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WASTE TANK SUMMARY REPORT
B. M. Hanlon

‘T STRACT

This repori = "~ ~““cial inventory for radioactive waste stored in unde-~~ound 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 information regarding tank
surveillance anomalies and ongoing investigations. This report is intended to meet the
requirement of U. S. Department of Energy-Richland Operations Office Order 5820.24, Chapter
1, Section 3.e. (3) (DOE-RL, 1990, Radioactive Waste Management, U. S. Department of
Energy-Richland Operation Office, Richland, Washington) requiring the reporting of waste

inventories and space utilization for Hanford Tank Farm Tanks.
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2 Single-Shell Tank, ..’A Interim §* ' “ization Milestones

All M-41-xx Milestones are being renegotiated.

3. T ~ Waste Remediation System Safety Initiatives

The U. S. Secretary of Energy has directed that six safety initiatives be implemented in the Tank Waste Remediation
System Program to accelerate the mitigation/resolution of the high priority waste tank safety issues at the Hanford Site.
Forty-two milestones were established for accomplishing the initiatives.

No Safety Initiatives were scheduled to be completed this month.

4. 7=--- - T--sfer Line “-nstruction Completed Early

] npleted prior to the August 31 Tri-Party Agreement milestone.
y n  ed for February 1998.

The system will be used to move highly radioactive waste from underground storage tanks in the 200 West Area
to storage tanks and eventually to disposal facilities to be built in the 200 East Area. This system meets all
environmental standards and replaces an existing pipeline system which is more than 40 years old.

s Character™“‘o ~ pgress Status (See Appendix J)

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

Characteri *° p Progress for August:

Recent publication of five Tank Characterization Reports has changed the status on the chart in
Appendix J for tanks 241-AN-104, AN-105, BY-111, BY-112, and S-109. The report numbers are
HNF-SD-WM-ER-690, -678,-687, -701, and -627 respectively. The reports are now under review for
closure of safety issues. :

Also, previously unsampled tank TX-113 was vapor sampled in August 1997.
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APPENDIX -

WAS E TANK SURVEILLANCE MONITORING TABLES

A-l
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-.——_E A-5. SINGLE-SF™" ™ TANKS MONITORIN . COL... LIANCE STATUS -149 TANKS

(Sheet 5 of 6)

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 A-7 for list of ENRAF
installations.

High heat tanks have active exhausters; psychrometrics can be taken in the high heat tanks. Psychrometric readings
are taken on an "a«  eded" basis with the exception of tanks C-105/106. Hanford Federal Facility /  eement and
Consent Order," Washington State Department of Ecology, U. S. Environmental Protection Agency, and U. S.
Department of E ," Fourth Amendment 1994 (Tri-Party Agreement) requires psychrometricr =~ to be
taken in C-105/ivo on a monthly frequency.

In-tank photographs and videos are requested on an "as needed” basis.
Two tanks are on both category lists (C-106 and SX-109).

Ter & :readi :may beregulated by OSD or POP. Temperatures cannot be obtained in 13 low heat load
tanks (see Table A-4). The OSD does not require readings or repair of out-of service thermocouples for the low
heat load (<40,000 Btwh) tanks. However, the POP requires that attempts are to be made semiannually in January
and July to obtain readings for these tanks.

Temperatures for many tanks are monitored continuously by TMACS; see Table A-8, TMACS Monitoring Status.

Doc  nt WHC-OSD-T-151-00031, "Operating Specifications for Tank FarmL ~ De¢ tion,” |~ :sthat
single-shell tanks with the surface level measurement device contacting liquid, partial liquid, or floating crust
surface, will be monitored for leak detection on 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 (LOW), if an LOW is
present. Tanks with a solid surface but without LOWs will not be monitored for leak detection if the tank has been
interim stabilized, until an LOW is installed. Non-interim-stabilized tanks will have drywell surveys taken as a
backup on a monthly basis if surface or interstitial level measurement equipment is unavailable. 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.

Leak detection for the catch tanks is performed by monitoring for the buildup of liquid in the secondary containment
(for most tanks with secondary containment) or for decrease in the liquid level for those tanks without secondary
containment or secondary containment monitoring.

Tanks 240-S-302 and 241-S-302-A are monitored for intrusions only, and are not subject to leak detection
monitoring requirements until liquid is present above the intrusion level.

Weight Time Factor is the surface level measuring device currently used in A-417, A-350 and 244-A-Tank/Sump.
DCRT CR-003 is inactive and measured in gallons.

Document WHC-  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 a listing of tz = with the waste level being below two feet which have no

* priority assigned because no effort v ™ “e made to install LOWSs in the near future. LOW probes are unable to

accurately monitor interstitial liquid levels less than two feet high.
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TABLE A-6. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 28 TANKS

(Sheet 2 of 2)
Footnotes:
L 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 shown when no readings are obtained. ENRAF gauges are being installed to
replace FICs. The ENRAF gauges are being connected to TMACS, but some are currently being read

marually.

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

3. OSD specifies double-shel”  ~ temperature limits, gradients, etc.

4. Applicable OSD and HNF-IP-0842, latest revisions, are used as gu  lines for monitoring Leak Detection Pits.
See also (8) below.

S. AY-102 annulus is monitored by both the annulus Leak Detection Probe Measurement device and the annulus
CAM; AY-10land ~ 101/102 aremon  ed only byt lus Leak De tion Probe M  suren
device.

6. AW-102 has ENRAF, FIC and M.T. At some point the FIC will be removed.

7. SY-101 and SY-103 had intermittent radiation readings due to power problems.

8. USQ TF-97-0038, dated April 28, 1997, specifies discontinuing the use of leak detection pit radiation

monitoring equipment in all double-shell tank farms where the leak detection pits areu  as tertiary leak
detection. This applies to all double-shell tank farms with the exception of SY-Farm.

Also, two radiation monitors used for leak detection for transfer lines will not be discontinued ( CRM-101B in
AY farm 1 CRM-101/102-1 in AZ farm) - these were not included in the USQ. At this time both rad
monitors are out of service.
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DOUBLE SHELL TANK WASTE TYPE
AND SPACE ALLO..\TION
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APPENDIX C

TANK AND EQUIPMENT CODE
AND STATUS DEFINI1.ONS

C-1
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WAS S

G
High level, first cycle solvent extraction waste from the PUREX plant (NCAW)

Concentrated Complexant (CC)

Concentrated product from the evaporation of dilute complexed waste.

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.

ilute lexed Waste
Characterized by a high content of organic carbon including organic complexants: ethylenediaminetetra-acetic
acid (EDTA), citric acid, and hydroxyethy!-ethylenediaminetriacetic acid (HEDTA), being the major
complexants L 17 "1sources of I I Usy:  aare saltwell liquic oy (from SSTs).

Dilute Non-Complexed Waste (™™™
Low activity liquid waste onginating 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 S'-—7(DSS)
Waste that exceeds the sodium aluminate saturation boundary in the evaporator without exceeding receiver tank
composition limits. For reporting purposes, DSS is considered a solid.

Double-Shell S Feed (DS°™
Waste concentrated just pefore reaching the sodium aluminate saturation boundary in the evaporator without
exceeding receiver tank composition limits. This form is not as concentrated as DSS.

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

PUREX Decladding (PD)
PUREX Neutralized Cladding Removal 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.

PFP TRU £-**3.(PT)
TRU solids fraction from PFP Plant operations.

Drainable Interstitial Liquid (DIT)
Interstitial liquid that is not held in place by capillary forces, and will therefore migrate or move by gravity.

(See also Section 4)

Supernate
The liquid above the solids in waste storage tanks. (See also Section 4)

Ferrocyanide
A compound of iron and cyanide commonly expressed as FeCN. The actual formula for the ferrocyanide anion

is [Fe(CN)J*.
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control status, remove abandoned equipment, and place reusuable equipment in compliant storage; and "Stable
- remove pumpable liquids from the SSTs and IMUSTs and isolate the tanks.

TANK INTEGRITY
So

Theinte_ y classification of a waste storage tank for which surveillance data indicate no loss of liquid
attributed to a breach of integrity.

As !] : ! l 1T _
The integrity classification of a waste storage tank for which surveillance data indicate a loss of liquid attributed

to a breach of integrity.

ned™ -~
A conaiuon wat existt ¢ seen declared as an "assumed leaker” and then the surveillance data
indicates: v] ofliquid attnbutedtoab  ".ofi  nty.

TANK ™ " ESTIGATION

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

SURVEILLANCE INSTRUMENTATION
Drywells p

Drywells are vertical boreholes with 6-inch (internal diameter) carbon steel casings positioned radially around

SSTs. These wells range between 50 and 250 feet in depth, and are monitored between the range of 50 to 150

feet. The wells are sealed when not in use. They are called drywells because they do pot penetrate to the water
table and are therefore usually "dry." There are 759 drywells.

Monitoring is done by gamma radiation or neutron-moisture sensofs to obtain scan profiles of radiation or
moisture in the soir  a function of well depth, which could be indicative of tank leakage.

Two single-shell tanks (C-105 and C-106) are currently monitored monthly by gamma radiation sensors. The
remaining drywells are monitored on request by gamma radiation sensors. Monitoring by neutron-moisture
sensors is done only on request.

Laterals
Laterals are horizontal drywells positioned under single-shell waste storage tanks to detect radionuclides 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 located 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 laterals
and no plan to prepare them for use.

Surface Lev
The surface | Y s in all waste storage tanks are monitored by manual or automatic conductivity
probes, and recorded and transmitted or entered into the Computer Automated Surveillance System (CASS).

Automatic FIC
An automatic waste surface level measurement device is manufactured by the Food Instrument Company (FIC).
The in nsists of a conductivity electrode (plummet) connected to a calibrated steel tape, a steel tape
reel he i controller that automatically raises and lowers the plummet to obtain a waste surface level

re ~ z The controller can provide a digital display of the data and also transmit the reading to the CASS.-
Some tanks have gauges connected to CASS " others are read manually. FICs are being replaced by ENRAF

detectors (see below).

C-5
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P Intrusion Prevention Completed
IS Interim Stabilized
MTI/FIC/ENRAF Manual Tape, Food Instrument Corporation, ENRAF Corporation (surfacé level measurement
devices)
(ON1D) Operating Specifications Document
OSR Operational Safety Requirements
PI Partial Interim Isolated
SAR Safety "~ Reports
SHMS |B 3
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 Agreement)
Uso Unreviewed Safety Question
Wyden Amendment "Safety Measures for Waste Tanks at Hanford Nuclear Reservation," Section 3137 of the
tional orizatio; t for Fiscal Ye November 5, 1990, Public Law 101-
510.
4. -VO mroTrat e Tan
TABLEE-6( JIGLE-SHELL TANKS)
| COLUD l VOLUME CALCULATIONS/DEFINTTIONS T
1 e — —
Total Waste Solids volume plus Supemnatant liquid. Solids include sludge and saltcake (see
definitions below)
Supernatant Liquid Drainable Liquid Remaining minus Drainable Interstitial.
Supernate is the clear liquid floating on the surface of the waste. Supemate is
usually derived by subtracting the solids level measurement from the liquid
level measurement. In some cases, the supernatant volume includes floating
solid crusts because their volume cannot be measured. In-tank photographs or
videos are useful in estimating the liquid volumes; the area of solids covered
and the average depth can be estimated.
Drainable Interstitial Drainable Liquid Remaining minus Supernate. Drainable interstitial liquid is
Liquid calculated based on the saltcake and sludge volumes, using average porosity
values or actual data for each tank, when available. Interstitial liquid is liquid
that fills the interstitial spaces of the solids waste. Drainable interstitial liquid
is calculated based on the saltcake and sludge volumes in the tank. The sum of
the interstitial liquid contained in saltcake and sludge is the initial volume of
drainable interstitial liquid. The volume reported as Drainable Interstitial
Liquid is the initial volume of drainable interstitial liquid minus interstitial
liguid removed by pumping.

C-7
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APPENUIX D

TANK FARM CONFIGURATION, STATUS, AND
FACILITY CHARTS

D-1
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T"™™ HANFORD TANK FARM FACILITY CHARTS (colored foldouts)
ARE ONLY BEING INCLUDED IN THIS REPORT ON A QUARTERLY BASIS

(i. mont T T 31,7 30, 7 ptember 30, " 2cember 31)

NOTE: COPIES OF THE FACILITY CHARTS CAN BE OBTAINED FROM
DAN FOLEY, 200;E MULTI-MEDIA SERVICES,
373-3140, 2750E/C-143
ALMOST ANY SIZE IS AVAILABLE, AND CAN BE LAMINATED.

Charge code required
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APFNDIX E

MONTHLY SUMMARY
TANK USE SUMMARY
PUMPING RECORD, LIQUID STATUS AND PUMPABLE
LIQUID REMAINING IN TANK FARMS
INVENTORY SUMMARY BY TANK FARM
INVENTORY AND STATUS BY TANK

E-1










































s1-d

TABLE E-6. INVE] TORY AND STATUS BY TANK - SINGLE-SHI TANKS
August 31, 1997

FOOTNOTES:

{c) T-110 - Following information from Cognizant Engineer:
Pumping started May 12, 1997, and was shut down May 29 due to DCRT level and to support PM and maintenance act ps. Po ng continues to be shut down wait DCRT pumping,
and then pumping is resumed.

Total Waste: 370 Kgal -

Supernate: O Kgal (no change)
Drainable Interstitial Liquid:29.9 Kgal
Pumped this Month: 4.1 Kgal

Total Pumped: 13.6 Kgal

Drainable Liquid Remaining:29.9 Kgal
Pumpable Liquid Remaining: 26.9 Kgal
Sludge: 370 Kgal

Saltcake: O Kgal

{d) Pumable Liquid Remaining totals were changed in this document in June 1996 to reflect information in WHC-SD-W236A-ES-012, ti-Function Waste Tank Facility Path Forward r'%
Engineering Analysis Tech. Task 3.3, SST Liquid Contents,” dated May 1996. This reflected the new porosity numbers of 50% saltcake/21% sludge (vs old numbers of .g

45% c_aitcake/‘l 2-1/2% sludge). This document did not address Drainable Interstitial and Drainable Liquid Remaining t¢  ; therefore, these totals remained E

unchanged in the Monthly Summary Report (Drainable Interstitial and Drainable Liquid Remaining totals in these tanks reflected the old porosity numbers ':

w

in the Monthly Summary Report) through June 1997.

22 tanks were affected: A-101, AX-101, BY-105, C-103, C-106, $-101, S-102, S-103, S-107, SX-101, SX-103, $X-105, SX-106,1 0,* U-102, U-103, U-105,
U-106, U-107, U-108, U-109, U-111. {Some tanks listed in the document were already the same as the Monthly Report; and some were later changed due to pumping or

interim Stabilization - these tanks are not included because their Drainables are correct.) *T-110 is currently being p1 yd.

Engineering calculations (memo 77840-97-010 dated July 22, 1997, D. J. Saueressig to B. M. Hanlon, "Changes to Drainable Liquid Values” ) utablished Drainable Iinterstitial
Liquid and Drainable Liquid Remaining values for 23 tanks (SX-102 was added to the list because the drainable liquid values were in error.) Add 1, sludge and saltcake

values for BY-105 were corrected.

{e) The following changes were made by the Cognizant Engineer per Tank Characterization Report for Single-Shell Tank S-111, HNF- |-ER-638, Rev O, April 28, 1997.
Total Waste: 540 Kgal {previously 696); Supernate: 23 Kgal {previously 10); Salt Cake: 378 Kgal {previously 447). The drainables/pumpable liquids will not be changed at this time.
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TABLE F-1. PERFORMANCE SUMMARY
(Sheet 2 of 2)

Footnotes:

INCREASES/DECREASES IN WASTE *"" "JMES

¢} Inclpding flush

) Sulfate waste is generated from ion exchange backflushing and sand filter ciean out, resulting in sulfate waste.

3) Slurry increase/growth is caused by gas generation within the waste.

4) Aging waste tanks

5) Unknown waste gains or losses

©6) Includes Tank Farms miscellaneous flushes

) Liquid level measurement instrument changes from the automatic FIC to manual tape (and vice versa) result in
unusual gains or losses because the manual tape may rest on an uneven crust surface giving a different reading
from that of the automatic FIC.

®) Results from pumping of single-shell tanks to double-shell tanks.

)} Tracks waste being sent to the double-shell tanks from the "Precampaign Training Run." Evaporator

procedures require a training run at least once per year. This also includes pressure testing and flushing of
cross-site transfer lines.

WASTE VO
(10) Currently inoperative.

(11) Currently op  ive. The 242-A Evaporator-Crystallizer was started up March 1977, and shut down April
1989 because of regulatory issues, and remained shut down for subsequent upgrading. This evaporator
operates under a vacuum, employing evaporative concentration with subsequent crystallization and
precipitation of salt crystals (forming saltcake). The evaporator was restarted on April 15, 1994,
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MISCELLANEOUS UNDERGROUND STORAGE TANKS
AND SPECIAL SURVEILLANCE FACILITIES

G-1
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ABLE H-1. SINGLE-SHE] =~ TANK LEAK VOLUME ESTIMATES

(Sheet 2 of 3)
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TABLE H-1. SINGLE-SHELL TANK LEAK VOLU! I STIMATES
(S| 3of3)

WHC-1990b, A History of the 200 Area Tank Farms, WHC-MR-0132, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1993, Occurrence Report, Single-Shell Underground Waste Storage Tank 241-BX-111 Surface Level
Decrease and Change From Steady State Condition, RL-WHC-TANKFARM-1993-0035, Westinghouse
Hanford Company, Richland, Washington.

WHC, 1993a, Assessment of Unsaturated Zone Radionuclide Contamination Around Single-Shell Tanks
241-C-105 and 241-C-106, WHC-SD-EN-TI-185, REV OA, Westinghouse Hanford Company, Richland,
Washington.

WHC 1994, Occurrence Report, Apparent Liquid Level Decrease in Single Shell Underground Storage Tank

241 . 111; Declared an Assumed Re ™ ¢~ ', RL-WHC-T " “~'KFARM-1994-0009, Westi : Hanford
Company, Richland, Washington.
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TABL_ I-1. SINGLE-SHELL TANKS INTERIM STABILIZATION STATU
(sheet 2 of 2)

Footnotes:

0]

@

L&)
@

e

©

M

®

®

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

Originally, seven tanks (B-104, B-110, B-111, BX-103, T-102, and T-112) did not meet current established
supernatant and interstitial liquid interim stabilization criteria, but did meet the criteria in existence when they
were declared interim stabilized.

B-110.™ *1' ™" 110 were determined to have met current interim stabilization criteria, per
WHC-S»-Wm-eRrR-516-REV 0, "Interim Sta” " tion Status of SSTs B-104, B-110, B-111, T-102. T-112,
and U-110," and W ™~ SD-WM-ER-518-REV 0, "Investigation of Liquid Intrusion in 241-BX-1¢ " both
dated October 5, 1995.

™ 74, BX-103. T "22, T-112 have been determined to meet current interim stabilization criteria as of
September 30, 1996, per memo 9654456, J. H. Wicks to Dr. J. K. McClusky, DO}

B-202 was determined to no longer meet the current established criteria for 200-series tanks due to a steady
increase in the surface level indicating an ongoing intrusion based on a comparison of in-tank videos and
subsequent evaluation in March 1996.

Original Interim Stabilization data are missing on four tanks: B-201, T-102, T-112, and T-102.

BX-110 was interim stabilized by Supernate Pumping in August 1985. Jet pumping began  Jecember 1993
and soon stopped because of equipment failure. Due to low net volume pumped, major equipment failure, and
ALARA, it was decided jet pumping would not resume. An in-tank video was taken in October 1994, Re-
evaluation after review of the video indicated 1.5 Kgallons of waste was pumped. (Almost 3 Kgallons of water
flushes were needed to produce 1.5 Kgallons tank waste.)

C-105 was interim stabilized administratively on October 30, 1995. No jet pumping occurred in this tank, nor
does interstitial liquid level data exist for this tank. There are no diptubes or LOWs installed. Approximately
12 Kgallons of liquid waste was evaporated between May 1993 and October 1995. An in-tank video taken
August 30, 1995, revealed a shallow supernatant pool surrounded by a 5-8 foot solids waste shore. The
volume of supernate is estimated as 2 Kgallons. The tank currently meets the established criteria for declaring
single-shell tanks Interim Stabilized.

T-107 was interim stabilized by Jet Pumping in May 1996. Pumping was completed in March, and an in-tank
video taken in May showed no supernate visible on the surface. The surface has an irregular contour of mostly
sludge, and the elevation differences between high and low points appear to be about four inches.

S-108 was interim stabilized by Jet Pumping in December 1996. Pumping was completed in September and
an in-tank video taken in December showed no supernate visible on the surface of the waste, which appears to
be saltcake. The video shows a relatively level surface with some caving and crowning. Total waste is 448.7
Kgallons, with drainable liquids 4.0 Kgallons and no pumpable liquids.

S-110 was interim stabilized by Jet Pumping in January 1997. Pumping was completed in July 1996, and an
in-tank video taken in December showed no supernate visible on the surface of the waste, which appears to be
saltcake. The le  is not consistent and there appears to have been some caving and crowning. Total waste is
389.0 Kgallons, with drainable liquids 29.8 Kgallons and pumpable liquids 23.4 Kgallons.

BY-109 was interim stabilized by Jet Pumping in July 1997. Pumping was completed in May 1997, and an in-
tank video taken in June indicated there is a relatively uniform, slightly concave, crusty/cracked contour over
most of the surface with no visible supernate. Total waste is 290.0 Kgallons, with drainable liquids 36.7
Kgatlons, and pumpable liquids 20.3 Kgallons.
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