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WASTE TANK SUMMARY REPORT

B. M. Hanlon

ABSTRACT

This 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 s ed
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 ks 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 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 utili  ion for
Hanford Tank Farm tanks.
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Tank 241-5-102 - In August 1999, 2.7 Kgallons were pumped; a total of 38.1 Kgallons has been pumped from
this tank since pumping started in March 1999,

Tank 241-S-103 - Saltwell pumping commenced on June 4,1999. In Augusi )99, 2.9 Kgallons were pumped;
a total of 17.2 Kgallons has been pumped from this tank since pumping started in June 1999.

Tank 241-S-106 - Pumping restarted on April 15, 1999, after an earlier pumping campaign in the 1980s. In
August 1999, 5.9 Kgallons were pumped; a total of 189.6 Kgallons has been p 1ped from this tank since
pumping began in the 1980s.

Tank 241-SX-104 - No pumping took place in August 1999; | nping was interrupted on July 27 by a leaking
saltwell pump. Pumping will not resume until the pu ) can be repaired or replaced. A total of 231.3
Kgallons has been pumped from this tank since pumping started in the late 1980s.

- 241-SX-106 - In August 1999, 22.8 Kgallons were pumped; a total of 118.41 allons has been pumped
rom this tank since start of pumping in October 1998.

Tank 241-T-104 - No pumping took place in August 1999; the tank is currently undergoing stabilization
evaluation and pumping operations are not expected to resume. An in-tank video is scheduled for mid-
September 1999. A total of 149.5 Kgallons has been pumped from this tank since st  of pumping in March
1996.

Tank 241-T-110 - In August 1999, 44 gallons were pumped; minimal pumping oca ie to equipment
difficulties. A total of 50.3 Kgallons has been pumped from this tank since start o! g in May 1997.
2. Double: ™ ™ Tank 241-7*" 101 Waste Level Increase

Tank 241-SY-101 exhibited gas release events due to generation and retention of flammable gas. Waste level was
used as an indirect measure of retained gas inventory. A mixer pump was installed in the tank in July 1993, which
circulates liquid wastes from the tanks upper layer down to the bottom where jet nozzles charge the fluid about
two feet from the bottom. This prevents gas bubbles from building up at the bottom, and resu”  in venting of small
steady gas releases, rather than in large infrequent gas releases. Since early 1997, the surface level has been rising in
spite of regular mixer pump operations.

Several void fraction instrument (VFI) readings have been completed which gives the void fraction at depth in the
niser through which it is deployed. The VFI readings indicate that the level increase is due to gas trapped in the
crust, which comprises the upper approximately 60 inches of waste. e results of the core sampling (of both
retained gas sampling and regular cores) and the VFI results, are in agreement.

Resolution “*-“us: On February 11, 1998, the PRC  ommended that the DOE-RL declare an Unreviewed
Safety Quesuon (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 FY2000 are on schedule.

3. Interim Stabilization Ahead of Consent Decree Schedule

Interim Stabilization exceeded the FY 1999 volume requirements specified in the Consent Decree. The
Consent Decree requires 432 Kgallons of waste to be transferred out of the single-shell tanks by




HNF-EP-0182-137

September 30, 1999. Interim Stabilization exceeded that volume on August 8, 1999, nearly two months ahead
of schedule, and has currently transferred 440 Kgalions of waste.

3. ™ "JC-TANKFARM-1999-0051, Off-Nor—-" Occurrence Report, "Hydrogen Monitor Alarm ~— "ank
241-AN-105, Notification Dated July 30, 1yyy

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% ydrogen (7000
Volumetric Parts Per Million). This exceeds the Ecology reporting limit of 10% of the lower flamm  ility limit for
Hydrogen.

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

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 Ev. 5 based
on level drops and gas released are, on the average, decreasing. This evaluation is valid from August 16, 1999, to
September 30, 1999, as long as the  [-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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APPE! IIX A

WASTE TANK SURVEILLANCE MONITORING TABLES
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TABLE A-3. TEMPERATURE MONIT( INGIN WA"~ 'HLIST TANKS
(sheet 2 of 2)

Notes:

Un---ewed Safety Question(USQ):
When a USQ is declared, special controls are required, and work in the tanks is limited. There are currently no USQs

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

Hydrogen/™ *le Gas: -

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

Organic Salts;
These tanks contaitconcer  ons of organic salts >3 weight% of total organic carbon (TOC)(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 drainable liquid to be maintained in the tank to
promote cooling.

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

C-105 . SX-107
. s,
s S
i s

Footnotes:
)] T {-109ha: :pc ialfoo mmable gas accumulation only because other SX tanks vent through it.
@ Tank C-106 is on the Watch List because in the event of a leak without water additions the tank could have

exceeded t  erature limits resulting in unacceptable structural damage. However, sluicing began
November 18, 1998, and currently, water additions are not required.
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TABLE A-4. TEMPERATURE MONITORING IN NON-WAT( [LIST TANKS
August 31, 1999

ST GLE-SHE!' ¥ TANKS WITH HIGH HEAT L OADS (>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 at
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 . ..AACS). All high heat load tanks are on active ventilation.

s Temperature Total Waste (Total Waste In Inches is

Tank No. _IF __ !ninches calculated from inventory table

C-106 (1) 129 (Riser 14) 34 and tank size, not surface level
118 (Riger 8) 34 readings)

$X-103 160 242

$X-107 166 43

S$X-108 188 37

$X-109 137 96

$X-110 163 28

SX-111 184 51

SX-112 149 39
176 n

Notes: (1) C-106 is on the High Heat Load Watch List. Sluicing began November 18, 1998.
SINGLE " NKSWITHLOW :AT1 ADS (<26.00C ...uwhr)

There are 119 low heat load non-watch list tanks. Temperatures in tanks connected to TMACS are moni
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 !
BX-104 TX-101
B8Y-102 TX-110
BY-109 TX-114
c-204 TX-116
SX-115 TX-117
T-102 u-104
T-105

A6
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TABLE A-5. SINGLE-SHELL TANKS MONITORING COMPI ANC  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 | _es 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 e exhausters; psychrometrics can be taken in the high heat tanks. Psychrometric readings
are taken on an "as needed” basis with the exception of tanks C-105 and C-106. Hanford:  eral Facility
Agreement and Consent Order,” Washington State Department of Ecology, U. S. Environmental Protection Agency,
endU. S. Der ment of Energy,” Fourth Amendment 1994 (Tri-Party Agreement) requires psychrometric readings
to be taken in C-105 and C-106 on a monthly frequency. . o, SX-farm now has psychrometrics taken monthly.

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

Temperature readings may be regulated by OSD, POP, or BIO (BIO only regulates higt :at 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 POl  :quires that
sttempts are to be made semiannually in January and July to 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.

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 Dete  m,” REV C-0, January 13,
1999, requires that single-shell tanks with the surface level measurement device contacting liquid artial 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 Ieak 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 Sl 1§, m,Sp al Gamma Waste Management). 7  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 leve] for those tanks without secondary
containt  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 leve].

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.

A-11
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TABLE A-5. SINGLE-SHELL TANKS MONITORING COMPLIANCE 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 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 BX-106 C-204 TX-107
AX-104 BX-108 SX-110 TY-102
B-102 C-108 - 8X-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

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 andre  led in TMACS.

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

A-12
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TABLE A-6. DOUBLE-S. LL 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

manually.

2. Psychrometric readings 2 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 OSD and HNF-IP-0842, latest revisions, are used as guidelines for monitoring Leak Detection Pits.
See also (6) and (7) below.

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

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

monitoring equipment in all double-shell tank farms where the leak detection pits are used as tertiary leak
detection. This applies to all double-shell tank farms.

7. 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)

A-14
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C. TANK AND EQUIPMENT CODE/STATUS DEFINITIONS
August 31, 1999
1. TANK STATUS COD.

WASTE TYPE (also see definitions, section 3)

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

CcC Complexant Concentrate Waste
CP Concentrated 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 PUREX) Neutralized Cladding
Removal Waste (NCRW), transuranic waste (TRU)

PT Plutonium Finishing Plant (PFP) TRU Solids

TANK USE (DOUBLE-SHELL, TANKS ONLY)

CWHT Concentrated Waste Holding Tank
DRCVR Dilute Receiver Tank
EVFD Evaporate Feed Tank
SRCVR Slurry Receiver Tank
2. SOLID AND LIQUID VOLUME DETERMINATION METHODS
F Food Instrument Company (FIC) Automatic Surface Level Gauge
E ENRAF Surface Level Gauge (being installed to replace FICs)
M Manual Tape Surface Level Gauge
P Photo Evaluation
S Sludge Level M ment Device

3. DEFINITIONS

WASTE ™ “*'KS - 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 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 101-510, (also known as the Wyden Amendment).

haracterization
Characterization is understanding the Hanford tank waste chemical, physical, and radiological properties
to the extent necessary to insure safe storage and interim ¢ ation, and ultimate disposition of the waste.

C-2
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W.._ _ETYF™"

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

1:-\”.)

atrated Complexant
Concentrated product trom the evaporation of dilute complexed waste.

Con  rated Phosphate V'~~~ (CP)
Waste originating trom the decontamination of the N Reactor in the 100 N Area. Concentration of this

waste produces concentrated phosphate waste.

Dilute mplexed Waste (DC)
Characterized by a high content of organic carbon including organic complexants: ethylenediaminetetra-
acetic acid (EDTA), citric acid, and hydroxyethyl-ethylenediaminetriacetic acid (HEDTA), being the
major complexants used. Main sources of DC waste in the DST system are saltwell liquid inventory (from
SSTs).

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

Doubl- “*ell Slurry (DSS)
waste that exceeds the sodium aluminate saturation boundary in the evaporator without exce  ng receiver
tank composition limits. For reporting purposes, DSS is considered a solid.

Double-Shell Slurry Feed (DSS
Waste concentrated just before reaching the sodium aluminate saturation boundary in the evaporator
without exceeding receiver tank composition limits. This form 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 ™"
PUREX Neutrauzed Cladding Removal Waste (NCRWN ix the solids portion of th XrF
neutralized cladding removal waste stream;  ‘ived ir. . .nk Farms as a slurry. } solids are
classified as transuranic (TRU) waste.

ide . _

1xwu solids fraction from PFP Plant operations.

Drainable Interstitial Li
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 or in large liquid pools covered by floating solids in waste storage tanks. (See
also Section 4 below)

Fe anide
A compound of iron and cyanide commonly expressed as FeCN. The actual formula for the ferrocyanide
anion is [Fe(CN)¢] ™.
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INTERIM STABILL” * "ION (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 or
saltwell screen inflow 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) flexible 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 are 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
assembly and acts to convert fluid pressure head to velocity head, thereby reducing the pressure in the jet
assembly chamber. The reduction in pressure al s the interstitial liquid to enter the jet assembly
chamber and mix with the power fluid. Velocity head is converted to| :sure head above the nozzle,
lifting power fluid, 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 focated 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 (slots) 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, 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 rec  ling instruments. The skid alsocontz a
power control station for the pumps, pump pit leak detection, and instr  ntation. A rack for over 100
feet of overground double-contained piping is also in the trailer.

INTRUSION PREVENTION (ISOLATION) Single-Shell Tanks only

Partially Interim Isolat-~* D)
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.

I  im Isolated (ID
The administrative designation reflecting the completion of the physical effort required to minimize the
addition of liquids into an inactive storage ik, process vault, sump, catch tank, or diversion box. In June
1993, Interim Isolation was replaced by Intrusion Prevention.

Intrusion Prevention (IP)

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,

C4
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or diversion box. Under no circumstances are electrical « " astrumentation devices disconnected or
disabled during the intrusion prevention process (with th  :ception of the electrical pump).

ontrol’ * “ean, and Stable (CCS)
Controlled, Clean, and Stable reflects the completion of several ¢ ctives: "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 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.

TAM™ ™IE( [TY

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

* ~—ned Leaker
The integrity classification of a waste storage tank for which surveillancc ~ a indicate a loss of liquid

attributed to a breach of integrity.

Assumed Re-L¢—* 7T
A condiuon that exists after a tank has been declared as an "assumed leaker” an¢  :n the surveiliance
data indicates a new loss of liquid attributed to a breach of integrity.

TANK INVESTIGATION

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

STIRVEILLANCE IN"™ " ME. .  ATT™"

Dryw ™
- prywells 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 not
penetrate to the water table and are therefore usually "dry." There are 759 drywells.

M _ is done by gamma radiation or neutron-moisture sensors to obtain scan profiles of radiation or
moisture in the soil as a function of well depth, which could be indicative of  nk 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.

C-5
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Surface Levels
The surface level measurements in all waste storage tanks are monitored by manual or automatic
conductivity probes, and recorded and transmitted or entered into the Surveillance Analysis Computer
System (SACS).

Automatic FIC
1 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 plummet to obtain a
waste surface level reading. The controller can provide a digital d _ 1y 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).

T™MAF 854 ATG Level ™~~tor
FICs and some manuai 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 ad _ acer suspended in the tank waste. The displacer is connected to a wire wound onto a
precision measuring drum. A level causes a change in the weight of the displacer which will be detected
by the force 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 ENRAFs
and future installations will transmit digital level data to TMACS via an ENRAF Computer Interface Unit
(CIU). The CIU allows fully remote 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 to the annulus  «ce where conductivity probes are
installed. The annulus conductivity probes and radiation detectors are the primary means of leak detection
for all DSTs.

rvation Well ™ ~W)
m-tank liquid obs  ti  wells are used for monitoring the interstitial liquid level (ILL) in single-shell
waste storage tanks. The wells are usually constructed of fiberglass or TEFZEL-reinforce  spoxy-polyester
resin (TEFZEL, a trademark of E. 1. du Pont de Nemours & Company). There are a few LOWs
constructed of steel. LOWs are sized to extend fo 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
LOW:s 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 thenmocouple 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
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riser or LOW. There are also four thermocouple laterals beneath Tank 105-A in which temperature
readings are taken in 34 thermocouples.

In-tank Photographs and Videos
In-tank photographs and videos may be taken to aid in resolving in-tank measurement anomalies and
determine tank integrity. Photographs and videos help determine sludge and liquid levels by visual

examination.

TERMS/ACRONYMS

CASS Computer Automated Surveillance System - this system was retired in February 1999

CCs Controlled, Clean and Stable (tank farms)

)i Interim Isolated

-

Ir Intrusion Prevention Completed

IS Interim Stabilized

MT/FIC/ENRAF Manual Tape, Food Instrument Corporation, ENR:  Corporation (surface level
measurement devices) :

OSD Operating Specifications Document

Pl Partial Interim Isolated

SAR Safety Analysis Reports

SHr = 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 Agreement)

Uso Unreviewed Safety Question

Wyden Amendment "Safety Measures for Waste Tanks at Hanford Nuclear Reservation,” Section 3137 of the
National Defense Author’—**-~ Act for Fiscal Year 1991, November 5, 1990, Public Law
101-510.

4. INVENTORY A™™ “TATUS BY TANK - COLUMN VOLUME CALCULATIONS A
DEF™""1ONS Fuk fABLE E-6 (SINGLE-SHELL TANKS)

COLUMN HEADING COLUMN VOLUME CALCULATIONS (Underlined)/DEFINITIONS
Total Waste Solids volume plus Supernatant liquid. Solids include sl  and saltcake
(see definitions below).
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APPE'"IXD

TANK FARM CONFIGURATION, STATUS,
AND FACILITIES CHARTS
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THE HANFORD TANK FARM FA( _ITIES CHARTS (colored foldouts)
ARE ONLY BEING INCLUDED IN THIS REPORT ON A QUARTERLY BASIS

(i.e., months ending March 31, June 30, September 30, December 31)

NOTE: CC...3 OF THE FACILIT...3 CHARTS CAN BE OBTAINED
FROM DENNIS BRUNSON, MULT! {EDIA SERVICES
376-2345, G3-51
ALMOST ANY SIZE IS AVAILABLE, AND CAN BE LAMINATED

P-Card required
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APPEND... E

MONTHLY SUMMARY
TANK USE SUMMARY
PUMPING RECORD. LIQUID STATUS AND PUMP{ ~"_E
LIQUID L..JAINING IN TANK FARMS
INVENTORY SUMMARY BY TANK FARM
INVENTORY AND STATUS BY TANK
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TABLE F-1. PERFORMANCE SUMMARY
(Sheet 2 of 2)

- Footnotes:

INCREASES/DEC™TASES IN WASTE """ [ES

M Including flush

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

3 Aging waste tanks

@ Unknown waste gains or losses

KN

&) 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.

O] Results from pumping of single-shell tanks to double-shell tanks.

8 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.

W* “"E VOLUME RED™"~"JON

)] Currently inoperative.

(10)  Currently operative. The 242-A Evaporator-Crystallizer was started up March 1977,  shut down April

1989 because of regulatory issues, and remained shut down for subsequent upgrading. __.is 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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APPENDIX G

MISCELLANEOUS UNDERGROUND STORAGE TANKS
AND SPECIAL SURVEILLANCE FACILITIES
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LEAK VOLUME ESTIMATES
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TABLE H-1. SINGLE-SHELL LEAK VOLUME ESTIMATES
(Sheet 2 of 5)

Footnotes:

M

@

(&)

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 witt ™-~ge ™™ *
Reg ° ° :[Washington Administrative Code 173-303-070 (2)(a)(ii), as amended, Washington State
Deparunent of Ecology, 1990, Olympia, Washington), any of this cooling water that has been added and
subsequently leaked from the tank must be classified as a waste and should be included in the total I -
volume. In August 1991, the leak volume estimate 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
liquid waste in the tank (the sludge is relatively insoluble). The total leak volume estimate in this report (10
Kgallons to 277 Kgallons) is based on the following (see References):

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

sluiced from August 1968 to November 1970.

3. Reference (b) contains an estimate of 610 Kgallons 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 reference contains the statement “Sufficient heat was generated in the tank to evaporate most,
and perhaps nearly all, of this water.” This results in a low 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 the tank from
November 1970 toDecer 1 1978. Subtracting the minimum 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 = Hj— “stimate

Prior to August 1968 5,000 15,000

August 1968 to November 1970 5,000 30,000

November 1970 to December 1978 ___ 1) . ""1.000

Totals 10,000 211,000

T no rex . oms), such things as: (8) cooling/raw water
l, __ tion) and subsequent leaks, (c) 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 “confirmed” in 1961. This report
lists the “assumed leaker” date of 1961. Using present standards, Tank 241-U-104 would have been declared
an assumed leaker in 1956. In 1984, the criteria desienations of “suspected leaker,” “questionable integrity,”
“confirmed leaker,” “declared leaker,” “borderline” a1 ‘dormant,” were merged into one category now reported
as “assumed leaker.” See reference (f) for explanation of when, how long, and how fast some of the tanks
leaked. It is 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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TABLE 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 con  n these
observations. .

Methods were used to estimate the leak volumes from these 19 tanks based on the assumption that their
cumnulative 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 ta 5 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 estimates. It is likely that some of these tanks have not actually leaked.

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

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 offic erim
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, duc 1 sing surf
level measurement. This tank was pumped, and interim stabilization completec ruary 22, 1995.

Tank BX-111 was declared an assumed re-leaker in April 1993. Preparations for pumping were d¢  ed,
following an administrative hold placed on all tank farm operations in August 1993. Pumping resumed and the
tank was declared interim stabilized on March 15, 1995.

The leak volume and curie release estimates on SX-108, SX-109, SX-111, and SX-112 have been re-
evaluated using a Historical Leak Model [sce 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.” (This quote is from the first page of the
referenced report).
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TABLE H-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES

(Sheet 4 of 5)
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TABLE H-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMAT] S
(Sheet S of 5)
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TABLE I-1. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS
(sheet 2 of 2)

Footnotes:

)]

@

&)

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 B-104, 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. McClusky, DOE-RL, dated September
1996, was issued which recommended that no further pumping be performed on these tanks, based on an

economic evaluation.

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

Original Interim Stabilization data are missing on four tanks: B-201, T-102, T-112, and T-201.
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TABLE I-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES
(sheet 2 of 2)

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

Percentage of Pumpable Liguid Remaining to be Removed.

93% of Total Liquid 9/30/1999
38% of Organic Complexed Pumpable Liquids 9/30/2000
5% of Organic Complexed Pumpable Liquids 9/30/2001
18% of Total Liquid 9/30/2002
2% of Total Liquid 9/30/2003

The "percentage of pumpable liquid remaining to be removed” is calculated by dividing the volume of
pumpable liquid remaining to be removed from tanks not yet interim stabilized by the sum of the total amount
of liquid that has been pumped and the pumpable liquid that remains to be pumped from all tanks.
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FIGURE J-1. CHARACTERIZATION SAFETY £ REENING STA1 JS LEGEND
(Sheet 2 of 2)

August 31, 1999

200 East/West The chart divides the two areas.

Tank Farms Each tank farm is represented by a rough schematic of the tank layout and
a heading naming the farm.

Circles Tanks are depicted by a circle for single-shell tanks and a double circle
for double-shell tanks. Numbers in the circle represent tank number for
that tank farm.

Boxes A thin line box around a tank inside a tank farm denotes "Watch List"

status, in concurrence with Table A-1 of this documr=-*

Circle Shading The shading in the circle indicates the degree to which safety screening
evaluation has taken place. If blank, no solids or liquids from the tank
have been sampled and analyses completed to satisfy the Data Quality
Objective (DQO) requirements for safety screening. If fully shaded, the
safety screening DQO re  irements have all been met for that tank.
Those tanks which are h:  shaded are tanks in which characterization
sampling was initiated, but was insufficient to satisfy DQO requirements
for safety screening.

Comer Triangles Small triangles near a tank circle give further information on tank
sampling and analysis for completing the safety screening DQO
requirements. Upper left corner triangles indicate that vapor samples
have been taken from the tank, but not solid or liquid phase samples.
Upper right hand comer 1  ngles indicate that safety screening sampling
and/or analysis is in progress, but a decision on closure of safety
screening requirement for that tank has not been made.
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