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WASTE TANK SUMMARY REPORT

B. M. Hanlon

ABSTRACT

his report is 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 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 5820.2A4, Chapter I, Section 3.e. (3)
(DOE_RL, 1990, 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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IL WASTE TANK INVESTIGATIONS

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

A. Assumed I eakers or Assumed Iie-leakers: (See Appendix C 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 issued, or for which a waste tank investigation is in progress, for assumed leaks or re-leaks.
Tanks/catch tanks will remain on this list until either a) completion of Interim Stabilization, b) the updated
occurrence report indicates that the tank/catch tank is not an assumed leaker, or c) the investigation is completed.

There are leak investigations ongoing; however, there are no tanks for which an off-normal or unusual occurrence
report has been issued for assumed leaks or re-leaks.

B. Tanks with increases indicating =~~~ible i1 -

This section includes all single-shell tanks and related receiver tanks for which the surveillance data show that the
© le “» 7~ " hasme ~ theincreasecritt © n : 7 " imn " ated.

Candidate Intrusion List: Increase criteria in the following tanks indicate possible intrusions. Higher priority safety
work on Tank SY-101 has taken precedence over these investigations.

Tank 241-B-202
Tank 241-BX-101
Tank 241-BX-103
Tank 241-BY-103
Tank 241-U-111

Tank C-101 was removed from the candidate intrusion list as of June 30, 1999. The conclusion of the investigation:
the waste surface is dry. A previous investigation revealed that the manual tape device is inadequate for the
following reasons: a pencil plummet was installed rather than a donut; the method of attaching the plummet was
improper;, and the riser contains an obstruction.

It was recommended to move the device to a different riser or install an ENRAF device, but to first obtain an in-tank
video to inspect the plummet and waste condition. Discrepancy Report 74-726 issued for an earlier decrease (prior
to the increase) was closed out without being worked. There is no decrease criteria for this tank in OSD-T-151-
00031.

Catch Tank 241-AX-152: The liquid level in this catch tank was steady around 66.75 inches from the startup of
Project W-030, Tank Farm Ventilation System,” in March 1998 until late August 1998. The level then began to
decrease. The October 1998 reading of 65 inches is 1.75 inches below the summer average. This is an active catch
tank, routinely pumped, and deviations from baseline are not applicable per OSD-31. The decrease represents a
significant change in trend and it is apparent that tank conditions changed around the end of August 1998.

Resolution Status: Discrepancy Report #98-853 was issued on November 4, 1998. One possible cause
under investigation is a change in flow path, causing an increase in evaporation. The tank was pumped
down to 2.25 inches on November 13, 1998. Since that time the level has decreased to 0.00 inches. The
Discrepancy Report 2E-98-2683 will remain open and catch tank AX-152 will remain on the alert list until
an engineering investigation is complete. A work package was generated to perform an airflow rate
assessment in the tank, and install a camera. As of July 31, 1999, this had not been performed.
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crust, which comprises the upper approximately 60 inches of waste. The results of the core sampling (of both
retained gas sampling and regular cores) and the VFI results, are in agreement.

Resolution Status: On February 11, 1998, the PRC recommended that the DOE-RL declare an Unreviewed
Safety Question (USQ) over the continued level growth observed in this tank. DOE has modified the 406-
inch and 422-inch mixer pump operational controls to allow additional mixer pump and characterization
operations. The contractor has established a multi-disciplinary team to solve the level growth issues in SY-
101. The prime near-term focus is to transfer approximately 100,000 gallons out of SY-101.

During June 1999, the surface level decreased approximately 1.0 inch and gas release rates exceeded the
calculated gas generation rate.

Installation of the transfer equipment began in July 1999. Actions needed to support the first
transfer from SY-101 during the 1* Quarter FY00 are on schedule.

3. Characterization Progress ““~*us (See Appendix J)

Characterization is the understanding of 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.

Tank sampling continued through the month of July 1999, but none was specifically performed in support of
the Safety Screening Data Quality Objective, Laboratory work on samples from tank 241-TX-113 is still in
progress, and the Tank Characterization Report for this tank is being prepared.

4.  PMHC-TANKFARM.-1999-0051, Off-Normal ®~~irrence Re~~-t, "™4=~ngr Mapjt~~ 4larm on
Tank 241-AN-105, Noti"~~+~= Da*~? Tuly 2 -~

At approximately 2024 hours on July 28, 1999, the Hydrogen Monitor for tank 241-AN-105 alarmed.

A review of the hydrogen concentration history revealed a peak reading of approximately 0.7% Hydrogen
(7000 Volumetric Parts Per Million). This exceeds the Ecology reporting limit of 10% of the lower
flammability limit for Hy( )gen.

The Basis for Interim Operations for tank farms defines 25% of the lower flammability limit as 6250
Volumetric Parts Per Million.

Evaluation occurring after the July 31, 1999, date of this report;

The Flammable Gas Data Review Group (FGDRG) met on August 16, 1999, to evaluate this tank's behavior
prior to planned dome intrusive, waste intrusive, and waste disturbing activities. These activities are
associated with the flush of the tank's ENRAF in riser 004 (formerly riser 2A) and the insertion of a
multifunction corrosion probe/high level detector into the tank waste per ECN-648878 (issued May 26, 1999).
This probe is to be installed in riser 016 (formerly riser 15B). In summary, the FGDRG found that the tank
behavior is within the historical range and there is not evidence of an increased probability of an
unacceptable release during the planned activities. In fact, the FGDRG determined the waste in AN-105 is
gradually cooling and that the magnitudes of Gas Release Events based on level drops and gas released are,
on the average, decreasing, This evaluation is valid from August 16, 1999, to Sept  “ier 30, 1999, as long as
the AN-105 waste surface level does not increase more than 0.3 inches in any consecutive 2-day period.
(Reference Memo 74B40-99-117 dated August 18, 1999).
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TABLE A-3. TEMPERATURE MONITORING IN WATCH LIST TANKS
(sheet 2 of 2)

Notes:

Unreviewed Safety Ques* -~ (USQ):
When a USQ is declared, special controls are required, and work in the tanks . imited. ' =re are currently no USQs

on single-shell tanks. There is a USQ on double-shell tank SY-101 for liquid level increase.

Hydrogen/Flammable ~-=:
These ~ aresuspe  of having a significant potential for hydrogen/flamn "le gas generation, entrapment, and

episodic release. The USQ associated with these tanks was closed in Septem! - 1998. Twenty-five tanks (19 SST and
6 DST) remain on the Hydrogen Watch List.

¢ anic Sa

These tanks  1itain concentrations of organic salts >3 weight% of total organic carbon Z)(equivalent to 10 wt%
sodium acetate). The USQ associated with these tanks was closed in October 1998, and 18 organic complexant tanks
were removed from the Organic Watch List in December 1998. Two organic solvent tanks (C-102 and C-103) remain

on the Organic Watch List.

High Heat:

These tanks contain heat generating strontium-rich sludge and require drainat * - liquid to be maintained in the tank to
promote cooling.

Active ventilation;
There are 15 single-shell tanks on active ventilation (eight are on the WatchI t as indicated by an asterisk):

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

Footnotes:
4)) Tank SX-109 has the potential for mmable gas accumulation onlv vecause other SX tanks vent through it.

) Tank C-106 is on the Watch List because in the event of a leak witl__ 1t water ¢ itions the tank could have
exceeded temperature limits resulting in unacceptable structural da~nge. However, shuicing began
Nov  er 18, 1998, and currently, water additions are not require:
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TABLE A-4. +.MPERATURE MONITORING IN NON-WATCH LIST TANKS
July 31, 1999

SINGT = SHELL TANKS WITH HIGH HEAT LOADS (>26,000 Btu/hr)

Nine tanks have high heat loads for which temperature surveillance requirements are established by HNF-SD-WM-
TSR-006, Rev 0-D, Tank Waste Remediation System Technical Safety Requirements , Stickney, 1997.

Only one of these tanks (241-C-106) is on the High Heat Watch List. In an analysis, WHC-SD-WM-SARR-010, Rev 1,
Heat Removal Characteristics of Waste Storage Tanks, Kummerer, 1995, it was estimated that nine tanks have heat
sources >26,000 Btwhr, which is the new parameter for determining high heat load tanks. See also document
HNF-SD-WM-BIO-001, Rev 1, Tank Waste Remediation System Basis for Interim Operation, Noorani, 1998.

Temperatures in these tanks did not exceed TSR requirements for this month, and are monitored by the Tank Monitor
and Control System (TMACS). All high heat load tanks are on active ventilation.

Temperature Total Waste (Total Waste In Inches is
Tank No, - _ __ Ininchee ralculated from inventory table
c-106 (1) 154 (Riser 14) bz and tank size, not surface level
130 {Riser 8) '
$X-103 160 242
5X-107 165 43
S$X-108 183 37
$X-109 137 96
S$X-110 161 28
SX-111 183 51
148 39
175 71
Notes: (1) C-106 is on the High Heat Load Watch List. Sluicing began November 18, 1998.

SINGLF "“IELL TANKS WTTT™ ™ ™/ HEAT LOADS (<26,000 Btu/hr)

There are 119 low heat load non-watch list tanks. Temperatures in tanks connected to TMACS are monitored
by TMACS; temperatures in those tanks not yet connected to TMACS are manually taken semiannually in
January and July. Temperatures obtained were within historical ranges for the applicable tank.

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

Tank No. Tank No.
BX-104 TX-101
BY-102 TX-110
BY-109 TX-114
C-204 TX-116
$X-115 TX-117
T-102 u-104
T-105

A6
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TABLE A->. SINGLE-SHELL TANKS MONITORING COMPLIAN( 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  «s. Psychrometric readings
are taken on an "as needed" basis with the exception of tanks C-105 and C-106. Hanford Federal Facility
Agreement and L 7 artmentof T Togy,U.S.Ei

¢ T pé A ' (Tr- Agree 1)

to be tal 1 C-105 and C-106 on a monthly trequency. Also, SX-farm now has psychromeiuics taken monuuy.

C-106 is the only tank on the high heat load list included on the High Heat Watch List.

Temperature readings may be regulated by OSD, POP, or BIO (BIO only regulates high heat load tanks).
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 readin—- for these tanks.

There are no in-waste temperatures for tanks AX-102, AX-104, B-103, C-201, 201, and 203. The waste level in
these tanks is lower than the lowest thermocouple in these trees.

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

Document OSD-T-151-00031, "Operating Specifications for Tank Farm Leak Detection," REV C-0, January 13,
1999, requires that 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 LOWSs will not be monitored for leak detection if the
tank has been interim stabilized, until an LOW is installed.

This OSD revision does not require drywell surveys to be taken. (Drywell scans are being taken around C-106, as
required by the Waste Retrieval Sluicing System, Spectral Gamma Waste Management). 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 builGup 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.

Catch tanks 240-S-302 is monitored for intrusions only, and is 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- 10 and 244-A-Tank/Sump.
DCRT C™ 003 isinactiveandm  red in gallons.

A-11
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TABLE A-5. SINGLE-SHELL TANKS MONITORING COMPLIANC.. STATUS - 149 TANKS
(Sheet 6 of 6)

7. 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 a listing of tanks with the waste level being below two feet which have no
priority assigned because no effort will be made to install LOWs in the near future. LOW probes are unable to
accurately monitor interstitial liquid levels less than two feet high.

Tanks which will not receive LOWSs:

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 BX-106 C-204 TX-107
AX-104 BX-108 SX-110 TY-102
B-102 C-108 SX-113 TY-104
103 109 SX-115 TY-

B-112 C-111 T-102 U-101

T-103 U-112
Total - 34 Tanks

8. TX-105 - the LOW was in riser 8; the riser has been removed and the LOW has not been monitored since January
1987. Liquid levels are being taken in riser 9 by ENRAF and recorded in TMACS.

9. AX-101 - LOW readings are taken by gamma sensors.

A-12
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TABLE A-6. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 28 TANKS
(Sheet 2 of 2)

Footnotes:

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 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

manually.
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-shell tank temperature limits, gradients, etc.
4. Applicable { TFT .0842, latest revisions, are used as guidelines for monitoring Leak Detection Pits.
¢ also (8
5. AW-102 has ENRAF, FIC and M.T. At some point the FIC will be ;emoved.
6. AP-Fa  -FICs are being replaced by ENRAFS.
7. 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 detectic  »its are used as tertiary leak
detection. This applies to all double-shell tank farms.

8. Leak Detection Pit weekly readings are being obtained by Instrument Technicians in these tanks:
AP-103C (for tanks AP-101 - 104)
AP-105C (for tanks AP-105 - 108)

9. ANFarm a1 1lus - CAMS have been removed for replac . Leak detection probes are within
criteria for all tanks.

A-14
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C. TANK AND EQUIPMENT CODE/STATUS DEFINITIONS
July 31, 1999

1. TANK STATUS CODES

WASTE TYPE (also see definitions, section 3)

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

CC Complexant Concentrate Waste

CP ~ ncentrated Phosphate Waste

DC Dilute Complexed Waste

DN Dilute Non-Complexed Waste

DSS Double-Shell Slurry

DSSF Double-Shell Slurry Feed

NCPLX Non-Complexed Waste

PD/PN Plutonium-Uranium Extraction (PUT () N d Cladding

Removal Waste NCRW), t  uranic waste ___ _
i Plutonium Finishing F it (PFP) TRU Solids

TANK USF “~QUBLE-SHELL TAN”< ~1LY)

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

SRCVR Slurry Receiver Tank

2. SOLID AND LIQUID VOLUME DETERMINAT " METHODS

Food Instrument Company (FIC) Automatic Surface Level Gauge
ENRAF Surface Level Gauge (being installed to replace FICs)
Manual Tape Surface Level Gauge

Photo Evaluation

Sludge Level Measurement Device

" " 2t

3. DEFINITIONS

WASTE TAN™"" - GENERAL

Was* - ™k 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 increases in
temperature or pressure. Special restrictions have been placed on these tanks by "Safety Measures for
Waste Tanks at Hanford Nuclear Reservation,” Section 3137 of the National Defense Authorization Act for
Fiscal Year 1991, November 5, 1990, Public Law 1( 510, (also known as the Wyden Amendment).

Characte=~~ion
Characterization is understanding the Hanford tank waste chemical, physical, and radiological properties

to the extent necessary to insure safe storage and interim operation, and ultimate disposition of the waste.
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INTER™ ~ '~ 77 "TION (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 liquid. If the tank was jet pumped to achieve interim stabilization, then the jet pump flow
must also have been at or below 0.05 gpm before interim stabilization criteria is met.

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)1 ible or rigid transfer jumpers,
4) a flush line, and 5) a flowmeter. The jumpers contain piping, valves, and pressure and limit switches.

The centrifugal pump and jet assembly  : needed to pump the interstitial liquid from the saltwell screen
into the pump pit, nominally a 40-foot elevation rise. The power fluid passes through a nozzle in the jet
embly 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
1 * with the power fluid. Velocity head is converted to pressure head above the nc ¢,
lifting power tluid, and interstitial liquid to the pump pit. Pumping rates vary from 0.05 gallons to about 4

gpm.

Saltwell Screen
The saltwell system is a 10-inch diameter saltwell casing consisting of a stainless steel saltwell screen

welded to a Schedule 40 carbon steel pipe. The casing and screen are to be inserted into the 12-inch tank
riser located in the pump pit. The stainless steel screen portion of the system will extend through the tank
waste to near the bottom of the tank. The saltwell screen portion of the casing is an approximately 10-foot
length of 300 Series, 10-inch diameter, stainless steel pipe with screen openings ( its) of 0.05 inches.

Emergency Pumping Trailer
A 45-foot tractor-type trailer is equipped to provide storage space and service facilities for emergency
pumping equipment: this consists of two dedicated jet pump jumpers and two jet pumps. pniping and dip
tubes for each, two submersible pumps and attached piping, and a skid-mounted Weigh  ctor Instrument
Enclosure (WFIE) with an air compressor and electronic recordi  instruments. The skid also contains a
power control station for the pumps, pump pit leak detection, ana instrumentation. A rack for over 100
feet of overground iuble-contained piping is also in the trailer.

I" ™ ~"~ION PREVENTION (ISOLATION) Single-Shell Tanks onl

Partially Interim Isolate (PI)
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 (IT)
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 Intrusion Prevention.

~ "rusion Prevention (TP)

Intrusion Prevention is 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. Under no circumstances are electrical or instrumentation devices disconnected or
disabled during the intrusion prevention process (with the exception of the electrical pump).

C4
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Automatic FIC

An automatic waste surface level measurement device is manufactured by the Food Instrument Company
(FIC). The instrument consists of a conductivity electrode (plummet) connected to a calibrated steel tape,
a steel tape reel housing and a controller that automatically raises and lowers the| immet 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 FICs transmitted readings to the CASS. Since CASS retirement, all FIC gauges
are read manually. FICs are being replaced by ENRAF detectors (see below).

ENRAF 854 / ilLevel 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 Incorporat  determines waste level by detecting variations in
the weight of a displacer suspended in the tank waste. The displacer is connected to a wire wound onto a
precision measuring drum. A 21 causes a change in the weight of the displacer ~ * h will be detected
by the force transducer. Electronics within the gauge causes 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 capability transmit liquid
level data via analog output to the Tank Monitor and Control System (TMACS). The remaining JRAFs
and fumre installations will transmit digital level data to TMACS via an ENRAF Computer Interface Unit
(<-.). & CIU allows fully remote communication with the gauge, minimizing ik farm entry.

Annulus

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

Liquid ~ " n Well (LOW)

In-tank hquid observation wells are used for monitoring the interstitial liquid level (ILL) in single-shell
waste storage tanks. The wells e usually constructed of fiberglass or TEFZEL-reinforced epoxy-polyester
resin (TEFZEL, a trademark of E. I. du Pont de Nemours & Company). There are a few LOWs
constructed of steel. LOWs are sized to extend to within 1 inch of the bottom of the waste tank, are sealed
at 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 ILL. There are 65 LOWs (64 are in operation) installed in SSTs that contain or are
capable 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 thermocouple tree. In DSTs there may be one or more thermocouple trees in
risers in the primary tank. In addition, in DSTs only, there are thermocouple elements installed in the
insulating concrete, the lower primary tank knuckle, the secondary tank concrete foundation, and in the
outer structural 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 laterals beneath Tank 105-A in which temperature

readings are taken in 34 thermocouples.
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T " **"FORD TANK FARM FACILITIES CHARTS (colored foldouts)
ARE ONLY BEING INCL DJINTEF ™ "7"0RT "N A QUARTE ~ 7 BASIS

(ie, Onths ending March? June 30,. September 30, December 31)

N E: COPIES OF THE FACILITIES CHARTS CAN BE OBTAINED
FROM DENNIS BRUNSON, MULTI-MED] SERV S
376-2345, G3-51
ALMOST ANY SIZE IS AVAILABLE, AND CAN BE LA! NATED

P-Card required
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TABLE E-6. INVENTORY AND STAT 3BY TANK - SING] - [ELL ANKS
July 31, 1999

FOOTNOTES::

Total Waste is calculated as the sum of Sludge and Saltcake plus Supemate.
The category "Interim Isolated” {Il) was changed to " Intrusion Prevention” {IP) in June 1993, See section C. "Tank and Equipment Code and Status Definitions. "
Stabilization information from WHC-SD-RE-TI-178 SST STABILIZATION RECORD, latest revision, or SST Stebilization or Cognizant En  ser

(a) SX-104 Foliowing information from Cognizant Engineer

Being pumped diractly to SY-102. Pumping was interrupted on July 27, 1999, by a leaking saltwell pump and will not rea ) until pump is replaced or repaired.
Volumes reported are based on Best-Basis inventory Control values and will be udated annually as pumping data accumulates.

Total Waste: 466.7 Kgal

Supermnate: O Kgal

Drainable Interstitial: 87 Kgal

Pumped this month: 3.4 Kgal

Total Pumped: 231.3 Kgal

Drainable Liquid Remaining: 87 Kgal
* Pumpable Liquid Remaining: 62 Kgal

Sludge: 138 Kgal

Saltcake: 330.7 Kgal

9¢1-7810-dd-ANH

Pumping during July 1999 required 4,647 gal of dilution water and 2,560 gal of water for transfer line flushes. At 1,110 gal of waste was removed from the tank, and a total of 723
gal of water was added by pump priming and equipment flushes for a net removal of 3,376 gal of waste. The value ital waste and saltcake waste have been adjusted to reflect the removal
of interstitial fluld since pumping was resumed in July 1998.

{b) SX-108 Following information from Cognizant Engineer

Being pumped directly to SY-102,
Volumes reported are based on Beat-Basis Inventory Control values and will be updated annually as pumping data accumulates.

Total Waste: 442.4 Kgal

Supemate: 126.4 Kgal

Drainable Interstitial: 109 Kgal

Pumped this month: 18.1 Kgal

Total Pumped: 95.6 Kgal

Drainable Liquid Remaining: 235.4 Kgal
Pumpable Liquid Remaining: 228.4 Kgal
Sludge: 52 Kgal

Saltcake: 264 Kgal

Pumping during July 1999 required 10,949 gal of dilution water and 3,270 gal of water for transfer line fiushes. A | of 18,820 gal of waste was removed from the tank, and a total of
723 gal of flush water was added by pump priming and equipment flushes, for a net removal of 18,097 gal of waste.




si-q

(e} T-104

d T-110

FOOTNOTES :

TABLE E-6. INVENTORY Al STATUS BY TANK - SINGLE-SHELL ANKS
July 31, 1999 '

Following information from Cognizant Engineer

Pumping begain March 24, 1996.
Volumes reported are based on Best-Basis Inventory Control values and will be updated annually as pumping data accumulstes.

Total Waste: 326 Kgal

Supemnate: 0 Kgal

Drainable Iinterstitial: 28.7 Kgal
Pumped this month: 1.5 kgal

Total Pumped: 148.5 Kgal

Drainable Liquid Remaining: 28.7 Kgal
Pumpable Liquid Remaining: 22.7 Kgal
Sludge: 326 Kgal

Seitcake: 0 Kgal

During July 1999, 5,065 gallons of raw water were used for pumping operstions. Pumping rate met stabilization criteria for 48 hour period (7/13 - 7/165). The data will be reviewed
to determine if stabilization criteria is met.

Following information from Cognizant Engineer

Pumping began May 21, 1997.
Volumes reported are based on Best-Basis inventory Control values and will be updated annually as pumping data accumulates.

Total Waste: 347 Kgal

Supemate: 0 Kgal

Drainable interstitial: 31.0 Kgal
Pumped this month: 2.7 Kgal

Total Pumped: 50.2 Kgal

Drainable Liquid Remaining: 31.0 Kgal
[} ) idR : 26.0 Kgal
Sludge: 347 Kgal

Saltcake: O Kgal

During July 1999, 7,999 gal of raw water were used for pumping operations. Actual volume of liquid remaining to be pumped is still a rough estimate.

An evaluation of volumes for supemate, siudge, saltcake, and DSS was mede by the Best-Basis Inventory Change Control Board for both DSTs and SSTs to reconfirm the values.
These updates are included in this report as of June 30, 1999. Waste volumes for SSTs being pumped for Interim Stabilizetion were not edjusted and reflect current pumping volumes.

9€1-7810~-d3-ANH
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TABLE E-6. INVENTORY AND STATUS BY TANK - SINGLE-SI LL TANKS
July 31, 1999 '

FOOTNOTES

() s-102

(o) S-106

Foflowing informatl  ‘rom Cognizant Engineer

Pumping commenced March 18, 1999. The waste is pumped ctly to SY-102. Plugging problem:  gan in April and continued into May, June and were resolved in July.
Pumping resumed on July 14, 1999.

Total Waste: 514 K gal

Supemate: O Kgal

Drainable Interstitial: 212 Kgal
Pumped this month: 6.4 Kgal

Total Pumped: 35.4 Kgal

Drainable Liquid Remaining: 212 Kgal
Pumpable Liquid Remaining: 206 Kgal
Sludge: 106 Kgal

Sahcake: 409 Kgal

Pumping in July 1999 required 8,821 gal of dilution water and 560 gal of water for transfer line flushes.
Foflowing Information from Cognizant Engineer

Pumping commenced on April 15, 1999. The waate is pumped directly to SY-102.

Total Waste: 347.8 Kgal

Supemate: 0.0 Kgal

Drainable Interstitial: 44.8 Kgail
Pumped this Month: 4.5 Kgal

Total Pumped: 183.7 Kgal

Drainable Liquid Remaining: 44.8 Kgal
Pumpable Liquid Remaing: 22.8 Kgal
Sludge: O Kgal

Saltcake: 347.8 Kgal

A total of 4,814 gal of fluid was removed from the tank and a total of 314 gal of water was added by pump priming and equipment flushes, for a net rer  al of 4,500 gal of
tank waate in July 1999, In addition, 120 gal of water was used for transfer line flushes.

The total waste volume has been revised to reflect the removal of 78,200 gal of interstitial fluid from the saltcake. The volumes for the remaining interstitial liquid and the remaining
pumpabis liquid have also been revised downward assuming a porosity of 45%, still considered conservative.

9¢1-7810~dd-ANH
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T/ LEE-6. INVENTORY AND STATUS BY TANK - SINGLE-SHELL ANKS
July 31, 1999

FOOTNOTES:

th) C-108 Following information from WRSS Design Authority

Sluicing in this tank wced November 18, 1998.

Total Waste: 121.0 Kgal

Supemnate: 70.0 Kgal

Drainable Interstitial Liquid: O Kgat
Drainable Liquid Remaining: 70.0 Kgal
Pumpable Liquid Remaining: 65.0 Kgal
Sludge: 51.0 Kgal

Saitcake: 0.0 Kgal

These liquid and solids volumes are preliminary and will continue to change as WRSS sluicing operations continue.

) S-103  Following information from Cognizant Engineer

Pumping commenced on June 4, 1999, following completion of work to replace the bottom 4 feet of piping including the foot '
Pumping for July did not resume until July 30, 1999, due partially to isolation required to replace piping and partially to softwa

Totel Waste: 233.7 Kgal

Supemnate: 2.7 Kgal

Drainable Interstitial: 106 Kgal
Pumped this Month: 0.7 Kgal

Total Pumped: 14.3 Kgal

Drainable Liquid Ramaina: 107 7 Kgal

runpable Liqula memaing: wo.s M.l
Sludge: 9 Kgal
Saltcake: 222 Kgal

A total of gal of fluid was removed , and a total of 116 gal of water was added by pump priming and equipment flushes, for
51 gal of water was used for line flushes.

) and jot pump. Waste is pumped directly to SY-102.
irdware problems of the flammable gas monitor used.

t removal of 693 gal of tank waate. In & jon,

9€1-7810-d3-ANH
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TABLE F-1. PERFORMANCE SUMMARY
(Sheet 2 of 2)

Footnotes:

T EASES/DECTT ¢ 79 IN WASTE VOLUMES

¢)) Including flush

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

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

@ Aging waste ks
Unknown waste gains or losses

©6) Includes Tank Farms miscellaneous flushes

Q) Liquid level measurement instrument changes from the automatic FIC to menual tape (and vice versa) result in
unusual gains or losses because the manual tape may rest on an uneve- rust 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 inches pressure testing and flushing of
cross-site transfer lines.

WASTE VOLUME REDUCTION

(10) Currently inoperative.

(1 Currently operative. The 242-A Evaporator-Crystallizer was started 1, March 1 | 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 r-~arted on April 15, 1994,
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T.*™LE H-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES
(Sheet 3 of 5)

The leak volume estimate date for these tanks is before the “declared leaker” date because the tank was in a
“suspected leaker” or “questionable integrity” 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 radionuclides in the soil. There is no 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 same as for 18 of the 24 tanks identified in footnote (9). For more
details see reference (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  sin
developing these estimates. It is likely that some of these tanks have not actually  ked.

xd liquid level decreases in these tanks. This is considered to
vC s.

The curie content shown is as listed in the reference document and is not decayed to a consistent date:
therefore, a cumulative total is inappropriate.

Tank 241-C-101 experienced a liquid level decrease in the late 1960s and was taken out of service and
pumped to a “minimum heel” in December 1969. In 1970, the tank was classified as a “questionable integrity”
tank. Liquid level data show decreases in level throughout the 1970s and the tank was saltwell pumped during
the 1970s, ending in April 1979. The tank was reclassified as a “confirmed leaker” in January 1980. See
references (q) and (s); 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 interim
stabilization documents were issued at a later date. Also, in some cases, the field work associated with interim
stabilization was completed at an earlier date.

Tank T-111 was declared an assumed re-leaker on February 28, 1994, due to a decreasing trend in surface
level 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 ope " s in August 1993. Pumping resumed and the
tank was declared interim stabilized on March 15, 1995.

The Jeak volume and curie release estimates on SX-108, SX-109, SX-111, and SX-112 have been re-
evaluated using a Historical Leak Model {see reference (u)]. In general, the model estimates are much higher
than the values listed in the table, both for volume and curies released. The values listed in the table do not
reflect this revised estimate because, “In particular, it is worth emphasizing that this report was never meant to
be a definitive update for the leak baseline at the Hanford Site. It was rather meant to be an attempt to view the
issue of leak inventories with a new and different methodology.” (s quote is from the first page of the

referenced report).
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TABLEH = SINGLE-SHELL TANK LEAK VOLUME ESTIMATES
(Sheet 5 of 5)

WHC, 1992d, Occurrence Report, Apparent Decrease in Liquid Level in Single Shell Underground Storage
Tank 241-T-101, Leak Suspected; Investigation Continuing, RL-WHC-TANKFARM-1992-0073,

Westinghouse Hanford Company, Richland, Washington.

WHC,1990b, 4 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, W ~ house
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, Ri *° ad,
Washington.

WHC, 1994, Occurrence Report, Apparent Liquid Lex cr in Single Shell Underground Storage Tank
241-T-111; Declared an Assumed Re- LT WI ANKFARM-1994-0009, Westinghouse Hanford

C  any, Richland, V ng

HNF, 1998, Agnew, S. F. and R. A. Corbin, August 1998, Analysis of SX Farm Leak Histories - Historical
Leak Model, (HLM), HNF-3233, Rev. 0, Los Alamos National Laboratory, Los Alamos, New Mexico
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TABLE I-1. SINGLE-SHELL TANKS INTERIM STABILIZA’] JN STATUS
(sheet 2 of 2)

Footnotes:

0]

@

€))

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

Although tanks B-104, BX-103, T-102 and T-112 met the interim stab.uzation 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. McClusky, DOE-RL, dated September

1 as issued which recommended that no further pumping be perf-—ned on these tanks, based on an

[ c evaluation.

An intrusion investigation was completed on tank B-202 in 1996 because of a detected increase in surface
level. As aresult of this investigation, it wasdete ~ ~ hatthistank longermeet: * recently updated
administrative proc 1 or! 5.

Original Interim Stabilization data are missing on four tanks: B-201, T 2, T-112, and T-201.

I3
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TABLE I-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES
July 31, 1999
(sheet 1 of 2)

New single-shell tank interim stabilization milestones were negotiated in 1999 and are identified in the "Consent
Decree." Even though the Consent Decree is not approved, the Office of River Protection is working to the Consent
Decree pending final lodging with the court.

CONSENT DECREE
Attachments A-1 and A-2

Following is the schedule for pumping liquid waste from the remaining twenty-nine (29) single-shell tanks. This
schedule is enforceable pursuant to the terms of the Decree except for the "Project Pumping Completion Dates" which
“are estimates only and not enforceable.

rrojected Pumping
Tank Designation Pumping Initiated Completion Date
1. T-104 Already initiated May 30, 1999
2. T-110 Already initiated May 30, 1999
3 SX-104 Already initiated December 30, 2000
J. D-1U2 Alreaqy muadlea vidisu Jv, Zuul
6. S-106 Already initiated March 30, 2001
7 S-103 Already initiated March 30, 2001
8. U-103* June 15, 2000 April 15, 2002
9. U-105* June 15, 2000 April 15, 2002
10. U-102* June 15, 2000 April 15, 2002
11. U-109* June 15, 2000 April 15, 2002
12. A-101 October 30, 2000 September 30, 2003
13. AX-101 October 30, 2000 Sept-—*--—"",2003
14. SX-105 March 15, 2001 February 25, 2003
15. SX-103 March 15, 2001 February 28, 2003
16. SX-101 March 15, 2001 February 28, 2003
17. TTInce March 15, 2001 February 28, 2003
18. BY-1U6 July 15, 2001 June 30, 2003
19. BY-105 July 15, 2001 J °nonnnn
20. U-108 December 30, 2001 August 30, 2003
21. U-107 December 30, 2001 August 30, 2003
22. S-111 December 30, 2001 August 30, 2003
23. SX-102 December 30, 2001 August 30, 2003
24. U-111 November 30, 2002 September 30, 2003
25. S-109 November 30, 2002 September 30, 2003
26. S-112 November 30, 2002 September 30, 2003
27. S-101 November 30, 2002 September 30, 2003
28. S-107 November 30, 2002 September 30, 2003

29. C-103 No later than December 30, 2000, DOE will determine whether the organic layer and pumpable
liquids will be pumped from Tank C-103 together or separately, and will establish a deadline for
initiating pumping of this tank. The parties will incorporate the initiation deadline into this schedule
as provided in Section VI of the Decree.

* Tanks containing organic complexants.
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TABL. I-2. SINGLE-S™™" " TANK INTERIM STABILIZATION MILESTONES
(sheet 2 of 2)

Comp’ ' m of Interim Stabilization. DOE will complete interim stabilization ¢+ 11l 29 single-shell tanks listed above by
September 30, 2004.

Percentage of Pumpable Liquid Remaining to be Removed.

93% of Total Liquid 9/3¢C 399
38% of Organic Complexed Pumpal  Liquids 9/3C, .00
5% of Organic Complexed Pumpable Liquids 9/30/2001
18% of Total Liquid 9/30/2002
- 2% of Total Liquid 9/3C =103

The "percentage of pumpable liquid remaining to be removed" is calculated by dividing the volume of
pun Hleliquid 1aining to be removed from tanks not yet interim * bilized by the sum of the total amount
of liquid that has been pumped and the pumpable liquid that remains bep ed from all tanks.
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TABLE I-3. SINGLE-SHELL TANKS STABILIZATION & . ATUS SUMMARY
July 31, 1999

Basijal Interim Isolated (P1) Intrusion Prevention Completed (IP) Intarim Stabjjized A _
EAST AREA EAST AREA WEST AREA FEAST AREA WEST AREA
A-101 A-103 5-104 §A-102 S-104
A-102 A-104 8-105 A-103 $-105
A-105 A-104 $-108
AX-101 A-106 $X-107 A-105 $-110
$X-108 A-106
BY-102 AX-102 SX-109 SX-107
BY-103 AX-103 $X-110 AX-102 SX-108
BY-105 AX-104 SX-111 AX-103 SX-109
BY-106 $X-112 AX-104 SX-110
BY-109 B-FARM - 16 tanks SX-113 SX-111
BX-FARM - 12 tanks SX-114 B-FARM - 16 tanks SX-112
c-103 SX-115 BX-FARM - 12 tanks SX-113
c-105 BY-101 SX-114
~ana BY-104 T-102 BY-101 SX-115
BY-107 T-103 BY-102
BY-108 T-105 BY-103 T-101
WEST AREA BY-110 T-106 BY-104 T-102
s-101 BY-111 T-108 BY-107 T-103
$-102 BY-112 T-109 BY-108 T-105
S-103 T-112 BY-109 T-106
$-106 c-101 T-201 BY-110 T-107
$-107 c-102 T-202 BY-111 T-108
$-108 §C-104 T-203 £BY-112 T-109
$-109 c-107 T-204 ' T-111
$-110 §C-108 c-101 T-112
S-111 §c-109 TX-FARM - 18 tanks §C-102 T-201
S-112 £ C-110 TY-FARM - 6 tanks c-104 » T-202
c-111 C-105 T-203
SX-101 c-112 U-101 c-107 T-204
SX-102 C-201 U-104 c-108
$X-103 C-202 U-112 c-109 TX-FARM - 18 tanks
SX-104 c-203 U-102 c-110 TY-FARM - 6 tanks
SX-105 C-204 v-202 c-111
SX-106 a4t c-112 U-101
U-104
T-101 U-110
T-104 u-112
T-107 U-201
T-110 & i U-202
T-11 : U-203
Controlled, C'=~~ and Stable (CCS) : U-204
u-102 Wast
u-103 EAST AREA WEST AREA ue
U-105 EBX-FARM - 12 Tanks TX-FARM - 18 tanks ,
U-106
u-107
u-108
U-109
u-110 Note: CCS activities have been deferred

until funding is available.

I-6
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129 Fluor Daniel, Inc., and * “liated Cr——anies
D. 1. Allen R2-50
J. J. Badden $5-07
D. G. Baide $5-05

Distr-4




D. B. Bechtold

L. Bedford

T. M. Blaak

H. L. Boston

V. C. Boyles

P. J. Brackenbury
J. M. Brinson-Wagner
C. B. Bryan

J. W. Cammann
K. G. Carothers
R. J. Cash

W. L. Cowley

C. Defigh-Price
D. K. DeFord

R oy s

@

. T. Frater

. R. Freeman-Pollard
. A. Gaddis

. A. Gasper

. S. Gerber

W N

B. K. Hampton
B.M. Hanlon (10)
G. N. Hanson
W.M. Harty Jr.
D.C. Hedengren
B. A. Higley

K. M. Hodgson
T. M. Hohl

J. L. Homan

H. R. Hopkins
S. E: Hulsey

M. N. Islam

0. M. Jaka -

P. Jennings

R. D. Jensen

J. R. Jewett

B. A. Johnson
G. D. Johnson
T. E. Jones

JI -

R. A. Kirkbride
P.F.Kison

N. W. Kirch

J. S. Konyu

J. G. Kristofzski

HNF-EP-0182-136

Distr-5

T6-07
R2-84
S5-13
R2-53
R2-11
R3-73
§7-34
R2-58
R2-12
R2-11
S7-73
R1-44
R2-12
S7-24
H4-07
RI1-51
R3-01

H3-26
H7-07
R2-11
R2-12
R2-11
K9-46
R2-89
G3-11
H6-64
B3-30
T4-01
S6-74
B1-13
X3-85
R2-12
G1-24
T4-08
T4-08
S5-13
R2-11
R3-73
R2-11
R3-73
R3-72
R2-58
R3-01
R1-43
§7-34
R2-84
B3-53
R3-73
S5-03
S7-73
Ho-22
R1-43
R3-73
T4-07
R2-11
R4-04
R2-58




HNF-EP-0182-136

M. J. Kupfer
M. A. Lane
C.E. Leach

M. D. LeClair
J. A. Lechelt

J. W. Lentsch
G. T. MacLean
D. J. McCain
M. A. McLaughlin
W. H. Meader
J. M. Morris
M. A. Payne
R. E. Pohto

R.E.Raymond (2)

\narayana

. daueressig
Schofield

. Schreiber

. Schwenk, Jr.
. Scott-Proctor
. Shapley

. Sheriff

. Shuford

. Siciliano

)‘_.m

MOZ=2Z20r- 0K
wmﬁmuwu

Central Files
200 West Shift Office
200 East Shift Office
Environmental
Data Mgmt Center (2)
Unified Dose Assessment
Center (UDAC)
Document Processing Center

Distr-6

R3-75
G3-12
R1-44
R3-75
R2-11
R3-25
B1-70
R2-11
H8-60
H8-66
R2-84
R2-58
. 84
S5-13

S7-07

Gl-24
R2-53
52-50

HO0-34
§7029
S7-12
—=-05
H3-28
S5-01

B4-46
$5-07

S57-03

B4-43
L6-37

R2-11
R2-12
Gl1-24
Gl1-24
$7-20
R2-53
R1-10
S7-34

B1-07
T4-00
S5-04

H6-08

A0-20
A3-94



