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TOC-PRES-17-0217
Topics of Discussion

• Purpose and Scope
• Site Description
• Past Releases 

• Process to Estimate
• A-Farm Releases
• AX-Farm releases 

• Discharges to surrounding facilities
• Inventory Summary
• Uncertainties
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TOC-PRES-17-0217
Purpose and Scope

• Purpose
– Provide Soil inventory estimates for WMA A-AX Performance 

Assessment. 

• Scope
– Past leaks and releases to the vadose zone

• RPP-RPT-58291, Hanford WMA A-AX Soil Contamination Inventory 
Estimates. 

• RPP-RPT-37956, Hanford 241-A and 241-AX Tank Farms Leak Inventory 
Assessments Report.

• Not in Scope
– Extent of contaminants released (ie. distribution and migration)
– Conceptual models
– Modeling parameters
– Constituents of concern for modeling
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TOC-PRES-17-0217
Waste Management Area A-AX
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TOC-PRES-17-0217
Summary Description of WMA A-AX

• 241-A (A) Tank Farm contains six 
1,000,000-gal capacity Single Shell 
Tanks (SSTs)

• 241-AX (AX) Tank Farm contains 
four 1,000,000-gal capacity SSTs

• 75 ft diameter tanks, flat bottom 
tanks

• The WMA includes catch tanks, 
diversion box, pipelines, drains and 
unplanned release sites

• Losses of waste from tanks and 
equipment have contaminated the 
soil
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TOC-PRES-17-0217

Leak Detection Monitoring Systems: A Farm Schematic

Source: HNF-EP-1082
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TOC-PRES-17-0217
Leak Detection Monitoring Systems: A Farm

Assumed Leaking Tank (A-103 reclassified as “Sound”)
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TOC-PRES-17-0217
Leak Detection Monitoring Systems: AX Farm

DRYWELLS LEAK DETECTION 
PITS
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TOC-PRES-17-0217
Waste Types Received by A and AX Tanks

Year A-101 A-102 A-103 A-104 A-105 A-106 AX-101 AX-102 AX-103 AX-104
1956
1957
1958
1959
1960
1961
1962
1963
1964 Sluiced
1965 OWW OWW         
1966
1967
1968
1969 Sluiced Sluiced
1970 Sluiced P 
1971
1972 SRR       
1973 Sluiced
1974 Sluiced
1975 Sluiced AR/PSS Sluiced
1976 Sluiced Sluiced Sluiced Sluiced Sluiced
1977 Sluiced
1978
1979
1980
1981

P  

P          
OWW

Water

P

B

AR/B

P

Sluiced    
CSR

Water

AR/CSR/         
SRR

A-SltkCk
A-SltCk

P         
OWW       

FP    

P      
OWW

P        
OWW

A-SltCkA-SltCkA-SltCk

P

SRR

OWW        
P

AR/SRR/            
B

Sluiced

CSR

P                
OWW

P

Sluiced

A-SltkCk

PSS        
AR PSS

SRR            
B

A1-SltCk

AR    =  Water washed Plutonium Uranium Extraction (PUREX) sludge
B       =  221-B Plant high-activity waste
CSR  =  B-Plant Cesium Recovery ion exchange waste 
FP     =  Fission product waste

OWW    =  Organic Wash Waste from PUREX Plant
P =  PUREX high-level waste
PSS =  PUREX Sludge Supernate
A-SltCk =  Saltcake from the 242-A Evaporator
SRR        = Strontium Recovery Waste
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TOC-PRES-17-0217Process to Estimate Inventory 
of Past Releases

Sample 
Data

Inventory of 
Waste 
Leaked

Presenter
Presentation Notes
The Inventory worksheet calculates soil inventory estimates for tank leaks and releases in A and AX-Farms.  The worksheet shows leak/release waste types, volume estimates and sample data based on estimates for RPP-ENV-37956.  Volume estimates are multiplied by waste type composition from the "Waste Type" worksheet (HDW) and a composition ratio to calculate inventories for each of the leaks/releases.   The composition ratio is the Cs-137 composition corresponding to release volume estimates in RPP-ENV-37956, divided by the HDW Cs-137 estimates for the assumed waste type.  This ratio is a measure of dilution of the waste compared to waste type composition estimates.   Radionuclide decay date is 1/1/2001. 
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TOC-PRES-17-0217
Past Releases in WMA A-AX

• Tank Leaks/Releases 
– A-104  
– A-105
– AX-101 (near surface)
– Integrity status changed to sound for:

• Tank A-103: liquid level decreases due to gas releases
• Tanks AX-101 and AX-102: 

– Dry well activity not likely from a tank leak.
– No evidence of leak in leak detection pits.
– Very low gamma activity, no inventory estimated.

• Other Waste Releases
– 241-A-01B Sluice Pit
– 241-A and AX farm surface releases 
– Other documented releases, but no basis to quantify.

• Releases to Discharge Facilities
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TOC-PRES-17-0217
241-A-104 Tank Leak

• Increased radioactivity 
detected in laterals April 1975.

• No reported liquid level 
decreases.

• High heat tank, up to 427 F 
(Feb 1963)

• In 1975 tank contained PUREX 
supernatant (P1); 1.2 Ci/gal of 
137Cs in 1975. 

• Leak volume appears to be 
small (~2000 gal) based on no 
measured liquid level decrease 
and low activity in laterals.

8/75

4/75

4/75

4/75

Presenter
Presentation Notes
Lateral radioactivity < 250 cpsNo elevated radioactivity near drywells (<100 pCi/g near surface).Waste temperature 427 degrees F, Feb 1963.  Design temp. = 300 F.
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TOC-PRES-17-0217
241-A-105 Tank Leak

– Increased radioactivity detected in laterals in 1963
– Steam event occurred Jan. 8, 1965. 

• ½ hour steam event.
• At the time A-105 was filled with                               with 

PUREX High level waste.
• Steel liner bulged upward 8.5 ft.
• ¾ of bottom liner circumference ripped. 
• ~15 kgal of waste below the liner.

– Tank was kept full until it was sluiced 
from 1968 to 1970 using CSR 
supernatant.

– 610 kgal cooling water added between 1970 and 1978.
– Laterals indicate multiple leak events. 
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TOC-PRES-17-0217
241-A-105 Tank Leak

WCC Project 1397A-0300
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TOC-PRES-17-0217
241-A-105 Tank Leak

7/68

4/65

11/63

10/67

7/68
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TOC-PRES-17-0217
A-105 Lateral Results (2005)
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TOC-PRES-17-0217
241-A-105 Tank Leak (1996)

137Cs
154Eu
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TOC-PRES-17-0217
A-105 Lateral Temperatures
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TOC-PRES-17-0217
A-105 Lateral Temperatures

1989

Portable Exhauster Shutdown
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TOC-PRES-17-0217
241-A-105 Leak Volume Estimate

• Estimated size of 137Cs plume released, ~ 29,000 ft3
– Assume leak around ¾ tank circumference
– Assume 137Cs does not extend below laterals (~10 ft below tank)

» 137Cs concentration at laterals below 4E7 pCi/g (137Cs saturation capacity). 
– Assume ~16.6 ft width, based on average length of release along laterals.  

• Estimated mass of release 56,000 Ci 137Cs at time of release
– Assumes entire plume was at 137Cs saturation capacity (4E7 pCi/g) at time of 

release.

• Release Volume estimates:
– Waste type is uncertain

» ~2,000 gal if all PUREX supernatant (30.7 Ci/gal 137Cs)
» ~40,000 gal if all B-Plant IX waste (CSR) (1.38 Ci/gal 137Cs)
» Probably a combination of waste types.

– Volume estimate for inventory, does not include cooling water 
» Cooling water released = 0 to 230,000 gal based on evaporation 

estimates (impacts driving force, not chemical or radionuclide inventory).
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TOC-PRES-17-0217
A-105 Leak Estimate (Calculations)

Area of ¾ circle (outer edge) = ¾ * 𝜋𝜋 * (0.5 * 91.6 ft)2 = 4940 ft2
Area of ¾ circle (inner edge) = ¾ * 𝜋𝜋 * (0.5 * 58.4 ft)2 = 2010 ft2
Volume from base of tank to laterals = (4940 ft2 - 2010 ft2) * (10 ft) ≈ 29,000 ft3

Ci 137Cs = 29,000 ft3 × 1.7 g/cm3 × 4 E7 pCi/g × 1 Ci/1012 pCi × 28,320 cm3/ft3

≈ 56,000 Ci 137Cs

8.3 ft 8.3 ft

75 ft

58.4 ft

91.6 ft
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TOC-PRES-17-0217

241-A-01B Sluice Pit Release

• Release near tank A-101
• Attributed to releases from the 241-A-01 B pit
• Drywell activity first detected July 1980.

– Reported in OR-81-03.
• Release estimate based on spectral gamma 

logging data (SGLS) and waste sample 
concentrations.
– Peak concentration of 137Cs was 1E6 pCi/g
– Plume visuals and SGLS data indicate ~10 ft

radius and 10 ft depth.
– ~ 170 Ci of 137Cs released (decay to 2020)
– Sample concentrations in 1980 were ~0.4 

Ci/gal to 3 Ci/gal.
o At the minimum concentration the 

release volume would be about 640 gal.
o Waste release likely more dilute and 

greater volume.
o Assume A1-SltCk

10-01-39

10-01-28

10-01-03
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TOC-PRES-17-0217241-A-01B Sluice Pit Release
1997 and 1999 SGLS/HRLS

pCi/g
106 103 103 103103
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TOC-PRES-17-0217
A-Farm Surface Contamination based on Dry Well 
Measurements 

10 ft bgs

3 ft bgs
~6 Ci of  137Cs Contamination from spills and 

releases in top 10 ft of soil.
Assume A1-SltCk 
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TOC-PRES-17-0217

241-AX-101 Surface Spill

• Gamma activity detected at drywell 11-01-10.
• Gamma activity attributed to 10/31-1975 surface spill 

near AX-101. 
• Release estimate based on:

• 1999 logging data:
• Peak 137Cs concentration in soil ~ 1E5 pCi/g

• Assumed distribution of 137Cs plume:
• Plume visuals and gamma data indicate ~20 ft

radius and 20 ft depth.
• Volume ~ 25,000 ft3

• 1980 AX-101 137Cs sample concentration (1.9 Ci/gal).

– Estimated 137Cs in soil in 1999 = 130 Ci
– 137Cs sample concentration decayed to 1999 = 1.2 Ci/gal 

– Released volume ~110 gal (130/1.2).  
– Given the extent of 154Eu and 60Co measured in the soil, the waste 

released was likely more dilute and the volume greater.
– Assumed waste type: A-SltCk.

11-01-10
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TOC-PRES-17-0217
AX-Farm Surface Contamination based on Dry 
Well Measurements 

12 ft bgs

3 ft bgs
~20 Ci of  137Cs Contamination from spills and 

releases in top 10 ft of soil.
Assume A1 Slt-Ck

Note: AX-102 and AX-104 reclassified as sound
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TOC-PRES-17-0217
Discharges to Surrounding Facilities (SIM 2005)
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TOC-PRES-17-0217
Discharges to Surrounding Facilities (SIM 2005)

1.00E+00

1.00E+01

1.00E+02

1.00E+03

1.00E+04

1.00E+05

1.00E+06

1.00E+07

1.00E+08

1.00E+09
Discharge Volumes (gal)
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TOC-PRES-17-0217
Chemicals and Radionuclides Discharged 
(SIM 2005)

1.00E-04

1.00E-03

1.00E-02

1.00E-01

1.00E+00

1.00E+01

1.00E+02

1.00E+03

1.00E+04

1.00E+05

Tc-99 (Ci) I-129 (Ci) U-total (Ci) Cr (kg) NO3 (kg)

A-AX releases Cribs/Trenches
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TOC-PRES-17-0217
Other Releases and Potential Releases 

• Unquantified Releases:
– Other Unplanned Releases (UPRs) in Waste Information 

Data System (WIDS)
– Failed Pipelines
– Undocumented surface spills
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TOC-PRES-17-0217
A/AX Farm Soil Release Inventory Estimates

Source Estimated
Earliest 
Release

Volume (gal) Chemicals 
(kg)

Radionuclides 
(Ci)1

Tc-99 
(Ci)

241-A-104 3/1/1975 2,000 240 2,700 0.4

241-A-1052 11/1/1963 2,000 4,300 49,000 6.5

241-A-01B sluice pit 7/1/1980 ~640 480 310 0.1

241-A Surface 1/1/1960 ~400 20 13 0.005

241-AX-101 Surface 11/1/1975 ~110 390 260 0.1

241-AX Surface 6/1/1966 ~1,300 64 42 0.02

Discharge to 
Cribs/trenches3

1/1/1955 ~780,000,000 800,000 47,000 0.1

Other Releases Unknown Quantities

1Radionuclides decayed to 1/1/2001. 
2Initial estimate; assumes:

• P1 waste released,
• Initial release at Cs-137 saturation capacity.
• Cs-137 above laterals. 

3 Soil inventory Model, RPP-26744.
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TOC-PRES-17-0217
Sources of Uncertainty

• Gaps in tank process reporting
• Understanding in-tank liquid level measurements
• Gaps in waste transfer records
• Logging data

─ Shows gamma activity only
• Cs-137, Co-60 

─ Limited well spacing and frequency of logging
─ Most data from 1970 to present

• Location and depth of vadose zone logs and samples



Tank 
Operations 
Contract

33 33

TOC-PRES-17-0217
Uncertainty Estimates

• A-105 uncertainty in waste type and depth of Cs-137 
released.

• Other leak volumes considered reasonable upper 
bound estimates.

– Insufficient data for average or lower bound estimates.
• Leak composition estimates considered averages. SIM 

uncertainty distributions based on ORIGEN2 ranges for 
similar waste types.

• Data Quality Objective for A-AX farm soil 
characterization in progress.

• Modeling evaluation to be conducted to determine a 
range of volumes and inventories to evaluate in the 
Performance Assessment. 
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