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WASTE TANK SUMMARY REPORT

B M Hanlon

ABSTRACT

This report 15 the official inventory for radioactive waste stored in underground tanks in
the 200 Areas at the Hanford Site Data that depict the status of stored radioactive
waste and tank vessel integrity are contained within the report This report provides
data on each of the existing 177 large underground waste storage tanks and 63 smaller
miscellaneous underground storage tanks and special surveillance facilities and
supplemental mformation regarding tank surveillance anomalies and ongomng
mvestigations This report 1s mtended to meet the requirement of U S Depariment of
Energy-Richland Operations Office Order 435 1 (DOE-RL July 1999 Radioactive
Waste Management U S. Department of Energy-Richland Operations Office Richland,
Washington) requiring the reporting of waste inventories and space utilization for
Hanford Tank Farm tanks
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WASTE TANK SUMMARY REPORT
For Month Ending June 30 2001

Note Changes from the previous month are 1n bold print

I WASTE TANK STATUS

Category Quantity Date of Last Change

Double-Shell Tanks® 28 double-shell 10/86
| Single Shell Tanks 149 singie-shell 1966
Assumed Leaker Tanks 67 sngle-shell 07/93
28 double-shell 1986
Sound Tanks 82 single-shell 07/93
Interim Stabilized Tanks" 129 single-shell 06/01
Not Inferim Stabilized 20 single-shell 06/01
Intrusion Prevention Completed 108 single-shell 09/96
Controfied, Clean, and Stable’ 36 single-shell 09/96
Watch List Tanks* 19 single-shell 09/00
5 double-shell 01/01

Total 24 tanks

Of the 129 tanks classified as Interim Stabilized, 65 arc Listed as Assumed Leakers (See Table D-1)

* Five double-shell tanks (SY 101 was removed from the list in January 2001) are currently included on the Hydrogen Watch List and
are thus prolubited from receiving waste 1n accordance with Safety Measures for Waste Tanks at Hanford Nuclear Reservation,
Section 3137 of the National Defense Authorization Act for Fiscal Year 1991 Pubhic Law 101 510 November § 1990

Two of these tanks are Assumed Leakers (BY 105 BY 106) (See Table D-1)
4 Soe Appendix B for more information on Watch List Tanks

Dates for the Watch List tanks are officially added to or removed from the Watch List dates Eighieen tanks were removed from the
Orgamc Watch List in December 1998 the last two tanks (C-102 and C-103) were removed from the Organic Watch List m August
2000 In December 1999 tank C-106 was removed from the High Heat Load Watch List. In January 2001 DST tank SY 101 was
removed from the Hydrogen Watch List. Only the Hydrogen Watch List remaims, which contains 19 SSTs and 5§ DSTs

"The TY tank farm was officially declared Controlled, Clean, and Stable (CCS) in March 1996 The TX tank farm and BX tank farms
wert declared CCS in September 1996

II WASTE TANK INVESTIGATIONS

Thus 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 critena
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A Assumed Leakers or Assumed Re-leakers (See Appendix F for definition of
Re-leaker’ )

This section includes all single- or double-shell tanks or catch tanks for which an off normal or
unusual occurrence report has been 1ssued, or for which a waste tank investigation 18 in progress
for assumed leaks or re-leaks Tanks/catch tanks will remain on this list until exther a)
completion of Interim Stabilization, b) the updated occurrence report indicates that the tank/catch
tank 1s not an assumed leaker or c) the investigation 1s completed

B T with incr n n 1ble intrusion

This section includes all single-shell tanks and related recerver 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 in the following tanks indicate possible intrusions

Tank 241-B 202

Tank 241 BX 101
Tank 241 BX 103
Tank 241 BY 103

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

II SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS
A Interim ihzation m Singl n

Tank 241-8-109 was Interum Stabilized on June 11,2001 Total waste 533 4 Kgallons,
Supernate 0, Drainable Interstihal Liquid 15 7 Kgallons, Drainable Liquid Remaming
15 7 Kgallons, Pumpable Liquid Remaiming 11 § Kgallons, Sludge 13 0 Kgallons,
Saltcake 520 4 Kgallons (See also Table E-1, footnote #13 for further mnformation)

B ingl 1T I mpin. le A 6 f; r furth
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 farllure A total of 21 7 Kgallons has been pumped since the start of
pumping 1n July 2000
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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 with the new pump forced a shutdown on
March 23 2000 Pumping was interrupted in early June 2000 The flushing 1nvolved 1n trying
10 resume pumping in June resulted 1n 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 start of pumping 1n
March 1999

Tank 241 SX 101 - Pumping began November 22 2000 The pump farled on December 9 2000
No pumping 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
currently evaluating whether pumping will be restarted A total of 116 3 Kgallons has been
pumped from this tank since start of pumping in October 2000

Tank 241 SX 105 - Pumping began August 8 2000 Pumping was shut down in late Aprii 2001
when the saltwell screen in flow rate was measured at approximately 0 02 GPM Thus tank 1s
being evaluated to determune 1f it can be Interim Stabilized A total of 152 6 Kgallons has been
pumped since start of pumping 1n August 2000

Tank 241 U 102 - Pumping began January 20 2000 During June 2001, a total of 1 3
Kgallons was pumped, a total of 81 8 Kgallons has been pumped from this tank since start
of pumping 1 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 June 2001, a
total of 3 4 Kgallons was pumped, a total of 73 1 Kgallons has been pumped from this tank
since start of pumping in March 2000

B RP-CHG-TANKFARM-2001-0004, Qccurrence Report, "Corrosion Observed sin DST
T 41 AY-101 ng Vi 10n of the Annyl 10 ff Normal

ccurrence. st ate. June 28, 2001

Corrosion of the prnimary and secondary liners of DST AY-101 was observed duning video
inspections of the tank annulus region in 1999 and 2000 Follow-up video mspections that were
completed on January 29 2001 show more extensive corrosion 1n localized regions of the
primary and secondary liners when viewed from the annulus side of the primary liner

In addition, ultrasonic testing data collected during March 2001 and evaluated on March 22
2001 show localized thinning of approximately 19 4 percent versus a reporting limit of

20 percent The corrosion was confined to a small area on the 1nside of the primary liner at the
previous waste-air interface level approximately 343 inches above the bottom of the tank
Thus corrosion has occurred on both the outside and the inside of the pnmary liner and on the
inside of the secondary hiner There are no visual or radiological indications of waste leakage
from the tank
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An operational restriction has been imposed to limit the waste level in this tank to less than
80 inches until further evaluations can be performed

Internal tank videos have revealed two stained areas on the primary side of the internal tank wall
Preliminary evaluation by an expert corrosion engineer panel indicates the stains potentially
denote past leakage of known water intruston from the annulus to the interior of the tank
Further evaluations will be necessary to assess the potential for penetration of the primary tank
wall The potential penetration points are approxumately 22 feet above the waste surface which
18 being controlled at 80 inches above the floor of the tank There 18 no known evidence of any
leakage from the tank to the annulus space or any evidence of structural damage to the tank

Testing and evaluation procedures are being discussed by tank and corrosion speciahists from
across the U S Department of Energy complex and the private sector

This Update 15 being submitted to extend the due date of this report pending PAAA
screeming and development of & corrective action plan

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

C RP-CHG-TANKFARM-2001-0046, Occurrence Report, “241-C-106 Ligmd Level

Lowenng Due to Evaporation,” Off-Normal Qccurrence, Notification date June 15,
2001

Operation of the Tank 241-C-106 Primary Tank Exhauster (P-16) has lowered the tank
waste hquid level through evaporation The present calculated hquid level has approached
the mnimum hquid level allowed by Tank Farms Operating Specification Document,
OSD-T-151-00013

Actions were taken for Limiting Condition for Operation, 3 2 2, and the P-16 exhauster
was secured An engineermg group 1s evaluating

D RP TANKFARM-2001-0052, Occurrence ort, Release Event at 241
AN-105.” Off-N rrence, Notificaty ne 27, 2001

Tank 241-AN-105 had a gas release during the evening of June 24, 2001, starting at
approximately 1820 hours and lasting approximately four hours The maximum hydrogen
gas reading peaked near 5,800 PPM It dropped to 4,000 PPM and then steadily dechined
to around 200 PPM. The level continues to slowly abate

Hydrogen releases in this tank are expected as the tank 18 :dentified as a hydrogen
producer The hydrogen release 1s monitored by a Standard Hydrogen Monitoring
Systems (SHMS). The SHMS did not alarm as this release 1s below the alarm set point of
6,250 PPM The last similar release was i August of 1999
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Gas release events (GRE) are also characterized by a change n the tank level The tank
level lowered from 410 4 mches to 408 7 mches The level has mcreased to 410 4 inches
currently

An engineenng evaluation was performed, and environmental notifications were made
E han nthly Sum R

The Report 1s in the process of being revised to be more current, pertinent, and to ehminate
redundancies

Appendices B (Performance Summary) and C (Double-Shell Waste Type and Space
Allocation) have been deleted It is anticipated that some of this mformation will be
mcluded 1n subsequent reports n a different format.

Table D-1 and Footnaotes (currently Table B-1, Temperature Monitoring in Watch Last
Tanks) have been revised and combined mto one page Individual tank temperatures are
no longer shown, rsing temperature trends or other anomahes in temperatures will be
shown if they occur

Table D-2 (currently Table B-2, Temperature Momtoring 1n Non-Watch List Tanks) has
been revised Individual tank temperatures are no longer shown, anomalies in
temperstures will be shown if they occur

Table D-4 (currently Table B-4, Single-Shell Tanks Momtoring Comphance Status) has
been revised to hst only those tanks which have monitoring equipment out of service (The
previous list showed all 149 tanks ) This results 1n a reduction of 3 pages
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APPENDIX A

MONTHLY SUMMARY
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APPENDIX B

WASTE TANK SURVEILLANCE MONITORING TABLES

B-1
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TABLE B-1. TEMPERATURE MONITORING IN WATCH LIST TANKS
June 30, 2001

These tanks have been identified as Watch List tanks because they are suspected of having the
potential for hydrogen/flammable gas release, and are reviewed for increasing temperature trends.
They are monitored by the Tank Monitor and Control System (TMACS).. 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.

Double-Shell Tanks (5 Tanks)

. Tank No.
A-101 §X-101 S¥-109 AN-103
AX-101 SX-102 T-110 AN-104
AX-103 5X-103 U-103 AN-105
S-102 8X-104 U-105 AW-101
S-111 SX-105 U-107 SY-103
S-112 $X-106 U-108
U-109
Notes;
Unreviewed Safety Question (USQ):

When a USQ is declared, special controls are required; and work in the tanks is limited. Thete are currently no USQs
on any single-shell or double-shell tanks.

Hydrogen/Flammiable Gas:

These tanks are suspected of having a potential for hydrogen/flarimable gas generation, entrapment, and episodic
release. The USQ associated with these tanks was closed in Septernber 1998, Twenty-four tanks (19 SST and 5 DST)
remain on the Hydrogen Watch List.

High Heat:

These tanks contain heat generating strontium-rich sludge and require drainsble liquid to be maintained in the tank to
promiote cooling: There are currently nine tanks on the High Heat Load List but no tanks on the High Heat Load Watch
List.

Active ventilation:
There are 15 single-shell tanks on active ventilation (seven are on the Hydrogen: Watch List as indicated by an asterisk):

¢-105 SX-104 * SX-109*
C-106 SX-105* SX-110
SX-101 * $X-106 * SX-111
SX-102 * §X-107 SX-112
SX-103 * SX-108 SX-114

Tank SX-109'is on the Hydrogen Watch List sirice it has the potential for flamriable gas accumilation becdusé other SX.
tanks vent through it
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TABLE B-2. TEMPERATURE MONITORING IN NON-WATCH LIST TANKS
June 30, 2001

SINGLE-SHELL TANKS WITH HIGH HEAT LOADS (>26,000 Btu/hr)

Nine tanks have high heat loads for which temperature surveillance requireiments have been established. Inan
analysis, WHC-SD-WM-SARR-010, Rev; 1, Heat Removal Characteristics of Waste Storage Tanks, Kummierer,
1995, as amended, it was ¢stimated that these nine tanks have heat sources >26,000 Btu/hr, which is the new
parameter for determining high heat load tanks.

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

Tank No.
C-106 (1) 5X-108 SX-111
5X-103 SX-109 (2). §X-112
SX-107 §X-110 SX-114

1) Tank C-106 was removed from the High Heat Load Watch List on December 16, 1999. The final thermal
analysis report was issued August 9, 2000, and concluded that the best estimate for C-106 was between
7,000 and 11,000 Beu/hir; it no longer neets the criteria for a high heat load tank. An AB Amendment is
'reqmred to revise the temperature control limits and monitoring frequency. The AB Amendment request
is on temporary hold by ORP and is expected to be approved in July 2001,

@y Tank SX+109 is on the Hydrogen Watch List since it has the potential for flammable gas accumulation
because the other $X tanks vent through it.

SINGLE-SHELL TANKS WITH LOW HEAT LOADS (<26.000Btu/hr)

There are 114 .low heat load non-Watch List tanks. Teémperatures in tanks connected to TMACS are monitored by
TMACS; temperatures in those tanks not yet connected to TMACS are marnually taken semiannually in January and
July. These temperatures have been within historical 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 $X-115 TX-110
BY-102 T-102 TX-114
BY-149 T-105 TX-116
C-104 TX-101 TX-117

<104

B3
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TABLE B-3. ADDITIONS/DEI;ETIONS_ TO WATCH LISTS BY YEAR
June 36, 2001

Added/Deleted dates may differ from dates that tanks were officially added to the Watch Lists. (See Table D-1).

3

|

Hydrogen _Ctganics

DST | Total ’

Added 3/83
Deloted 7/83 4 ABX-T10)
{BX-111}
(BY-101}
(T-101)

4

Added 12/83 iJ-107)

i

Added 5/8

AX:102
c102
5111
SX-103
TY-104
u-103
U108
U-203
U-204

=2

Deleted 11/94 <2 {BX-102}
. 08|

{C-109)
111y
: {112
Deleted 9/96 -4 (BY-103)
{BY-104)
(BY-105)
(8Y-108)
BY-107)
BY-108)
BY-110}
BY-111}
BY-112
{T-107)
{TX-118)
{TY:101)
{1Y-103]
_ {TY-104}
Deteted 12798 -8 (A-101)
ax-105]
{B-103}
{5-102)
{8-111)
{5X-103)
ISX-108)
111}
{TX-106¢
{TX:118}
(TY-104)
(U-103)
(U-105)
{U-108)
=107}
{U-111)
{)-203)
{U-204)

<12

R B3] . : i
“Dalatad OB00 -' I e e a0
’ -1 {103} I -1

B-4
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TABLE B-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS

149 TANKS (Sheet 1 of 3)
June 30,2001

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

[TEGEND:
OiC
0/s
N/A
None
Low
1pOP
MTIEICT
ENRAF
osh

FSAR/TSR

Noncompliance with applicable documesntation

Out of Service

Not-applicable {not monitored, no schedule)

Applicable aquipfrient not instafled

= LOW raadings taken by Neutron picbe
{exception: AX-101 taken by garma sensors)

= Plant Operating Procedure, T0-040-850

= Surface level measureinent devices

Bodaon

= Operating Spec. Doc., OSD-T-151-00013,
00030, 00031

= Final Sgfoty Analysis Report/Technical Safety
Requirements

All Watch List and High hest tank temperature monitoring is in compliance {3).
All Dome Elevation Surveny monitoring is in compliance.

Psychromatrics monitoring is on an "ag neaded” basis {2).

in-tank photos/videos are taken on-an "as needed” basis.

Drywell monitoring is no longer required {4)

The following table indicates Single-Shell tank monitoring devices which were Out Of Service (O/S) as of the last day

of this month.
Primary LOW

Tank Category Temperature Leak Surface Level Readings (1) Headings
Tank Watch High Readings Detection {05D) {O5DY4,8)
Number List- Haat (3 Source (4} | MT FiC ENRAF Nsutron
B-110 LOW ‘None Nore {0/8) {9)
BY-108 Nane LOW None /8 (10} None
SX-108 X ) N/A LOW None None 075 {7}
Catch Tanks and Special Surveillance Facilities (5)
AX-152 l l . I /A l {8} l I Nons _. Nons None
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TABLE B-4. 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 measuring devices. Some also have zip cords.

ENRAF gauges are being installed to replace FICs (or sometimes manual tapes). The ENRAF gauges are being.

connected to TMACS, but many are currently being read manually from the field. See Table B-6 for list of ENRAF
installations.

High heat tanks have active éxhausters, psychrometrics can be taken in the high heat tanks. Psychrometric readings
are fiot required by OSD,; but can be takien on an "4s needed” basis,

Psychrometric readings are taken anrually in SX-farm.

Temperature readings may be régulated by OSD, POP, or FSAR (FSAR only regulates high heat load tanks).
Temperatures canniot be obtained in 13 low heat load tanks (see Table B-2). The OSD does not require readings or

repair of out-of-service thermocouples for the low heat load (26,000 Btu/h) tanks. However, the POP requires that
-attempts are to be made semiannually in January and July fo obtain readings for these tanks.

Temperatures in some tanks cannot be taken in the waste because the waste level is lower than the lowest
thermocouple in these 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-151-00031, "Operating Specifications for Tank Farm Leak Detection,” Rev. D-2,

December 7, 2000, requires that single-shell tanks with the surface level measuremerit device contacting liquid,

partial liguid, or floating crust surface, will be monitored for leak detection oni a daily basis. Tanks with a solid

surface will be monitored for leak detection on a weekly basis by taking neutron scan data from a Liquid

Observation Well (LOWY), if an LOW is present. Tanks with a solid surface but without LOWSs will not be
monitored for leak detection until an LOW is installed. The OSD specifies what leak detection methods are to be
used for each tank; and the requirements if the readings are not taken on the required frequency or if equipment is

out of service.

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

Leak detection for the catch tanks is performed by monitoring for the buildup of liquid in the secondary containmient
(for most tanks with secondary containment) or for decrease in the liquid level for those tanks without secondary
containment or Catch tank 241-8-302 is monitored for intrusions only, and is riot subject to leak detection
monitoring requiremeénts until liquid is present above the mtrusion level,

Weight Factor is the surface level measuring device currently used in A-417, A-350, 244-A Tank/Sump, and 244- S
Tank/Sump. Double-Shell Receiver Tank (DCRT) CR-003 is inactive and measured i gallons. 204-AR is also
‘measured in gallons:

Document SD-WM-TI:605, REV. 0, dated January 1994, describes the rationale for Liquid Observation Well
(LOW) installation priority. This priority is based on tank leak status, tank surface condition, and tank stabilization
status. Also included is & listing of tanks with the waste level being below two feet, which have no priotity assigned
because no effort will be made to install LOWs in the near future. L.OW 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'S of 1)
Tanks which will not receive LOWs:

A-102 BX-101 C-201 T-106
A-104 BX-103 C-202 T-108
A<105 BX-105 C.203 T-109
AX-=102 B¥X-106 C-204_ TX-107
AX-104 BX-108 8X-110 TY-102
B-102 C-IOS SX-113 TY-104
‘B-103 C-109 SX-115 TY-106
B-112 C-111 T-102 U-101

T-103 U-112
Total - 34 Tanks

7. Tank SX-105 - LOW scan not taken for week ending August 28, 2000. LOW is primary leak detection device;
ENRAF is backup and monitored daily in TMACS. LOW has failed structurally, and will be replaced. Work
Package 2HO005040. Fabrication shop has finished making the LOW. Waiting for schedule of installation. {Tank
is currently being saltwell pumped). Weight Factor and Specific Gravity readings are taken weekly.

8. Catch Tank AX-152 - has been declared an "assumed leaker,” per Occurrence Report RP-CHG-TANKFARM-
2001-0014, based on an engineering evaluation. The remaining liquid (water which was being used to perform &
leak test of the catch tank) has been pumped to 4 double-shell tank.

9. Tank B-110 ENRAF was damaged during installation of the LOW in February 2001.. An Instrument Technician is
working to-repair this. LOW i8 primary device and good weekly readings are being obtained..

10. Tank BY-109 FIC has been showing suspect readings since 1998. LOW is primary device and good readings are
being obtained.
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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 (O/C) for this month.

NOTE:

Dorre Elevation Surveys ara not required for
D8Ts.

Psychromatiics and in-tank photosfvideos are
taken "as needad" (2}

[LEGEND:
Olc = Noncompliance with applicable documantation
0/8 = -0ut of Service
FIC/ENRAF = Surface lavel measurament devices.
M.T.
osp =. 050-T-151-0007, 0SD-T-1%1-00031
None- = no MLT., FIC or ENRAF installed
W.F. = Waight Factor
N/A = Not Applicatile (not monitored or no monitoring Schedule)
[Rad. = Radiation

The following table indicates Double-Shell Monitoring devices which were Out of Service as of the last day of

this month.
Radiaticn Readings
Temperature
Readings Surface Level Readings (1) 1Leek Detection Pits {4)
Tank (3) 10sD} {osD) Annulus
Number Watoh List {050 M.T. FiC ENRAF W.F. Rad. (6) {OsD)
AN-101 Honie _ L NA | O/S {10}
AN-102 None N/A 078 {10}
AN-103 X None N/A . 05 {10}
AN-104 X O/ Nane N/A Q5 {10}
AN-108 X /S _None N/A O/5 {10}
AN-108 None N/A Q/S {10}
AN-107 None LB NIA O/5 (10}
AP-101 0/s Nona o/s {7} N/A
AP-102 . None o5 (7} N/A
AP-103 None. C Ofs {7} N/A
AP-104 /5 Nans ) ) 015 {7} N/A
AP-106 Noris OIS (7} N/A
AP-106 [ 1 s N/A,
AP-107 Nome o5 {7 NIA
AP-108 None ] QI8 (7} N/A
AW-101 . X Rl Nona ‘N/A
AW-102 ' {5 N/A
AW-103 Nona N I} N/A
AW-104 Nonis . NiA
AW:-105 None : NfA
AW-106 None. ' N/A
AY-101 Nona N/A S [11)
AY102 Ors None NIA /8 {11}
AZ-101 None 1 N/A 0/5
AZ-102 . None . “RIA 0/8
5Y-101 Nt . MNone 015 {9} NA
§Y-102 OIS {8 -} None N/A
SY-103 X oS 8 |  None 0/8 19} N/A
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TABLE B-5. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 28 TANKS

(Sheet 2 of 2)

Footnotes:

10.

1%

Some double-shell tanks have both FIC-and manual tape which is used when the FIC is out of service.
Noncompliance (N/C) will be shiown when no readings are obtained. ENRAF gauges are being hstalled to
replace FICs, The ENRAF gauges are béing conhected to TMACS, biit some aré currently being read
manually,

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

OSD specifies double-shell tank temperature limits, gradients, etc.

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

AW-102 has ENRAF, FIC and M.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 in all double-shiell tank farms where the leak detection pits dre used as tertiary leak
detection.. This applies to all double-shell tank furms;
Leak Detection Pit weekly readirigs are being obtained by Instrumient Techinicians in these tanks:
AP-103C (for tanks AP-101 - 104)
AP-105C (for tanks AP-105 - 108)

8Y-102 - Marual Tape has sporadic readings. ENRAF is primary device.
SY-103 - Marmual Tape has sporadic readings. ENRAF is primary device:

SY-101 - LDP readings are above normal range. EDL #80007 to repair it.
8Y-103 - LDP readings are above normal range. EDL #241-8¥-95-5 to repair it.

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

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

June 30, 2001
|LEGEND
SACS = Surveillance Analysis Computer System
TMACS = Tank Monitor and Control System
AuUto = Avtomstically entered inte TMACS and electronically transmitted to SACS
Mahual = Manually entered directly into SACS by surveillance personnal, from Fisld Data shests
EAST AREA WEST AREA
Tank |instailed] Input installed | Input Tank | Installed | Input Installed | Input
No. Date | Method Date |Methodi dNo. | Date Method- Date | Method
A-101 00/85 Auta G700 Auto §101 - 02/85 Auto 11705 Aute
A-102 ' 07700 Aute S-102 05/96 Auto 05788, Auto
A-103 07/96. Autg OB/0G Aute . PE15-103 Ob/bd Auto . 12/95. Aute
jai04 05/96 - |  Manua OB10C Auta 5-104 05/49 Auto 03/96 Auto
A-105. 04/96 Auto 5105 07165 Auto 04796 | -Auto
A-108 O1/96 Auto 056/96 " Auto §-106" | . .06/04 Auto 04/96 Auto
JAN-101 0B/96 Auto 04196 Auto 5907 | 06/94 Auto 04/96 Auto
AN-102 § 05/00 Aty 05/96 Attty 5108 07/95 Auto 04/96 Auto
AN-103. 08/96 Auto .03/86 Aty S5-108 08/95 - Auto _11j08 Auto
AN-104 08/95 Auto 07/94 Aute - PEls-110 08/95 Auto 05/96 Autto
AN~105 08/95 Auto 06/96 _Atito §-111 UB/94 Auto 06/96 Auto
AN-106 |  0B/0D Auto 06/98. Autu S112 05785 Ao 05/96 - Auto
AN-107 04700 Aute D8/95 Atitt $X-101 04/86 Auto 05/98 Auto
AP-101 05/39 - Auty 06/95 Ao EEISX-102 04/95 Auto 05/98 Auto
AP-102 08/99 Auto 05/98 Auto  Eifax-103 ]  04/95 Atito 06196 Auto
JAP-103 | 0B/98. Auts. 03/86 Auto  EEISX-104 05/95 Auto 05/98 .- Auto
{ap-104 07/98 Auto SX:406 | 05195 Auto 06/96 Auto
AP-105 OB/9S Auto. 0558 Auto EX-106. o8/84 Aute 03/85: Auto
TAP-106 08/99 . Auto 12/86 Auto  BEaSX107 | 09/98 Auto 07/95 Auto
AP107 DB/0Y AUt Foisxio8 | oaibe Auto "G0/95 Auto
AP-10B 08/99 Auto SX-108 09/98 Auto - - 08/98 Auto
AW-101 | 08/95 Auto S¥-110 09/80. . Autp 08/95 Auto
AW-102 06/06 Auts %111 05788 Auto 1.2/95. Aute
AW-103 05/86 Auto £X:112.1  08/98° Auto 12/96 Auto
Aw-104 | 01/98 Autn Fasx-113 08/59 _Auto
AW-106-] 06798 Adrto 02/97 Manual S%-114 08/99 Auto . 01/96 Manual
AW-106 | . 06/96 Auto 02/98 Marisat 5X-115 08/98 Mariad 07/94 Aisto
AX-101 ‘08795 Auto ) SY-101 07794 | Auto .
AX-102 09/98 Asttor 5Y-102 08/94 Aiito 07194 Auto
AX-103 09/85 Aute ) Y-103 0704 Auto OB/g4 Auto
AX-104 10/96 Auto 0B/94 Auto 01 ] o698 Manual 08/84 Ao
AY-101 03/96 Auta 0488 Manusal T-102 08194 Auta . 05195 Auto
AY-102 01/98 | Aute O5/96 Manual 1103 | 0796 Munual 0794 Auto
AZ-101 o8/86 Marnual Q2786 Aute  CEET-104 ] 1288 Manual 01/86 Marsl
AZ-102 | 1100 Manuat 04/95 Aute  EEHT108 07/95 Manual 01/86 Marial
B-10t | @700 Auto T-108 07/85 Marnual
B-102 02/35 Auto T-107 05/94 " Adito
B-103 07/00 Auto T-108 10795 Manuat
B-104 O6/00 Auto J 5 R T 0o/94 Manusi oa/08 Muariual
B-05 OB/O0 Auto 03/96 Manual 110 05/95 Auto 06/58 Manual
B-106 O7{00 Aute ) T-111 07/95 Manual
B0 DED0 | - Auto 112 69/95 Manual
B-108 07/00 Auto T-201
B-108 | oB/OD . Auto T-202
B-110 OO0 Auto F.200
B4t | o700 Auto T-204
B-112 03/95 Avito

Total East Area: 71

‘Total West Area: 77

148 ENRAFs installad: 125 auto

matically entered into TMACS, 23

B-10
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TABLE B-7. TANK MONITOR AND CONTROL SYSTEM (TMACS)
June 30, 2001

Note: Indicated below are the number of tanks having at least one operating sensor monitored by TMACS.

Some tanks have mové than one sensor: multiple sensors of the same type in a tank are not shown in the table
(for example: 10 tanks in BY-Farm have at least one operating TC sensor and 3 tanks in BY-Farm have
at least one operating RTD sensor).

Acceptance Testing Completed: Sensors Automatically Monitored by TMACS

Temperatures
' Resistance
EAST AREA Thermocouple Thermal ENRAF . Gas
Tree Device Level Pressure [Hydrogen Sample
Tank Farm ' {TC) {RTD) Gauge {b} {c) Flow
A-Farm {6 Tanks) o 1 3 1 1
AN-Farm (7 Tanks) 7 ) 7 7 3 3
AP-Farm (8. Tanks). g
AW-Faim {6 Tanks) 8 3 1 1
AX-Farm (4 Tanks) 3 4 1
AY-Farm {2 Tanks) 2
AZ-Farmn {2 Tanks)
B-Fare. {18 Tanks) 1 ' 18
BX-Farmi {12 Tanks) 11 2
BY-Farm (12 Tanks) 10 3 2
C-Farmi (16 Tanks) 15 1 3 1
TOTAL EAST AREA

{91 Tanka) 54 _ 4 63 8 6 5
WEST AREA
$-Farm (12 Tanks) 12 12 1 3 1 te)
SX-Farm (15 Tanks) 1 1a 14 1 7 5 ()
SY-Farin (3 Tanks) {a) _ 3 3 1 2 2
T-Farm (16 Tanks) 14 1 3 {d) 1 (e}
TX-Farm (18 Tanks) 13 18
TY-Farm {6 Tanks) -] 3 &
\-Farm {16 Tanks) ' i 8 4 6 6

TOTAL WEST AREA

{86 Tariks) 77 4 _ 62 7 9 19

TOTALS (177 Tanks) 131 _ 8 _ 126 15 25 24

(2) Tank SY-101 has2 gas sample flow sensors plus 2 vent flow sensors, and 2 ENRAFs,

(b) Each tank has two sensors (high and low range).

{c) Each tank has two scnsors (high and low range).

(d) - T-107 - Autc ENRAF O/S, manual readings taken daily

(&) 8, SX, and T-Farms - five gas sample flow sensors have been unhooked or removed. Will eventually use SHMS
ecquipment on other tanks but none scheduled yet. '
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APPENDIX C

MISCELLANEQUS UNDERGROUND STORAGE TANKS
AND SPECIAL SURVEILLANCE FACILITIES
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APPENDIX D

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

June 30, 2001
Date Declared Associated Interim
Confirmed or Volume KiloCuries Stabilized Leak Estimate
Tank Number Assumed Leaker (3) Gallons (2) 137 Cs (9) Date (11} Updated Reference
241-A-103 1987 5500 (B) i 06/88 1887 {5
241-A-104 1575 500 to 2800 0.8t 1.8 (g ‘09778 1983 {a¥(q)
241-A-105 (1) 1963 10000 to 85 to 760 (b} 07179 1981 {b}(e)
' 277000 . .
241-AX-102 1988 3000 {8) 09/88 1989 {h)
241-AX-104 1877 - {6} -0B/81 1989 gl
241-B-101 1874 - {6) 03/81 1989 {g)
241-8-103 1978 -~ {B) 02/8% 1689 ig)
241-8-105 1978 -~ {6) 12/84 1989 o
241-B107 1980 8000 (8) 0385 1986 {dih
241-B-110 1981 10000 (8) 03/85 1986 {ch)
241-B-111 1978 - {8} 06/85 1989 [{5)]
2418112 1878 2000 05/85 1989 ig)
241-B-201 1880 1200 {8} 08/81 1984 {s}Mf)
‘241-B-203 1883 300 (8} -06/84 1986 {d)
241-B-204 1984 400 (8} 06/84 1989 {g)
241-BX-101 1972 - {6} 08778 1989 {0}
241-BX-102 1871 70000 50 () 11/78 1988 {d}
241-BX-108 1974 2500 0.5 {1} 07178 1986 {d}
241-BX-110 1978 -~ {8) 08/85 1288 o
241-BX-111 1884 (13) == {B) 03785 18983 ()
241-8Y-103 1973 < 5000 11/87 1983 {a}
241-BY-105 1984 ---{8) N/A 1989 {a)
241-8Y-108 1984 {8} N/A 1989 (o)
241-8Y-107 1984 16100 (8} 07/79 1989 g
241-BY-108 18972 <5000 02/8% 1883 (&)
2471-C-101 1980 20000 {8){110) 11783 1986 {d)
241-G-110 1984 2000 o895 1989 1))
241-C-111 1988 5500 (8) 03/84 1989 g
241-5-201 W) 1988 550 03/82 1987 (i}
241-5-202  {4) 1988 450 08/81 1987 i}
241-C-203 1884 400 (8} 03/82 18886 {d)
241-C-204 (4} 1888 350. 08/82 1987 {i}
241-5-104 1968 24000 {8) 12/84 1988 (g)
241-5X-104 148 000 (8) 04/00 1988 {k}
241-SX-107 1664 < BO00 10178 1983 {a)
243-8X-108 (BY{14 1982 2400 to 17 16 140 08/7¢8 1991 (midq)t}
- . 35000 tmitaity) . _
241-8%-109 {B){14) 1865 <1000 <40 ()i 05/81 1892 {n}t)
241-8X-110 1878 5500 (8) 0879 1989 o
241-5X-111 (14) 1974 500 to 2000 0.6 to 2.4 ()gHy 07/79 1986 {dHag(t}
241-8X-112 {(14) 1863 300 40 Y 07179 1986 LCHA
241-5X-113 1962 15000 8 ) 11778 18886 {d}.
241-8X-114 1972 I L 1] ] o9 1989 {g)
241-8X%-115 1985 50000 21 {d} 08/78 1992 {0}
241-7-101 1992 7500 (8) 04/93 1992 ip)
241-T-103 1974 <1000 {8) ) 11/83. 1988 {g}
241-T-106 1973 115000 (8) 40 (i Og/81 1986 {d}
241-1-107 1984 ~ {8, 05/96 1989 (g
241-1-108 1974 <1000 (8} 11/78 1680 {f)
241-17-109 . 1974 <1000 (8) 12/84 1989 @
241-T-111 1979, 1894 (12) <1000 (8} 02/95 1994 tf}r)
241-TX-108 © 1977 - (8} 04/83 1989 (@}
241 TX-107 {H) 1984 2500 1072 19886 (dy
241-TX-110 1877 C e (8) 04/83 1989 (g}
241-TX-112 1974, i {B) 04/83 1989 {g)
241-TX-114 1974 - {B) 04/83 1989 {g}
241-TX-1156 1977 - {8) 09783 1989 {a}
241-TX-116 1977 -~ {B) 04/83 1588 tay
241-TX-117 1877 ~— {8} c3/83 18688 (¥
241-TY-101 1973 <1000 (8) 04/83 1980 {f)
241-TY-103 1973 3000 0.7 ) 02/83. 1886 {d)
241-TY-104 1981 1400 (8) 11/83 19886 (d)
241-TY-105 1960 35000 4 {0 02/83 1986 {d).
241-TY-106 1989 20000 2 0 11/78 1988 {d}
241-U-101% 1959 30000 20 0 09/79 19886 ()
241-U-104 1961 55000 0.08 (b 1078 16886 {dY
2444110 1975 5000 to 8100 {8) 0.05 {q) 12/84 1946 {dHa)
241-U2112 15980 8500 {8) 9,79 1986 (d)
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Footnotes:

()

2

3)

Current estimates [see reference(b)] are that 610 Kgallons of cooling water was added to Tank 241-A-105
from November 1970 to December 1978 to aid in evaporative cooling. In accordance with Dangerous Waste
Regulations [Washington Administrative Code 173-303-070 (2)(a)(ii), as amended, Washington State
Department of Ecology, 1990, Olympia, Washington]; any of this cooling water that has been added and
subsequently leaked from the tank must beclassified as a waste and should be included in the total leak
volume. In August 1991, the leak volume éstimate for this tank was updated in accordance with the WAC

‘regulations. Previous estimates excluded the cooling water leaks from the total leak volume estimates because

the waste content (concentration) in the cooling water which leaked should be much less than the original
Tiquid waste in the tank (the sludge is relatively insofuble). The total leak volumme estimate in this report (10
Kgallons to 277 Kgallons) is based on the following (see References):.

1. Reference (b) contains an estimate of 5 Kgallons to 15 Kgallons for the initial leak prior to August
1968,
2. Reference (b) contains an estimate of'S Kgallons to 30 Kgallons for the Jeak while the tank was being

shuiced from August 1968 to Novenber 1970.

3 Reference () contains ani estimate of 610 Kpallons of cooling water added to the tank from
‘November 1970 to December 1978 but it was estimated that the leakage was small during this period.
This refererice contains the statement ISufficient heat was generated in the tank to evaporate most,
and perhaps nearly all, of this water.]l This results in a Tow estimate of zero gallons leakage from
November 1970 to December 1978,

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

November 1970 to December 1978.
LowEstimate  High Estimate
Prior to August 1968 5,000 15,000
August 1968 to November 1970 5,000 30,000
November 1970 to December 1978 0 232,000
Totals 10,000 277,000

These leak volume estimates do not include (with some exceptions), such things as: (a) cooling/raw water:

leaks, (b) intrusions {rain infiltration) and subsequent leaks, (¢) leaks inside the tank farm but not through the

tank liner (surface leaks, pipeline leaks, leaks at the joint for the overflow or fill lines, etc.), and (d) leaks from
catch tanks, diversion boxes, encasements; etc.

In many cases, a leak was suspected long before it was identified or confirmed. For example reference (d)
shows that Tank 241-U-104 was suspected of leaking in 1956. The leak was feonfirmedfl in 1961. This
report lists the [assumed leakerl] date of 1961, -Using present standards, Tank 241-U=104 would have been
declared an assumed leaker in 1956. In 1984, the criteria designations of [suspected leaker,§ Qquestionable

integrity, [l leonfirmed leaker, [l Ideclared leaker, [ (lborderlinel) and Odormant;ll were merged into one category

now reported as (Jassuied leaker.ll See referetice (f) for explanation of when, how long, and how fast some of

the tanks leaked. Itis highly likely that there have been undetected leaks from single-shell tanks because of the
nature of their design and instrumentation.
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The leak volume estimate date for these tanks is before the [ldeclared leaker(] date because the tank was in a
Osuspected leakerd] of Hquestionable integrityll status, however, a leak volume had been estimated prior to the
tank being reclassified.

The increasing radiation levels in drywells and laterals associated with these three tanks could be indicating
continuing leak or movement of existing radiohuclides it the soil. There is rio conclusive way to confirm these
‘observations. '

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

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

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

The curie conient shown is as listed in the reference docinmient and is not decayed to a consistent date:
therefore; 8 cumulative total is inappropriate.

Tank 241-C-101 experienced & liquid leve] decrease in the late 1960s and was taken cut of service and
pumped to & [minimum heelll in December 1969. In 1970, the tank was classified 4s a lquestionable
integrityl] tank. Liquid level data show decresses in level throughout the 1970s and the tank was saltwell
pumped daring the 1970s, ending in April 1979. The tank was reclassified as a lconfirmed leakerll in January
1980. See refererices (q) and (r); refer to reference (s) for information on the potential for there to have been
leaks from other C-farm tanks (specifically, C-102, C-103, and C-109).

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

Tank T-111 was declared an assumed re-leaker on February 28, 1994, due to a decreasing trend in surface

Jlevel measurement. This tank was pumped, and interim stabilization completed on February 22, 1995.

Tank BX-111 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 Jeak volume and curie rélease estimatés on SX-108, 8X-109, SX-111, and SX-112 have been re-
evaluated using a Historical Leak Model [see reference (f)]. In general, the model estimates are much higher
than the values listéd in the table, both for volume and curies released. The values listed in the table donot
reflect this revised estimate because, In particular, it is worth-emphasizing that this réport was never meant to
be a definitive vipdate for the leak baseline at the Hanford Site. It was rather meant to be ani attempt to view the
issue of leak inventories with a new and different methodology [l (This quote is from the first page of the
referenced report).

In-July 1998, the Washington State Department of Ecology (Ecology) directed the U. S. Department of Energy
(DOE) to develop corrective action plans for eight single-shell tank farms (B/BX/BY/S/SX/T/TX/TY) where
groundwater contamination likely originated from tank farm operations. A Tri-Party Agreement milestone (M-
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 doctments have been

D-4
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completed for the 8, SX, B, BX, and BY tank farms and will be completed shortly for the T, TX, and TY
farms. The phase 1 field investigation is near completion in the S and SX tank farms and has begun in the B,
BX, and BY farms. Field work is anticipated in FY-02 for the T, TX, and TY tenk farms. The remaining four
single-shell tank farms are expected to be included in corrective action plans in the near future,

All of the information included in this appendix is currently under review and significant revisions are
anticipated. Recently, major tank farm vadose zone invéstigation efforts (such as the baselinie spectral gamma-
ray logging of all drywells in all single-shell tank farms, 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 festing activities nesr tank BX-102 were completed March 2001 A
borehole (299-E33-45) was drilled through the postulated uranium plume resulting fromi the 1951 tank BX-
102 overfill event to confirm the presence of uranium, define its present depth, and survey other contaminants
of initerest sach as Tc-99. Thirty-five split-spoon samples were collected for laboratory analyses. This
borehole was decommissioned after collection and analysis of groundwater samples.
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CONTROLLED, CLEAN AND STABLE (CCS) STATUS
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ASME LKR. = Agsurmed Leaker

June 30; 2001
Interim interirn Intetim

Tank Tank StabH, | Stabil. Téank Tank Stabil, Tank Stabii. | Stabil,
A-101 SOUNLY N/A. ‘Eidc-101 ASME. LKR 11/83 ASMD LK t1/78 AR
A-102 SOUND OB/EY SN G102 SOUND 09/95 ASMD LER | 12/84 AR
A=102 ASMOLKR. 06/08 AR C-103 SOUND | WA SOUND | 01/00 {5) JET
A-104 ASMD LKA 08/78 AR 5104 SOUND 09/89 ASMD LXR 0295 JET
A-108 ASHMD LKR 07/78 AR 108 SOUND 10/05 SOUND - | oa/Bt | AR(2K3)
A-108 SOUND .08/A2. AR 106 SOUND T ONfA . SOUND 04/81 AR {3}
AXA01 SOUND NIA Bicao7 SOUND 05795 SOUND - 08/81 AR
AX-102 | ASMD LKR OW/BE SN =108 SOUND 03784  SOUND Oa/81 AR
AX-103 | - SOUND OB/87 AR ciob | souNd | tyea _ SOUND ofig] AR
AX-104 ASME LKR 0B/81 AR C-110 | ASMDLKR | 0BG SOUND | o84 AR
IB8-101 ASMD IKR 03/81 SN G111 | ASMDLKR | 03/84 SOUND | 04/83 JET
B-102 SOUND 06/85 SN G112 SOUND | 08/80 SOUND oB/83 EF
B-103 ASMD KR 02/88 SN £-201 ASMD LKR | = 03/82 . BOUND . 09/74 SN
fB-104 -SOUND O8/85 SN C-202 | ASMDLKR | 0B/t _ASMD EKR | 04/83 JET
is-t08. ASMD KR 12184 AR G203 ASMD KR §  0a/ez SOUND 06/83 | JET
8108 SOUND 03/85 SN cooa | AsMDLKR | os/s2 -ASMD LKA 10/78 AR
iB-107 ASNMD LKR | 03/85 SN &-101 SOUND N/A HOUND 0gjea JET
|8-108 SOUND O5/88 SN $-102 SOURD. NIA SOUND . 04/83 JET
In69 SOUND. ] BN 5103 SOUND | 0400 TASMD LKA | 04/83 JET
18-110 ASMD LKR 1) AR 5104 | ASMDLKRUT 1284  SOUND 04783 JET
JB-111 | ASMDLKR 06/85 SN 5105 SOUND. | o9/88 SOUND 04/83 JET
8112 “ASMD LKR | 05/85 5N 5-106 SOUND 02/01 ASMD LER |  04/83 JET
B-201 ASMD LKR oB/81 AR 13)  ES-107 SOUND ‘N/A ASMD KR I 04/83 JET
B-202 SOUND 05/85 ARL2) EEls-108 SOUND 12/96. ASMD LKR | 09/83 JET
[B-203 ASMI LKR oB/gd | . AR §-109 SOUND - 06/01 ASMD LR Y o483 JET .
B-204 " ASMD LKR O6/84 AR 15110 SOUND 01/97 CASMDLKR | 03/83 JET
BX-101 | ASMD LKR 08/78 AR G111 SOUND NiA SOUND | 04183 | JET
BX-102 ASMD LER |- 11778 AR S112 ] SOUND | NA ASMD LKR | 04/83 JET
BX-103 SOUND " 11/83 AR2). EESX-101 SOUND | N/A _ SOUND 08/78 AR
BX-104 SOUND ~ (0B/89 SN | BEdsxa02 BOUND - MIA | AsMDLKR | ©02/83 JET
iBX-105 SOUND. 0361 B SX-103 SOUND | N/A ASMDEKR ]  11/83 AR
BX-106 SOUND 07495 SN S5X-104 | ASMDLKR | O3/00 ASMD1KR | o283 JET
BX-107 SOUND 09/90 JEY SX-108 |  SOUND - NIA ASMDEKR | 11/78 AR
1BX-108 ASMD LKH of7e ] SN £X-108 SOUND OB/OG ASMD KR | 08/79 AR
{BX-109 SOUND. 09/80 | JET SX-107. | ASMDLIKR |  10/79 SOUND N/A
18X-110 | ASMWD LIGR | - OB/BS. BN SX108 | ASMD LKA Ty SOUND .08/00 JET {8}
X111 ASMD LKR 03/95 1 ET §X-108_ | ASMD LKR | 05781 ASMD LKR | 10/78 AR
{BX-112 SOUND 08/00 | JET SX-110 | ASMDLKR | oBr79 - SOUND | 03101 {JET U
|By-101 SOUND os/ga | JET SX-111 | ASMDIKR | 07/78 SOUND 0301 JJET (12
|ev-102 SOUND | . 04/95 1 JET SX-112 | ASMD LKA | 07/78 SOUND NIA
{By-103 ASMD LKR | 11797 JET 8¥%-113 | ASMD LKA | 1378 SOUND NIA
|BY-104 -SOUND 01785 JET SX-114 | ASMDLRR | 0178 SOUND N/A _
iBY-108 ASMD LKR WA 8X-115 | ASMD.LKR ] -09/78 ASMD LKA 12/84 AR
[BY-108 |  ASMD LER NiA T-101 | . ASMD LKR | . 04/93 ~S0UND NiA
[6v107 | ASMD LKR-| 07779 JET F-102 SOUND | 03/81 ASMDLKR | 08/79 | AR
IBY-108 | ASMD LKR 0285 JET EaT103 | ASMBIUXR | 11/83 CSOuND 1 osf7e AR
BY-100 SOUND 5797 CJET T-104 SOUND | . 11768 {4} SOUND 08/79. SN
BY-110G . SOUND o1/86 JET BadT-105  SOUND Q687 SOUND | 08/78 AR
BY-111 SOUND Q186 JET  BET-108 ASMD LKR | oB/a SOUND. 08/79 SN
BY-112 SOUND oe/e4 | JET T-107 . | ASMDIKR| . o896
LﬁEEﬁD: ) :

AR = Administratively interim stebilized Interim Stabilized Tanks 129

JET = Saltwell jut pumped to remove drainable interstitial liquid Not Yet Interim Stabitizad 26

SN = Supernate pumped (Non-Jet pumped)

N/A = Not yet interim stabilized Total Singlé-Shell Tanke 149
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Footnotes:

)

(2

3

@

)

(6

Q)

®

‘These dates indicate when the tanks were actually interim stabilized. In some cases, the official interim

stabilization documents were issued at a later date.

Although tanks, BX-103, T-102 and T-112 met the interim stabilization administrative procedure at the time

they were stabilized, they no longer meet the recently updated administrative procedure. The tanks were re-
evaluated in 1996 and memo 9654456, J. H. Wicks to Dr. J. K. MeClusky, DOE-RL, dated September 1996,
was issued which recommendad that no further pumping be performed on these tanks, based on an economis
evaluation.

Document RPP-5556, Rev. 0, "Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell

‘Tanks Declared Stabilized,” J. G. Field, February 7, 2000, states that five tanks no loniger meet the stabilization

criteria (BX-103, T-102, and T-112 exceed the supernate criteris, and BY-103 and C-102 exceed the DIL

criteria).

A intrasion irivestigation was completed on tank B-202 in 1996 because of a detected increase in surface .

Tevel. As aresult of this investigation, it was determined that this tank no longer meets the recently updated
-adrministrative procedure for 200 series tanks.

Original Interim Stabilization data are missing on four fapks: B-201, T-102, T-112, and T:201. Document
HNF-8D-RE-TI-178, Rev. 7, dated February 9, 2001, added three additional tanks to those missing
stabilization data: A-104, BX-101, and SX-115.

Tank 241-T-104 was Interim Stabilized on November 19, 1999. In-tank video taken October 7, 1999, shows.
the surface is clearly slisdge-type waste with no saltcake present. No visible water on suiface. Waste surface
-appesrs level scross tank with numerous cracks. There is 4 minimal collapsed area around the saltwell screen,

“with no visible bottom.

Tank 241-T-110was 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 this tank as
smooth, brown-tinted shidge with visible cracks.

Tank-241-5-103 was declared Interim Stabilized April I8, 2000. The surface is a rough, black and brown-
colored waste with yellow patches of salicake visible throughout. The surface appears to be danip but not
saturated; and shows irregular cracking typically seen with surfaces beginning to dry out. A pool of.

supernatant liquid (10 féet in diameter, 5 feet deep, 1.0 Kgallons) is visible from video observations.

Tank 241-8X-104 was declared Interim Stabilized April 26, 2000, due to major equipment failure. The
surface is & rough, yellowish gray saltcake waste with an iregular surface of visible cracks and shelves that

‘were created as the surface diied out. The waste sutface appears to be dry and shows nio standing water within
the tank.

Tank 241-8X-106 was declared Interim Stabilized 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 in the center
of the tank.. A second depression surrounds both saltwell screens and an abandoned LOW. The waste surfaces

-appear dry and show no standing water within the tank.

E-3
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Tank 241-U-103 was declared Interim Stabilized September 11, 2000. The surface is & brown colored waste
with irreégular patches of white salt crystal. Approximately 30% of the waste surface is covered by the salt
formations. The surface level slopes slightly from the tank sidewall down to the first of two depressions in the
venter of the tank: The waste surface appears dry and shows signs of drying and cracking due to saltwell
pumping: LOW readings indicate an average adjusted ILL of 60.2 inches. There is a small pool of supernatant
ligisid estimated to be 500 gallons.

Tank 241-8-106 was declared Interim Stabilized on February 1, 2001, The surface is a rouigh, brown and
yellow-colored saltcake waste with an irregular surface of mounds and saltcake crystals that were created as the
surface was dried out. The waste surface appears to be dry and shows no standing wiiter Within the tank.
There is no evidence of supenatant liquid from video observations. The waste surface slopes gradually from
the tank sidewall to the depression in the center of the tank. The depression surrounds both of the saltwell
screens, but does not-extend around the feipérature probe and ENRAF devices.

Tank 241-U-105 was declared Interim Stabilized on March 29, 2001, due to major equipment failure. The
surface is a brown colored waste with irregular patches of white salt crystal. Approximately 15% of the
surface is covered by the salt formations. The surface level slopes to the first of two depressions in the center
of the tank; the first depression is cone shaped and estimated to be 22 feet in diameter. ‘The second depression,
inside the first, is cylindrically shaped and has a diameter of approximately 10 feet. Both depressions are
centéred on the saltwell screen. The waste surface appears dry and shows sigas of cracking due to saltwell
pumping. There is no visible liquid in the tank.

Tank 241-U-106 was declared Interim Stabilized on March 9, 2001, The surfuce is a dark brown/yellow
colored waste that is covered with many stalagriite-type crystals growing on the surface. The crystals-cover
approximately 75% of the waste surface. The waste surface is irregular, appears dry, and shows only minimal
signs of cracking due to saltwell pumping. The superatant pool is estimated to be 13.3 feet in diameter based
on the visible portion of the saliwell screen. The pool is centered on the saltwell screen.

Tank 241-S-109 was declared Interim Stabilized on Tuiie 11, 2001. The surface is primarily a white colored
salt crystal with small patches of dark salt visible due to saltwell/sampling activities. Approximately 95% of
the waste surface is covered by the salt formations. The surface level slopes slightly from the tank sidewall
down to a'deépréssion in the center of the tank. The waste surface sppears rough and dry and shiows signs of
cracking and shumping due to saltwell pumping.

E-4




HNF-EP-0182, Rev. 159

TABLE E-2. SINGLE-SHELL TANK INTERIM STABILIZATION 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 Decree 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 taniks. This
schedule is enforceable pursuant to the terms of the Decree except for the' "Project Pumping Completion Dates,"
which are estimates only and not enforceable. (Note: Schedule does not include C-106)

Tank Projected Pumping Actual Pumping Projected Pumping  Interim Stabilization
Designation Start Date Start Date Completion Date Date
1. T-104 Already initiated Maich 24, 1996 May 30, 1999 ~ November 19, 1999
2. T-110 Already initiated May 12, 1997 May 30, 1999 Januaty 5, 2000
3, SX-104  Already initiated September 26, 1997  December 30, 2000 April 26, 2000
4. SX-106  Already initiated October 6, 1998 December 30, 2000 May 5, 2000
5. S§-102 July 31, 1999 ‘March 18, 1999 March 30, 2001
6. S-106 July 31, 1999 April 16, 1999 Mirch 30, 2001 February 1, 2001
7. 8103 Tuly31, 1999 June 4, 1999 March 30, 2001 April 18, 2000
8, U-103*  June 15, 2000 ‘September 26, 1999 April 15,2002 September 11, 2000
9, TU-105*  June 15,2000 December 10, 1999 April 15, 2002 March 29, 2001
10, U-102%  Juiie 15, 2000 January 20, 2000 April 15, 2002
11. U-109*  June 15, 2000 March 11, 2000. April 15, 2002
12. A-101 October 30, 2000 May 6, 2000 September 30, 2003
13. AX-101  October 30; 2000 July 29, 2000 September 30, 2003
14. $X-105  March 15, 2001 August 8, 2000 February 28, 2003
15. $X-103  March 15, 2001 October 26, 2000 February 28, 2003
16. 8X-101  March 15, 2001 Novemiber 22,2000  February 28, 2003
17. U-106*  March 15, 2001 August 24, 2000 February 28, 2003 March 9, 2001
18. BY-106 July 15,2001 June 30, 2003
19. BY-105  July 15,2001 June 30, 2003
20. U-108 December 30, 2001 August 30, 2003
21. U-107 December 30, 2001 August 30,2003
22, 8-111 December 30, 2001 August 30, 2003
23.. §X-102  Detember 30,2001 August 30,2003
24, U-111 November 30, 2002 September 30, 2003
25. 5-109 November 30, 2002 September 23, 2000  September 30, 2003 June 11, 2001
26. S-112 November 30, 2002 Septeritber 30, 2003
27, §-101 November 30, 2002 September 30, 2003
28. §-107  November 30, 2002 September 30, 2003
29. C-103 No later than December 30, 2000, DOE will détermine whether the organic layer and pumpable liquids will be pumped

from this tank togéther or separately, and will establish = dewdline for ihitiating pumping of this tank. The parties will

incorporate the initiution deadling into this schedule sy provided in Section VI 6f the Decres.

ORP issued a letter to WDOE on December 22, 2000, mecting the requirements of this milestone,

* Tanks containing organic complexants.
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TABLE E-2, SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES

(sheet 2 of 2)

Completion of Interim Stabilization. DOE will complete interim stabilization of all 29 single-shell tanks listed above by

September 30, 2004.

Percents Pumpsable Liquid Remaining to be Removed:
93% of Total Liguid 9/30/1999-(1)
38% of Organic Complexed Pumpabie Liquids 9/30/2000 (2)
5% of Organic Complexed Pumpable Liquids ©/30/2001
18% of Total Liquid 873012002
2% of Total Liquid 9/30/2003

M

@

The "percentage of pmnpsble liquid remaining to be removed” is calculated by dividing the volume of

piimpable liquid remaining to be removed from tanks not yet intetim stabilized by the sum of the total amourit

of liguiid that has been pumped and the pumpable liquid that remains to be pumped from all tanks.

The Pumpable Liquid Remaining was reduced to 88%, by 9/30/99, exceeding this milestone. Reference
EMHC-9957926 R1, D I Allen, LHMC RPP to 3. C, Bryson, DOE-OPP, dated October 26, 1999

The Complexed Pumpable Liquid Remaining was reduced to 38%, by 9/15/00. Reférenice CHG-0004752,
R. F. Wood, CHG, to I. 1. Short, DOE-RPP, dated Septemiber 13, 2000.
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TABLE E-3. SINGLE-SHELL TANKS STABILIZATION STATUS SUMMARY
June 30, 2001

Partial Interim isolated (P} §  Intrusion Prevention Completed (IP) & Anterim Stabilized (IS)
: =

3 E
A-101 %A-ma 5-104 §armnz 5103
A-102 A-104 8105 A-103 5104
SA-105 §A-w4 5-108
AX-101 ZA-108 X107 %Ados S-106
i $X-108 A108 $-108
BY-102 AX-102 §X-109 . §-108
BY-103 émm SX-110 L AX-102 8110
BY-105 AX-104 - SX-111 gaxaoa
BY-106 - $X:112 2 AX SX-104
BY-109 %B-FARM 16 tanks SX-113 § $X-106
SBX-FARM - 12 tanks 8X-114 | B-FARM - 16 tanks §X-107
c-103 : SX-115 X-FARM - 12 tanks 5X-108
G105 EBY-101 % $X-109
C-108 S BY-104 T-102 BY-101 SX-110
3 - BY-107 T-103 %a\f—wz X111
BY-108 1108 YBY-103 SX-112
WEST AREA BY-110 T-108 £BY-104 X113
8101 BY-111 T-108. 2BY-107 5¥X-114
5102 §BY-112 T-109 %a\uma' 8X415
5103 S T142 SBY-100
S106 g-cqm T-201 EBY-110 T-Fait - 16 fanks
8-107 £C-102 T-202 SBY-111 TX-FARM - 18 tanks
5108 Te-104 T.203 SBv412 TY-FARM - 6 tanks
$:109 Tco7 T.204 s
5110 C-108 Tc-101 Y101
B-141 EC-108 TX-FARM - 18 tanks sea02 u-103
S412 110 TY-FARM - 6 tanks 1c-104 U-104
 oXLY S C05 U-105
SX-101 Fe412 U101 gc-m?r U-106
8X-102 5 C-20t U-104- C-108 U-110
$X:103 1c-202 U112 1C-100 U112
SX-104 fc209 U-102 SC410 U-201
X106 c204 e u-202
SX-106 Sc112 203
: ' U-204
T-101 - prTee
T-104 .
T-107
T-110 : :
T4 = %
U102 %Controiied Clean, and Stable_(CCS) .
U-103 % g
U-105 §£&§I.&E§A WESTAREA ,:;%
U-106 £ BX-FARM - 12 Tanks TX-FARM - 18 tanks [
U107 & TY FARM §
U-108 CER R s
U109 :
U110 3 -
U114 §No£e CCS activities have been deferred §

until funding is available, &
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APPENDIXF

TANKS AND EQUIPMENT CODE AND
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TABLE F - 1. TANK AND EQUIPMENT CODE/STATUS DEFINITIONS
June 30, 2001

1. TANK STATUS CODES

WASTE TYPE (also see definitions, section 2 below)

AW Aging Waste (Neutralized Current Acid Waste [NCAW])

CC Comiplexant Concentrate Waste

cp Loncentrated Phosphate Waste

DC Dilute Complexed Waste

DN Dilute Non-Complexed Waste

DSS8 Double-Shell Skurry

DSSF Diouble-Shell Slarry Feed

NCPLX Non-Complexed Waste

D Plutonium-Uranium Extraction (PUREX) Neutralized Cladding

Removal Waste (NCRW), transuranic waste (TRU)

TANK USE (DOUBLE-SHELL TANKS ONLY).

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

2. DEFINITIONS
WASTE TANKS - GENERAL

Waste Tank Safety Issue _ _
A potentially unsafe 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 underground storage tank containing waste that requires special safety precautions because it may have
a serious potential for release of high level radioactive waste because of uncontrolled inicreases in
temperature or pressure. Special restrictions have been placed on these tanks by "Safety Mcasures for
‘Waste Tanks at Hanford Nuclear Rescrvation,” Section 3137 of the National Defense Authorization Act for
Fiscal Year 1991, November 5, 1990, Public Law 101-510, (also known as the Wyden Amendment).

Characterization _ _
Characterization is understanding the Hanford tank waste chemical; physical, and radiological properties
to the extent necessary to insure safe storage and interim operation, and ultiniate disposition of the waste,
WASTE TYPES

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

Concentrated Complexant (CC)
Congcentrated product from the evaporation of dilute complexed waste;

F-2




HNF-EP-0182, Rev. 159

Concentrated Phosphate Waste (CP)
Waste originating from the decontamination of the N Reactor in the 100 N Area. Concentration of this

waste produces concentrated phosphate waste.

Dilute Complexed Waste (DC) _
Characterized by a high content of organic carbon including organic complexants: ethylenediaminetetra-

acetic acid (EDTA), citric acid; and hyﬁroxyethyl—ethyienednmnemaceuc acid (HEDTA), being the
miajor complexants used. Main sources of DC waste in'the DST system aré saltwell liquid inventory (from
S8Ts).

Dilute Non-Complexed Waste {DN)
Low activity liquid waste originating from T and S Plants, the 300 and 400 Areas, PUREX facility
(decladding supernatant and miscellaneous wastes), 100 N Area (sulfate waste), B Plant, saltwells, and
PFP (supernate).

Double-Shell Slurry (DSS) _
Waste that exceeds the sodium aluminate saturation boundary in the evaporator without exceeding receiver
tank composition limifs. For reporiing purposes, DSS is considered a solid:

Double-Shell Slurry Feed (DSSF)
Waste concernitrated just before reaching the sodium aluminate saturation boundary in the evaporator
without exceeding receiver tank composition limits, This fori is not as concentrated as DSS.

Non-complexed (NCPLX) )
General waste term-applied to all Hanford Site (NCPLX) liquors not identified as complexed.

PUREX Decladding (PD)
PUREX Neutralized Cladding Remioval Waste (NCRW) is the solids portion of the PUREX plant
-neutralized cladding removal waste stream; received in Tank Farms as a slurry. NCRW solids are
classified as transuranic (TRU)) waste.

Draingble Interstitial Liguid (D11
Interstitial liquid that is not held in place by capillary forces, and will thereforé migrate or move by
gravity. (See also Section 4 below)

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

Ferrocvanidé
‘A compound of iron and cyanide commonly expressed as FeCN. The actual formula for the ferrocyanide
anion is [Fe(CN)g] ™.

INTERIM STABILIZATION (Single-Shell Tanks only)

Interim Stabilized (IS}
A tank which contains less than 50 Kgallons of drainable interstitial liquid and less than 5 Kgallons of
‘supernatant liguid. 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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Jet Pump _
The jet pump system includes 1) a jet assembly with foot valve mounted to the base of two pipes that
extend from the top of the well to near the bottom of the well casing inside the saltwell screen, 2) a
centrifugal pump to supply power fluid to the down-hole jet assembly, 3) flexible or rigid transfer jumpers,
4} a flush line, and 5) a flowmeter. The jumpers contain piping, valves, and pressure and Iimit switches.

‘The centrifugal pump and jet assembly are needed to pump the interstitial liquid from the saltwell screen
into the pump pit; rominally a 40-foot elevation fise.. The power fluid passes through a nozzle in the jet
assembly and acts to convert fluid pressure head to velocity head, thereby reducing the pressure in the jet
assembly chamber. The reduction in pressure allows the interstitial liquid to enter the jet assembly
chamber and mix with the power fluid. Velocity head is converted to pressure head above the nozzle,
lifting power fluid, and interstitial liquid to the pump pit. Pumping rates vary from 0.05 gallons 1o about 4
gpm.

Saltwell S¢reen
The saltwell system is a 10-inch diameter saltwell casing consisting of a stainleéss steel saltwell screen
welded to a Schedule 40 carbon steel pipe. The casing and screen are to be inserted into the 12-inch tank
riset located in the pump pit. ‘The stainless steel screen portion of the system will extend through the tank
waste to near the bottom of the tank. The saltwell screen pottion of the casing is an approximately 10-foot
Iength of 300 Series, 10-inch diameter, stainless steel pipe with screen openings (slots) of 0.05 inches,

Emergency Pumping Trailer
A 45-foot tractor-type trailer is equipped to provide storage spacé and service facilities for emergency
pumping équipment: this consists of two dedicated jet pump jumpers and two jet pumps, piping and dip
tubes for each, two submersible pumps and attached piping, and a skid-mounted Weight Factor Instrument
Enclosure (WFIE) with an air compressor and electronic recording instrurnents, The skid also contaitis a
power control station for the pumps, pump pit leak detection, and instrumentation. A rack for over 100
feet of overground double-contained piping is also in the trailer.

INTRUSION PREVENTION (ISOLATION) Single-Sheli Tanks only.

Partially Interim Isolated (PT) _ _
The administrative designation reflecting the completion of the physical effort required for Interim.
Isolation except for isolation of risers and piping that is required for jet pumping or for other methods of
stabilization.

Interim Isolated (I1)
The administrative designation reflecting the completion of the physical effort required to minimize the
addition of liquids into an inactive storage tank, process vault, sump, catch tank, or diversion box. ‘In June
1993, Interim Isolation was replaced by Iritrusion Preverition.

Intrusion Prevention |
Intrusion Prevention is the administrative designation reflecting the completion of the physical effort
required to minimize the addition of liguids into an inactive storage tank; process vault, sump; catch tank,
or diversion box. Under no circurnstances are electrical or instrumentation devices disconnected or
disabled during the intrusion prevention process (with the exception of the ¢lectrical pump).

Controllad, Cie.an, and Siable reflects the completion of several objectives: "Controlled” - provide remote
monitoring for required instrumentation and implement controls required in the TWRS Authorization
Basis; "Clean" « remove surface soil contamination and downpost the Tank Farms to RBA/URMA/RA
-radiological confrol status, Témove abandoaed equipment, and place reusuable equipiment in compliant
storage; and "Stable" - rémove pumpable liquids from the SSTs and IMUSTs and isolate the tanks.
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TANK INTEGRITY

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

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

Assumed Re-Leaker
A condition that exists after a tank has been declared as an "assumed leaker” and then the surveillance
data indicates a néw loss of liguid attributed to a breach of integrity.

TANK INVESTIGATION

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

SURVEILLANCE INSTRUMENTATION

Drywells
Historically, the drywells were monitored with: gross logging tools as part of a secondary leak monitoring

system, .In some cases, neutron-moisture sensors were used to monitor moisture in the soil as a function of
well depth, which could be indicative of tank leakage. The foutine gross gamma logging data were stored
electronically from 1974 through 1994. The routine gross gammia logging prograin ended in 1994. A
program was initiated in 1995 to log each of the available drywells in each tank farm with a spectral
‘gamma logging system. The spectral gamma logging system provides quantitative values for gamma-
emitting radionuclides. The baseline spectral garuna logging database is available electronically.

Repeat spectral drywell scans are not part of the established Tank Farm leak detection program, but can be
run on request if special needs arise. A sélect subset of drywells is routinely monitored by the Vadose
Zone Characterization Project to assess movement of gamma-emitting radionuclides in the subsurface.

Laterals
Laterals are horizontal drywells positioned under single-shell waste storage tanks to detect radionuclidés in
the soil which could be indicative of tank leakage, These drywells can be monitored by radiation detection
probes. Laterals are 4-inch inside diameter steel pipes Iocated 8 to 10 feet below the tank's concrete base.
There are three laterals per tank. Laterals are located only in A and SX farms. There are currently no
functioning Iaterals and no plan to prepare them for use.

Surface Levels
The surface level measurements in all waste storage tanks are mumtored 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 manufactured by the Food Instrament Company
(FIC). The instrument consists of a conductivity electrode (plumet} connected to & calibrated steel tape,
a steel tape reel housing and a controller that automatically raises and lowers the plummet to obtain a
waste surface level reading.  The controller can provide a digital display of the data and until February
1999, the majority of the FICy transmitted readings to the CASS. Since CASS retirement, all FIC gauges
are read mianually. FICs are being replaced by ENRAF deétectors (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 Incorporated, determines waste level by detecting variations in
the weight of a displacer siispended in the tank waste. The displacer is connected to a wire wound onto a
precision measuring drim. A level causes a change in the weight of the displacer which will be detected
by the force transducer. Electronics within the gauge caiises the servo motor to adjust the position of the
displacer and compute the tank level based on the new position of the displacer drum. The gauge displays
the level in decimal inches. The first few ENRAFs that received remote reading capabitity transmit liquid
level data via analog output to the Tank Monitor and Control System (TMACS} The remaining ENRAFs
‘and future installations will transmit digital level data to TMACS via an ENRAF Computer Tnterface Unit.
(CIU). ‘The CIU allows fully retnote communication with the gauge, 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 1o the annulus space where conductivity probes are
installed. The annulus conductivity probes-and radiation detectors are the primary means of leak detection
forall DSTs.

Liquid Observation Well (LOW) |
in-tank liquid observation wells are used for monitoring the inferstitial liquid level (ILL} in single-shell
waste storage tanks. The wells are usually constructed of fiberglass or TEFZEL-reinforced epoxy-polyester
resin (TEFZEL, a trademark of E. 1. du Pont de Nemours & Company). There are a few LOWs
constracted of steel. LOWS dre sized to extend 10 within 1 inch-of the bottom of the waste tank, are sealed
4t their bottom ends and have a nominal outside diameter of 3.5 inches. Two probes are used to monitor
changes in the ILL; gamma and neutron, which can indicate intrusions or leakage by increases or
decreases in the TLL. There are 65 LOWs (64 arc in operation) installed in SSTs that contain or are
capabie of containing greater 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.

Thermocouple (TC)
A thermocouple is a thermoelectric device used to measure temperature. More than one thermocouple on
a device (probe)-is called a thermocoupie tree.. In DSTs there may be ong or mote thermocouple trees in
risers in the primary tank. In addition, in DSTSs only, there are thermocouple elements installed in the.
insulating concréte, the lower primaty tank knuckle, the seconidary tank coricrete foundation, and in the
outer structaral concrete.

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

and Vid

‘In-tank photographs and videos may be taken to aid in resolving in-tank méasurement anomalies and
determine tank integrity. Photographs and videos help determine studge and liquid levels by visual
examination.

TERMS/ACRONYMS

cEes Controlled, Clean and Stable (fank farms)
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FSAR Final Safety Analysis Report (replaces BIOS, effective October 18, 1999)

I Interim Isolated

P Intrusion Prevention Completed

IS Interim Stabilized

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

OSD Opeérating Specifications Documient

Pl Partial Intetim Isolated

SAR Safety Analysis Reports

SHMS Standard Hydrogen Monitoring System

TMACS Tank Monitor and Control System

TPA Hanford Federal Facility Consent and Compliance Order, "Washington State Department of
Ecology, U. S. Environmental Protection Agency, and U. S. Department of Energy," Fourth
Amendment, 1994 (Tri-Party Agréement)

TSR Technical Safety Reguirements

Uso " Unreviewed Safety Question

Wyden Amendment "Safety Measures for Waste Tanks at Hanford Nuclear Reservation;” Section 3137 of the
National Defense Authorization Act for Fiscal Year 1991, November 5, 1990, Piblic Law

101-510,
3. INVENTORY AND STATUS BY TANK — COLUMN VOLUME CALCULATIONS AND
DEFINITIONS FOR TABLE A-6 §§IN§LE-§HELL TANKQ) :
COLUMN HEADING COLUMN VOLUME CALCULATIONS (Underlined)/DEFINITIONS

Total Waste Solids volume plus Supernatant liquid. Solids include sludge and saltcake
{see definitions below),

Supernate (1) May be either measured or éstimated. Supernate is either the estimated or
measured liquid floating on the surface of the waste or under a floating
solids crust. In-tank photographs of videos are usefil in estimating the
liquid volumes; liquid floating on solids and core sample data are useful in

_ estimating large liquid pools under a floating crust.
Drainable Interstitial This is initially calculated. Drainable interstitial liquid is calculated based
Liquid (DIL) (1) on the saltcake and sludge volumes, using calculated porosity values fiom

‘past pumping or actual data for each tank. Interstitial liquid is liquid that

| fills the interstitial spaces of the solids waste. The sum of the interstitial

| liquid contained in saltcake and sludge mirius an adjustment for capiflary
_height is the initial volumie of drainable interstitial liquid,
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COLUMN HEADING COLUMN VOLUME CALCULATIONS (Underlined)/DEFINITIONS

Pumped This Month Net total gallons of liquid pumped from the tank during the month. If

' supernate is present, pump production is first subtracted from the
supernatant volume. The remainder i§ then subtracted from the drainable
interstitial liquid volume,

Total Pumped (1) .Cumulative net total galions of liquid pumped from 1979 to

Drainable Liquid Supernate pius Drainable Interstitial Liquid. The total Drainable Liquid
" Remaining (DLR) (1) Remaining is the sum of drainable interstitial liquid and supernate.
 Pumpable Liquid Drainable Liguid Remaining minus unpumpable volume. Not all drainable

Ramaining' (PLR) (1) interstitial Hquid is pumpable.

Sludge Solids fo i ium by dtnxié_ie: iditions to waste. Sludge usually
was in the form of susperided solids when the waste wag originally received
in the tank from the waste generator, In-tank photographs or vidéos may be
used to estimate the volume.

Saltcake _ from ¢ izati ' ipitati i i
‘waste, usually in an QMM I saltcake is layered over sludge, it is enly
possible to measure-total solids vélume. In-tank phiotographs or videos may
be used 1o estimate the saltcake vohime.

Solids Volume Update Indicates the latest update of any change in the solids volume.

Solids Update Source - i is of the latest solids volume u

See Footnote

Last In-tank Photo Date of last in-tank photographs taken.

Last In-tank Video Date of last in-tank video taken.

See Footnotes for These-

Changes

Indicates any change made the previous month. A footnote explanation for

the change follows the Inventory and Status by Tank Appendix (Table E-6).

M

As pumping continues, supernate, DIL, DLR, PLR, and total gallons pumped are adjusted

accordingly based on actual pump volumes.
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APPENDIX G

TANK FARM CONFIGURATION, STATUS
AND FACILITIES CHARTS
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Liquid Observation Well
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Temperature:
Thermocou
Assembly

Surface Level Probe
{FIC, ENRAF and Manual Tapes)
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Hanford
Tank Farm Facilities

200 East

Note: |

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

Active Lines Ohly

© Colicrete encased of pipe-in-pipe’
i i Direct Buried Pipe
. Crogs-Site T?_érisiér Lines {conciete
‘encased or pipe-ri-pipa)

Conrollad, Claan

Single shall

Deible:Shal intrusion

- and Stable é()ﬂ?}d Tarks Prevanton R ,:
e Completed
All tanks 755 dia. except
200 series tanks which are’
20 d'?“ @ 55,000 ga.i :I?uaéig'vé ) |
DST = Dotble-Shalt Tark %;;f;e?'f;;“ """""""""
88T = Single-Shell Tank o ranskerimne
. . DCRY = Double Contained Receiver Tank
ENAAFFIC/MT = Liglid Level Monitoring Devices

TMACSE = Tank Monitor and Controt Syster

L T
(R S0 s

Mgl Heat Load Tarks = East Aréa C-106

... Radiation Moriiforing
Dey Weli — Approx Lodation
@ = Active
O = nactive _
Dy Wel Monitorinig No Longer

Tark ;
Number ... |

Radiation Moptorirg
Laterals Under Tank

X = Hiot used)

. RequestProject Only.
: s Total Solids

{1,000 galy
Salt Cake/
Sludge/DSS
CDrainable Liquid {vattive Tanks}
‘Rahnalning {1000 galh . Exhauster
“inactive Tanks) ... L A0 05108
o o e inoperative)
Liquid-Level Gauges )
W= PG read manuadly
Y = Tape read mariually  Watch'List Tanks

S = Intrusion Mode FIG - .
- Interim Stabilized
{Yellow Tank)

W=ENRAF Read Madually |7 7
) =Auto ENRAF on TMACS ~|

" Arift Circulators : - Temperature Reading
(ANTO7 and AW-102 e 0 @ /utomatic (TMACS)

are inoperative)

O Manual
Liquid Obsérvation ..
Well {LOW) - “
Bereer - Jot Pump= @ | E::;Zfd
Assiimed Date
Leaker -

Watch List Tanks

H2/Flammable gases

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

i ‘Being Routinely Done; By Spexial .

T femperature Reading: |

BY-Tank Farm
in Service 1950-51

12 @ 758,000 gal _

B-Tank Farm
In Service 1945-47
12 @ 530,000 gal

In Service 1948-50

12 @ 530,000 gal

4@ 55,000 gal

7 C-Tank Farm
In Service 1946-53
12 @ 530,000 gal
4@ 55,000 gal
AN-Tank Farm
In Service 1981
7 @ 1,160,000 gal

AZ-Tank Farm

‘| Tanks)

ln Service 1975-76
(Aging Waste

2 @ 1,000,000 gal

%
Valve ] | A%
Pits [*%
Y. A
L AR i &
- Vault _
S TR
. Al
AY-Tank Farm
In'Sérvice 1971-76
{Aging Waste
Tanks}2@
1,000,000 gal

- lin Service 1965-66

AX-Tank Farm |

4 @ 1,000,000 gal

gl o
A-Tank Farm

<l 6 @ 1,000,000 gal

In Service 1956-57

Evaporator

TEN Y

e

AW-Tank Farm

In Service

6 @ 1,160,000 gal

1980

Figure G-4
(Schematic)

AP-Tank Farm
-In Service 1986
8 @ 1,160,000 gal

1 Grout
*.Equip 2
52
&
g
™~
. -
v 2
Vault s
‘| Field “
3 '
29502008.2C |
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S Hanford
| sarice tatasr | Tank Farm Facilities

200 West

Note::

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

1
i
In Service 1953 ; Active Lines Only
6 @ 758,000 gal 244-TX | ‘Concrete sncased of pipesin-pipe
DCRT : ' - = o Ditect Buried Pipe
. . ' i CFOSS-Site Transter Lines {concrats
Z Planti ancased ot pipe-in-pipe)
1 TX-Tank Farm ‘Evaporator
~-In Service 1949-5
18 @ 758,000 gal v —
Contiollad, Clean  Single-Shell Double-Shell .
and Stable " . Intusiors
Sound Tanks Prevangoh
Completed

All tanies 75 f dia. 6xcept
200 series tanks which are
20 f. dis. @ 55,000 gal

DST = Doublé-Shell Tank
88T = Single-Shell Tank ) )
DCHT . = Doublé Contained Reteiver Tank
ENRAFFEICMMT = Liguid Leve! Monitoring Devices
TMACS = Tank Moriitor ginct Contrel Systern

High Heat Load Tariks = West Area - SX-107/108/109/110/111/112/114 -

Radialion Moriforing
. _T'ank . . Dr‘y _we;\ic; ‘i{)pmx Lovation
U-Tank Farm

O =lhactive.

Dry Well Mantioring No Longer
) Being Foutinely Done; By Spacial
.| Inactive Cross- Site s RequestPrajust Only,
Transfer Line 3

In Service 1946-49
12 @ 530,000 gal.
4@ 55,000 gal

. o Total Solids
“Radiation Maritoring x /o (1000 gah -
Laterals Under Tank: ' o BaltCakel
(X =riotused) ; i CSludiesDSS
e 0 {levactive Tanks)
Drainable Ligied % :
Rermaining (1000 gal) 5 @ Lo Chpetating
{Inactive Tanks) ... ) /7 Exhauster
:'g?éﬁti‘fﬁiﬁ@s\ Ip= . Watch List Tanks
5 = Tape read manually | & '
.2425. = [ntrusion Mode FIC e
Evaporator . etaiin Stabilizad
. } (Yelbow Tank)
I =ENRAF Read Manually .. o
_ ; {71 =Auto ENRAF on TMACS e T Tenperalure Heading:
V. _ _ A Mitornatic {TMACS)
SY: Tank _Fam Alrlift Circilators 7 ; CMaal
in Service 1977 A A . O
Fad . : S4q AW iy Liguid Observation ... 7. |
S-Tank Farm | 160,000 gl Well (LOW)
Ih Service 1952-53 \ 2 - o £y Assumed: U Aseumad
12 @ 758,000 gal 2448 o Seen—etPump— (=7 (230 Leaked
- Date
-»16241-A 16241V |5
“8X-Tank Farm Watch List Tanks

in Service 1954-60
15 @ 1,000,000 gal

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

65T AN TRIOCdEANH,

‘Status as of June 30, 2001
B _ N _ ‘Updated Quarterly

Figure G-5 Laboratory - Issued by River Protection Project
(Schematic)

'29502008.1C
..06/30/01
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