUME ESTIMATES 
(Sheet 2 of 6) 

Footnotes 

(1) Current eshmates [see Reference@)] are that 610 Kgallons of coohg water was added to Tank 241 A 105 
fiomNovember 197OtoDecanber 1978ton1dmevapratwecoolmg InsccordancewthDanmusWaste 

[Wahngton A b s t r n t w e  Code 173 303 070 (2)(a)(ii) as amended W&gton State 
Department of Ecology 1990 Olympia, Washmgton] any of &us coolmg water that has been added and 
subsequmtly leaked from the tank must be cla.wfied as a waste and should be mcluded m the total leak 
volume In August 199 1 the leak volume m a t e  for &us tank was updated m Bccordance wth the WAC 
reguI&m prrvlous estunates excluded the coolmg water leaks from the total leak volume estmates because 
the waste -tent (cmcmtratmn) m the coolmg water whch leaked should be much less than the on& 
hqud warrtc m the tank (the sludge is relatwely msoluble) The total leak volume e m a t e  m t h ~ ~  report 
(10 to 277 Kgallons) is based on the followmg (see References) 

1 

2 

Reference @) contavls en estunate of 5 to 15 Kgallons for the mt~al leak pnor to August 1968 

Reference (b) contams an estunate of 5 to 30 Kgallons for the leak whde the tank was bemg sluced 
from August 1968 to November 1970 

Reference @) contams an estunate of 610 Kgallons of coolmg water added to the tank from 
November 1970 to December 1978 but it was esbated that the leakage was small d u n g  t h ~ s  
penod Thts reference contam the statement Sufficient heat was generated m thc tank to evaporate 
most, and perhaps nearly all of &us water 
from November 1970 to December 1978 

Reference (c) contans an estlmate the 378 to 4 10 Kgdons evaporated out of the tank from 
November 1970 to December 1978 Subtmctmg the nummum evaporabon m a t e  &om the cmlmg 
water added estunate provldes a range from 0 to 232 Kgallons of cmlmg water leakage from 
November 1970 toDecember 1978 

3 

Th~s results m a low m a t e  of zero gallons leakage 

4 

Low Estunate HI& Estmate 

PnortoAugust 1968 So00 15 000 
August 1968 to November 1970 5OOO 30 OOO 
November 1970toDecemba 1978 0 232.000 

Totals 10 OOO 271 000 

(2) These leak volume estmmtes &@ mclude (with some excephons) such h g s  as (a) coolm/raw water 
leaks (b) mtrus~ons (ram mfiltrston) and subsequent leaks (c) leaks mside the tauk fm but not through the 
tank her   surf^ leaks pipelme leaks leaks at the jomt for the overflow or fill h e s  etc ) and (d) leaks from 
catchtanks d~vers~onboxes encasements etc 

In many cases a I& was suspected long before it was i d e n ~ e d  or confumed For example Reference (d) 
showsthatTank241 U 104wassuspectedofleakmgm 1956 The1eakwasconfumedm1961 Th~sreport 
hsts the assumed leaker date of 1961 U s m g m  standards Tank 241 U 104 would have been declared 
an assumed leaker m 1956 In 1984 the mtena designatmns of suspected leaker 
confumed leakex borderlme and dormant, were merged mto one category now reported 
as BsJumed l e k  
leaked It is lughly lkely that there have been undetected leaks &om smgle shell tanks because of the nature of 
thelrdeslgnandlnstrumentatlon 

(3) 

queshonable mtegnly 

See Reference (0 for explanation of when how long and how fast some of the tanks 
declared leaker 
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TABLE B 5 SINGLE SHELL TANK LEAK VOLUME ESTIMATES 
(Sheet 3 of 6) 

(5) The u1~w~n8 rc&ahon levels m drywells and laterals associated wth these three tanks could be d c a t m g  
cwtmung leak 8: movement of exlshng rdonuclides m the sod There IS no wnclusive way to confum these 
obsuvatums @pat spectral drywell scans are not part of the current Tank Farm leak detectmn program but 
can be run on q u e s t  a specid needs mse A select subset of drywells is routmely momtored by the Vadose 
Zone Chare&nz.nhon FTOJ& to assess movement of gamma enuttmg rdonuclides m the subsurface There 
are currently no funchmg laterals and no plan to prepare them for use) 

Methods were used to estunate the leak volumes h these 19 tanks based on the assumuh on that theu 
cumulatwe leakage is appmxnately the same as for 18 ofthe 24 tanks idenhtied m footnote (9) For more 
dduls see Reference (g) The total leak volume estmate for these tanks is 150 Kgellons (rounded to the 
nearest Kgdon) for an average of appromately 8 Kgallons for each of 1 9 tanks 

The t0t.l Ius been minded to the nearest 50 Kgallons Uppa bound values were used mmany cases m 
de.velopmg tbese estunates It is llkely that some of these tanks have not actually leaked 

Leak volume esllmate is based solely on observed liqrud level decreases m these tanks Tlus IS considered to 
be the most accurate method for estmatmg leak volumes 

The m e  content show is as listed m the reference document and IS 
therefore a cumulative total is mappropnate 

Tank241 C 101 expenencedaliquidleveldecreasemthelate 196Osandwastakenoutofmceand 
pmped to a rmo~mum heel m Decanber 1969 In 1970 the tank was classified as a queshonable mtegnty 
tank Liqud level data show decreases m level throughout the 1970s and the tank was saltwell pumped d u n g  
the 1970s e d n g  m Apnll979 The tank was reclassdied as a contirmed leaker m January 1980 See 
Ref- (q) and (r) refer to Reference (s) for donnation on the potenhal for there to have been leaks f b m  
& C  farmtanks(specfically C 102 C 103 andC 109) 

These dates dcate  when the tanks were declared to be mtenm stabillzed In some cases the official mtenm 
stablllzatloa documents were issued at a later date Also m some cases the field work associated wth mtenm 
stabiluabon was completed at an earlier date 

Tank 24 1 T 1 1 1 was declared an assumed re leaker on February 28 1994 due to a decreasmg trend m 
surfpce level measurement Tlus tank was pumped and mtenm stabdmhon completed on February 22 1995 

Tank BX 1 1 1 was declared an assumed re leaker' m Apnll993 Preparahons for pumpmg were delayed 
followmg an admmstrahve hold placed on all tank farm operatmu m August 1993 Pumpmg resumed and the 
tank wna declared m t m  stab1hed on March I5 1995 

The le& volume and cune release estunates on SX 108 SX 109 SX 11 1 and SX 112 have been re 
evaluated uslng o HMoncal Leak Model [see Refereme (t)] In general the model estunates are much lugher 
than the values listed m the table both for volume and cunes released The values hsted m the table do not 
deet tlus m s e d  estunate because In paNcular it IS worth emphaslvng that tlus report was never meant to 
be a ddiNhve update for the leak baselme at the W o r d  Site It was rather meant to be an attempt to new the 
issue ofleak mventones wth a new and Merent methodology 

(6) 

(7) 

(8) 

(9) decayed to a consistent date 

(10) 

(1 1) 

(12) 

(13) 

(14) 

(Tlus quote IS &an the iirst page ofthe 
referenced+) 
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(1 5 )  In July 1998 the Washmgton State Dep-ent of Ecology (FMlogy) b t e d  the U S Depar!ment of Energy 
(DOE) to develop m t w e  d o n  plans for eight smgle shell tank farms (BBXBY/S/Sm/TX/TY) where 
groundwater contammahon llkely ongutated &om tank farm operatmu A Tn Pruty Agreement mdestone 
(M 45 senes) was heloped that estabhshed a formallzed approach for evduatmg nnpacts on groundwater 
quality of loss of tank wastes to the vadose zone underlymg these tank farms Planmng documents have been 
completed f a  the S S X  B BX, and BY tank farms and wll be completed shortly for the T TX and TY 
farms The phase 1 field mv&gatm is near completm m the S and SX tank farms and has begun m the B 
BX, and BY f.nns Field wa‘k is antmpated m FY 02 for the T TX and TY tank farms The remaImng four 
mgk shell tank farms are expected to be lncluded m correctwe a c t m  plans m the near future. 

All of the mformatm lncluded m this appendm is currently under m e w  and sigrufcant revisions are 
anbcipated Recently major tank farm vadose zone lnvdgatwe efforts (such as the baselme spectral gamma 
ray loggmg of all drywells ln all mgle shell tank farms as well as dnllmg and samplmg ln the SX tank farm) 
were completed Thls appendw vnll be msed as a better understdmg of past tank leak events is developed 

SST Vadose Zone Project dnllmg and testmg actwibes near tank BX 102 were mpleted March 200 1 A 
h h o l e  (299 E33-45) was dnlled through the postulated urnmum plume resnltmg h m  the 195 1 tank BX 
102 overiill event to confirm the presence of urnmum, define its present depth and survey other mtauunants 
ofurtenst such as Tc 99 Thuly five split spoon samples were collected for laboratny snalyses Tlus 
h h o l e  was dacoMlllssioned &er collect~on and analysis of groundwater samples. 

Borehole W33-46 adjacent to Tank E l l 0  we8 drilled to a depth of approumately 190 feet. Sod 
s u p l a  we- ed*cted for analyib M part of the tank farm vadow mne charrtematwn actlvitks 
During dceoarbrioning thh borehole WM completed u a vadow mne monitorieg rtrudurc Work 
WM accompbbsd L Eoopcrath with wlentbt8 from Idaho Natmal Engineering and Environmental 
L.borrJor)r and Pacific Northwest National Laboratory Thh borehok b now the first fully 
hdruwentcd vadose m e  hydrographic monitoring structure to be completed L a Hnnford site tank 
farm. 
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References 

Muthy K S et sl June 1983 Assessment of Single Shell TankResidual Liquidlssues at HanfordSite 
Washington PNL 4688 Pacdk Northwest Laboratoly hchland, Waslungton 

WHC 1991% Tank241 A 105LeakAssessment WHC MR-0264 WestfnghouseHanfd Company 
Rlchland, W ~ m  

WHC 1991b Tank241 A 105 EvaporationEstimate 1970Thmugh 1978 WHC EP 0410 Westmghowe 
H d d  Company Rlchland, Waslungton 

Srmth, D A. January 1986 SingleShell Tanklsolation SaJkly Analysis Report SD WM SAR-006 Rev 1 
W e s h n ~ ~ H a n f d C o m p a n y  Rlcland waslungton 

McCsnn, D C and T S Vat1 September 1984 Waste Stahrs Summary RHO RE SR 14 Rockwell Hanford 
Opemt~ons, hchland Waslungton 

Catlm, R J March 1980 Assessment of the Surveillance Program of the High Level Waste Storage Tanks at 
Hanford Hauford Engmeenng Development Laboratory Rlchland, Waslungton 

Baumhardt. R J May 15 I989 Letter to R E Gerton U S Department ofEnergy hchland Operabons 
office Single-Shcll TankLeak Volumes 8901 832B RI Westmghouse Hanford Company Rlcland 
W h g t o n  

WHC 1990% Ocnrrrence Report, Surjbce Level Measurement Decrease in Single Shell Tank 241 AX 102 
WHC UO 89-023 TF 05 Weshnghouse Hanford Company RlcNand, Waslungton 

Groth D R July 1 1987 Internal Memorandum to R J Baumhardt LiqurdLevel Lasses in Tanks 
241-C 201 202 and 204 65950 87 517 Weshnghowe Hanford Company Rlchland Washmgbm 

Groth, D R and G C Owens May 15 1987 Internal Memorandum to J H Roecker Tank I03 A Integnly 
Evaluation Weshnghouse Hanford Company Rlchland, Waslungton 

Dunford, G L July 8 1988 Internal Memorandum to R K Welty Engineering Investigation Interstitial 
LiquidkveIDecrrase in Tank241 SX 104 13331 88 416 WestmghouseHanfordCompany ficland 
w-m 
ERDA, 1975 Final Environmental Statement Waste Management operations HanfordResewation 
Richland Washington ERDA 1538 2 vols U S Energy Research andDevelopment Admnustrabon 
Waslungton, D C 

WHC 1992a Tank241-SX 108teakAssessment WHC MR 0300 Westmghowe Hanford Company 
hchland, Waslungton 

WHC 1992b Tank241 SX 109teakAssessment WHC MR 0301 Westfnghouse Hanford Company 
Rlchland, waslungton 

hdand,Waslungton 
WHC 1992c Tank241 SX 115teakAssessment WHC MR 0302 WestmghoweHanford Company 

B 21 



HNFEP-0182 Rev 160 

TABLE B 5 SINGLE SHELL TANK LEAK VOLUME ESTIMATES 
(Sheet 6 of 6) 

@) WHC 19926 Occwence Reporf Apparent Decrease in LiquidLewl in Single Shell Underground Storage 
Tank241 T 101 LeakSuapected Investigation Continuing RL WHC TANKFARM 1992 0073 
weatmgha\sc Hanfd company Rlcllland, Washm* 

RlCM.nbwaslllll* 
(s) WHC 199Ob AHlatoryof the 2WArea TankFarma WHC MR-0132 WeStlnghouseHdord Company 

(r) WHC 1993% Aaaessmcnt of Unsatumted Zone Radionuclide Contamination Around Singh Shell Tonks 
241C 105 and241-C 106 w" TI 185 REV OA. Westqhouse W o r d  Company Rlchlmd, 
washtogton 

(s) WHC 1994 Oocumnce Reporf Apparent LiquidLevel Decrease in Single Shell Undergmund Storage Tank 
241 T 111 Dechredan AssumedRe Leaker RL WHC TANKFARM 1994 0009 WeStlnghcuseHanford 
ca8p.ny Rlchlmd waslll l lm 

(t) HNF 1998 Agww S F andR A Corbm,August 1998 Analysis ofsXFann LeakHistones Histoncal 
LeakModrl (HLM) HNF 3233 Rev 0 Los Alamos Nat~onal Laboratoty Los Alamos New Mexlco 

€3 22 



HNFEP-0182 Rev 160 

TABLE B 6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS 
149 TANKS (Sheet 1 o f 3 )  

July31 2001 

Tank Category 
I Hiah 

There were no Single Shell Tanks Out of Compliance (OK) ths month 

Primary LOW 
Temperatu~e Leak Surface Level Readings (1)  R adna. 

Readings Detection (OSD) IOSD)14 5) 

LEGEND 
o/c 
DES = OUt of SsMce 
NIA 
None 
LOW 

POP = Rant Opsranng Procedure TO 040 650 
MT/FIC/ 

OSD = Operating Spec Doc OSD T 151 0001 3 

FSARKSR 

- Noncompliance with applicable documentation 

= Not applmble (not mawtored no schedule) - Apphcable equipment not instelled 
= LOW rshngs  taken by Neutron probe 

(exception Tank AX 101 taken by gamma sensors) 

= Surface level measurement devices 
ENRAF 

00030 and 00031 
= Find Safety Analysis RaportKschnical Safety 

Requirements 

Tank 
Number 
0.110 

BY to9 

Notes 
All Dome Elevation SUNO~ momtonng IS in compliencs 
Psychrometncs mowtonng IS on an as needed basis 
In tank photoshndeos are taken on an as needed basis 
Drywell manstonng is no longer required 

The followng table indmtes Single Shell tank morutonng h c e s  whch were Out Of SeMce (06) as of the last day 
of tlus month 

Watch 
Llst Heat (3) Source (4) MT I FIC I ENRAF I Neutron 

LOW NOW I Nons I IOISI 161 I 
NOIN LOW Nom 1 015 171 I N O M  I 
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TABLE B 6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS 149 TANKS 
(Sheet 2 of 3) 

Footnotes 

1 All SSTs have either manual tape FIC or ENRAF surface level measunng devlces Some also have up  cords 

ENRAF gauges are h g  installed to replace FICs (or sometunes manual tapes) The ENRAF gauges are bemg 
connected to TMACS but many are currently bemg read manually fiom the field See Table E 5 for list of ENRAF 
mstall&ons 

H ~ g h  heat tanks have achve exhausters psychranetncs can be taken m the lugh heat tanks Psychmmetnc readmgs 
arenotrequred,butcanbetakenonan ssneeded basis 

Psychromeh7c readmgs are taken annually m SX fm 

Temperature redngs may be regulated by OSD POP or FSAR@SAR only regulates hgh heat load tanks) (see 
Legend, page B 23) Temperatures cannot be o b t a d  m 13 low heat load tanks (see Table B 2) The OSD does 
not requrre redngs or repnu of out of m c e  thennwuples fa the low heat load (526 000 BtUm) tanks 
However the POP requues that attempts are to he made sem~annually m January and July to obtam redngs for 
these tanks 

Temperatures m some tanks cannot be taken m the waste because the waste level is lower than the lowest 
thermocouple m these trees Some tanks have m temperature trees 

Temperatures for many tanks are momtored contmuously by TMACS see Table E 6 TMACS Momtonng Status 

2 

3 

4 Document OSD T 151 00031 Operatmg Specficahonsfor TankFmLeakDetechon Rev D 5 
May 30 2001 requues that smgle shell tanks with the surface level measurement dev~ce con&tmg hqud, part~al 
liqud or floatmg crust surface wll be momtored for leak detechon on a daly basis Tanks wth a solid surface wlll 
be momtored for leak detechon on a weelrly basis by talung neutron scan data from a Liqud Observatim Well 
(LOW) lfan LOW is present T& wth a solid surface but w h t  LOWs will not be mon~tored for leak 
detechon mtd an LOW is mtdled The OSD specifies what leak detechon methods are to be used for each tank 
and the req-ents dthe redngs are not taken on the requued kquency or dequpment is out of m c e  

Th~s OSD m s i o n  does not requue drywell surveys to be taken drywell scans will only be taken by special request 
smce any scans would have to be subcontracted The Tank Farm contractor no longer has drywell s c m g  
equipment. 

Document SD WM TI405 Rev dated January 1994 dermbes the rahonale for Liqud Observation Well (LOW) 
mstnllahon pnonty Th~s pnonty is based on tank leak status tank surface condbon, and tank stahiluahm status 
Also mcluded is a listmg of tanks wth the waste level bemg below two feet, whch have no pnonly assigned 
because no e&i wll be mnde to mstall LOWs m the near future LOW probes are unable to accurately momtor 
mtemthl liqud levels less than two feet lugh 

5 
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TABLE B 6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS 149 TANKS 
(Sheet 3 of 3) 

Tanks wluch wll not receive LOWS 

A 102 
A 104 
A 105 
A x  102 
AX 104 
B 102 
B 103 
B 112 

BX 101 
BX 103 
BX 105 
BX 106 
BX 108 
C 108 
c 109 
c 111  

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

T 106 
T 108 
T 109 
TX 107 
TY 102 
TY 104 
TY 106 
u 101 
u 112 

Total 34Tanks 

6 Tank B 1 IO The ENRAF was damaged dunng mstallahon of the LOW m February 2001 The ENRAF is 
scheduled for repex The LOW is the pnmary device and pod  weekly readmgs are bemg obtamed 

Tank BY 109 - The FIC has been shorvlng suspect readmgs smce 1998 The LOW IS the pnmary h c e  and good 
resdrngs are bemg obtnined 

7 
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AND SPECIAL SURVEILLANCE FACILITIES 
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APPENDIX D 

WATCH LIST AND HIGH HEAT LOAD TANKS 
TEMPERATURE MONITORING 

ENRAF INSTALLATIONS 

TANK MONITOR AND CONTROL SYSTEM (TMACS) 
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TABLE D 1 TEMPERATURE MONITORING IN WATCH LIST TANKS 
July31 2001 

These tanks have been identified as Watch List tanks because they are suspected of hawng the 
potential for hydrogdflammable gas releases and are rewewed for increasing temperature 
trends They are momtored by the Tank Motutor and Control System (TMACS) There were no 
mcreasing temperature trends for t h s  month 

It IS expected these 24 tank will be removed from the Hydrogen Watch List in August 
2001 

s-1 19 Tanks Double Shell Tanks (5  Tanks) 
Tank No T m  

A 101 sx 101 sx 109 AN 103 
Ax 101 sx 102 T 110 AN 104 
AX 103 SX 103 U 103 AN 105 
s 102 sx 104 U 105 AW 101 
s 111 SX 105 U 107 SY 103 
s 112 sx 106 u 108 

u 109 

Notes 

Unrevlewed Sdetv oue stim nrSQ 
when a USQ is declared, special controls are required, and work m the tanks is lmted There are CUlTRlty no USQs 
on any smgle shell or double shell tanks 

Hvdronen/npMI1p ble Gas, 
These tanks are suspected ofhavmg a potenhal for hydrogedflammable gas generahon, entrapment and episodic 
release The USQ associated wth these tanks was closed m September 1998 Twenty four tanks (19 SST and 5 DST) 
remm on the Hydrogen Watch List 

HI& Heat 
These tanks contam heat generam shntwn nch sludge and requve drmable hqud to be marntamed m the tank to 
pmmk coolmg There are cunw~tly NIX tanks on the HIgh Heat Load List but no tanks on the HIgh Heat Load watch 
List 

There are 15 smgle shell tmks on achve venhlatlon (seven are on the Hydrogen Watch List as mhcated by an astensk) 

C 105 SX 104 * 
c 106 SX 105 * 
sx 101 * sx 106' 
sx 102 * SX 107 
SX 103 * sx 108 

sx 109 * 
sx 110 
sx 111 
sx 112 
SX 114 

Tank SX 109 is on the Hydrogen Watch List slllce it has the potentml for flammable gas accmulabm because other SX 
tanks vent through it 
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TABLE D 2 TEMPERATURE MONITORING IN NON WATCH LIST TANKS 
July31 2001 

s s  
Nme tanks have lugh heat loads for whch tempahue surveillance requements have been established In an 
analysls WHC SD WM SARR-010 Rev 1 HeatRemoval Characterisha of Waste Storage Tanks Kmnmerer 
1995 it was estunated that tbese m e  tanks have heat mmes >26 000 Bwhr wluch is the new cntenon for 
detemmmg hlgh heat load tanks 

Temperatures m these tanks drd not exceed the Techcal  Safety Requrements (TSR) for tlus month The tanks are 
momtored by the Tank Momtor and Control System (TMACS) All lugh heat load tanks are on achve ventlhhon 

Tank No 
c 106 (1) sx 108 sx 111 
SX 103 sx 109 (2) sx 112 
SX 107 sx 110 SX 114 

(1) Tank C 106 was removed from the H@ Heat Load Watch List on December 16 1999 The final thermal 
analysis report was issued August 9 2000 and concluded that the best ewmate for C 106 was between 
7 OGU and 11 OGU Btuntr it no longu meets the cntenon for a lugh heat load tank An AB Amendment is 
requued to revise. the temperature control hnuts and momtonng frequency The AB Amendment q u e s t  is 
on temporary hold by ORP 

Tank SX 109 is on the Hydrogen Watch List smce it has the potential for flammable gas accumulahon 
became the other SX tanks vent through it 

(2) 

-1 

There are 114 low heat load non Watch List tanks Temperatures m tanks connected to TMACS are momtored by 
TMACS temperaam m thoso tanks not yet connected to TMACS are manually taken sermannuaUy in January and 
July These temperaNes have been wthm lustoncal ranges for the applicable tank 

No temperatures have been dWamed for several years m the 14 tanks listed below Most of these tanks have no 
thermqktrees 

Tank No 

BY 102 SX 115 TX 114 
BY 104 T 102 TX 116 
BY 109 T 105 TX 117 
C 104 TX 101 U 104 
c 204 Tx 110 
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TABLE D-3. ADDITIONSlDELETIONS TO WATCH LISTS BY YEAR 
July 31,2001 

AddedlDeleted dates may differ from dates that tanks were officially added to the Watch Lists. 

Added 8192 

Addad 3/93 
I Deleted 7/93 I -4 (EX-1101 

IC-1 121 
14 (BY-1031 

(BY-1041 
(By-1051 
BY-1061 
(BY-1071 
(BY-1081 
(BY-1101 
IBy-11 11 
(BY-1 121 

. .K-: . . .. . . :......., . . . . . . . . ::::::::? 
: ,.., ......................... 

~ 

-18 IA-101 
(AX-10 
lE1031 
IS-1021 
IS-1111 
ISX-10 
ISX-10 
IT-1 111 
ITXTx-1@ 
ITX-111 
IN.10, 
IU-1031 
IU-1051 

D-4 



HNF-EP-0182, Rev. 160 

TABLE D-4. ENRAF SURF INSTALLATION AND 

July 3 1, 2001 
DAT 

LEGEND 
SACS 
TMACS 
Auto = to TMACS and eleotro 
Manus1 = Ily entered directly into SACS by surveil e personnsl, from held Dsta sheets 

= Surveillance Analysis Computer System 
= Tank Monitor and Control System 
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TY Farm 16 Tanks) 6 3 6 
U Farm (1 6 Tanks) 15 6 4 6 6 

186 Tanks) 77 4 62 7 19 19 

TOTALS 1177 Tanks) i a i  8 125 15 25 24 

TOTAL WEST AREA 

~ 

TABLED 5 TANK MONITOR AND CONTROL SYSTEM (TMACS) 
July31 2001 

Note Indicated below are the number oftanks havinr at least one ouerahnz sensor monitored bv ZUQCT 
Some tanks have more than one sensor mulhple sensors of the same rVpe in a tank are not shown in the table 
ror example 10 tanks in BY Farm have at least one operahng TCsensor and 3 tanks in BY Farm have 
at least one operahng RTD sensor) 
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TABLE E 1 GLOSSARY OF TERMS 
July 31 2001 

1 TANK STATUS CODES 

TANKUSEDO uble Shell Tanks Onlv) 

CWHT Concentrated Waste Holdmg Tank 
DRCVR Dilute Receiver Tank 
EVFD Evaporate Fced Tank 
SRCVR Sluny k m r  Tank 

2 DEFINIllO NS 

WASTETANKS General 

Waste Tank Safetv Issue 
A potentially unsafe d h o n  in the handling of waste matenal in underground storage tanks that reqrures 
corrective W o n  to reduce or elinnnate the unsafe conhhon 

Watch Llst Tank 
An underground storage tank contammg waste that qures  special safety precaut~ons because it may have 
a Senow potenhal for release of high level radmchve waste because of unwntrolled increases in 
temperatnre or pressure Speed restnct~ons have been placed on these tanks by Safety Measures for 
Waste Tanks at Hanford Nuclear ReSeNahOn, -on 3 137 of the Nahonal Defense Aufhorizahon Act for 
Fiscal Year 1991 November 5 1990 Public Law 101 510 (also known as the Wyden Amendment) 
Twenty four tanks (19 SST and 5 DST) r e m n  on the Hydrogen @lammabe Gas) Watch List 

Charaae nzatlon 
Chnractenzatlon is understandmg the Hanford tank waste chenncal physical and rad~olog~cal pmpemes 
to the extent necessary toensure safe storage and intenm operaaon and ultmate &spositlon ofthe waste 

WASTE TYPES 

Dmnable IntersUtial Liaud (D IL) 
Intemhal Iiqud that is not held in place by capillary forces and wdl therefore nugrate or move by 
granty (See also W o n  4 below) 

Suwrnamt Limd 
The hqwd above the solids or in large liqrud pools covered by floatmg solids in waste storage tanks (See 
also -on 4 below) 

F e m a u u i e  
A compound of iron and cyamde commonly expressed as FeCN The actual formula for the ferrocymde 
amon is pe(c&~)~]~ 

INTERIM STABILIZATION ( S i d e  Shell Tanks only) 

Intenm Stabilized (IS) 
A tank whch conmns less than 50 Kgallons of dmnable intershhal hqwd and less than 5 Kgallons of 
supernatant liqud If the tank warjet pumped to achieve intenm stabihzahon then the jet pump flow or 
saltwell screen inflow must also have been at or below 0 05 gpm before intenm stabihzahon cntena are 
met 

E 2  
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&&mp 
T h e ~ t  pump system includes 1) ajet assembly wth foot valve mounted to the base of two pipes that 
extend from the top of the. well casing to near the bottom of the well casing inside the saltwell screen 2) a 
centrifugal pump to supply power fllud to the down hole jet assembly 3) flexlble or n@d transfer jumpers 
4) a flush line and 5) a flowmeter The jumpers contam piping valves and pressure and limt swtches 

The centrifugal pump and jet assembly are needed to pump the internha1 liquid from the saltwell screen 
into the pump p~t, n o m d y  a 40 foot elevahon nse The power flutd passes through a nozzle m thew 
assembly and acts to convert flwl pressure head to velocity head, thereby redunng the pressure in the jet 
assembly chamber The redumon in pressure allows the intermtlal liquid to enter the# assembly 
chamber and nux wth the power fllud Velocity head is converted to pressure head above the nozzle 
l&ng power fluid, and intemual hquid to the pump pit Fumping rates vary from 0 05 to about 4 gpm 

Saltwell Screen 
The saltwell system is a 10 inch hameter saltwell casing conslsbng ofa stamleu steel saltwell screen 
welded to a Schedule 40 carbon steel pipe The casing and screen are tobe mserted mto the 12 inch tank 
nser located in the pump pit The stamless steel meen pomon of the system wll extend through the tank 
waste to near the bottom of the tank The saltwell screen pornon ofthe casmg is an approxmately 10 foot 
kngth of 300 Sen- IO-inch hameter stiunless steel pipe wth screen operungs (slots) of0 05 inches 

Emereencv Puma ing Tmler 
A 45 foot tractor-type haler is quipped to provlde storage space and S ~ M C ~  &iciliues for emergency 
pumpcng equpment Uus consists of two ded~cated jet pump jumpers and two jet pumps piping and d ~ p  
tubes for each two submemble pumps and attached piping and a dad mounted Weight Factor Instrument 
Enclosure w~th an nr compressor and electromc recorrhng insbuments The dad also contams a power 
control stahon for the pumps pump pit leak detect~on, and insbumentabon A rack for Over 100 feet of 
Overground doubleantamed pipmg is also in the trader 

INTRUSION PREVENTION (ISOLATION (Sinele Shell Tanks onlvl 

Pattlallv Intenm Isolated E' 1) 
The adnuruWat&ve deugnatton reflmng the compleuon of the physical effort reqlured for Intenm 
Isolat~on except for isolaaon of nsen and piping that is required for Jet pumping or for other methods of 
stabilizauon 

Intenm Isolated 01) 
The adnurustratwe des lmon reflmng the compleuon of the physical effort required to n u m m ~  the 
&aon of lqluds into an i m v e  storage tank, process vault, sump catch tank, or averson box In June 
1993 Intenm IEolatlon was replaced by Intrusion F'reventlon 

Intluslon Prevention CrP) 
Intrusion Prevenuon is the adnumstrauve designauon reflmng the compleuon of the physical effort 
requmd to rrrrmrmze the U u o n  of hqds  into an inactwe storage tank pmcess vault, sump catch tank 
w hvemon box Un&r M circumstances are electncal or instnunentauon dev~ces d~sconnected or 
hded dunng the mtrusion prevemon process (wth the exceptmn ofthe electnd pump) 

Controlled, Clean. and Stab le (CCS) 
CORtrolled Clean, and Stable reflaas the compleoon of several objecuves Controlled 
monitoring for qlured instnunentatton and implement controls q d  in the TWRS Authonzauon 
Bass Clean remove surface soil contanunatlon and downpost the Tank Farms to RBANRMAIRA 
rad~olog~cal control st ah^^, remove abandoned equipment, and place reusuable equipment in compliant 
storage and Stable 

pmwde remote 

remove pumpabk liquids from the SSTs and IMUSTs and isolate the tanks 
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T A N K W G R I T Y  

- sound 
The mtegnty classuiaon of a waste storage tank for whch surveillance data in&cate no loss of liqutd 
attnbuted to a breach ofintegnty 

Lealrer 
The intcgnty classlficatlon ofa  waste storage tank for whch surveillance data ind~cate a loss of hqud 
attnbuted to a bmch ofintegnty 

AssUmedReLeaLe r 
A co&on that exlsts after a tank has been declared as an assumed leaker and then the slweillance 
data inctrcate a loss of hqutd attnbuted to a breach of integnty 

TANK I " I G A T I 0 N  

Intrusion 
A term used to descnbe the infiltmtlon ofliqtud into a waste tank 

SURVEILLANCE INSTRUMENTATION 

D w e l l s  
Hstoncally the drywells were momtored w~th gross loggmg tools as part ofa secondary leak momtonng 
system In some cases neutron moishm seos01s were used to momtor moisture in the soil as a funaron of 
well depth, whch could be indicative of tank leakage The routlne gross gamma loggmg data were stored 
electromcally from 1974 thmugh 1994 The routlne gross gamma loggtng program ended UL 1994 A 
program was m~bated in 1995 to log each of the awlable drywells in each tank farm w~th a spectral 
gamma l-ng system The, spectral gamma loggmg system p m d e s  quanfitatlve values for gamma 
enumng radronwlides The baselme spectral gamma loggmg database is avalable e m m c a l l y  

Repeat spectral drywell scans are not part of the established Tank Farm leak detecaon program but can be 
run on request If specxil needs anse A select subset of drywells is routmely momtored by the Vadose 
Zone Charactenzatlon Project to assess movement of gamma-cnumng mhonnclides in the subsurface. 

La&!& 
Laterals are honzontal drywells positioned under singleahell waste storage tanks to detect radronuclides in 
the soil whch could be indI&ve of tank leakage These drywells can be mo~tored by d a t l o n  detection 
probes Laterals are 4 inch imde dmnaer steel pipes located 8 to 10 feet below the tank s concrete base 
There are thrce laterals pa tank Laterals are locatedonly in A and S X h  Then are currently no 
hctmnmg laterals and no plan to prepare them for use 

Surface Levels 
The sculace level measurements in all waste storage tanks are momtored by manual or automaw 
mnduct~v~ty probes and recorded and transnutted or entered into the Surveillance Analysis Computer 
System (SACS) 

Automatlc FIC 
An automatic waste surface level measurement h c e  is manufactured by the Food Insuument Company 
(FIC) The inrtnunent conusts ofa conduct~v~ty electrode (plummet) conaected to a calbrated steel tape 
a st&l tape reel housing and a controller that automatcally nuses and Lowers the plummet to obtam a 
waste surface level &ng The controller can provide a d~g~ ta l  &splay ofthe data and untll February 
1999 the maJOnty dthe FlCs transnutted rwhngs to the CASS Since CASS retlrement, all FIC gauges 
are read manually FICs are being replaced by ENRAF detectors (see below) 
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ENRAF 854 ATG Level Detect or 
FICs and some manual tapes are in the process ofbeing replaced by the ENRAF ATG 854 level detector 
The ENRAF gauge fabncated by ENRAF Incorporated detenn~nes waste level by W n g  vanabons in 
the weight ofa cllsplacer suspended in the tank waste The cllsplacer is connected to a wre wound onto a 
precision measuring dnun A change m the waste. level causes a change in the weight ofthe cllsplacer 
wbch wll be daeaed by the force transducer Electrolu~~ wthm the gauge causes the sem motor to 
adjust the posit1011 of the cllsplacer and compute the tank level based on the new pomt1011 oftbe cllsphcer 
drum The gauge cllrplays the level in decimal inches The first few ENRAFs that received remote 
d n g  capability transnut hqrud level data vla analog output to the Tank Molutor and Control System 
(TMACS) The I C I I W N ~ ~  ENRAFs and future installabons wdl transnut cllg~tal level data to TMACS ma 
an ENRAF Conqmtcx Interface Urut ( 0  The CIU allows fully remote commumcabon wth the gauge 
rmmrmvng tank farm entry 

&m&&s 
The annulus is the space between the inner and outer shells on only Dmn channels in the 
lnsulptrngnnd/orrupportrogconcretecanyanylealragetotheannulusspacewhere~uctIMtyprobesare 
installed The d u s  conduct~vlty probes and hatton detectors are the pnmary means of leak W o n  
for dl DSTs 

Liarud Obsembo n Well 0 
In tank hqrud dwrvatton wells are used for morutonng the interstltlal hqrud level (LL) in single shell 
tanks The wells are d l y  conotructed of fiberglass or TEFZEL reinforced epoxy polyester resm 
(TEFzeL is a tdemark ofE I du Pont de Nemours & Company) There are a few LOWS constructed of 
steel LOWS are mud to extend to wtlun 1 inch ofthe bottom of the was& tank, are sepled at their bottom 
ends, and have a n o d  outslde b t e r  of 3 5 inches Gamma and neutrOn prdm are used to momtor 
changes m the ILL and can md~cate inmuons or leakageby mreases or decmses in the ILL There axe 
65 LOWS (64 in operat~on) i d l e d  in SSTs that contam or are @le of contauung greater than 50 
Kgallons ofdra~nabk intemutml Iqwd Two LOWS installed in DSTs SY 102 and AW 103 are used for 
speaal rather thnn mbne surveillance purposes only 

Thermocowle (TQ 
A thermocouple is a thennoeleanc h c e  used to measure temperature More than one thermocouple 
element on a dwrce @de) is called a thermocouple tree In DSTs there may be one or mom 
themwmple Uees rn nscIs in the pnmvy tank In add~bon, in DSTs only there are TC elements 
i d c d  in the lnsulptlng concrete the lower pnmaty tank knuckle the secondary tank concrete 
foundatmn, and in the outer slluctunl concrete 

Thew mon~tor temperature gdients wUun the concrete walls bottom ofthe tank, and the domes In 
SSTq one or IQM'C tl\ermocwples may be installed cllsealy in a tank, dthough some SSTs do not have any 
tras mtalkd A angle TC ekment may be installed in a nser or loweml down an exlstlng nser or LOW 
There are also four tbcnnocwple laterals beneath Tank 105 A m  whch temperahue are taken in 
34 TC elements 

In @Ilk PhOtOrOaDhS and vide@ 
In-tank photographs and vldeos may be taken to atd in resolmng in-tank measurement anomalies and 
detmmne tank integrity Photographs and vldeos help detemune sludge and liqrud levels by ~ s u a l  
exarmnabon 

TERMS/ACRONYMS 

ccs Controlled, Clean, and Stable (tank farms) 

Final Safety Analysls Report &mve  October 18 1999 
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I! Intenm Isolated 

E Intruslon Prevenhon Completed 

- IS Intenm Stabilized 

h4T/FIC/ENRAF Mnnual Tape Food Instrument CorporatloR ENRAF Corporahon (slufacc level 
IlEwuemeM devices) 

O B  Operatmg Spenfrcat~om Document 

PI P a  Intenm Isolated 

&Qi Safety Analysls Report 

Standard Hydrogen Momtonng System 

Tank MON~O~ and Control System 

Han€ord Federal Facdity Consent and Compliance Order Waslungton State Department of 
Ecology U S Environmental protection Agency and U S Deparment of Energy as amended 

TMAcs 
- TPA 

(Tn Patty Agreement) 

E R  Tech~cal  Safely Reqrurement 

m U m e w e d  Safety Queaon 

Wvden Amendmeat Safety Measures for Waste Tanks at Hanford Nuclear Reservahon, section 3137 ofthe 
Nahonal Defensc Authonzthon 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 B 1 (Sinele-Shell Tanks onlv) 

COLUMN HEADING 

Total Waste 

Supernatant Liquid (1) 

Dramable Interstitial 
Liquid (DIL) (1) 

COLUMN VOLUME CALCULATIONS (Underlined)/DEFINITIONS 

Solids volume dus Suuernatant Lialud Solids include sludge and saltcake 
(see defimhons below) 

Mav be either measured or estunated Supernate is either the estlmated or 
measured Iiqwd floatmg on the &ace of the waste or under a floahng 
solrds cmst In tank photographs or mdem are useful in mmahng the 
liqrud volumes hqlud floatmg on solids and core sample data are useful in 
esUmahng large liqlud pools under a floahng crust 

Tlus is inihallv calculated- Dmnable mntersmml llqud is calculated based 
on the saltcake and sludge volumes using calculated poroslty values h m  
past pumping or actual data for each tank Intersbhal Iiqlud is liqlud that 
ills the intemhal spaces of the solids waste The sum ofthe intershhal 
liquid contiuned in saltcake and sludge nunus an adjustment for caplll;Uy 
height I S  the mihal volume of h a b k  intersboal liqlud 
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Remarung (DLR) ( I )  

Pumpable Liquid 
Remrurung (PLR) (1) 

Sludge 

Saltcake 

COLUMN HEADING I COLUMN VOLUME CALCULATIONS (UnderlinedYDEFINITIONS 

Remauung is the sum of d & n a b l % e G a l  liqlud and supernate 

Drolldl le Lialud Remlune nunus unvunwab le volume Not all driunable 
mtemtral liqlud is pumpable 

Solids formed dunnn W u m  hvdmxldc addiuons to waste Sludge was 
d l y  in the form of suspended solids when the waste was onginally 
reaved in thc tank from the wastc generator In tank photographs or 
wdeos may be used to esumate the volume 

Results from crvnallization and DreciDitatton &r conmtrauon of lialud 
waste. d l v  in an evawrator. If VlltcaLe IS layered over sludge it is only 
podubk to measure total solids volume In tank photographs or wdeos may 
be used to esbmate the saltcake volume 

Pumped Thrs Month 

Solids Volume Update 

Total Pumped (1) 

Dramable Liauid 

hxbcates the latest uudate ofanv chanze in the solids volume 

Net total eallo M of lialud DU~LUA fro mthetankd unnnthemo nth If 
supernate is present, pump producOon is first subtraaed from the 
supmatant volume The remnder is then subtracted from the driunable 
intemttbal liqwd volume 

Cumulatlve net total eallons of lialud WmDed fro m 1979 to date 

sUOellW@ D lus Dmnable Intemual Lialud The total Dra~nable Liawd 

Last In tank Photo 

Last In-tank Video 

See Footnotes for These 
Changes 

Date of last in tank DhotomaDhs taken 

Date of last in tank wdeo taken 

Indmte s anv chanee made the DWVIOUS mo nth A footnote explanation for 
the change follows the Inventory and Status by Tank Append~x (Table E4) 

Sohds Update Source 
See Footnote 

tes the source or basis of the latest solids volume u- 

(1) As pumping contmues supernate DIL DLR, PLR, and total gallons pumped are adjusted 
accordingly bawd on actual pump volumes 

E 7  
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AI'PENDIXF 

TANK CONFIGURATION AND FACILITIES CHARTS 

F 1  
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THE TANK FARMFACJLm CHARTS (colored foldouts) 

ARE ONLY BEING INCLUDED IN THIS REPORT ON A QUARTERLY BASIS 

(ie monthscnQngMarch31 June30 September30 andDecember31) 

NOTE COPIES OF THE FACILITES CHARTS CAN BE OBTAINED 

FROM DENNIS BRUNSON LMSI h4ULTI MEDIA SERVICES 

376 2345 G3 51 

ALMOST ANY SIZE IS AVAIL- WHICH CAN BE LAMINATED 

P CARD IS REQUIRFD 

F 5  
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