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A cronvms 
IC first decontamination cycle waste from bismuth phosphate plant 
bgs below ground surface 
Btu British thermal unit 
cal calories 
Ci curies 
cfm cubic feet per minute 
cm centimeter 
elm counts oer minute 
coc contaminant of concern 
c/s or cps counts per second 
CSR cesium removal waste 
cw cladding (or coating) removal waste 
DST double-shell tank 
ECN engineering change notice 
FeCN ferrocyanide waste 
ft feet 
J?:al J?:allon 
gorgm gram 
Hor hr hour 
HLO Hanford Laboratory Operations (defunct organization) 
HLW high-level waste 
HPT health protection technician 
HRR high resolution resistivity 
HS Hot Semiworks building 201-C 
IDMS Integrated Data Management System 
in . inch 
IX ion exchange 
kCi kilocuries 
kg kilogram 
kW kilowatts 
lbs pounds 
MW Metal waste; high-level waste containing fission products and uranium derived from 

reprocessing spent nuclear fuel using the bismuth phosphate process 
ORNL Oak Ridge National Laboratory 
oww organic wash waste 
Pl PUREX HL W supernate also referred to as PSN waste tvoe 
pCi pico-curies 
PNNL Pacific Northwest National Laboratory 
PSN PUREX supemate neutralized also referred to as Pl waste type 
PSS PUREX sludge supemate 
PUREX Plutonium Uranium Extraction 
r or rad radiation absorbed dose 
RSN REDOX neutralized supemate 
SIM Soil Inventory Model 
SGE Surface Geophysical Exploration 
SST single-shell tank 
TBP Tri-Butyl Phosphate 
TFeCN tank farm ferrocyanide waste 
TWINS Tank Waste Information Network System 
UPR Unplanned Release 
UR Uranium Recovery waste, same as TBP waste 
w watts 
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Executive Summary 

CH2M HILL Hanford Group Inc. developed jointly with DOE-ORP and Washington 
Department of Ecology (Ecology) a process to re-assess selected tank leak estimates (volumes 
and inventories) and to update single-shell tank (SST) leak and unplanned releases (UPRs) 
volumes, and inventory estimates as emergent field data is obtained (RPP-32681, 2007, Process 
to Estimate Tank Farm Vadose Zone Inventories). This process does not represent a formal tank 
leak assessment in accordance with procedure TFC-ENG-CHEM-D-42, Tank Leak Assessment 
Process. The SSTs and UPRs in WMA A and AX, which encompasses the 241-A and 241-AX 
Tank Farms, were selected for this re-assessment as documented in this report. 

Tank waste loss events were re-assessed for SSTs 241-A-103, 241-A-104, 241-A-105, 241-
AX-102, and 241-AX-104, which have previously been designated as suspected of having leaked 
waste to the ground. Table ES-I summarizes the results of the re-assessment of tank waste loss 
events for these five SSTs and provides a comparison to the waste loss estimates contained in 
HNF-EP-0182, rev. 238 Waste Tank Summary Report for Month Ending January 31, 2008. 
Where known, the estimated volume of waste lost and the waste type can be used to derive an 
estimated inventory of constituents using the Hanford Soil Inventory Model, Rev. J (RPP-
26744). 

DOE/RL-88-30, rev. 16, 2007, Hanford Site Waste Management Units Report, contains the 
official listing of UPRs identified at the Hanford site. The operational histories for the 241-A and 
241-AX Tank Farms were reviewed to determine if additional information exists for the UPRs 
within WMA A and AX not associated with tank waste loss events. No significant new 
information was located for these UPRs. However, potentially new UPRs as a result of pipeline 
failures were identified through review of the operational histories for these tank farms, as 
summarized in Table ES-2. Insufficient information was available to estimate a volume of 
inventory of tank waste potentially discharged to the soil from most of the identified pipeline 
failures. In general these pipelines leaks would be significantly smaller than the estimated 
volume of waste leaked from the tanks. 
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Table ES-I. Summarv of Tank Waste Loss Events 
Tank nalysls HNF-EP-0182 Current 

Estimate Estimate 
leallons) leallons) 

A-103 From October 8, 1981 to March 5, 1987 the liquid level in tank 5,500 0 
A- I 03 was observed to have decreased an estimated 5,500 gallons. 
However, the liquid waste level in tank A-103 would also slowly rise 
over a period of9 to 12 months, then drop rapidly over one to two day 
period. The liquid level decline may have been due to retained gas 
release and not a loss of waste. No increase in radioactivity was 
detected in drywells or laterals beneath this tank during these events. 
Assessment team members concluded there is no evidence tank A- I 03 
lost containment. 

A-104 The Hanford site tank farm contractor in correspondence with the U.S. 500 to 2 500 2,000 
En rgy Research and Development Administration reported an 
estimated waste loss of 700 to 1,500 gallons in July 1975 . In 
September 1975, the Hanford site tank farm contractor conducted a 
study at tank 104-A to re-evaluate the leak size and revised the 
estimated leak los to approximately 2,000 gallons. 
The waste type leaked from tank A-104 is PUREX Sludge Supemate 
(PSS), containing -0.56 Ci/e;al Cs 137 as of Mav 2008. 

A-105 At least three leak events occurred with tank A- I 05. PUREX HLW 10,000 to 2,000 to 40,000 
supemate (PI waste type) leaked from this tank in late 163 and again 211,000 1 plus cooling 
in 1965. During sluicing in 1968 - 1970, B Plant cesium ion exchange water 1 

waste (waste type BIX) also leaked form this tank In an effort to beller 
quantify the inventory of waste leaked from tank A-105, a new 
conceptual model was devised to describe the leak. Based on this 
conceptual model the range of waste volume leaked from tank A- I 05 
was estimated to be a between 2,000 gallons of PI waste and 40,000 
gallons of BIX waste. Estimated leak volumes for the individual 
waste tvoe can not be made with currentlv available information. 

AX- 102 The assessment team has determined the estimated waste loss of 3,000 0 
3,400-gallons from tank 241-AX- I 02 is inconsistent with the 
relatively low level of radiation detected in the leak detection pit and 
drywells associated with this tank. The likely source of radioactivity 
detected historically in drywells 11-02-11 and 11-02-12 is the leaking 
Dresser couplinJ!. associated with the tank offJ!.as pipinJ!.. 

AX-104 It is doubtful that PSS waste leaked from tan.k 241-AX- I 04. The --- indeterminate 
likely source of radioactivity detected historically in drywells 11-04-
0 I and 11-04-11 is the leaking Dresser coupling associated with the 
tank offgas piping. The source of the historical ' 06Ru radioactivity 
detected in drywells 11-04-08 and 11-04-19 can not be definitively 
determined but could be from migration of contamination associated 
with the Dresser coupling leaks or nearby condensate lines which may 
have leaked. 

1 Includes cooling~ ater potentially leaked from tank. H F-EP-0182 estimates 610,000 gallons of cooling water 
were added to tank A- I 05 from November 1970 to December 1978 to aid in evaporative cooling. Approximately 
232 000 gallons of added cooling water are potentially unaccounted for in the estimate of evaporative water. In 
accordance with Dangerous Waste Regulation [Washington Administrative Code 173-303-070 (2)(aXii), as 
amended, Washington State Department of Ecology 1990, Olympia, Washington], any of this cooling water that has 
been added and subsequently leaked from the tank must be classified as a waste and should be included in the total 
leak volume. 
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Table ES-2. Potential Pipeline Failures Not Previomly Reported in DOE/RL-88-30, revision 16 

Date Event Refennce Comments 

10-1957 Tank 433 and connecting pipelines were reported as being HW-53449 pages C-3 and C-5 The Tank 433 is located in the 241-A-413 Fan House 
failed and leaking contamination. 

HW-53967 page C-3 
building nearby SST A-103 . 

11-1964 everal hundred gallons of condensed vapors from the 241- RL-SEP-112 page 8-3 
A waste storage tanks were pumped out of a stub on the 
west side of the 417-A jumper pit. 

1-28-1965 Construction forces were preparing to make the final weld WHC-MR-0250 page A- I 0 
in a line to tie tank I 05-A into the 151-AX divert.er station. 
The line was observed to shake and liquid spill out on to the 
ground in the excavation as a result of a pressurization 
event in tankA-105. 

2-1965 On February 18, 1965 the 244-CR Vault was found flooded RL-SEP-332 page 8-2 Failed line is 804 l per drawing H-2-2338 sheet 45 , 
up to approximately the level of the tank tops. Partial cause Diversion Box 241-CR-/52 Nozzle Information. Line 
of the flooding is attributed to a failure in the coating waste V8 l 07 replaced the failed line 8041 per drawing H-
line which enters the 151-CR diversion box. lo trying to 2-33087, LN 8107 (241-CR-152 TO 102C) V843 & 
establish a coating waste routing from the Purex Plant to the V844 (241-CR-151 TO I02C) V050 & V05/ (241-A-
241-C Tank Farm a leak was also discovered in the 152 TO /04C). 
underground line adjacent to the 152-A Diversion Box. 

6-1966 Approximately 20 gallons of I 03-AX contents were spread ISO-75 RD page 99 The AX-80 IA instrument building was 
on the 801-A Control Building floor during replacement of decontaminated with flush solutions initially 
a portion of the piping to circulator I 0. discharged to open trenches dug outside the building. 

These trenches were backfilled with three feet of 
earth cover. 

1-29-68 Liquid noticed coming from underground near 103-AX AR.H-258 page 40 
pump pit. 

1968 In 1968, the 1.5-inch steam condensate line was abandoned H-2-58896 and H-2-34266 
in place and replaced by a new 4-inch direct buried 
pipeline. This new 4-inch pipeline routed steam condensate 
from two coils in tanks 241-AX-I0I and one coil in tank 
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Table ES-2. Potential Pipeline Failures ot Previously Reported in DOE/RL-88-30, revision 16 

Date Event Reference Comments 

241-AX-102 to tank 24 I-A-417, as shown on drawing H-2-
34266. 

1-1975 Transfer line V-113 from Tank 103-AX to Tank 105-C to ARH-LD-20 I B page 13 
failed to meet pressure test requirements. 

1-1975 Leakage of condensate from 241-AX offgas header Dre ser IDM Acces ion # Dresser coupling were installed on the 24 I-A and 
couplings D195006631 241-AX vapor header system. Deterioration and 

leak from the Dresser couplings could have occurred 
throughout the operational life of these tank farm s 
(i .e. 1956 - 1980). 

3-25-1980 On March 25, 1980, a routine pressure test of the F-100 IDMS Acces ion # The line was excavated and contaminated soil was 
condensate return line (buried) from 50 I-AX valve pit to 0197182689 removed to the burial ground. The leak was 
the 417 condensate catch tank (i.e. TK-A-417) failed . determined to be at a gasket on a flange on thi 
Investigation on April 3, 1980 revealed a leak at a flange pipeline. 
connection adjacent to the 417 Tank. 
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1.0 INTRODUCTION 
There have been numerous studies and investigations in an attempt to estimate the 
inventory of contaminants in the tank farms vadose zone. Most effort to date has focused 
on leak volume estimates. Vadose zone inventories are then estimated by multiplying the 
leak volume by the contaminant concentration in the leak. This concentration is based on 
process knowledge of the composition of waste in the tank at the time the release 
occurred. For some major tank leaks and unplanned releases (UPRs), historical records 
confirm the waste loss event and provide a strong technical basis for leak volume and 
inventory estimates. However, for many tank leaks and UPRs little data is available. 

The Tank Waste Summary Report (HNF-EP-0182) provides the commonly accepted basis 
for tank leak volume estimates, but it does not provide associated inventory estimates or 
UPR volumes. Tanlc leak volume estimates reported in HNF-EP-0182 have not been 
updated for many years. The Tank Farm Vadose Zqne Contamination Estimates (RPP-
23405) summarizes vadose zone tank leak characterization and investigations. It is 
consistent with many of the tank leak volume estimates listed in HNF-EP-0182 and 
provides UPR volume estimates. However, RPP-23405 shows large differences in 
estimated leak volumes, both higher and lower, compared to some tank leak volume 
estimates in HNF-EP-0182. The RPP-23405 volume estimates were used in the Hanford 
Soil Inventory Model, Rev. I (SIM) (RPP-26744) to estimate leak inventories for the 
Initial Single-Shell Tank System Performance Assessment for the Hanford Site 
(DOE/ORP-2005-01). RPP-23405 does not address volume uncertainties and some of 
the leak volume estimates, data interpretations, and conclusions presented in RPP-23405 
are in question. 

CH2M HILL Hanford Group Inc. developed jointly with DOE-ORP and Washington 
Department of Ecology (Ecology) a process to re-assess selected tank leak estimates 
(volumes and inventories) and to update tank leak and UPR volumes, and inventory 
estimates as emergent field data is obtained (RPP-32681, 2007, Process to Estimate Tank 
Farm Vadose Zone Inventories). This process does not represent a formal tank leak 
assessment in accordance with procedure TFC-ENG-CHEM-D-42, Tank Leak 
Assessment Process. This report documents the results of applying the process described 
in RPP-32681 for re-assessing UPRs and tank leak estimates for single-shell tanks (SSTs) 
in the 241-A and 241-AX tank farms. This revision of this report contains the 
re-assessment for SSTs 241-A-103, 241-A-104, 241-A-105, 241-AX-102 and 241-AX-
104, as well as UPRs within these tank farms. 
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2.0 BACKGROUND 
Approximately 53 million gallons of radioactive waste from chemical processing and 
plutonium processing operations are stored in 177 underground storage tanks on the 
Hanford Site. Of these, 149 are SSTs, which consist of a single steel liner inside a 
concrete shell. Nominal capacities range from 55,000 to 1,000,000 gallons. For the 
immediate future, plans call for retrieval of waste from the SSTs and transfer to the 28 
double-shell tanks (DST), with eventual transfer for treatment in the Waste Treatment 
and Immobilization Plant. 

Sixty-seven of 149 SSTs have been identified as "confirmed or suspected leakers" over 
the operational lifetime (1945 - 1980) of the SST farms (HNF-EP-0182). Historically, 
SST integrity was assessed by two independent methods. From the beginning of Hanford 
Site tank farm operations, the primary leak detection system was routine monitoring of 
liquid-surface levels within each tank. Originally liquid levels were measured using 
pneumatic dip tubes (HW-10475-C, Hanford Technical Manual Section Cpage 908). 
This practice was later replaced and a manual tape with a conductivity electrode was used 
to detect the liquid surface (H-2-2257, 1951 , Conductor Reel for Liquid Level 
Measurement). The biggest limitations of the manual tape measurements were failures of 
the electrodes, solids forming on the electrode and measurement precision. The statistical 
accuracy of the manual tape and electrode measurement technique was 0.75 in. (~2,060 
gallons), as determined in July 1955 (HW-51026, 1957 page 4, Leak Detection 
Underground Storage Tanks, General Electric Company, Richland WA). Later, liquid
level determinations were automated in many of the SSTs to provide more accurate and 
reliable measurements. However, surface-level measurements remain highly uncertain in 
the waste tanks that contained boiling wastes ( e.g. 241-A, 241-AX, and 241-SX tank 
farms) , when supernatant has been removed from tanks leaving solids or precipitated 
salts, or where solid crusts have formed on the waste surfaces. 

Routine monitoring of gross gamma activity in drywells near the SSTs provided a 
secondary leak detection method. For 241-A SSTs and some 241-SX SSTs, laterals were 
installed approximately 10-ft beneath the tank bottom for gross gamma monitoring 
beneath these tanks. Additionally, the four 241-AX SSTs were uniquely equipped among 
the SSTs with a network of drain slots in the concrete base beneath the steel tank liner. 
These drain slots were intended to channel liquid from beneath the steel tank liner to a 
60-ft deep leak detection pit; one pit per tank. As with the tank waste surface-level 
measurements, there are uncertainties associated with these secondary leak detection 
methods. Three sources of uncertainty are as follows: 

1. Number and location of wells / laterals / leak detection pits: There were rarely more 
than 6 drywells surrounding the 100-series SSTs (circumference approximately 235 
ft). With the exception of tank SX-113 which has five laterals, there are 3 laterals 
beneath tanks SX-105 thru SX-115 and 241-A-101 thru 241-A-106. The location and 
number of laterals did not represent full coverage beneath these SSTs. Similarly, the 
leak detection pits only collect leakage from the bottom area of the 241-AX tanks and 
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not the side walls. Consequently, the absence of gamma activity in a well, lateral, or 
leak detection pit does not necessarily indicate that a tank did not leak. 

2. Waste type: The overall effectiveness of gross gamma logging in drywells as a leak 
detection system depends on the waste type in the tank. The gross gamma logging 
system is most effective with waste types containing high concentrations (activities) 
of mobile gamma emitting radionuclides (e.g. Ru-106 or Co-60) and large releases 
and less effective with low-activity waste types such as aluminum cladding waste. 

3. Other contamination sources: Gamma activity observed in drywells may also have 
originated from near-surface waste loss events, transfer line leaks, and tank overfills. 

During the active operation of the SST farms, either an anomalous liquid-level 
measurement or a significant increase in gamma activity in a drywell, lateral, or leak 
detection pit was generally sufficient reason for the tank to be listed as "questionable 
integrity" or an "asswned leaker" as discussed in SD-WM-TI-356, Waste Storage Tank 
Status and Leak Detection Criteria. When a tank was designated as "questionable 
integrity" it was pumped to a "minimwn heel" and taken out of service. In a limited 
number of cases the "questionable integrity" designation was followed up with additional 
investigations. However, in many cases no additional investigations were performed. In 
the late 1980s, all SSTs that had been flagged as potential or known lea.leers were 
combined into the list contained in the monthly waste tank summary report (HNF-EP-
0182) and flagged as "confirmed or assumed lea.leers." Because of the uncertainty 
associated with the measurements, unexplained waste level decreases were generally 
considered as an inadequate basis for designating a tank as a ••confirmed leaker." The 
"confirmed leaker" designation required an observed waste level decrease combined with 
increasing gamma activity in a nearby drywell. The "assumed leaker" designation could 
be assigned based on either measurement (an observed waste level decrease or increasing 
gamma activity in a nearby drywell), without confirmation from the other measurement. 

The uncertainties, associated with both the primary and secondary leak detection systems 
for the SSTs, led to a number of decisions. By the early l 960s, decisions were made to 
move from the single-shell tanks to the double-shell tank design. The double-shell design 
provided both secondary containment and reliable leak detection systems. A decision 
was also made to pump liquids stored in the SSTs into the DSTs to remove pumpable 
liquid and interim stabilize the SSTs. 
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3.0 SCOPE AND CRITERIA 

An assessment team comprised of representatives from DOE-ORP, Ecology, and CH2M 
HILL Hanford Group, Inc. was assembled to review available information relating to 
waste loss events in the 241-A and 241-AX Tank Farms. The assessment team 
membership is listed in Table 3-l. Minutes from team meetings are included in 
APPENDIX A MEETING SUMMARIES. 

Table 3-1 WASTE LOSS EVENT ASSESSMENT TEAM 

Name On?anization Role 
Joe Caggiano Washington State Department of Regulatory oversight 

Ecology 
Michael Connelly CH2M HILL Hanford Group Inc. Knowledge and experience in 

reviewing, analyzing, and 
interpreting drywell, lateral 
survey, and High Resolution 
Resistivity (HRR) data. 

Jim Field CH2M HILL Hanford Group Inc. Contractor manager for process 

Knowledge and experience in 
reviewing, analyzing, and 
interpreting in-tank (i.e., surface 
liquid level and liquid 
observation well) data. 

Les Fort Washington State Department of Regulatory oversight 
Ecology 

Michael E. Johnson CH2M HILL Hanford Group Inc. Knowledge and experience with 
operations of the tank fann and 
individual tank, tank history, tank 
waste characteristics, and in-tank 
processes. 

Bob W. Lober U.S. Department of Energy Tank Farms Programs and Project 
(did not attend meetings) Office of River Protection Division representative 
Beth Rochette Washington State Department of Regulatory oversight 

Ecology (primary interest in UPRs and 
direct exposure pathway) 

Marcus I. Wood Fluor Hanford Knowledge and experience in 
reviewing, analyzing, and 
interpreting drywell and 
groundwater monitoring data. 
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In accordance with RPP-32681, the following steps were conducted in reassessing waste 
losses within the 241-A and 241-AX Tank Farms: 

• Data regarding any waste leaks from ancillary equipment in the area of the facility 
being reassessed are collected, as well as any reported unplanned releases (UPRs). 

• Data regarding any past or present waste leaks froi:n tanks, as well as any reported 
UPRs, are collected, and collated with any reported ancillary equipment waste 
leaks. 

• All of the information from previously reported waste tank leaks and UPRs are 
compiled to determine the best estimation of the volumes of tank waste which 
leaked to the vadose zone and the time at which these leaks occurred. 

• Data regarding the waste composition at the time of the leak from the waste tank, 
ancillary equipment or UPR is compiled from the available sources, such as Tank 
Waste Information System Best Basis Inventory, Hanford Defined Waste model 
etc., and is applied to the facility being reassessed. 

• The waste leak volume estimates are combined with the waste compositions at the 
time of leak to determine the best estimation of the radionuclide and chemical 
inventory which entered the soil. 

4.0 REASSESSMENT 241-A AND 241-AX TANK FARMS WASTE LOSS 
EVENTS 

The information gathered and the reassessment results for each of the SSTs and UP Rs in 
the 241-A and 241-AX Tank Farms are discussed in this section. Several processes were 
conducted at the Hanford site that generated wastes transferred to the 241-A and 241-AX 
Tank Farms. These processes and the waste types generated are discussed in the 
Standard Inventories of Chemicals and Radionuc/ides in Hanford Tank Wastes (HNF
SD-WM-TI-740). 

4.1 241-A Tank Farm 

The 241-A tanks were designed for the storage of boiling waste generated from irradiated 
fuel reprocessing at the 202-A PUREX Plant. The 241-A tanks have three unique design 
features which are airlift circulators for cooling the boiling wastes, an underground vessel 
ventilation header to remove condensate and volatiles, and laterals IO-ft beneath the tank 
for leak detection. These unique design features are discussed further in section 4. LI. 
An understanding of the 241-A tank design features aides in the discussion of the 
historical waste loss events associated with tanks 241-A-l 03 (section 4.2), 241-A-104 
(section 4.3) and 241-A-105 (section 4.4), as well as the unplanned waste release events 
in the 241-A and 241-AX Tank Farms (section 4.8). 
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4.1.1 241-A Tank Design Features 

The 241-A Tank Fann contain respectively six nominally 1,000,000 gallon capacity 
SSTs, as shown in Figure 4-1 (H-2-31880). The 241-A tanks consist of a 75-ft diameter, 
carbon steel liner inside a concrete tank. The tank steel bottoms intersected the sidewalls 
orthogonally (similar to 241-AX and 241-SX tanks), rather than the dished bottoms of 
earlier designed tank farms. The concrete thickness is 0.5-ft on the tank bottom, 2-ft to 
1.25-ft on the side walls, and 1.25-ft for the tank dome. The concrete tank dome 
thickness increases to ~3.5•ft along the sidewalls. Each tank was originally equipped 
with 9 to 11 risers and a 20-inch diameter vapor exhaust pipeline that penetrated the tank 
dome and 4 airlift circulators that were operated to suspend solids, mix the tank contents, 
and dissipate heat. 

,01 ..,_,.. 
d ,_..I -

Figure 4-1 241-A Tank Showing Laterals 
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The 241 •A tanks were originally designed to contain liquid and solid wastes at a 
maximum temperature of 280°F (RPP-10435 page A-42). After installation of airlift 
circulators, the operating temperature limit was revised to a maximum of 300°F at the 
tank bottom (RPP-10435 page A-54). Wastes at higher temperatures could cause 
buckling of the steel liner and/or structural damage to the concrete shell. 

Beneath each of the tanks in the 241-A Tank Farm, three horizontal lateral pipes were 
installed in 1962 - 1963. These laterals were installed after waste leakage from tank 241-
SX-113 was suspected in 1958 and confirmed in 1962. Each lateral is approximately 10-
ft beneath the tank concrete foundation. These laterals are 4-inch outer diameter, 
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schedule 40 seamless steel pipe. The horizontal lateral pipes enter a caisson, transition to 
vertical orientation, and extend to an instrument enclosure at ground elevation. Probes 
can be inserted into each lateral to monitor for gamma radiation that could indicate waste 
leakage from a tank or pipeline. 

The 241-A tanks were vented to an underground vessel ventilation header that connected 
to 241-AX tank farm and later to the 241-A Y tank farm. The purpose of this ventilation 
header was to remove off gas and water vapor from these tanks, which were often 
operated with the wastes at boiling conditions. Section 4.5.2 includes further discussion 
on the vessel ventilation header and analyses of samples of condensate collected from 
this system. The 241-A and 241-AX tanks were isolated from this ventilation header in 
the early 1980' s. 

Figure 4-2 Location ofDrywells and Laterals in 241-A Farm 
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The design oftbis ventilation header included a baffled, 20-inch diameter pipe inside 
each 241-A tank. The 20-inch diameter pipe that exits the tank is connected to a 24-inch 
diameter, stainless steel pipe header that is buried a minimum of 4-ft-below grade. The 
24-inch header ran between the tanks to the 241-A-43 l ventilation building. Dresser 
couplings (see Figure 4-3) provide a compression seal on the outer surface of vapor 
header piping segments that are ~25-ft in length. A Dresser coupling is also used to seal 
the 20-inch diameter pipe from each tank to the 24-inch main vapor header. The 
couplings provide for expansion and contraction of the vapor header pipe segments. 
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Figure 4-3 Typical Dresser Coupling 
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4.2 Tank 241-A-103 Waste Loss Event 

4.2.1 241-A-103 Operating Summary 

Style 38 and Style 40 
Coupling G•lurt 
aoss section. 

A 
EUtpTICAL 
BOLT HOLE 

SST 241-A- l 03 (A-103) was constructed in 1955, but remained empty until May 1956. 
In May 1956, tank A-103 received 72,000 gallons of organic wash waste from the 202-A 
PUREX Plant (HW-43420 page 8). Then in June 1956, tank A-103 received 99,000 
gallons of HLW supernate (Pl waste type) from the PUREX Plant (HW-43895 page 8). 
The waste temperature reached boiling (102°C) on June 25, 1956 (HW-44506 page 9). 

Mild pressure surges were reported to have occurred in tank A-103 as early as July 1956 
(HW-44580 page Fc-13), when boiling first started. Three consecutive bumps occurred 
in tank A-103 in September 1956, which blew the by-pass seal pot water seal (60 inches) 
and forced steam directly out the tank farm stack. The air-lift circulators were stated in 
the tank to prevent reoccurrence of this event (HW-45707 page J-7). 

Tank A-103 continued to receive PUREX HLW, periodic additions of water and organic 
wash waste through July 1960 (HW-66557 page 8) to maintain the volume of self
concentrating waste at approximately 500,000 gallons in this tank. No waste additions 
were reported for 1961. 

Approximately 330,000 gallons of PUREX HLW supernate were transferred from tank 
A-103 to tank A-105 in Mayl962 and additional 180,000 gallons were transferred in July 
1962 (ARH-78 page 8). These transfers were made in order to demonstrate sludge 
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sluicing capability in tank A-103. Water was then added to tank A-103 to soften the 
sludge and the sludge was sluiced to tank A-102 from March 1964 (HW-81620 page G-2) 
through November 17, 1964 (RL-SEP-112 page B-2). 

Tank A-103 then received waste from the 244-CR vault, tank C-103, and PUREX 
organic wash waste in 1965 and 1966. The supernate in tank A-103 was transferred to 
tank 101-A in March and April 1966 (ISO-75 page 53 and 70) to flush the tank. A new 
sluicer was installed in tank A-103 in May 1966 (ISO-75 page 85) and sluicing was again 
conducted intermittently between October 20, 1966 (ISO-75 page 174).and February 16, 
1967 (ISO-651 page 30) fo prepare tank A-103 to receive sludge slurry from tank A-105 
sluicing. Following completion of sluicing, the sludge and supemate volumes in tank 
A-103 were reported as O and 55,000 respectively as of March 31, 1967 (ISO-806 page 
8). The sludge volume was later revised in December 31, 1967 to 22,000 gallons (ARH-
326 page 9). 

From February 1968 through November 1968, tank A-103 was used to receive the 
PUREX HLW supemate from tank A-105, subsequent flushes of tank A-105 with cesium 
denuded ion exchange waste, and sludge sluiced from tank A-105 (Interoffice Memo 
70420-06-004). Supemates collected in tank A-103 were periodically transferred to 
other single-shell tanks (e.g. AX-102, A-101, and A-102). Tank A-103 received sludge 
from a second sluicing campaign conducted in tank A-105 on July 31 - August 1, 1969 
(ARH-1023-3-DEL pages 33-34) and August 25 - November 18, 1970 (Interoffice 
Memo 7O420-06-00S), as described further in section 4.4.1. 

The sludge slurry collected in tank A-103 from the second tank A-105 sluicing campaign 
was allowed to settle. Approximately 302,000 gallons of supemate were eventually 
transferred to tank C-105 in the second quarter of calendar year (CY) 1972, leaving 
244,000 gallons ofsupemate and 102,000 gallons of sludge in tank A-103 (ARH-2456 B 
page 9). Supemates collected in tank C-105 were transferred to B Plant for cesium ion 
exchange processing. 

Tank A-103 was next used in the second quarter of CY 1973 to receive ~19,000 gallons 
of sludge slurry from sluicing tank A-102 (ARH-2794 B page 9). Tank A-103 then 
received 71,000 gallons of waste from B Plant in the fourth quarter of CY 1973 (ARH-
2794 D page 9). Approximately 244,000 gallons of supemate were transferred from tank 
A-103 to tank A-104 in the first quarter of CY 1974, leaving 125,000 gallons of 
supernate and 102,000 gallons of sludge in tank A-103 (ARH-CD-133 A page 9). This 
later transfer was conducted to prepare for sluicing in tank A-103. The sludge in tank A-
103 was sluiced to 244-AR Vault beginning in the first quarter of CY 1974 (ARH-CD-
133 A page 9) and completed in September 1974 (SD-WM-TI-302 page 166). 

Tank A-103 was used to collect PUREX Sludge Supernate (PSS) from various single
shell tanks and B Plant waste in tbe fourth quarter CY 1974 (ARH-CD-133 D page 9) 
through first quarter CY 1976 (ARH-CD-702 A page 9). The PSS waste was generated 
from washing sludges either in 244-AR Vault or in a single-shell tank, then decanting the 
supemates, which was identified as PSS waste. Approximately 920,000 gallons of 

Page 20 



RPP-ENV-37956 Rev. l 

supemate in tank A-103 were transferred to tank C-104 and 13,000 gallons were 
transferred to tank A-106 in the second quarter of CY 1976, leaving 20,000 gallons of 
supernate and t 6,000 gallons of sludge in tank A-103 (ARH-CD-702 B page 9). 

The removal of supemate from tank A-103 was in preparation for a final sluicing of the 
sludge in this tank. From October 13, 1976 (ARH-LD-222 B page 13) through early 
December 1976 (ARH-LD-224 B page 11) the sludge in tank A-103 was sluiced to tank 
A-106 (SD-WM-TI-302 page 166). This final sluicing in tank A-103 was conducted to 
prepare the tank to receive saltcake from operation of the 242-A Evaporator. Tank A-103 
was reported to contain 2,080 gallons of sludge following completion of this last sluicing 
campaign (SD-WM-TI-302 page 166). 

The 242-A Evaporator was operated using tank A-103 as a slurry receiver and feed tank 
from early 1977 through April 1980 (RHO-CD-80-1045 5 page 8). Tank A-103 received 
double-shell slurry feed (DSSF) and concentrated complexed (CC) waste during this 
period. Various reports of liquid level decline occurred in 1977 (IDMS Accession 
#D194052856), 1978 (IDMS Accession #D194035034), and 1979 (IDMS Accession 
#D194053459), which were attributed the properties of the DSSF and CC wastes; namely 
foam, irregular waste surface, slurry growth and collapse (i.e. gas retention and release). 
No activity was detected in the three laterals and drywells associated with tank A-103 
during these events, indicating no leakage of waste. After adding the last batch of DSSF 
to tank A-103 in March - April 1980 (RHO-CD-80-1045 5), there was a reported liquid 
level decrease from 193.4 inches (533,807 gallons) to 190. l inches (524,698 gallons) in 
tank A-103 that occurred on September 4, 1980 over I I-hours (IDMS Accession 
#D197183104). The cause of this liquid level decrease was attributed to mixing of 
dissimilar solids within the tank and a net volume decrease. ln tank photographs revealed 
foam and floating yellow masses and a definite decline in liquid level. Tank temperature 
data indicated a mixing of the bottom and upper layers of solids within tank A-103 . 
Again, there was no activity detected in the laterals or the drywells, indicating tank A- I 03 
was not leaking waste (IDMS Accession #D196215974). 

No further waste additions to tank A-103 occurred after these 242-A Evaporator 
campaigns. However, supemate was removed from tank A-103 as a result of a perceived 
tank leak, as discussed in section 4.2.2. 

4.2.2 Tank A-103 Waste Loss Estimate 

Tank A-103 was deactivated in August 1980 as part of the program to replace the older 
single-shell tanks with the newer double-shell tanks. Pumpable supernate was removed 
to reduce the supernate level. Active monitoring of the waste within tank A-103 
continued, but no waste additions were allowed. Over a span of approximately 5.5 years 
(October 8, 1981 to March 5, I 987), the liquid level in tank A-103 was observed to have 
decreased from 187.5 inches (517,520 gallons) to 184 inches (507,860 gallons). As of 
March 5, 1987, tank A-103 contained an estimated 8,800 gallons of supernate, 208,000 
gallons of drainable interstitial liquid, and 499,000 gallons of solids. Since in-tank 
photographs showed the Food Instruments Corporation (FIC) plummet for measuring the 
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waste surface was contacting liquid, this raised questions as to the integrity of this tank 
(EPDR 87-02). 

An investigation into the integrity of tank A-103 was conducted in May 1987 by the tank 
farm contractor, following the procedures and rules for other tank integrity assessments 
documented in RHO-CD-1193 (Internal Letter 65000-WWS-87-033). A tank integrity 
assessment panel was formed consisting of the senior scientist and individuals 
representing process engineering, tank farms operations, health physics, and process 
technology. The tank A-103 integrity assessment panel reviewed information that 
supports the liquid level decline observed in tank A-103 was attributable to retained gas 
release. Core samples obtained from tank A-103 in April 1986 showed no interstitial 
liquid and were laced with air pockets or void spaces large enough to be clearly visible in 
photographs (IDMS Accession# D196165963). Also slurry growth and collapse, 
resulting from gas retention and release, had also been observed in the waste stored in 
tank A-103 . The liquid waste level in tank A-103 would slowly rise over a period of9 to 
12 months, then drop rapidly over one to two day period (Internal Letter 65950-87-291). 

Three out of the five members of the 1987 tank integrity assessment panel stated at 95% 
confidence level that tank A-103 was sound, the liquid level fluctuations (both increases 
and decreases) were attributable to waste properties, and additional study of this 
phenomenon should be conducted. The other two panel members stated there was 
inconclusive evidence to relate the liquid level fluctuations to some waste phenomena. 
The assessment panel concluded tank A-103 should be classified as an assumed leaker, 
although there was no increase in activity detected in the laterals or drywells associated 
with this tank. The volume of waste leaked from tank A-103 was estimated as between 0 
to 5,500 gallons, with the variability in the leak volume due to uncertainty whether the 
tank actually leaked (IDMS Accession# D199126708). Pumping of interstitial liquid 
and supernate from tank A-103 was started on May 16, 1987 and completed on May 24, 
1987. A total of 111,000 gallons of liquid waste were removed from tank A-103 to 
stabilize this tank (HNF-SD-RE-TI-178 page 15 -18). 

The phenomenon ofretained gas release has also been observed in other tanks (e.g. SY-
101, SY-103, AW-101 , AN-103, AN-104, and AN-105) and is now referred to as 
buoyant displacement gas release events (BDGRE). During the 1990s, significant 
technical work was performed to understand the BDGRE behavior. The current tank farm 
safety basis relies upon a process developed from the culmination of this work to 
categorize waste tanks for BDGRE hazard. The process is described in Methodology and 
Calculations for the Assignment of Waste Groups for the Large Underground Waste 
Storage Tanks at the Hanford Site (RPP-10006). However, the BDGRE process and 
mechanisms were not understood in 1987 when the integrity investigation for tank A-103 
was conducted. Therefore, a mechanism does exist that could explain the liquid level 
fluctuations observed in tank A-103 . The 1987 tank integrity assessment panel's 
recommendation to classify this tank as an assumed leaker may have been incorrect. 

Spectral gamma data for several drywells (10-03-01, 10-03-05, 10-03-07, 10-02-03, and 
10-03-11) around tank A-103 measure small amounts ofCs137 (about 0.1 pCi/g) at 80 ft 
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bgs and below, which is thought to be associated with drag-down of contamination when 
the well depths were extended (RPP-35484 page 2-11). Gross gamma logging of the 
laterals beneath tank A-103 was conducted in March 2005 and also shows only small 
amounts of Cs 137 (less than IO pCi/g) beneath the tank (RPP-RPT-27605 pages B-4 thru 
B-9). The gamma loggings do not shown any evidence of waste loss from tank A-103. 
The interstitial liquid in tank A-103 was sampled in April 1986 and results for Cs137 were 
an average of 3.97E+05 µCi/ml (SD-WM-TI-198). If tank A-103 had leaked 5,500 
gallons, then about 8,260 Ci of Cs137 (as of April 1986) would have leaked to the soil. 
The gamma loggings do not shown any evidence of waste loss from tank A-103 and 
certainly not this level of Cs 137 in the laterals or drywells. 

Another notable liquid level decline in tank A-103 was reported on November 16, 1987. 
The liquid level declined from a reference of 143.4 inches to 140.6 inches during a three 
day period. However, the FIC liquid level monitor readings fluctuated up and down 
between 143 inches to 140.6 inches during this time frame (Vermeulen 1987). Inspection 
of photographs taken inside tank A-103 on December 28, 1988 showed that the FIC 
plummet was contacting dry solids in a deep depression of multiple elevations, leading to 
erratic readings (Baumhardt 1989). Therefore, no waste loss from tank A-103 is 
associated with this event. 

4.2.3 A-103 Conclusions 

The assessment team members concluded that based on available information, there is no 
evidence tank A- 103 lost containment and no leak volume or inventory was assigned to 
this tank. 

4.3 Tank 241-A-104 Waste Loss Event 

4.3.1 241-A-104 Operating Summary 

SST 241-A-l 04 (A-104) was constructed in 1955, but remained empty until 1957. In 
June 1957, 17,000 gallons of "test water" were added to the tank (HW-51348 page 8). 
The purpose of this test water and the source were not located in available records. The 
monthly waste status summary reports recorded the volume of test water in SST A-104 
varied from 17,000 gallons to 36,000 gallons from June 1957 through July 1958. No 
explanation was located in the available records for the reported changes in the test water 
volume in SST A-104, but the variations could be due to calibrating instruments, addition 
of test water to the tank, or testing transfer systems. 

In August 1958, SST A-104 received 20,000 gallons ofHLW supemate (Pl waste type) 
from the 202-A PUREX Plant (HW-57550 page 8). Self concentration of waste in SST 
A-104 was reported to have started in August 1959 (HW-61952 page 8), which enabled 
additional Pl waste to be periodically transferred into SST A-104 from January 1959 
through December 1961. Organic wash waste (OWW) from the PUREX Plant was also 
reported to have been transferred to SST A-104 during 1960 through March 1968 (IDMS 
Accession #D197260431 and ARH-534 page 9). The OWW was self concentrated (i.e. 
evaporated) in the tank. The peak temperature reported for SST A-104 was 225°C 
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(437°F) on February 16, 1963, but was quickly reduced to below 340°F by adding OWW 
to the tank to increase liquid level (IDMS Accession #D 197260431 and RHO-CD-1172 
page B-4 ). The waste volume in tank A-104 was generally maintained at less than 
980,000 gallons during self concentration of wastes. 

In the first and second quarters of 1969, a total of 669,000 gallons of the OWW / Pl 
supernate was transferred from SST A-104 to SST C-105 (ARH-1200 A page 10 and 
ARH-1200 B page 10), leaving approximately 171,000 gallons of solids and 69,000 
gallons of supemate in SST A-104. Sluicing of the solids from tank A-104 to tank A-106 
was conducted from May 12, 1969 (ARH-1200 B page 10) through October 1969 (ARH-
1200 D page 10). An estimated 3,000 gallons of solids remained in SST A-104 following 
sluicing. The tank was refilled with 957,000 gallons of water for a leak test to confirm 
integrity and the tank was declared a spare (ARH-1200 D page 10). The supernate 
temperature in SST A-104 was reported as approximately 120°F following refilling the 
tank with water (RHO-CD-1172 page B-14). No additional temperature data for SST 
A-104 was found for the period of December 1969 through August 1974. 

No waste transfer activity was reported again for SST A-104 until 1972. However, the 
supernate volume in SST A-104 decreased from 957,000 gallons in October 1969 to 
approximately 259,000 gallons in January 1972 (ARH-2456 A page 9). A tube bundle 
heat exchanger (200,000 Btu/hr) was reported to be installed in SST A-104 (drawing H-
2-35091) and removed in September 1974 (IDMS Accession #D194052941), which may 
explain the liquid level decrease . . 

Approximately 132,000 gallons of water was transferred from SST A-104 in the first and 
second quarters of calendar year 1972 (ARH-2456 A page 9 and ARH-2456 B page 9). 
Then, SST A-104 was used to receive PUREX Sludge Supemate (PSS waste type) from 
244-AR Vault from the third quarter of calendar year 1972 (ARH-2456 C page 9) 
through the second quarter of calendar year 1974 (ARH-CD-133 B page 9). SST A-104 
also received B Plant strontium solvent extraction waste (waste type B) in the fourth 
quarter of calendar year 1972 (ARH-2456 D page 9, first quarter of 1974 (ARH-CD-133 
A page 9), and water from SST A-103 in first quarter of 1974. Excess supernate was 
periodically transferred to other SST in 241-AX tank farm. 

The PSS waste type contained PUREX sludge solids that did not rapidly settle in the 
relatively small tank 004 in 244-AR Vault and were transferred to the ·much larger SST 
A-104 for settling. A total of approximately 80,000 gallons of PUREX sludge solids and 
726,000 gallons of PSS were present in SST A-104 in third quarter of calendar year 1974 
(ARH·CD-133 B page 9). 

Sluicing of the accumulated solids in SST A-104 to the 244-AR Vault was started in 
September 1974 and was halted April 7, 1975, due to an increase in the radiation detected 
in lateral no. 2 beneath the tank. The location of the peak activity detected in lateral no. 2 
(center lateral) was" . . . approximately 18-ft in from the northwest edge of the tank" and 
" .. . On swing shift of April 8, 1975, a second radiation peak was observed in the same 
lateral and an adjacent lateral [lateral no. l], located, located approximately 13 feet in 
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from the southeast edge of the tank" (IDMS Accession #D194052989 page 27). Gross 
gamma scans of drywells 10-04-01, 10-04-04, 10-04-05, 10-04-07, 10-04-08, 10-04-10, 
and 10-04-12 did not indicate activity about background. The locations and dates of high 
peak gamma activity readings in the laterals are shown in Figure 4-4 (ARH-LD-120 page 
123). SST A-104 contained 65,000 gallons of waste, including an estimated 25,000 
gallons of sludge when the activity was detected in the laterals. Approximately 46,700 
gallons of supemate were pumped from tank A-104 from April 9 thru April 19, 1975 to 
remove the supemate (IDMS Accession #D l 94052989). 

Figure 4-4 Location of Peak Readings in Tank A-104 Laterals 
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Gross gamma logging of lateral 14-04-01 (lateral no. l) and 14-04-02 (lateral no. 2), 
shown in Figure 4-5 and Figure 4-6, were conducted in April 2005 to access the extent of 
contamination present beneath tank A-104 (RPP-RPT-27605 pages B-11 and 8-13). 

The historical gross gamma profiles for laterals 14-04-01, 14-04-02, and 14-04-03 (RPP-
35484 page 3-91) indicate that the contaminant or contaminants emitting this radiation 
were relatively short-lived (e.g., ruthenium-106, cerium-144). The April 2005 surveys on 
laterals 14-04-0 l and 14-04-02 registered no zones of elevated radiation levels. 
Currently, few radionuclides are still measurable (e.g., Cs137

, Co60
). RPP-35484 page 3-

91 concludes "The lack of cesium-137 at the laterals may indicate a substantially smaller 
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leak than the ones at tank A-105, if the waste stream compositions were similar. 
Alternately, the waste present in tank A-104 may have contained a less cesium-137 rich 
waste stream in 1975". 
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Figure 4-5 Gamma Survey for Lateral 14-04-0IL 
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Figure 4-6 Gamma Survey for Lateral 14-04-02L 
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4.3.2 Tank A-104 Waste Loss Estimate 

HNF-EP-0182, rev. 237, Waste Status Summary Report for Month Ending December 3 I , 
2007, estimates between 500 to 2,500 gaJlons of waste was loss from SST A-104 in 1978. 
The basis for this estimate is cited as PNL-4688, Assessment of Single-Shell Tank 
Residual Liquid Issues . Section 3.1.3.1 of PNL-4688 discusses past leaks from SSTs as 
of May 1982 and provides a table summarizing estimated leak volume by each tank. 
PNL-4688 references RHO-RE-SR-14-May 1982, Waste Status Summa,y May /982, as 
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the source identifying leaking SSTs and states the estimated waste leaked from SST 
A-104 is 2,500 gallons. RHO-RE-SR-14-May 1982 identifies SSTs that were 
categorized as having leaked waste, but does NOT list the volume of waste leaked from 
any of these SSTs. PNL-4688 provides no other basis for the estimated waste loss from 
SST A-104. 

The first time estimates for waste losses from SSTs appear in a monthly waste status 
summary report is in September 1983 (RHO-RE-SR-14-September 1983 page 28). The 
reported estimated waste loss from SST A-104 is less than 1,500 gallons. The estimated 
waste loss from SST A-104 reported in RHO-RE-SR-14-September 1983 is consistent 
with the estimated waste loss of700 to 1,500 gallons reported in July 1975 by the 
Hanford site contractor in correspondence with the U.S. Energy Research and 
Development Administration (Burton 1975). Furthermore, the tank farm contractor' s 
monthly report for June 1975 also reports the estimated waste loss from SST A-104 as 
700 to 1,500 gallons containin~ 840 to 1,800 curies ofCs137 (ARH-LD-206 B page 10). 
This equates to 1.2 Ci/gal Cs13 as of June 1975 or 0.56 Ci/gal as of May 2008. 

In September 1975 Atlantic Richfield Hanford Company (tank farm contractor) 
conducted a study at tank l 04-A to re-evaluate the leak size and note the behavior of the 
leak plume with respect to the subsurface geology. A series of isotopic and directional 
gamma readings were taken in three horizontal monitoring laterals three meters below 
tank A-104 at the time of the leak and again about three months after the leak was 
confirmed. "From the initial readings, conclusions based on the initial data are: (1) The 
leak plumes were in the shar,: ofhemiprolate spheroids; the predominant isotope was 
106Ru with trace elements 13 Cs and 6°Co; and the 106Ru concentration profile and shape 
of the leak plumes established the size of the leak to be approximately 2,000 gallons" 
(ARH-LD-209 B page 34). 

The tank fann contractor's monthly report for June 1975 indicates all pumpable liquid 
was removed from SST A-104 and an exhauster connected to remove all remaining liquid 
via evaporation (ARH-LD-206 B page I 0). ARHCO reported in July 1975 that an 
estimated 7,000 gallons ofliquid was removed from SST A-104 as a result of operation 
of the connected exhauster (Burton 1975). Photographs of the tank interior taken on May 
29, 1975 were reported to show approximately 9 inches of sludge," . .. no evidence of any 
surface liquid and the exposed sludge appears to be severely checked which indicates a 
dry condition" (ARH-LD-206 B page 10). Additional photographs of the interior of SST 
A-104 were obtained on June 25, 1975. These photographs " ... indicate the sludge is 
definitely drying (no visible pools of liquid and a surface of cracked solids) due to 
operation of a portable exhauster" (ARH-LD-207 B page I 0). 

4.3.3 A-104 Conclusions 

Based on the information above, it appears the estimated waste loss from SST A-104 
reported in PNL-4688 and HNF-EP-0182, rev. 238 (i.e. 500 to 2,500 gallons) is incorrect. 
The estimated waste loss from SST A-104 should be -2,000 gallons. The waste type 
leaked from tank A-104 is PUREX Sludge Supemate (PSS), containing ---0.56 Ci/gal 
Cs137 as of May 2008. The waste type and estimated leak volumes are consistent with 
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those used in RPP-26744, Soil Inventory Model Rev. I and the field investigation analysis 
in RPP-35484. 

4.4 Tank 241-A-105 Waste Loss Event 

4.4.1 241-A-105 Operating Summary 

The operational history for tank A-105 is summarized from Interoffice Memo 70420-06-
004, Interoffice Memo 70420-06-005, and DOE/ORP-2008-01. The reader is referred to 
these references for further details. 

Tank A-105 initially sat unused from finish of construction in 1957 until May 1962. 
Aged2 PUREX HLW supernate was first added to this tank from tank A-103 in May 
1962. Additional aged PUREX HLW supemate was added to tank A-105 from tank 
A-102 in December 1962. Then the contents of tank A-105 were pumped to tanks C-103 
and A-101 in January 1963, leaving a 10-inch (~27,600 gallons) heel of waste in tank 
A-105. Thermally hot condensate was added to tank A-105 to heat the tank in 
preparation to receive HL W from the 202-A PUREX Plant. 

Beginning in February 1963, tank A-105 began to receive HL W directly from the 202-A 
PUREX Plant. The PUREX HL W contained significant concentrations of fission 
products that resulted in the waste self-boiling. As space became available in tank A-105 
as a result of waste evaporation, periodic transfers of PUREX HL W were received until 
January 1965, at which time it contained 866,000 gallons of waste. The maximum 
reported waste temperature in tank A-105 was approximately 320°F in March 1963, but 
generally was controlled to 180°F to 260°F from February 1963 thru March 1965 (RHO
CD-1173 pages B-39 thru B-45). On November 19, 1963, there are indications that this 
tank developed a small leak due to radioactivity detected in lateral 14-05-03 (ARH-78). 
Additional waste likely leaked from this tank during a steam expulsion event that 
occurred on January 28, 1965 (ARH-78). 

On January 28, 1965, tank A-105 experienced a rapid pressurization event that resulted in 
the tank liner bulging upward. Radioactivity (250,000 to 350,000 c/m) was detected in 
March 1965 in a small area of lateral no. 3 beneath the tank. The activity detected in 
lateral no. 3 did not significantly change from March 1965 through January 1968. The 
tank liquid level was maintained between 850,000 to 887,000 gallons through January 
1968 by addition of water. As discussed in WHC-MR-0264, radioactivity was also 
detected in lateral no. 2 beneath tank A-105 in October 1967. 

From February 1968 through August 1968, the supernate in tank A-105 was removed and 
the supernate heel diluted through a series of flushes using B Plant cesium ion exchange 
supernate (waste type CSR as defined in RPP-26744) in preparation for sluicing the 
sludge in this tank (Interoffice Memo 70420-06-004). The Cs137 concentration in the 
CSR supemate used to flush the HLW supernate in tank A-105 was an average of 

2 The term "aged" means the short half-life radionuclides had decayed sufficiently that the waste was no 
longer self-boiling. 
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0.58 Ci/gal, decay corrected to January 2006 (Interoffice Memo 70420-06-004). The 
tank A- 105 flush solution was transferred to tank A-103 , then tank AX-102 and finally to 
B Plant for cesium removal processing. 

Following the dilution and flushing of tank A-105 supernate, two sluicing campaigns were 
conducted to remove the sludge from tank 241-A-105. The first sluicing campaign, 
conducted from August through November 1968, used cesium denuded supernatant derived 
from operation of the cesium ion exchange process in the 221-B Plant (Interoffice Memo 
7G420-06-004). The Cs137 concentration of the sluicing fluid was estimated to be 0.53 Ci/gal 
to 0.5 8 Ci/gal ( decay corrected to January 2006). Sluicing of tank 241-A- l 05 sludge was 
halted when little of the remaining sludge could be removed. A hard crust layer atop the 
remaining sludge was thought to be responsible for preventing effective sluicing. 
Approximately half of the sludge was removed during this first sluicing campaign. 

In the second sluicing campaign, 1 M sulfuric acid, containing 1500-ppm of the inhibitor, 
Rhodine A3

, were sprayed onto the top layer of hard sludge in Tank A-105 (Interoffice 
Memo 7G420-06-005). Cesium denuded supernatant, generated in the 221-B Plant and 
contained in tank 241-A-103, was used as the sluicing fluid. The sludge sluiced from 
tank 241-A-105 was transferred into tank 241-A-103. No additional sludge removal 
activities in tank 241-A-105 were conducted until August 25, 1970. Inhibited sulfuric 
acid was again used in August 25, 1970 to soften the sludge in tank 241-A- l 05 . The 
softened sludge was then sluiced using cesium denuded supernatant contained in Tank 
241-A-103 . The sludge slurry was transferred from Tank 241-A-105 to Tank 241-A-103 . 
Following the completion ofthis phase of the sludge removal from Tank 241-A-105, 
approximately 33,000 gallons of supernatant and 33,000 gallons of sludge were reported 
to remain within this tank. The supernatant contained in Tank 241-A-l 05 was described 
as being a mixture of B Plant cesium ion exchange waste (i.e. cesium denuded ion 
exchange waste) and PUREX high-level waste. 

The cesium denuded supernatant used to sluice the sludge from Tank 241-A-105 to Tank 
241-A-103 was derived from cesium ion exchange processing conducted in 221-B Plant. 
Sluicing conducted in July- August 1969, used the same cesium denuded supernatant 
solution as was used during the first Tank 241-A-105 sluicing campaign. However, Tank 
241-A-105 sluicing conducted in August - November 1970 used a different source of 
cesium denuded supernatant. The estimated concentration of the cesium denuded 
supernatant used to conduct sluicing of Tank 241-A-105 sludge to Tank 241-A-103 from 
August - November 1970 is 0.51 Ci/gal, decayed to January 2006 (Interoffice Memo 
7G420-06~005). 

In 1977, photographs taken inside tank A-105 in 1969, 1970, and 1977 were reviewed to 
determine the amount of sludge remaining in the tank as well as develop a topographical 
map of the tank bottom (IDMS Accession #292-000583). The topographical map of the 
tank bottom produced in 1977 is shown in Figure 4-7. This topographical map clearly 
shows the bottom of the steel liner in tank A-105 is ripped and separated from the 
sidewall along approximately 3/4 of the tank bottom. 

3 Trade name of Amchem Products Corporation 
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Figure 4-7 Topographical Map of Tank A-105 Bottom (1977) 
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Following the sluicing of the waste, water was periodically added to tank A-105 from 
November 1970 through December 1978 for evaporative cooling of the remaining sludge. 
An estimated 610,000 gallons of water was added to tank A-105 for cooling and flushing 
of the airlift circulators (WHC-MR-0264 page 22). The estimated amount of water 
evaporated from tank A-105 from November 1970 through December 1978 is 378,000 to 
410,000 gallons (WHC-EP-410). Therefore, an estimated 200,000 to 232,000 gallons of 
water are unaccounted for and may have leaked from tank A-105. 

4.4.2 Nature and Extent of Contamination at Tank A-105 

RPP-35484, Field Investigation Report/or Waste Management Areas C and A-AX 
(DOE/ORP-2008-01) provides an extensive review of field investigations conducted to 
characterize the contamination beneath tank A-105. A summary of the findings from 
RPP-35484 are provided in this section. 

The laterals beneath tank A-105 are shown in Figure 4-8. Gross gamma loggings of the 
three laterals beneath tank A-105 were conducted in April 2005 (RPP-RPT-27605 pages 
B-15, B-17 and B-19). The logs for laterals underneath tank A-105 show increased 
gamma activity along laterals 14-05-021 and 14-02-03L (Figure 4-9). These laterals 
interrogate the central portion ~14-05-02L) and northeastern quadrant (14-05-03L) of the 
tank. The most extensive Cs 13 contamination was found to be associated with lateral 
14-05-03, where cesium activity is estimated to be as high as 3.4 x 107pCi/g near the 
distal end of that lateral. 

These gamma logs indicate that the vast majority of the waste loss from tank A-105 is 
associated with the regions near the perimeter of the tank, where drywell logs would have 
the optimal opportunity to detect the c_ontaminants. Elevated Cs137 does not extend 
beyond 10 ft horizontally from the regions of peak intensity before declining to near 
background levels. The nearest drywells to these locations are 10-06-09 and 10-05-12, 
which are beyond that distance. Gamma logs of these drywells are shown in 
Figure 4-10 and Figure 4-11. Neither the lateral set of logs nor the drywell set of logs 
indicate a major release of mobile gamma-emitting radionuclides. 
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Figure 4-8 Location of Laterals for Tanlc 241-A-l 05 

1 

2 

i 
I 

---... -..... 

':::::::cc::::::::c~ C::::::c:.-:::_e::-

_ ... -

Caisson:2 

The numbers I, 2, and 3 indicate laterals 14-05-01, 14-05-02 and 14-05-03, 
respectively. The other numbers indicate the horizontal lengths of the lateral 
from the caisson (e.g. , 40.5 at lateral 3) or underneath the tank (e.g. 59.2 at 
lateral 3). 
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Figure 4-9 Summary Gamma Survey for the Laterals under Tank A-105 

l! It~ 
.. . J 
· 1 
Ji ! 

i ~ 

~ 
I 

;i / \ 

•• -j ,_· \ J i,~ • 
I I ~~ -

Fa 

I ,;J {\~. ··········~ ... .... . 
! ll .,· .. , . \/ A ····•· ........ _ "··~ .. . . I :, /\ ,. ,, .. 

.... , ..... 

i i ? ,, " a ,. a a 11 ,: B a ll ~ ii !, I 
~ ..... ,, , .. lff-.a 

i -~~-~- ~~~--~--~-----. 
I 
I 

l § H 

~1:1~11 
~ l i -
l " ... 
e I i ¼-;,,; 
3~ 

::, 

I 

l 

~,J 
! ' 

.J 1: ... a 
~ ~, 
l ;l;· ... 

. ., 
I _.. 
I : • , . 

-~-

"1 t.: a., 9 

m·I L I ,~ 

1J 
, ... ···"········ 

,, .. · 

, .. •· .. •·· 

-.... ,... 1\ 
. .. , .. ' ~ 

~ 

!.! £ 9 El ~ ? ? I' !,I 
Ct .. ,),u<Jno 

.. •·· -•• · · - --........... , ...... .............. , .. 
········ · •• 1·----~ 

1
1 • ~ - · · · · I ai " " .... "' .... !" " ~ 

_J o••JJ '-lta•o 
!' ~ !' !!' r 

Page 34 



RPP-ENV-37956 Rev. I 

Figure 4-10 Spectral Gamma Log of Drywell I 0-06-09 
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Figure 4-11 Spectral Gamma Log of Drywell I 0-05-12 
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Historically, a volume estimate range of 5 000 to 15,000 gallons was proposed for this 
leak by Jansen et al. (1965) depending on the location of the contaminated soil volume 
with respect to the hot spot on lateral 14-05-03. However, the physical model used as the 
basis for this estimate was devised to facilitate the modeling analysis and did not 
represent important conditions affecting contaminant behavior. Therefore, it is not 
surprising that the estimated leak volume range needed to create the observed 
temperature profiles using these assumptions is implausible. Some of the implausible 
assumptions were steady state thermal conditions heat generation caused solely by Cs 137 

decay a maximum temperature of260°F in the elevated temperature zone and complete 
saturation of a hemispheroidal volume of vadose zone sediment underneath the tank 
before evaporation occurs. Heat dissipation was highly transient in 1965 Cs 137 was not 
the dominant heat producer affecting the elevated temperature zone early on, and the 
maximum temperature exceeded 300°F. The concept of saturated flow in the vadose 
zone is contradicted by numerous field observations. For example field injection 
experiments designed and implemented to simulate a small leak tracked moisture content 
in the vadose zone near an injection point. These experiments have shown that excess 
fluid quickly distributes in the subsurface to restore ambient sediment moisture contents 
and that this distribution occurs primarily under unsaturated conditions. 

Given the modeling analysis configuration Jansen et al (1965) estimated that a minimum 
leak volume of 6 000 gallons was needed to generate the highest elevated temperature in 
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lateral 14-05-03. This corresponds to a Cs 137 loss of about 184,000 Ci which is a gross 
overestimate of actual vadose zone contamination. To put this value in persp.,ective, Cs137 

losses from the 115,000 gallon T-106 tank leak are about 11,000 Ci and Cs1 7 was 
measured in numerous drywells around that tank. Clearly, a significantly smaller volume 
of waste was discharged in the 1965 event. 

In an effort to better quantify the inventory of waste leaked from tank A-105, a new 
conceptual model was devised to describe the leak. Tank A-105 was assumed to have 
leaked over an area 3/4 of the tank circumference, based on the topographical mapping of 
the tank bottom discussed in Section 4.4.1 and shown in Figure 4-7. The waste is 
assumed to have leaked from the tank to the laterals, a distance of 10-ft and spread the 
same width as indicated by the woss gamma analyses for the three laterals (see Figure 
4-9). The concentration of Cs 13 in the soil contacted by the leaked waste is assumed to 
be at the maximum cesiurn sorption capacity of 4.0E+07 pCi/g. The estimated waste loss 
was then calculated for two cases: 1) assuming PUREX HL W supernate was leaked and 
2) assuming B Plant ion exchange waste was leaked. In actuality, information supports 
the conclusion that both types of waste were leaked from tank A-105 but, the quantity of 
each type lost can't be estimated from available data. By assuming the radioactivity 
detected in the laterals is attributable to only one waste type the range of waste volume 
leaked from tank A-105 can be estimated as follows : 

Assumptions/ Inputs: 

• Soil density = l. 7 glee 

• Distance to lateral below base of tank = IO ft 

• Cs Sorption capacity = 4.0E7 pCi/g (RPP-ENV-33418) 

• Assume waste does not extend below laterals based on Cs-Sorption chemistry. 

• Assume lateral gamma measurements are Cs 137 

• Based on activity in the laterals and where the steel tank liner is ripped, up to¾ of 
the tank circumference (75-ft diameter tank) could have leaked 

• As a conservative estimate assume the waste spread as much at the base of the tank 
as at the laterals in a cylindrical distribution 

• Calculate estimated leaked waste volurne for two cases: 

o PUREX supernatant waste concentration, Cs 137 = 30.7 Ci/gal (as of May 
1965 from ARH-78) 

o B-Plant ion exchange waste concentration, Cs137 = 1.38 Ci/gal (as of 
June 1968 from Interoffice Memo 70420-06-004). 
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• Width of contamination at the laterals and base of the tank = 16.8 ft (8.4 outward 
from tank perimeter and 8.4 under tank). This is based on an average of 5 leak 
diameter widths measured at the laterals (30, 22, 16, 8 and 7 ft) at a base 
concentration of 100 pCi/g (see Figure 4-9). 

Calculation: 

Volume of contaminated soil = 0.75 • tank circumference• depth to laterals 
= 0.75 * 3.14* [(75/2 + 8.2)2-{75/2-8.2)2) * IO 
= 29 000 ft3 

' 

Total Ci in soil = 29,0000 ft3 * 1.7 g/cm3 * 4 E7 pCi/g * 1 Ci/1012 pCi * 28,320 
cm3/ft3 

= 56,000 Ci 

Volume lost: 

For PUREX supernatant= 56,000 / 30.7 Ci/gal= 1,824 or ~ 2,000 gallons 

For 8-Plant liquid waste = 56,000 I 1.38 = 40,580 ~ 40,000 gallons 

4.4.4 A-105 Conclusions 

RPP-23405, revision 2, estimated the volume of waste lost from tank A-105 as 
1,000 gallons and the waste type Pl (PUREX HLW supemate) with a Cs137 content of 
30.7 Ci/Lor 30,700 Ci. The estimated Cs137 content of the waste leakage from tank 
A-105 in RPP-23405, revision 2 is not consistent with the new conceptual model and will 
need to be revised. The new conceptual model predicts the estimated waste loss from 
tank A-105 is 2,000 gallons of PUREX supemate (Pl waste type) or 40,000 gallons of 
B Plant IX waste (BIX waste type). The new conceptual model for estimating the 
amount of waste leaked from tank A-105 does not include an estimate for the volume of 
cooling water potentially leaked from tank A-105 . As discussed in Section 4.4.1, an 
estimated 610,000 gallons of cooling water was added to tank A-105 during November 
1970 through December 1978 and 200,000 to 232,000 gallons of cooling water were 
unaccounted for in the estimate of evaporation. The waste in tank A-105 had been 
sluiced in 1968 with supemate and leached with sulfuric acid and sluiced in 1969 - 1970 
(see Section 4.4.1 ). This sluicing and acid leaching partially dissolved and suspended 
sludge that was pumped from the tank, leaving a very hard and insoluble sludge in the 
tank. Because of the mixture rule in RCRA, when a solvent/coolant is added to 
dangerous waste, the entire mix beC9mes hazardous/dangerous waste. The addition of 
water will serve to dilute the activity/concentration of contaminants in tank A-105 and 
should lead to more widespread distribution if additional waste leakage occurred. Given 
the insoluble state of the sludge remaining in tank A-105, it is doubtful that water 
addition to this tank actually dissolved much of the contaminants present. 
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4.5 241-AX Tank Farm 

The 241 -AX tanks were designed for the storage of boiling waste generated from 
irradiated fuel reprocessing at the 202-A PUREX Plant. The 241-AX tanks have three 
unique design features which are airlift circulators for cooling the boiling wastes, an 
underground vessel ventilation header to remove condensate and volatiles, and an internal 
leak detection system. These unique design features are discussed further in section 
4.5.1. An understanding of the 241-AX tank design features aides in the discussion of the 
historical waste loss events associated with tanks 241-AX-102 (section 4.6) and 241-AX-
104 (section 4.7), as well as the unplanned waste release events in the 241-A and 241-AX 
Tank Farms (section 4.8). 

4.5.1 241-AX Tank Design Features 

The 241-AX Tank Fann contains four, one million gallon capacity single-shell tanks. A 
cross section of a 241-AX tank is shown in Figure 4-12 (RL-SEP-9). The 241-AX tanks 
consist of a 75-ft diameter, carbon steel liner inside a concrete tank. The tank steel 
bottoms intersected the sidewalls orthogonally (similar to 241-AX and 241-SX tanks), 
rather than the dished bottoms of earlier designed tank fanns. The concrete thickness is 
1.5-:ft on the tank bottom, 2-ft to 1.25-ft on the side walls, and 1.25-ft for the tank dome. 
The concrete tank dome thickness increases to ~5-ft along the sidewalls. Each tank was 
originally equipped with 54 risers that penetrated the tank dome and 22 airlift circulators 
that were operators to suspend solids, mix the tank contents, and dissipate heat. 

The 241-AX tanks were originally designed to contain liquid and solid wastes at a 
maximum temperature of 350°F (RPP-10435 page A-43). Wastes at higher temperatures 
could cause buckling of the steel liner and/or damage to the concrete shell. 

Each 241-AX tank has its own internal leak detection system consisting of a network of 
drain slots in the concrete base immediately below the carbon steel liner. A 12-inch 
carbon steel pipe connects the drain network with a leak detection well. The sixty-foot 
deep well consists of a 24-inch, schedule 20 carbon steel pipe, surmounted by a concrete 
pump pit. A waste transfer line connects the leak detection pit with a pump pit atop the 
241-AX tank. The leak detection well is vented to the main vent header through a water
filled seal pot. The leak detection pump pit floor drain into their respective storage tanks 
through a 4-inch line that extends 5 feet from the tank bottom. 

The 241-AX tanks were vented to an underground vessel ventilation header that 
connected to 241-A tank farm and later to the 241-AY tank farm. The purpose of this 
ventilation header was to remove off gas and water vapor from these tanks, which were 
often operated with the wastes at boiling conditions. Section 4.5.2 includes further 
discussion on the vessel ventilation header and analyses of samples of condensate 
collected from this system. 

The 241-A and 241-AX tanks were isolated from this ventilation header in the early 
l 980's. The design of this ventilation header included a baffled, 20-inch diameter pipe 
inside each 241-AX tank, as shown in Figure 4-12. The 20-inch diameter pipe exit the 
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tank is connected to a 24-inch diameter, stainless steel pipe header that is buried a 
minimum of 4-ft below grade. The 24-inch header ran between the tanks to the 241-AX
l 52 diverter station and then to the 241-A Tank Farm to tie-in to that farm ' s ventilation 
header. The 241 -AX ventilation header slopes upward toward the 241-A Farm tie-in. 
Dresser couplings provide a compression seal on the outer surface of vapor header piping 
segments that are ~25-ft in length. A Dresser coupling is also used to seal the 20-inch 
diameter pipe from each tank to the 24-inch main vapor header. The couplings provide 
for expansion and contraction of the vapor header pipe segments. 

Figure 4-12 241-AX Tank and Leak Detection Pit 
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4.5.2 241-A and 241-AX Tank Farm Process Condensate 

The single-shell tanks in the 241-A and 241-AX tank farms were operated as boiling 
waste tanks. The heat generated from the decay of radionuclides was sufficient to result 
in the evaporation of water from the wastes stored in these tanks. The water vapor and 
other off-gases from the 241-A single-shell tanks was drawn from each tank through an 
underground 20-inch diameter pipe that connects to an underground 24-inch diameter 
pipe (i.e. vapor header). When the 241-AX tank farm was constructed in 1963 -64, a 
similar vapor header was installed for these four single-shell tanks. An underground 20-
inch diameter pipe connects from each single-shell tank to an underground 24-inch 
diameter pipe. The underground 24-inch diameter pipe runs to the 241-AX-152 diverter 
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station. From the 24 l-AX-152 diverter station, the underground 24-inch diameter pipe 
from the 241-AX vapor header connects to the 241-A tank farm vapor header. 

The 241-A tank farm vapor header connects to underground condensers and de
entrainment vessels and then enters the 24 l-A-431 fan house and de-entrainment 
building. The 241-A and 241-AX Tank Farm Process Condensate (TFPC) was removed 
from the 241-A and 241-AX tank farm off-gases and collected in tank 24 I-A-417. The 
off-gas was filtered and discharged through an exhaust stack. Initially, the condensate 
collected in tank 241-A-417 was either returned to one of the 241-A or 241-AX single
shell tanks or discharged to a crib. In January 1970, a prototype ion exchange system 
was installed to remove 137Cs from the TFPC prior to discharge to cribs (PR-REPORT
JAN70, rev. I page AV-2). Table 4-1 summarizes the analyses of the untreated TFPC 
waste located in reference docwnentation. The composition of the PUREX HL W 
supemate in tanks 241-A-10 l, 241-A-l 04, and 241-A-106 in September 1964 are 
provided in Table 4-2 (RL-SEP-183-RD). In comparison with the TFPC, the 137Cs 
concentration in the PUREX HL W supemate was approximately 100,000 times higher. 

While not reported in these analyses, 6°Co was present in relatively small concentrations 
in the TFPC waste. The 216-A-8 crib received the TFPC waste from November 1955 
through May 1956 and from April 1966 through April 1971. The 216-A-8 crib also 
received process condensate from the 241-AY tank farm after April 1971. The 216-A-24 
crib received TFPC waste from May 1956 through April 1966. 

In June 1963, the 216-A-24 crib was reported to have received 0.0124 Ci of 6°Co in 
1.31E+06 liters of waste or - 9.5£-06 µCi/ml (HW-80877 page 12). In December 1963, 
the 216-A-24 crib was reported to have received 0.0248 Ci of 6°Co in 1.36E+06 liters of 
waste or - 1. 8E-05 µCi/ml (HW-80877 page 12). The TFPC was not reported as 
containing any 6°Co for the other months in 1963. In 1969, 0.058 Ci of 6°Co were 
reported to have been discharged in 6.37E+o6 gallons of TFPC to the 216-A-8 crib, or 
-2.4E-06 µCi/ml. Also, the concentration of 6°Co was reported as 2.9E-05 µCi/cc in an 
April 1957 analysis of the condensate discharged to the 216-A-8 crib (HW-51399 
page 5). This information confirms that 6°Co was present in the TFPC as relatively small 
concentrations. 
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Table 4-1241-A Tank Farm Process Condensate Analyses 

241-A Tank Farm Process Condensate 

Constituent 1959 1960 1969 
Analy!ts' Analy!is" Analyses' 

#I #2 #3 
ml!/L moll ml!/L 

Tri-butyl or butyl phosphate 30 to 190 120 not reported 
Shell spray base (or hydrocarbon) <]0 not reoorted not reported 
Ammonium ion not renorted not reoorted 630 430 156 
Sodium < l.5 not reported not reported 
Nitrate not renorted not renorted not reported 
Nitrite not reported not reoorted not reported 
Iron 0.1 not reoorted not reoorted 
Nickel, chromium, copper, aluminum, <0.01 not reported not reported 
zirconium, manganese, cobalt, calcium, 
and mal!Jlesium (each) 

1-1Ci/ml µCi/ml µCi/ml 
Cs-137 2.3E--02 3.2E--02 5E-3 7.4E-3 8.8E-3 
Nb-95 2.5E-2 not reported 
Zr-95 1.2E-2 not reoorted 
Ru-106 7.2E-3 not reported 
Ru-103 5.6E-3 not reported 
Sr-89 3.7E-3 not rcoorted 
Sr-90 4.4E-4 
Sr-89/90 not reoorted 8.4E-04 
Ce-144 SE-3 not reported 
Y-91 3E-3 not renorted 
1-13] not reoorted not renorted 
Gross beta 9.lE-2 not reoorted 
Gross alpha < l.2E-6 not reported 

4 HW-63949, pg. 17 
5 HW-66276, pg. 14-17 
6 Mercer 1969; Values reported are for three separate experiments. Waste sluicing was being conducted during run #3. 
7 HW-79174, pg. 16-17 
8 IDMS Accession# D194035016 
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1961 May 8, 1978" 
Analyses' 

ml!/L m"/1 
30to200 not reported 
10 to 70 not reported 

35 to 200 not reported 
I to2 not reported 
l to 5 not reported 

5 to 10 not reported 
not reported not reported 
not reported not reported 

µCi/ml uCi/ml 
!E-2 2.IE-4 
lE-2 not reported 
IE-2 not reported 
IE-3 2.2E-4 

not rcoorted not reported 
IE-3 not reported 
IE-4 not reported 

not reported 3.3E-4 
lE-3 l.45E-S 
IE-3 not rcoortcd 
IE-5 not reoortcd 

not rcnortcd not reported 
not rcnorted not reoorted 
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Table 4-2 PUREX HLW Supernate Analyses (9/2/1964) 

Constituent 241-A-101 241-A-104 241-A-106 
mvL m2'L mvL 

Sodium l.5E+05 1.5E+05 l .6E+05 
Nitrate l.4E+04 4.IE+04 3.6E+04 
Nitrite l.55E+05 l.57E+05 l.54E+05 
Sulfate l.4E+04 l .8E+04 J.3E+04 
Phosphate 5.4E+03 2.2E+03 9.0E+02 

uCi/ml uCi/ml uCi/ml 
Cs-137 4.95E+03 3.34E+03 5.85E+03 
Nb-95 not reoorted not reoorted not rcoorted 
Zr-95 81 37 l .58E+02 
Ru-106 3.97E+02 58.5 1.89£+02 
Ru-103 not reoorted not reoorted not reoorted 
Sr-89 not reoorted not reoorted not rennrted 
Sr-90 not reoorted not reoorted not reoorted 
Sr-89/90 not reoorted not reoorted not reoorted 
Ce-144 l.49E+02 94.5 1.71E+02 

4.6 Tank AX-102 Waste Loss Event 

4.6.1 Tank AX-102 Operating Summary 

SST 241-AX-102 was construction complete in January 1965 (HAN-90650 page 16). 
Although SST AX-102 was originally constructed to receive PUREX HLW, the 
operational history of SST AX-102 is quite varied, as shown in Figure 4-13. Waste types 
stored in SST AX-102 included PUREX HLW, flushes from SST A-105 in preparation 
for sluicing, B Plant waste, sludge sluicing, and complexed waste. The complexant 
supemate was removed from SST AX- I 02 in 1980, followed by saltwell pumping in 
1983 and interim stabilization in 1988. 

Tank AX-102 was classified as an assumed leaker in September 1988 based an estimated 
3,400 gallon liquid level decline reported to have occurred from June 18, 1984 through 
May 27, 1988. However, no radioactivity corresponding to tank waste leakage was 
detected in the leak detection pit or the drywells associated with this tank. These 
operational periods for SST AX-I 02 are discussed below. 
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Figure 4-13 Tank AX-I 02 Operational Timeline (1965 - 1988) 
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4.6.2 Tank AX-102 Operating History 

Tank Declared II an A11umed 
Leaker Sept. 1988 

Baaed on Liquid Level Decline 
June 1984 - May 1988 

PUREX HL W Receipt (1965 - 1967): Water wa added to the tank in the fourth quarter 
of FY 1965 (RL-SEP-821 page 8) and the first quarter of FY 1966 (RL-SEP-923 page 8). 
The water added to SST AX-102 was likely done as part of the preheating procedure. 
The standard practice employed for the 241-AX tanks was to add water and preheat the 
water prior to adding boiling waste from the PUREX plant. 

In the fourth quarter of 1966 SST AX-102 received HLW from the PUREX plant (ISO-
53 8 page 8). Additional PUREX plant HL W was received in the first quarter of FY 1967 
as well as some concentrated PUREX HLW from SST AX-101 which was equipped 
with a steam coil (ISO-674 page 8 and H-2-34266). Approximately 883,000 gallons of 
PUREX HLW was contained in SST AX-102 at the end of the first quarter of FY 1967 
but the tank temperature had not reached conditions for waste boiling. From January 
1967 through September 1967, SST AX-102 periodically received HLW from the 
PUREX plant and transfers of supemate to SST AX-101 were conducted. 
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SST A-105 Flushes Receipt (1968) : In the second quarter of FY 1968, the PUREX HL W 
supemate was transferred from SST AX-102 to SST TY-103 (ARH-534 page 8) in order 
to use SST AX-102 for receiving supemate flushes from SST A-105, in preparation for 
sluicing SST A-105 (ARH-534 page 9). SST AX-102 continued to receive SST A-105 
supemate via SST A-103 in the third quarter of FY 1968 (ARH-721 page 9). Periodic 
transfers of supemate were made from SST AX-102 to C-105 from the third quarter 1968 
(ARH-871 page 9) through the first quarter of FY 1969 (ARH-1061 page 10) to stage the 
PUREX supernate (PSN) for cesium ion exchange processing in the 221-B Plant. 

B Plant Waste Evaporation (1969 - 1972): SST AX-102 was then flushed and preheated 
for service in the second quarter of FY 1969 to receive waste (ARH-1200 A page 10). 
The flush solutions were transferred to SST C-105 for staging to the cesium ion exchange 
process in the 221 -B Plant. SST AX-102 was reported to have reached boiling conditions 
in April 1969 (RHO-R-39), but documented temperature data was found for only the 
period of July 1969 through September 1971, which shows the waste temperature varied 
from 220 to 250°F (RHO-CD-1172 pages B-58 and B-59). SST AX-102 received B 
Plant waste and small transfers of PUREX HL Win the third and fourth quarters of FY 
1969 (ARH-1200 B page 10 and ARH-1200 C page 10). SST AX-102 continued to 
receive B Plant waste from the first quarter of FY 1970 through the second quarter of FY 
1971 (ARH-1200 D page 10, ARH-1666 A page 10, ARH-1666 B page 10, ARH-1666 C 
page JO, ARH-1666 D page 10, and ARH-2074 A page 10 ), as well as a transfer of 
waste from the 244-AR Vault in the third quarter of 1971 (ARH-2074 B page 10). The 
wastes received into SST AX-102 were evaporated with the condensate being routed to 
tank A-417 and discharged to the 216-A-24 crib. 

Preparations for Sluicing 0973 - 1975): No waste transfer activities involving SST AX-
102 occurred again until the second quarter of FY 1973, when the pumpable supemate 
was transferred to SST AX-103 for staging to the cesium ion exchange process in the 
221-B Plant (ARH-2794 A page 9). SST AX-103 contained 50,000-gallons of sludge 
and 63,000-gallon of supemate following this transfer. Tank A-4.17 condensate, water, 
and A-AX ion exchange column flushes were periodically added to SST AX-102 
throughout the remainder of FY 1973, FY 1974, and through May 1975 (IDMS 
Accession #D195005364), as well as some PUREX Sludge Supernate (PSS) solution 
from SST A-104 sluicing operations in the fourth quarter of 1974 (ARH-CD-133 C page 
9). The supernate in SST AX-102 was transferred to SSTs AX-101 and AX-103 in May 
1975 in preparation for sluicing the sludge (ARH-CD-336 B page 9 and IDMS Accession 
#D195005364). However, sluicing of SST AX-102 was postponed when an increase in 
radiation was detected in drywell 11-02-11. 

Off-gas Vapor Header Dresser Coupling Leak ( 1975): Following the transfer of supemate 
from SST AX-102 in May 1975, an increase in the radiation at the 55-foot level was 
detected in drywell 11-02-11 on May 16, 1975. This drywell is located approximately 
10-feet from SST AX-102. Water was added to the tank to cover the solids on May 16, 
1975. 
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Drywell 11-02-11 was first monitored on February 11, 197 5 and indicated a peak in 
radiation at 38 cps at 56 feet below grade. The radiation continued to increase at the 55 
feet below grade until ~200 cps were detected in May 16, 1975 and ~380 cps in June 23, 
1975. The radioactivity detected in drywell 11-02-11 was attributed to ruthenium-106 
(IDMS Accession #Dl 95005364). This was later con.finned in 2001 when the historical 
gross gamma radiation detected in drywells 11-02-11 and 11-02-129 were correlated to 
ruthenium-I 06 decay rate for radioactivity detected at 50-60-ft bgs in drywell 11-02-1 l 
and 32-50-ft bgs in drywell 11-02-12. The historical gross gamma radiation detected 32-
50-ft bgs in drywell 11-02-12 was also correlated to cobalt-60 decay rate as well (RPP-
882 l pages 31-42). 

Auger drilling was conducted adjacent to the Dresser couplings in the off-gas vapor 
header connecting the 241-AX tanks. Highly contaminated soil was detected at a depth 
of IO-feet adjacent to the Dresser coupling joining the 20-inch vapor header from SST 
AX-102 to the main 24-inch header and the Dresser coupling atop SST AX-104. A new 
drywell, 11-02-12, was installed in May 1975 and first monitored in May 28, 1975, 
indicating radiation peaks of 3,027 cps (probe 14; must multiply by 10 for comparison 
with other AX-102 drywells) at 36-feet below grade and 750 cps (probe 14; must 
multiply by 10 for comparison with other AX-102 drywells) at 48-feet below grade. One 
of the Dresser couplings for SST AX-102 is located between the 11-o' clock and 12-
o' clock positions, nearby drywells 11-02-11 and 11-02-12 (installed in May 1975). 

Further monitoring of the radioactivity detected adjacent to SST AX-102 was conducted 
in June 1975 using experimental leak detection systems developed by Battelle Northwest 
and Boeing (IDMS Accession #D197137077 and ARH-LD-120 page 33). Based on the 
depth and radionuclides detected in drywells 11-02-11 and 11-02-12, ARHCO personnel 
detennined the Dresser coupling for SST AX-102 was the source of the activity (IDMS 
Accession #D 195005364 and IDMS Accession #D 194050777). No estimate was located 
for the estimated volume and composition of the condensate leaked from the 241-AX 
vapor header. 

ARHCO personnel conducted a field test to repair the 241-AX vapor header by injecting 
a sealant around the Dresser couplings. Approximately 660 gallons of water-based 
asphalt emulsion sealant were injected at a depth of 9 to 14-feet in four wells that were 
drilled around a suspected leaking Dresser coupling for tank AX-102. Injection of the 
sealant resulted in contamination corning to the surface. Six inches of contaminated soil 
were removed and replaced with gravel to stabilize the contaminated areas (ARH-CD-
587). However, the effectiveness of the sealant was inconclusive and migration of 
contamination from the vapor header continued. ARHCO personnel reported the results 
of the 241-AX vapor header sealant test to the U.S. Energy Research and Development 
Administration and recommended that normal operations continue in the 241-AX farm, 

9 
For drywells, typically a scintillation probe (sometimes referred to as probe 4) and a GM probe were used for measuring 

radioactivity. A third probe used in drywclls was a shielded scintillation probe (SSP), sometimes referred lo as probe 14 (SD-WM-Tl• 
356). The relationship between the probe 14 and the unshielded probe 4 is approximately a factor of 10. Most of the earlier drywell 
data in 241-AX Fann were acquired with probe 4. One exception was borehole 11-02-12 where probe 14 data were acquired in 
addition 10 probe 4 data. The probe 14 dala should be multiplied by 10 for comparison with the probe 4 data. 
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using continued dry well monitoring to " .. . provide assurance that any further vapor 
header leakage will be detected (IDMS Accession #D 195006631 ). 

Sluicing (]975 -1977): Sluicing of the SST AX-102 sludge was initiated in late 
December I 975 to make this tank available for receipt of 242-A Evaporator bottoms 
(ARH-LD-212 B page 21). Sluicing of tank AX-102 to 244-AR Vault continued in 
January 1976, but was interrupted in February 1976 when a new slurry pump was needed 
to increase sludge removal (ARH-LD-214 B page 22). Sluicing operations were then 
switched to SST AX-103 while the new slurry pump was being readied for installation in 
SST AX-102. Sluicing of SST AX-102 was resumed in December 1976 (ARH-LD-224 
B page 1 I) and was halted in March 1977 (ARH-LD-227 B page 24) when the sludge 
removal was no longer effective. Following completion of sluicing, SST AX-102 was 
estimated to contain approximately 5, I 00-gallons of sludge (IDMS Accession #293-
003399). 

Complexed Waste (1977 - I 980): Following completion of sluicing, SST AX-I 02 
received dilute complexed waste from 221-B Plant from 1978 through 1979. In April 
1980, the dilute complexed waste was transferred to SST A-102 and processed in two 
passes through the 242-A Evaporator, with the concentrate from both passes being 
received back into SST AX-102 (RHO-CD-80-1045 6). Table 4-3 summarizes the 
analyses of the complexant concentrate waste stored in SST AX-102 based on a sample 
obtained on April 30, 1980 (RHO-CD-80-1045 6 pages 4 and F-1). The complexant 
concentrate waste was transferred from SST AX-102 to DST AY-101 in May 1980, 
leaving an estimated 46,000 gallons of supemate, saltcake, and sludge in AX-102 (RHO
CD-14 May 1980). The waste volwne in SST AX-102 was later revised to 52,000-
gallons based on in-tank photographs. 

Table 4-3 Tank AX-102 Complexant Concentrate Composition (4/30/1980) 

Analyte Value Units 
SpG 1.26 gm/ml 
wt% water 70 wt% 
Al 0.186 M 
OH 0.372 M 
N03 1.76 M 
N02 0.811 M 
P04 0.0437 . M 
CO3 0.937 M 
Sr-89/90 5.64E-02 Ci/L 
Cs-137 0.55 Ci/L 
Pu 7.89E-04 J?.m/L 

Saltwell Pumping and Interim Stabilization (l 983 and 1988): SST AX-102 was saltwell 
pumped to DST AN-101 in the second quarter of FY 1983. SST AX-102 was estimated 
to contain 23,000-gallons of supernate and 29,000-gallons of sludge as of November 
1983 (IDMS Accession #D 19403193 7). 
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There was some concern that SST AX-102 was slowly leaking from January 1981 
through December 1982. A decrease of 0.75-inches in waste level was observed during 
this period. However, the tank was connected to the 702-A ventilation system and the 
decrease was shown to be attributable to evaporation. After removal of the tank from the 
702-A ventilation system in November 1982, the waste level was stable at 18.75 to 19-
inches from January 1983 through February 1984. The temperature of the sludge in SST 
AX-102 was reported to be 165 +/- 5°F (February 1984) and some waste loss through 
evaporation is expected (IDMS Accession #0194030828). 

Another surface level decrease was reported July 26, 1988 for SST AX- I 02 (WHC-UO-
88-029-TF-04 ). The waste level in AX-102 decreased from 18.75-inches on June 18, 
1984 to 17.5-inches on May 27, 1988, a decline of 1.25-inches (~3,400-gallons). An 
evaluation of the integrity of SST AX-102 was conducted and revealed the following 
(IDMS Accession #292-001159): 

• The liquid level drop in tank AX-102 was shown to be statistically significant 
• Evaporation could only account for ~25% of the waste level decline 
• The liquid level in SST AX-102 returned to 18.75-incbes as of July 7, 1988, 

but this was discounted by the 1988 tank integrity review team 
• In-tank photographs from May 14, 1981 , August 18, 1987, and June 6, 1988 all 

showed a liquid surface covered by a thin film of floating solids. However, only a 
small portion of the waste surface was visible, with the remainder obstructed by 
haze and the airlift circulators. The manual tape gauge was on the opposite side 
of the tank and could not be seen. 

• Data for the leak detection pit and ten external drywells associated with tank 
AX- I 02 were reviewed and the 1988 tank integrity review team deemed the 
readings were not indicative of a tank leak however no values were reported in the 
reference (IDMS Accession #293-002393). 

Westinghouse Hanford Company conducted a peer review of this tank integrity 
assessment and concluded the tank should be reclassified as an assumed leaker. The U.S. 
DOE was notified of the change in status for SST AX-102 on September 6, 1988 (IDMS 
Accession #292-001156). 

Stabilization of SST AX-102 was conducted in August 1988 with 13,200-gallons of 
liquid removed using a submersible pump (IDMS Accession #292-001152 and HNF-SD
RE-TI-178, rev. 9 pages 28-29). In-tank photographs taken on September I, 1988 were 
reviewed and showed a liquid pool covering approximately 20% of the surface. The 
estimated drainable liquid remaining in the tank was estimated to be 2,750 gallons, with 
35,750 gallons of saltcake and sludge present (HNF-SD-RE-TI-178, rev. 9 pages 28-29). 

Further settling of the waste surface following interim stabilization was reported to have 
occurred in October 1988, prompting re-estimating of the waste level as 13 .25-inches or 
~36,400-gallons (TFSA&S-89-48). An additional decline in the waste level for SST 
AX-102 to 12-inches (~33,000-gallons) was reported to have occurred in May 1989 and 
after investigation was determined to be due to further settling of the waste. The leak 
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detection pit and the drywells associated with SST AX-102 did not show evidence of a 
tank waste loss (WHC-UO-89-023-TF-05). 

Leak Detection Pit Water Loss: The leak detection pit for SST AX-102 was reported in 
May 1975 to be contaminated and possibly leaking (IDMS Accession #D195005364). 
Efforts to isolate the pit and fill the seal pot line connecting the leak detection pit to the 
241-AX vapor header did not stop this leak. Initially, the leak rate from the pit was 0.3 
gallons per day in May 16, 1975, but increased to 1.2 gallons per day by June 24, 1975. 
The leak rate seems to be related to the depth of the liquid in the leak detection pit. No 
radioactivity was detected in samples of water taken from the AX-102 leak detection pit 
in 1975. However, contamination was detected later (March 1976) in this leak detection 
pit (ARH-LD-215 B page 14). The contamination was not sufficient to be attributable to 
waste loss from SST AX-102. The source of contamination was attributed to the pump 
out header for all of the 241-AX leak detection pits which connects to the same header 
used to transfer waste from the 241-AX tanks. Any drainage from this header could 
cause contamination of the leak detection pits (IDMS Accession #D 194044995 pages 
23). 

4.6.3 Tank AX-102 Waste Loss Estimate 

The historically estimated waste loss from tank 241-AX-l 02 is 3,400-gallons and is 
based solely on the 1.25-inch liquid level decline reported in WHC-UO-88-029-TF-04. 
No increase in radiation was detected in the AX-102 leak detection pit or drywells 
associated with this tank. However, this estimate for the volume of waste loss from tank 
241-AX-102 is inconsistent with the relatively low level ofradiation detected in the leak 
detection pit and drywells associated with this tank. If 3,400-gallons of the complexant 
concentrate waste had actually leaked from SST AX-102 to the soil from June 18, 1984 
through May 27, 1988, the inventory of 137Cs and 90Sr leak would equate to 4,500 and 
2,190 curies, respectively based on the sample analysis discussed in the subsequent 
paragraph. The gamma radiation detected in the associated drywells and leak detection 
pit is expected to be far higher than actually observed if this quantity of these two 
radionuclides were leaked to the soil. Therefore, it is unlikely that SST AX-102 actually 
leaked 3,400-gallons of complexant concentrate waste to the soil. 

A sample of the liquid in SST AX-102 was obtained in August 1988 and is reported in 
Appendix B ofHNF-SD-WM-ER-472, rev. 2, Tank Characterization Report for Single
Shell Tank 241-AX-102. Select analytes are reported in the August 1988 tank AX-102 
liquid sample are summarized in Table 4-4. This waste composition should be 
representative of the waste leaked from the tank. 
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Table 4-4 Tank AX-102 Liquid Composition (8/1988) 

Analyte Value Units 
Al 0.006 Molaritv 
Cr 0.004 Molarity 
Na 7.32 Molarity 
K 0.002 Molaritv 
pH 11.3 
NO3 3.7 Molarity 
N02 1.4 Molarity 
P04 < 0.056 Molarity 
CO3 0.98 Molarity 
NH4 O.Q28 Molarity 
TOC 36.8 pjL 
Sr-90 l.7E+05 uCi/L 
Cs-137 3.5E+05 µCi/L 
Pu 97 µCi/L 
Am 1,000 uCi/L 

The Field Investigation Report/or Waste Management Areas C and A-AX(RPP-35484) 
did not conduct specific characterization activities aroq,nd tank AX-102. RPP-35484 
states the primary indication of tank waste loss began in May 1975, when an increase in 
gross gamma levels from 38 to 152 c/s occurred at approximately 55-ft bgs in drywell 11-
02-11. By September 1975, the gamma level increased to 1,021 c/s and stayed at that 
level through December 1976. Additional drywells 11-02-12 and 11-02-22 were 
constructed shortly after May 1975, but only drywell 11-02-12 showed anomalous 
radiation levels. Significant contamination was encountered in the first measurement 
essentially throughout the drywell, as shown in Figure 4-14 (GJO-97-14-T AR, 
GJO-HAN-12). Current spectral gamma analyses for drywells 11-02-12 show Cs137 as the 
dominant gamma emitter at approximately 12-ft bgs and only cobalt-60 at approximately 
0.1 pCi/g from 30 to 45-ft bgs. Other short-lived gamma emitters present in 1975 would 
have decayed below detection limits by the mid 1990s, when these measurements were 
taken. Other drywells nearby SST AX-102 do not show any significant contamination, as 
shown in Figure 4-15, Figure 4-16, and Figure 4-17 (GJO-97-14-TAR, GJO-HAN-12). 
Migration of Cs-137 contamination down the inside or outside of the drywell casing is 
suspected to have affected the distribution of some of the contamination detected in the 
drywells. Much of the bias of the drywell log data that is due to drywell migration effects 
was removed from the surveys and is designated as "removed" in these figures. 

RPP-35484 further states "The most likely source of waste release from tank AX-102 
was identified as a dresser coupling failure between a 20-in. buried vapor line and the 
tank vessel vent system header. In late 1975, asphalt sealant was injected into the soil in 
an attempt to repair the dresser couple. The drywell gamma data suggest that relatively 
little waste entered the soil column after this action was taken." The conclusion ofRPP-
35484 is consistent with the historical information discussed in the previous sections. 
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Figure 4-1 4 Historical Gross Gamma Log Data from Drywell 11-02-1 2 
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Figure 4-15 Gamma Logging Results for Drywells 11-02-01 thru 11-02-05 
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Figure 4- 16 Gamma Logging Results for Drywells 11 -02-01 thru 11-02-05 
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Figure 4-17 Repeated Gamma Logging for Drywell 11-02-12 (2 Sheets) 
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The assessment team has determined the estimated waste loss of 3,400-gallons from tank 
241-AX-l 02 is inconsistent with the relatively low level of radiation detected in the leak 
detection pit and drywells associated with this tank. The likely source of radioactivity 
detected historically in drywells 11-02-11 and 11-02-12 is the leaking Dresser coupling 
associated with the tank off gas piping rather than breach of the tank liner. 

It is recommended that HNF-EP-0182 be revised to indicate there is no basis for 
assuming a leak loss volume or inventory for a tank AX- I 02. Therefore, no leak 
inventory was assigned. 
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4.7 Tank AX-104 Waste Loss Event 

4.7.1 Tank AX-104 Operating Summary 

An operational timeline for single-shell tank (SST) AX-104 is provided in Figure 4-18 to 
aid in the following discussion. SST AX-104 originally received PUREX HL W from 
1965 through 1969. Additionally, SST AX-104 received 37,000-gallons ofB Plant waste 
in the third quarter of 1969. The tank was operated as a boiling waste tank to evaporate 
excess water and concentrate the PUREX HL W. The tank experienced a temperature 
excursion lasting from February 1970 through June 1970, reaching a maximum 
temperature of233°C (--451°F) in the sludge. The waste temperature was reduced by 
removal of supernate and addition of 65°C water. 

The supernate was removed from SST AX-104 in 1972 for cesium ion exchange 
processing in the 221-B Plant. Tank AX-104 was then refilled from October 1972 
through March 1973 with PUREX sludge supernate (PSS) from SST A-102 to allow 
entrained solids to settle before transferring the supernate to the 221-B Plant for cesium 
ion exchange processing. Tank AX-104 also received PSS from sluicing tank A-104 in 
September I 974 and PSS from sluicing tank A-103 in the second quarter of FY 1976. 

The PSS was transferred from SST AX-104 in February 1977 for cesium ion exchange 
processing in the 221-B Plant and to prepare the tank for sluicing. The sludge in SST 
AX-I 04 was sluiced from March 31, 1977 through April 20, 1978. During sluicing, no 
increased radiation was reported to have been detected in the leak detection pit for SST 
AX-104. 

The tank was classified as questionable integrity and removed from active service in 
August 1978 as a result of the radioactivity detected in drywell 11-04-08 (IDMS 
Accession #293-006415). However, the source of the radioactivity detected in drywell 
11-04-08 could not be determined. The strongest gamma radiation signal was detected 
due east, toward tank AX-104, which led personnel in 1988 to suspect the integrity of the 
tank. The radioactivity detected in drywell 11-04-08 (60-72-ft bgs) was correlated to 
ruthenium-106 decay rate (RPP-8821 pages 18-21). No corresponding liquid level 
decline or elevated radiation readings were detected in the leak detection pit (see section 
4.5.1) at the time increased radioactivity was detected in drywell 11-04-08. These 
operational periods for SST AX-104 are discussed further below. 
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Figure 4-18 Tank AX-104 Operational Timeline ( 1965 - 1981) 
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4.7.2 Tank AX-104 Operating History 

PUREX HLW Receipt (1965 - 1969): Single-shelJ tank (SST) 241-AX-t 04 construction 
was completed in January 1965 (HAN-90650 page 16). Water was added to the tank in 
the fourth quarter of FY 1965 (RL-SEP-821 page 8) and the third quarter of FY 1966 
(ISO-404 page 8). The water added to SST AX- I 04 was likely done as part of the 
preheating procedure. The standard practice employed for the 241-AX tanks was to add 
water and preheat the water prior to adding boiling waste from the PUREX plant. 
In the fourth quarter of 1966, SST AX~ I 04 began to receive HL W from the PUREX plant 
(ISO-538 page 8). Tank AX-104 continued to receive PUREX HLW through the third 
quarter of FY 1968 (ARH-721 page 9). Tank AX- I 04 was reported to have reached 
boiling conditions in October 1966 (RHO-CD-1172 page B-54 and I 0-674 page 2). 
Tank AX- I 04 continued to evaporate excess water due to the radiolytic decay heat 
resulting in the removal of 2,042 000-gallons of condensate from October 1966 through 
the fourth quarter of FY 1968 (ARH-871 page 3). 
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SST AX-104 also received 37,000-gallons of B Plant waste and 37,000-gallons of 
PUREX waste in the second quarter of FY 1969 (ARH-1200 A page 10) and an 
additional 3,000-gallons of PUREX waste in the third quarter of FY 1969 (ARH-1200 B 
page 10). 

Waste Temperature Excursion: The waste temperature in SST AX-104 began to increase 
from ~260°F in September 1969 to ~340°F in May 1970 (RHO-CD-1172 page B-57), 
which is above the maximum operating limit of 300°F. The waste temperature had been 
between 260 to 280°F for the 3-years. Air flow to the airlift circulators was adjusted and 
the temperature of the sludge was reduced in all but one location below the operating 
limit of l 50°C (300°F)~ the eastern periphery of the tank reached l 58°C ( ~ 316°F) in 
February 1970 (PR-REPORT FEB70 page AV-3). Since the tank was maintained at 
maximum operating volume, no attempt was made to dilute the contents. 

In an effort to reduce the waste sludge temperature, approximately 198,000-gallons of 
supernate were transferred from SST AX-104 to A-101 on March 18, 1970 and 198,000-
gallons of water at 65°C were added to SST AX-104 (PR-REPORT MAR70 page AIV-5 , 
PR-REPORT MAY70 page AIV-6 and ARH-1666 A page 10). "This action became 
necessary when the increasing localized temperatures in the outer periphery of the tank 
did not respond to a remedial treatment of varying the air flow to the nearby airlift 
circulators and a slight dilution of the tank contents to the maximwn operating 
temperature. The maximum temperature in the tank had reached 213 °C ( ~4 l 5°F) when 
the transfer was initiated. This temperature was increasing at a rate of 2° to 3°C per day. 
Two other peripheral temperatures also exceeded the operational limit of 150°C. The 
localized hot spots near the tank sidewall have not caused the sidewall differential 
temperatures to exceed the operational limit of l 7°C per foot of concrete" (PR-REPORT 
MAR70 page AIV-5). Since the sidewall differential temperatures had not exceeded the 
operational limit of l 7°C per foot of concrete, cracking of the concrete was unlikely to 
have occurred. 

The maximum temperature in the AX-104 sludge continued to rise after the dilution and 
reached a maximum of 225°C (~437°F), but then began to decrease in April 1970 (PR
REPORT APR70 page AIV-5). The sludge temperature then began to increase again and 
reached 233°C ( ~451 °F) in the western sector of the tank periphery in May 1970 (PR
REPORT MA Y70 page AIV-6). This prompted transfer of an additional 198,000-gallon 
of supernate ( ~20% of total) from SST AX-104 to A-10 l and 195,000-gallons of water at 
65°C were added to SST AX-104 to reduce the sludge temperature (PR-REPORT 
MAY70 page AIV-6 and ARH-1666 B page 10). The calculated sodium molarity in SST 
AX-104 was only 3M following this transfer. "The maximwn temperature across the 
concrete wall of the tank exceeded the recommended operational limit of25 by 6°C. This 
differential temperature is measured in the vicinity of the lowest periphery sludge 
temperature (156°C)" (PR-REPORT MAY70 page AIV-6). Excessive differential 
temperatures across the concrete wall of the tank can lead to cracking of the concrete. 

This last dilution of tank AX-104 resulted in the downward trend in tank temperature. 
The tank contents were maintained at approximately 363-inches (1 million gallons) to 
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avoid overly concentrating the supemate and causing further precipitation PR-REPORT 
JUN70 page AIV-5). No additional waste or water additions to SST AX- I 04 were 
reported again until September 1972. 

PUREX Sludge Supemate Receipt (1972 - 1976): In September 1972, 678,000-gallons of 
supemate were transferred from SST AX-104 to AX-103 and then to C-105 for cesium 
ion exchange processing in the 221-B Plant (PPD-493-9-DEL page AIV-13 and ARH-
2456 C page 9). This transfer was conducted to ready SST AX-104 to receive the 
PUREX sludge supemate (PSS) from sluicing SST A-102 (PPD-493-9-DEL page AIV-
17). From October 1972 through March 1973, approximately 843,000-gallons of PSS 
were transferred from 244-AR Vault to SST A-104 and then to SST AX-104 to allow 
entrained solids to settle (ARH-2456 D page 9 and ARH-2794 A page 9). From October 
1972 through June 1973, approximately 878,000-gallons of PSS were transferred from 
SST AX-104 to AX-103 and then to SST C-105 for eventual cesium ion exchange 
processing in the 221-B Plant (ARH-2456 D page 9, ARH-2794 A page 9, and ARH-
2794 B page 9). 

Tanlc AX-104 again received PSS in September 1974. Tank AX-104 received 
146,000-gallons of water and 446,000-gallons of PSS via 244-AR Vault from sluicing of 
SST A-104, filling the tank to ~763,000-gallons (ARH-CD-133 C page 9). The supernate 
slowly evaporated from September 1974 through March 1975, reducing to approximately 
504,000-gallon, including an estimated 44,000-gallon of sludge (ARH-CD-702 A page 
9). 

SST AX-104 received 29,000-gallons and 9,000-gallons of PSS from sluicing SST AX-
103 and 244-AR vault, respectively in the second quarter of FY 1976 (ARH-CD-702 A 
page 9). Approximately 234,000-gallons of PSS were transferred to SST C-105 for 
staging to the cesium ion exchange process in the 221-B Plant in the second quarter of 
FY 1976. Tank AX-104 again received PSS from sluicing SST AX-103 in September 
1976 (ARH-LD-221 B page 12), October 1976 (ARH-LD-222 B page 13), and 
November 1976 (ARH-LD-223 B page 11). Then, the heel in SST AX-103 was sluiced 
to SST AX-104 in December 1976 (ARH-LD-224 B page 11). 

Sluicing (l 977 - 1978): On February 25, 1977 through March 3, 1977, the supernate in 
tank AX-104 was transferred to SST AX-101 (~771,400-gallons) in preparation for 
sluicing (OR-77-36). Sluicing of the SST AX-104 sludge was initiated on March 31, 
1977 to make this tank available for receipt of 242-A Evaporator bottoms (ARH-LD-227 
B page 27). The AX-104 sludge was easily sluiced to 244-AR Vault, but the sludge 
proved difficult to process due to its highly insoluble nature. More than three-fourths of 
the sludge was stated as being insoluble in nitric acid (ARH-LD-229 B page 31). 
Sluicing the AX-I 04 sludge was conducted every month except for October from March 
31 , 1977 through November 5, 1977 and from March 2, 1978 through April 20, 1978 
(IDMS Accession #Dl94052912). 

Following completion of sluicing, the residual sludge in tank AX-104 was photographed 
and a map of the tank bottom made in July 1978 showing sludge location was prepared 
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(IDMS Accession #0193015327). The sludge in tank AX-104 is unevenly distributed 
and the estimated volume is 7,000-gallons (HNF-EP-0182, rev. 237). 

"As part of Rockwell Hanford Operation's efforts to remove all single-shell tanks from 
active service, Tank I 04-AX was recently placed into the inactive category" in August 
1978. Tank AX-I 04 remained connected to the 702-A vessel ventilation to cool the tank 
contents. Also as of August 1978, "Four drain lines from AX-Fann pits and cleanout 
boxes are presently routed to the tank" ODMS Accession #D194032070). 

Interim Stabilization (1981 ): Tank AX- I 04 was declared interim stabilized effective 
August 10, 1981 based on review of in-tank photographs obtained on May 14, 1981 
(HNF-SD-RE-TI-178, rev. 9 page 32). No supemate was estimated to be present in the _ 
tank. The four, valve and service pit drain lines connecting to the tank were removed 
during August 1981 to prevent water intrusion (HNF-SD-RE-Tl-178, rev. 9 page 32). 
The in-tank photographs were observed to " . . . show a series of corrugation ridges in the 
tank bottom liner and no discemable liquid pools. There is no definable pattern to this 
buckling configuration. In addition, areas of mounded dry sludge are seen at random 
locations about the tank" (HNF-SD-RE-TI-178, rev. 9 page 32). However, a tank 
composite photograph taken in August 11, 1987 (Figure 4-19) does not show the reported 
ridges or tank bottom buckling pattern. The entire tank bottom is visible in the August 
11, 1987 photograph, which shows weld plates for the airlift circulators and a small 
amount of sludge and a sludge swirl pattern. 
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Off-gas Vapor Header Dresser Coupling Leak (1975): Dresser couplings provide a 
compression seal on the outer surface of vapor header piping segments that are ~25-ft in 
length. The couplings provide for expansion and contraction of the vapor header pipe 
segments. Highly contaminated soil was detected at a depth of 10-feet adjacent the 
Dresser coupling (see discussion on Tanlc Design Features) joining the 20-inch vapor 
header from SST AX-102 to the main 24-inch header and the Dresser coupling atop SST 
AX-104 (ARH-CD-587). Drywell 11-04-01 , installed in January 1975, had 
contamination at 24-ft bgs when first monitored in January 20, 1975. Drywell 11-04-11, 
installed in January 1975, had contamination at 25-ft through 60-ft bgs (well bottom) 
when first monitored in January 20, 1975. The contamination in both drywells did not 
show signs of migration to lower depths, but did show signs of radioactivity decay. 
Neither tank liquid level nor leak detection pit liquid level or radiation monitor gave any 
indication of waste leakage from the tank based on data review for March 20, 197 4 
through June 29, 1975. The contamination was attributed to a Dresser coupling leak 
(IDMS Accession #D 194052992). 

ARHCO personnel conducted a field test to repair the vapor header by injecting a sealant 
around the Dresser couplings for SST AX-102 (ARH-CO-587). However, the 
effectiveness of the sealant was inconclusive and migration of contamination from the 
vapor header continued. ARHCO personnel reported the results of the 241-AX vapor 
header sealant test to the U.S. Energy Research and Development Administration and 
recommended that normal operations continue in the 241-AX farm, using continued dry 
well monitoring to " ... provide assurance that any further vapor header leakage will be 
detected (IDMS Accession #D 195006631 ). 

The Dresser coupling joining SST AX-104 to the main vapor header showed continued 
signs of leakage, as reported in January and April 1976 (OR-76-08 and OR-76-59). In 
January 1976, drywell 11-04-0 I experienced an increase in radiation detected at a depth 
of 32-ft bgs, with a receding of the peak first detected in January 1975 at a depth of 25-ft 
bgs. High soil moisture content was attributed to the cause for the downward migration 
of contamination. In April 1976, drywell 11-04-0 I experienced increase in radiation 
detected at a depth of 33-ft bgs, fluctuating from 2,000 to 2,700 counts per second (cps). 
This increase was attributed to high soil moisture content and the " . . . continuation of the 
dispersion of radioactive contamination which has leaked to the ground from the exhaust 
header which is located at a depth of ten feet and approximately 10-15 feet from the dry 
well" (OR-76-59). The radiation detected in drywell 11-04-01 and 11-04-11 continued to 
diminish in peak count per second. 

4.7.3 Tank AX-104 Waste Loss Estimate 

No increase in radiation was detected in the AX-104 leak detection pit or drywells 
associated with this tank that was attributed to a tank leak. However, drywell 11-04-08 
was observed in November 1977 to have an increase in radiation above background 
reaching a peak of247 cps at 64-ft bgs. The increase in radiation began in May 1976, but 
did not exceed background levels until August 1976. The radioactivity in this drywell 
had decreased to 204 cps on March 8, 1978, but then began to increase again reaching 
287 cps on April 19, 1978 (IDMS Accession #293-006415). SST AX-104 was receiving 
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PSS solution and sludge from final cleanout of SST AX-103 during the second quarter of 
FY 1976 through December 1976 and was actively being sluiced from March 31 , 1977 
through November 5, 1977 and March 2, 1978 through April 20, 1978. 

A new drywell , 11-04-19, was installed in March 1978 to further investigate the potential 
for tank AX-104 to have leaked waste. Drywell 11-04-19 is situated between drywells 
11-04-08 and 11-04-07 and is closer to tank AX-104. Initially, the radioactivity detected 
in drywell 11-04-19 was less than the detection limit of 50 cps (SD-WM-TI-356 page 11-
04-10). RPP-8821 page 40 shows that the radioactivity detected in drywell 11-04-19 
reached a maximum of - 200 cps 1978 and then slowly decreased. The radioactivity 
detected in drywell 11-04-08 was subsequently correlated to ruthenium-106 decay rate 
(RPP-8821 pages 36-40). 

The cause for the increased radiation detected in drywell 11-04-08 could not be 
determined. The strongest source of the radiation detected in drywell 1 I -04-08 was 
determined to be due east, toward tank AX-104. The radioactivity detected in drywell 
11-04-08 was subsequently correlated to ruthenium-106 decay rate (RPP-8821 pages 18-
21 ). The tank was classified as questionable integrity and removed from active service in 
August 1978 as a result of the radioactivity detected in drywell 11-04-08 (IDMS 
Accession #293-006415) . 

Drywells nearby SST AX-I 04 currently do not show any significant contamination 
associated with a tank leak, as shown in Figure 4-20 (GJO-97-14-TAR, GJO-HAN-12). 
The activity detected in drywells 11-04-08 and 11-04-19 show no signs of contamination 
from a tank waste leak. Migration of Cs-137 contamination down the inside or outside 
of the drywell casing is suspected to have affected the distribution of some of the 
contamination detected in the drywells. Much of the bias of the drywell log data that is 
due to drywell migration effects was removed from the surveys and is designated as 
"removed,, in Figure 4-20. 

In an attempt to quantify the potential waste loss, Rockwell Hanford Operations 
personnel averaged the waste loss for 18 other SSTs that had not shown a catastrophic 
leak (i.e. excluded tanks T-106 and A-105). The average waste loss for these 18 SSTs is 
8,000-gallons. The estimated waste loss from tank 241-AX-104 was assigned 8,000-
gallons in HNF-EP-0182 based solely on the average waste loss from 18 other SSTs for . 
which liquid level decline was reported (Baumhardt 1989). 
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Figure 4-20 Spectral Gamma Log Data from AX-104 Drywells 
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The Field Investigation Report for Waste Management Areas C and A-AX (RPP-35484) 
did not conduct specific characterization activities around tank AX-104. RPP-35484 
states the primary indication of tank waste loss began in April 1975, when an increase in 
gross gamma levels at 40-ft bgs were first noticed at drywell 11-04-11, which was 
installed in January 1975. The following three paragraphs are taken from RPP-35484. 

Elevated gross gamma levels are reported in the first measurements taken at 
drywell 11-04-1 l in January 1975 (1,490 els at 25 ft bgs, 255 c/s at 39 ft bgs, and 
950 els at 64 ft bgs), suggesting the presence of pre-existing contamination. The 
higher level counts diminished rapidly thereafter to near detection limit levels by 
late 1978 (Figure 4-21 ). A similar profile was also observed at nearby 
drywell 11-04-0 I (Figure 4-22). In this drywell, maximum levels were found in 
one depth interval between 15 and 40 ft bgs, and maximum values of nearly 
8,000 c/s suggest that this drywell was closer to the source of leakage. Given the 
relatively rapid decrease in gross gamma levels shown in Figure 4-21 and Figure 
4-22, shorter-lived radionuclides (e.g., ruthenium-106) are likely the primary 
radiation producers. Recent spectral gamma analyses show only measurable Cs137 

concentration near the surface, which may be related to these losses or some other 
near-surface release. As with tank AX-102, analysts concluded that the source of 
this waste release was part of the buried 20-in. vapor line and vessel vent header 
system. [This conclusion is based on information presented in IDMS Accession 
#D 194052992.] 

Two other drywells indicated elevated gross gamma contamination around tank 
AX-104. In drywell 11-04-08, elevated gross gamma measurements (up to 
350 c/s) were taken in 1977 and I 978 between 60 and 65 ft bgs. A reduction by 
half within a year's time suggests that ruthenium-I 06 was the primary contributor. 
Whether this observation indicates a continuation of waste migration from the 
same source affecting drywells 11-04-01 and 11-04-11 is not clear, though the 
timing and radiation levels are consistent with that hypothesis. On the other hand, 
no indications of elevated gross gamma activity were observed at 
drywell 11-04-10, which is located between drywell 11-04-08 and the other 
drywells. A migration path that bypassed drywell 11-04-10 appears problematic. 
Drywell 11-04-10 is also notable for an apparently independent near-surface 
waste loss. Unlike the other drywells around tank AX-I 04, mid 1990s spectral 
gamma data analyses show Cs137 peaks at approximately 5 ft bgs, accompanied by 
cobalt-60 and europium-154 peaks in the same location. 

Tank AX-104 was identified as having questionable integrity in 1977 and 
assumed a leaker of 8,000 gal because of vapor system losses in 1988. No reports 
are available that explain the questionable integrity designation, nor is the 
information used to determine the leak volume estimate of 8,000 gal given in past 
assessments. 
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It should be noted that the questionable integrity designation for tank AX-104 is a result 
of the radioactiv ity detected in drywell 11-04-08 (IDMS Accession #293-006415), as 
previously discussed. 

Figure 4-21 Historical Gross Gamma Log Data from Drywell 11 04 11 
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Figure 4-22 Historical Gross Gamma Log Data from DryweJI 11 04 01 
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4.7.4 AX-104 Conclusions 

The assessment team deems using the average waste loss for 18 other SSTs that had not 
shown a catastrophic leak (i.e. excluded tanks T-106 and A-105) as a method of 
estimating the waste loss from tank 241-AX-104 is not valid for the purposes of 
establishing a waste loss inventory and volume. It is doubtful that PSS waste actually 
leaked from tank 241-AX-104, since the leak detection pit and drywells associated with 
this tank do not show the level of radiation that is normally associated with a tank waste 
loss. The likely source of radioactivity detected historically in drywells 11-04-0 l and 11-
04-11 is the leaking Dresser coupling associated with the tank off gas piping. The source 
of the historical 106Ru radioactivity detected in drywells 11-04-08 and 11-04-19 can not 
be definitively determined, but could be from migration of contamination associated with 
the Dresser coupling leaks in this tank farm or nearby condensate lines which may have 
leaked. Ruthenium is known to readily migrate through Hanford soils. 

It is recommended that HNF-EP-0182 be revised to indicate the waste loss volume is 
indeterminate. 

4.8 Unplanned Waste Releases 

Information is provided on unplanned releases (UPRs) of tank wastes from pipelines, 
diversion boxes, and other structures (i .e. , ancillary equipment) within the Waste 
Management Area (WMA) A and AX at the Hanford Site. The WMA A and AX 
encompasses the 241-A and 241-AX Tank Farms, which includes ten 1,000,000 gallon 
capacity single-shell tanks (SSTs); diversion boxes 241-A-152, 241-AY-152, 3; transfer 
box 241-A-153; diverter station 241-AX-152; valve pits 241-A-A, 241-A-B, 241-AX-A, 
241-AX-B, 241-AX-OlVP, 241 -AX-02VP, 241-AX-03VP, 241-AX-04VP, 241-A-501 , 
241-AY-501, and 241-AX-501 ; miscellaneous underground storage tanks 241-A-350, 
241-A-433, and 241 -A-417; ventilation building 241-A-431, compressor building 241-A-
701, fan house 241-A-702, control room/ change houses 241-A-271 and 2707-EB, 
condenser building 241-A-401, 241-AX-801A and 241-AX-801B instrument building. 
Additionally, there is an underground vapor header, seal pots, condensers, and de
entrainment vessels that were used as part of the primary ventilation system for the 241-A 
and 241-AX tanks. Section 4.8.1 discusses known UPRs and discusses available 
documentation. Section 4.8.2 provides information on potential tank waste losses from 
pipelines. 
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Information on unplanned releases (UPRs) in the WMA A and WMA AX was collected 
from the following sources: 

• DOE/RL-88-30, rev. 16, 2007, Hanford Site Waste Management Units Report, 
Fluor, Richland WA 

• RPP-35484, Field Investigation Report/or Waste Management Areas C and A
AX, M. P. Connelly, CH2M HILL Hanford Group Inc., Richland WA 

• RPP-7494, 2001, Historical Vadose Zone Contamination from A, AX and C Tank 
Farm Operations, Fluor Federal Services, Richland WA 

• RPP-25113, 2005, Residua/ Waste Inventories in the Plugged and Abandoned 
Pipelines at the Hanford Site, CH2MHILL Hanford Company, Richland WA 

• RPP-RPT-29191, 2006, Supplemental Information Hanford Tank Waste Leaks, 
CH2MHILL Hanford Company, Richland WA 

• Waste status summary and monthly report for the Hanford site from January 1945 
through December 1980 (various reports) 

• RHO-CD-673, 1979, Handbook 200 Areas Waste Siles, Rockwell Hanford 
Operations, Richland WA 

The information provided on each UPR consists of the date when the waste loss event 
occurred, the waste type and estimate of the volume of waste discharged, if known. 

4.8.1 Identified UPRs 

DOE/RL-88-30, rev. 16, 2007, Hanford Site Waste Management Units Report, contains 
the official listing of unplanned releases identified at the Hanford site. Information on 
the UPRs associated with WMA A and WMA AX is summarized in Table 4-5. No new 
information other than that already listed in DOE/RL-88-30 was located on these UPRs. 

4.8.2 Suspect Pipeline Waste Loss Events 

Several pipelines in the WMA A and WMA AX are known to have failed while 
transferring tank wastes, as identified in Table 4-6. The date the failure was detected, the 
waste type and the volume of waste that was leaked to the soil (if known) are listed in 
Table 4-6. Unplanned releases (UPRs) have not been identified in DOE/RL-88-30, 
revision 16 for the failed pipelines listed in Table 4-6. In general, these pipeline leaks 
were either small volumes of waste (less than 20 gallons) or the leaked waste type was 
condensate. If a significant volume of condensate was leaked, this could cause migration 
of contaminated from other leak sites. The inventory of radionuclides and contaminants 
in these leaks would be insignificant in comparison with the estimated inventories from 
tank waste leaks in the A and AX tank farms. A separate program has been developed to 
examine the residual waste that may be present in pipelines or have leaked from failed 
pipelines as part of investigations for waste management area 200-IS- l. 
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Table 4-5 241-A and 241-AX Unolanned Release Sites (Excludes suspected tank leaks) 
UPR Location Description Status 

Desienation 
UPR-200-E-18 Site is the 216-A-8 Sampler 1959: Fission product contamination has seeped into Placards denote underground 

Pit which is located 100-ft to the ground around the edges of the concrete pad contamination source. 
the east of building 241-A- contaminating it on the soil surface. The 
271, outside of the 241-A contamination is from moisture dripping from the vent 
Tanlc Farm at approximate pipe bonnet. This pit is located l 00 feet east of 241-A-
coordinates Nl36095, 271 building at coordinates N-42340, W-42340 
ES7S450 (Washington state [Hanford coordinate system], marked with stake, chain 
coordinates). and radiation zone signs" (HW-60807 page 18). 

Waste type was process condensate from 241-A Tank 
Farms. 

UPR-200-E-42 Site is the 241-A.X-l 5 l November 6, 1972: Surveys made at the 241-A.X-l 51 In 1972, the area was cleaned and the 
diverter station, which is diverter station on November 6, 1972 revealed direct cover blocks cracks were sealed 
located outside of the 241-A and smearable contamination of200 to 300 millirad per (WIDS). 
and 241-A.X Tank Farms near hour with a few spots in excess of 5 rad per hour. The 
the corner of 4th Street and green tape covering the cover blocks cracks was A WIDS sign is located at the release 
Buffalo Avenue. contaminated to 20 rad per hour. The green tape site 

sealing the cover block cracks was contaminated to 20 
rad per hour. The blacktop east of the diversion box 
was contaminated up to 3000 counts per minute. The 
dirt bank east of the posted radiation zone had 
contaminated spots up to 2000 counts per minute and 
weeds contaminated from 300 to 800 counts per 
minute. Follow up surveys indicate the contamination 
spread to be a result of a steam jet being left on at 244-
AR, resulting in the pressurization of the 241-AX-151 
Diverter Tank (WIDS) . 

UPR-200-E-4 7 Contaminated surfaces in the October 14, 1974: Contamination in the fonn of small In 1974, the no. I filter in the 702-A 
241-A TanlcFann white specks was detected in the 241-A Tank Farm on building was replaced, the contaminated 

October 14, 1974. The specks covered an area soil was removed, and the area released 
approximately 30 meters (100 feet) by 76 meters (250 for normal service. 
feet), extending in a northwesterly direction from the 
702-A Vessel Ventilation Building. Contamination 
levels ranged from 30,000 counts per minute near the 
building.to 1,000 counts per minute at the edge of the 
soread. It was assumed the material had come from the 
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Table 4-5 241-A and 241-AX Unplanned Release Sites (Excludes suspected tank leaks) 
UPR Location Description Status 

Desi1mation 
702-A stack (IDMS Accession# D195005336). 

200-UPR-E-48 241-A-106 pump pit and soil November 5, 1974: Failedjurnpers and obsolete The contaminated soil was placed into 
nearby equipment were being removed from the24 l-A- l 06 six, 55-gallons drums and buried. The 

pump pit on November 5, 1974. While a flex jumper contaminated soil was replaced with an 
was being removed from the pit, the lower end caught equal volume of clean dirt. Clean up of 
on an object, which momentarily raised and then the instrument house and cover block 
dropped back to the pit floor splashing contaminated was completed. 
solution out of the pit to the soil nearby. An area 
approximately 10-ft by 10-ft was contaminated up to 
18 rads per hour. The side of the instrument house was 
also contaminated up to 3 rads per hour and part of one 
cover block read off scale on a CP dose rate meter 
(IDMS Accession# D194052947). 
November 22, 1974: The 241-A-106 cover blocks The parking areas and vehicles were 
were contaminated and had been wrapped in plastic to cleaned and returned to normal 
prevent contamination spread. During the installation operations on November 22, 1974. New 
ofa new pump at the 241-A-106 pump pit on cover blocks fabricated and scheduled 
November 22, 1974, the cover blocks were unwrapped. for installation on November 26, 1975. 
Wind caused contamination to spread from the exposed 
cover blocks, affecting the 241-A Tank Farm, several 
personnel, five vehicles and the 241-A Tank Farm 
parking area. Contamination levels ranged from 700 to 
2000 counts per minute (IDMS Accession # 
D194052947). 

UPR-200-E-l 15 241-AX-103 Pump Pit and February 12, 1974: During bleeding of air from a line, Unknown 
soil nearby air flowed up (instead of down) causing contaminated 

liquid to spray onto two employees and the ground 
adjacent to the 241-AX-103 Pump Pit. The employees 
were wearing coveralls and assault masks. The 241-
AX-103 pump pit was contaminated with levels up to 5 
rad per hour. The ground around the pump pit had 
maximum contamination levels of2 rad per hour 
(WIDS). 

UPR-200-E-1 I 9 Ground near 241-AX-104 tank December 22, 1969: An employee mistakenly pulled a Unknown 
contaminated electrode cable out of Tank 241-AX- l 04 
and set it on the growtd. He then removed his 
contaminated gloves and set them on the ground. 
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Table 4-5 241-A and 241-AX Unplanned Release Sites (Excludes suspected tank leaks) 
UPR Location Description Status 

Designation 
Contamination was limited to a small area near the 241 
AX-104 Tank, the employee, and the change house. 
Due to the high dose rate on the electrode, the 
employee received a whole body and extremity dose 
(WIDS). 

UPR-200-E-145 The site is east of the 241-A December 13, 1993: Suspected leakage from a 15-inch The contaminated soil was returned to 
Tank Farm entrance, northeast vitrified clay pipe was identified on December 13, the excavation and covered with plastic. 
of the 242-A Evaporator 1993 during excavation for installation of a new The hole was filled to grade with clean 
Building, and east of Canton pipeline for project W049H. dirt. In December 2003, growing 
A venue. The coordinates of contaminated tumbleweeds were found 
the excavation were The new project W049H pipe (within an encasement) on the surface of this underground 
W575490, NI36118 on the was laid inside the north/south excavation, underneath pipeline. The weeds were removed and 
north end and W575490, the existing 15-inch vitrified clay pipe. The new, the surface was stabilized. An area 
N 136118 on the south end. encased pipe was covered with about l foot of measuring approximately 3 meters by 6 

surrounding soil. Plastic was laid inside the excavation meters (10 feet by 20 feet) is posted with 
to contain contaminated soil. The contaminated soil Underground Radioactive Material 
was then returned to the excavation and topped with signs. 
another layer of plastic. 3 feet of non contaminated soil 
was added to bring the excavation to grade. 
Contamination also exists beneath and outside of the 
plastic liner and was not disturbed in this action. 
Approximately 6 feet of the 15-inch vitrified clay 
pipeline was exposed during excavation for the 
replacement line. 

On February 25, 1994, three soil samples were Note: Unable to locate cited sample 
collected and analyzed for Gross Beta, Gamma, Alpha, analyses. 
isotopes, uranium, metals, VOA, semi-VOA and 
inorganics. (Sample# W402424-0JB, 0lC, 0ID) The 
samples were analyzed at the IT Laboratory in 
Richland, Washington. The results indicated the 
contamination was primarily uranium oxide (WIDS). 

The 15-inch vitrified clay pipe originates from the 216-
A-8 Sample Pit and traverses to the 216-A-34 crib, as 
shown on drawing H-2-44501 sheet 69, zones C-6 thru 
E-3. 
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Table 4-6 Potentiallv Failed Pipelines in 241-A and 241-AX Farms 
Date Type of Event / Event as Described in Reference Reference Comments 

Facility 
10-1957 Waste discharge to Page C-3: Considerable high level radiation work HW-53449 The Tank 433 is located in the 241-A-4 I 3 Fan 

ground was accomplished during the month at the 24 l-A House building nearby SST A-103 . 
Tank Farm. The work involved the inspection of a 

Pipeline leak portion of the 412 off-gas line, the replacement of 
the 433 de-entrainment tank, and the subsequent 

241-A Tank Farm replacement of piping associated with the 433 tank. 
Offgas Ventilation Dose rates encountered during decontamination and 
System Tank 433 shielding varied from 500 to 2,000-mrads/hr. The 

maintenance work was accomplished at dose rates 
varying from 200 to 800-mrads/hr. The 
replacement of the 433 tank piping was complicated 
by contamination leaking from the failed lines. 
This has necessitated repeated extensive 
decontamination and shielding prior to continuing 
maintenance work. The maximum radiation 
measurement obtained from these leaks was 
12-rads/hr. 

Page C-5: Replacement of the defective #433 de- HW-53967 
entrainment tank in the underground waste storage 
tank vent system was completed during the month. 
Inasmuch as the defective carbon steel tank was 
severely corroded a spare excess "T" Plant stainless 
steel tank was modified and used as a replacement. 

Page C-3: Replacement of failed piping on the de-
entrainment vessel (underground waste tank 
condenser system) was performed with shielding at 
a maximum personnel dose rate of 1,500-mrads/hr. 
In order to accomplish this work, it was necessary 
to vent the boiling underground waste tanks to the 
atmosphere via the inactive 241-A-106 tank. 
Although a fiberglass filter placed over the vent 
opening of 106 tank became contaminated to 950-
mrads/hr, contamination to the environs was 
negligible. 
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Table 4-6 Potentially Failed Pipelines in 241-A and 241-AX Farms 
Date Type of Event / Event as Described in Reference Reference Comments 

Facilitv 
11-1964 417-A jumper pit Several hundred gallons of condensed vapors from RL-SEP-112 page B-3 

241-A Tank Fann the 241-A waste storage tanks were pumped out of 
a stub on the west side of the 417-Ajumper pit due 
to installation of a jumper to the wrong nozzle by 
construction forces. The condensate flow resulted 
in a ground area being contaminated to 50 mrads at 
surface. The construction forces backfilled the area 
to cover this contamination. 

1-28-1965 241-AX- 151 diverter Page A-10: At 2:50 PM on January 28, I 965, a WHC-MR--0250 
station severe "bump" occurred in Tk-241-A-105 . Four 

Purex Operation personnel were in the immediate 
vicinity of I 05-A at the time. They noticed 
vibration of the ground and steam emission from the 
A farm tanks. An 8-inch nozzle on Tank I 03-A 
contains a light bar used of internal tank inspection 
and was covered with a 16-inch square lead sheet 
1/ 16 inch thick. The lead sheet was blown off the 
riser and calculations indicated that it would take 
about 0.13 pounds per square inch or about 3 .5" of 
water to move it. The steaming from the 105-A 
Tank lasted about ½ hour before subsiding to a 
point where the ventilation system could handle it. 
At the same time, Jones Construction forces were 
preparing to make the final weld in a line to tie Tk-
l05-A into the 151-AX diverter station. The line 
was observed to shake and liquid spill out on to the 
ground in the excavation. Radiation readings of 
400 Rads/hr. at one foot were observed (A copy of 
the Radiation Occurrence report is attached). 
[WHC-MR-0250 pages A-14 and A-15] 
.. .. 

Page A- 12: Monitoring of dry wells around Tk- 105-
A have not significantly increased and do not 
indicate that the tank has a sustained leak. Well #2 
near the I 04-A Tank increased to greater than one 
million counts at about 7' below ground level. This 
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Table 4-6 Potentially Failed Pipelines in 241-A and 241 -AX Farms 
Date Type of Event / Event as Described in Reference Reference Comments 

Facility 
increase was very likely due to the back-up of 
activity into the new line which drained out into an 
excavation near the well. 

2-1965 Pipeline leak On February 18, 1965 the 244-CR Vault was found RL-SEP-332 page B-2 Failed line is 8041 per drawing H-2-2338, sheet 
flooded up to approximately the level of the tank 45, Diversion Box 241-CR-152 Nozzle 

Encasement tops. Immediate steps were taken to reduce the Information. Line V8107 replaced the failed line 
liquid level by jetting the solution to the 011 Tank. 8041 per drawing H-2-33087, LN 8107 (24 1-

Near diversion box 241 - Partial cause of the flooding is attributed to a CR-152 TO 102C) V843 & V844 (24 1-CR-151 
A-152 failure in the coating waste line which enters the TO l02C) V050& V051 (241-A-152 TO J04C) . 

151-CR diversion box. Drainage from this 
diversion box collects in the 002-CR vault sump. 
Water from a sampler flush line and drainage from 
rain and snow contributed to the liquid level in the 
vault. To date, the 001 , 002, and 003 sumps have 
been emptied, and the 011 sump is being emptied, 
to the 01 l Taruc. This liquid is being pumped from 
the 011 Tank to Tank 103-A in the 24 l-A Tank 
Farm. 

In trying to establish a coating waste routing from 
the Purex Plant to the 241-C Taruc Farm a leak was 
also discovered in the underground line adjacent to 
the 1S2-A Diversion Box. Because of the two 
apparent leaks in this line it has been abandoned as 
being unusable. 

6-1966 Tank 241-AX-103 Page 99: Approximately 20 gallons of 103-AX IS0-75 RD These cribs are the 216-A-39 crib shown on 
contents were spread on the 80 I-A Control drawing H-2-33295, 216-A-39 Crib for Inst. 

AX-801A building Building floor during replacement of a portion of Enclosure 241-AX-801-B Plot Plan and Details. 
the piping to circulator 10. Extensive The 216-A-39 crib is identified as a WIDS site. 
decontamination has been perfonned by flushing However, the waste discharged to the ground 
the interior of the building with caustic-tartrate, around the 801A building is not identified as a 
caustic-permanganate, tartaric acid, and water. The UPR. 
flush solutions have been discharged to two new 
cribs constructed adjacent to the north perimeter of This event is also discussed in 1SO-365 page I-2 

' 
the AX Taruc Farm. The radiation readings have and ISO-428 page 1-1. 
been reduced from >500 R/hr to localized spots of 
10 - 20 R/hr. IS0-416 states 10 to 20 gallons of tank 241-AX-
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Table 4-6 Potentially Failed Pipelines in 241-A and 241-AX Farms 
Date Type of Event / Event as Described in Reference Reference Comments 

Facilitv 
103 waste solution were discharged into the 

Surveillance of 103-AX has been difficult due to the 801A building. The AX-801A instrument 
high radiation readings. Several of the building was decontaminated intermittently over 
thermocouples measuring sludge temperature were a three week period using water and chemical 
made inoperative when generalized sprinkling of (sodium hydroxide, citric acid, oxalic acid, 
the area was initiated to prevent spread of tartaric acid, tri-sodium phosphate, and 
contamination by wind. From a limited number of potassium permanganate) flushing. These flush 
thermocouples it appears that over-all temperature solutions were initially discharged to open 
of the sludge has leveled and may be decreasing. trenches (quantity not specified) dug outside the 

building. These trenches were backfilled with 
Page I 15; July 1966 three feet of earth cover. Additional flush 
Decontamination of the 801-A Building has been solutions generated from further cleaning within 
temporarily discontinued. A two to three-inch layer the 80 I-A building were discharged to two new 
of lead shot on the floor has reduced the general cribs (100-ft long by 5-feet deep by 2 feet wide) 
background area to 100 mr/hr with localized located at the north edge of the 24 l-AX Tanlc 
readings as high as 10 R/hr. Shiftwise observance Farm. Following these flushes, lead sheet was 
of the thermocouples and air rates to the circulators installed inside the AX-80IA building to further 
are now possible. Although several sludge reduce the radiation dose rate. No record was 
temperatures are greater than 300°F, the overall located that details the volume of the flush 
trend continues to decrease. solutions used. 

1-29-68 Plugged line Attempted to unplug the I 02-AX to I 02-C line with ARH-258 page 40 
hot water and using pressure from Fire Department 

Waste discharge to truck. Liquid noticed coming from underground 
ground near 103-AX pump pit. Flushing discontinued. 

1-30-68 Tanks 241-AX-102 and Opened 101-AX pump-out pit and pumped two Fire ARH-258 page 42 
241-C-102 Department tank trucks of water thru line to "C" 

farm. Line open from this point. Still plugged from 
102-AX to 101-AX. 

1-31-68 Line from 102-AX to I 02-C now appears to be ARH-258 page 44 
unplugged. No pressure build-up noted. Line was 
flushed with 750 gallons of hot water. 

1968 Potential Pipeline Leak A steam heating coil inserted in tank AX-IO 1 in H-2-58896 The reason the 1.5-inch steam condensate line 
1.5-inch steam 1966 to heat waste and evaporate excess water. The H-2-34266 was abandoned in place is not provided on the 
condensate line steam condensate was routed through a direct referenced drawings. The pipeline may have 

buried underground 1.5-inch pipeline line from the been replaced to enable a larger volume of 
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Table 4-6 Potentially Failed Pipelines in 241-A and 241-AX Farms 
Date Type of Event / Event as Described in Reference Reference Comments 

Facilitv 
coil to condensate collection tank 24 l-A-417, as steam condensate to be discharged to tank 24 l-
shown on drawing H-2-58896. A-417 . 

In 1968, the 1.5-inch steam condensate line was 
abandoned in place and replaced by a new 4-inch 
direct buried pipeline. This new 4-inch pipeline 
routed steam condensate from two coils in tanks 
24 l-AX-10 I and one coil in tank 24 l-AX-102 to 
tank 241-A-417, as shown on drawing H-2-34266. 

1-1975 Pipeline Leak Scheduled ion-exchange processing of Purex sludge ARH-LD-201 B page 13 See also IDMS Accession # D 1 9404290 I, 
Line V-113 to diversion supernatant (PSS) for cesium recovery was not TRANSFER ROUTES FOR FEED TO THE 
box 241-C-151 conducted during January. Failure of the existing EVAPORATORS page 26, which identifies the 

transfer route from Tank t 03-AX to Tank I 05-C to failed pipeline as line V-113 between the I 03-
meet pressure test requirements prevented AX pump pit and the 151-C diversion box. 
resumption of cesium ion-exchange feed deliveries 
to B Plant. 

1-1975 Leakage of condensate The investigation determined that the exhaust vapor IDMS Accession # Dresser couplings were installed on the 241-A 
from 241-AX offgas header system to the AX tanks was the source of D195006631 and 241-~ vapor header system. Deterioration 
header Dresser several sizeable radiation leaks to the soil. Test and leak from the Dresser couplings could have 
couplings probing suggested that the Dresser couplings in the occurred throughout the operational life of these 

vapor header system had suffered degradation with tank farms (i.e. 1956 - 1980). 
a resulting loss of service integrity. 

3-25-1980 Pipeline Leak On March 25, 1980, a routine pressure test of the F- IDMS Accession # The line was excavated and I to 2 barrels of 
F-100 condensate return I 00 condensate return line (buried) from 50 I-AX D197182689 contaminated soil (10,000 c/m) were removed to 
line valve pit to the 417 condensate catch tank (i .e. TK- the burial ground. The leak was determined to 

A-417) failed. be at a gasket on a flange on this pipeline. A 
new gasket was installed and plans were made 

Investigation on April 3, 1980 revealed a leak at a to replace the flanged joint with a welded joint 
flange connection adjacent to the 417 Tank. to avoid future leaks. 
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Richland Washington 

WHC-UO-89-023-TF-0S, 1989, Unusual Occurrence Report - Surface Level Measurement 
Decrease in Single-Shell Tank 24 l-AX-102, Westinghouse Hanford Company, Richland 
Washington 
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Mt:1-:Tll\G SL 'l\t:\IAR\' 

From: 
Pboar : 
Locllion: 
Ow. 
Wijrct: 

To: 

PlJRl'OSE: 

J. G. F~ld. CH2M HILL HISlfonl Group, Inc 
376-3753 
&-olol)' Office, 
NovftJlblr 27, 2007 
Taal. Fam '6at Evllllllion 

b Cllffieo, ECOLOGY 
Jim Field. CH2M HILL 
L"' Fon. ECOLOGY 
P•• l He• •ood. S.M. Stoller 
MJb Jobo1on. CH2M Hll.L 
Marc,is. Wood, FLUOR 

A-55 Tri ::i41-A-l0$ k,•t ewots. 

a .. i- of l"rft'lacl• ~INtla& s• ..-rr, 

CH2MHILL 
i....tw~...-. 

TIie Ho,,ember6, 2«J1 ,_line •IDln•f)' •aa ll'Vi1td per ronnml• rvo,iv,rd fn.c ErolOl!Y. 
11w ll'ViMOOJ1'Yll' ,.......,.Yd Ski approved 

Rfflnr d C-farm AINHl• ffl at.pon 
Anrr !he~ Haiford C-Fann AHtsm1enu Repolt (RPP-ENV-33418, Rev. I) i1 rwiaed 10 
i~ u•pla,ntd •It- fillR)len• llll dalainl apflllcabw m.tine qaumio,1, llv ~II 
"'ill be - 10 Ecolol)'forNVin'. nlsdif&R from h oriQin•I plan m 1Ylrur 1hr dn.fl Rev. I 
p!l'Yiou.ly ... , IO Ecolo,y for ll'YWW • ·ilb only II» four In IHk •-amelD (C-101.C-110. 
C-111 Hd C-105~ 

l>tlnlUOllol A•lt! Luk En• II 
~ Wood wall"9CI 111ro11,11 1111 c-,,tall inodtl pqplml i>r Ille AJAX lft:I C F&1111 Fidd 
~Ilion report !FlR~ TIie ooo» ptall modrl •nd ._. lralt d..c:~om in 11w FIR •·Ill bi? 
ivfnlrwd in h ---Np(lfl IDIOOC dupllcatd. Bawd on tlw wacepuaJ model 
pwaralL'd,... ~ 10 elollalak • lralt 'mllllf 111d inw1111ory • ·• di11:11111rd. ~- vollme nl 
inw,._,.nti-nwil be drveloped fordillC'lulo11 in the awal m.tina. Aasuqtion, i>rtbe 
elti.-wll lnd• <M: 

I . Aaun lalilr-1 J111111U -~ • Ca-137 ~ 
2. Bual on •ctivily in Ille 1-.b n,,a-h ~ofllv lri nl bad on •iwre h ....,I 

lintr II ri~ • iol1I the edlf of tb? lank. up to lit of Ille lll•k dn:umlirtnce could UVll 
lnbd. 

J. nw Ir-. lllOV"'' cto,,·•-.-.rd rro•1 the Dante~ 1o1lv l•arrak in • trimplardsaibution. 
4. ne •-idfl of tho? comunia• tioa al IH '-rals ii< lhl awra,e nullll'd plume lia for 

• a.ivity drtecled •loac fie luuala. 

Page 93 



RPP-ENV-37956 Rev. 1 

5. neconomtntionnflhe.:,1tm, ~ fl\111 brl,;. to la,lmll,,;i•-~Jto~.ilCt!sium 
,au1111ion capa;il)' . 

6 . n,comp,.,wu..,nofth., tri ~- ,..-as~ithtr B-Plant ,.-,.sa.,orPLIREX \Pl) .. ,.., ... k•aic.,d. 
n, l<'lali\", a11<.>untsofra,;h,..ll'il> C)pe ""' ur&n,..·n. hutrn»iJ.-11""'P" forth,, 
jr,..~ntL"lf} ~lol.i111~ . 

NEll.T !\IEF.TINC:, AGENDA 
I. Contina,, t<>Asws. Tlri. .!11-A-IQ'I 
~- Start A- IO.l As=,rnmt 

ACTIONS: 
I. J. Fi.-ld: PR~ .,J di!tribuf>! Nooernber17. ~7 Dnrt M«tini Smnmmy 
~ M. fohll!l.m: Pr.?p1r, Dntl C-Fann A•'•'••- ,.port 1Rev. Ii for rolVi,,,· _ 
J . M. Jobll9:ltv'Mri Wood : Plepall' A-Im dis:UHK.111 for rvxt m.Ytins su1111nari:zin~ 

Ji,cussion in th, C •nd A/AX HR. 

NF.ll.T MEETING: 
D*: De,-mwr 11. ~7 
Tim, : 3:<.-.::'4:30 
Loc• t.ion: EC<X.OGY Ufl~ 
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\IJ·:t:ll'."(; Sl "\1\1.\R'\' 

l'ron 
!'hon,,: 
L<.-.:awn: 
D~: 
Suh~,1: 

T<,: 

All,ru~s: 

PllRPOSF.: 

J . G. Frid, C~I HU.L Hanl<lfl!Gmur. In.: 
J76-37S3 
b:oloi)· Ollicx-, 
~,~mtvc- 19, :!007 
Tilnlr. hrra ~ak Evalu111ion 

I>iwibution1Atwn.l.~ > 

~. fort, ECOLOGY 
Lma Libman. CH~I Hill 
MM:•s. Wood, 1-1.UOk 

A~» Tanlr. 241-A-I0.5 and A- IIH 1,-.l """at-. 

Rfl,..,. of l>rn·iou, !l.lr•Ullll S•nnac~: 

CH2MHILL 
'"':1'1+J'l1 c,~ '""=" 

T1w N<"..m~r 17. xm llk--elinll iua1mlll) ,..,.. ,.,_...,-;.,..-,d on.l "l'f'(tl'-,d as"Titl<n. 

R,, . ....,. of <:-Fam A,.,1,111e11t Rep<>lt 
I.xi fon •<,Wthal 1w had foundo111 tlmt Eu~'I) t:.(, octuh~t..°''" 011 t~ 1-.,k fb~""!IS-n-nl f'R"."\;'U. 

11.-port iRPP-321i8 I,. requ-,~d in • lctl..'f :subeiiti..-d 1<, EwloH"" S..-p,emtrr Y>°" . was [IDI .h,_ 
u, n-~5'1d that CECM HILL r-,,_,nd a copi, of ho 1.,llk Jr<'«';,..; ~p;,rt on.l r:roini>.,d "' rum it 
=und promp(ly U('.'('11 ii, li,~ipl. 1-1.-111,;o ~~J th.ii tr is an.xk•us ~, •N h- ,.,_..,,isi"ns b~ ttr C 
fam, 1-,al: k, .. sunnary ~f"".lll. 

DIMll'"lon of' A- 1•~ Leak lnfonnatloa 
furtherdi,clS.'<Jon ,-.,- tool A-10.'i " 'a-'lahl,d 1<,r1t-., OC<l m.~linl? • ·hen Jia1 h:ld un an.?od . 

oi-n .. 1on of A-to., Lulr. l~Olll\lllklll 
Mall: Wrod di>JCl!iwd th., A-I0J maMi..is :ind hisfindin~•- l,lm· n-ll.7d tllal A- ltJ3 ., . .,, 
con,id..--tl:.J to b, ""-lllnd 1anlr. fo, n,'f) h•r,J lim.:. Anear-Ji.,r stud) inws~a11.J l•ii,nls llllJ 01, 

(OOlmn111ion .. -,u; fou •J<ix,xpt ,._ 11inor hib ,.\'r.,s...-n i1 th.? ~'fldc,utsd> the Tri Fann 
TI1,.> lalfflll.-<"'""' in••li8..i..-d 81Jlin i1 ~.5 .mJ,...,nfirn:d the Ii~•~ of th., P""' iou, :stud) . 

In the 1970-s 1•~ ohiPr-·;,d lluc11atio1sin liquid 1,.,,.:-ls "'illin 0., 111111: . This lonl,: ha! 11-,,-n 
re,-.iivini ioo ,-x.:hange ,.-asres frotn B Plant. II " 'II> ahon°"'d 1h1111v Hc,.· ... rapidly 
lieoonline ;,n,;nis'1J in mlts and its ~rtc.lffl'lin.~ ,u,p,cl It,. . .,. o.,nsid.,ll'd to he a ,-Y ac1iw 
t.iru: th11J.--.•lo~J crum >llld gas poa.,b< alld 1t-.,r.,for.- th: variations in liquid b.:I• ,'(.'Ul.i n,ll 
t-., .ktiniliwly ll'lat,.--d lo tanlr. a.,,i.s. 

Dlla from 1M ~ 1960' • r-,~d Qn>s• ,!"'1lllhl -.i•ls II ahoUI ~ 5 ~.I rek, .. · emulld slda,x in 
Dly .. ..,n, I0-0,./)7 .inJ ll~Cll-01 .. -bkh surround A-103. T~r.l dry ..... n,.w •Jja:-,nl !(l I~ 
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laloilllls o:I m >illflilk ant.,,idL,r,.~ »f c'Dfltaminooon ,. . ., founJ in lb.? l*rals. 1°h1 ll('O» 

1am11a 1-.,.isUl\'d in flo! in th< dr; ,..,11, in the 19til's is essum.!d to re 1\1.henium b.~•s,., littl-, 
,_-.roo t,a11ma 11.·ti>il)' ,..llS ck-t.,acd in ,uh"---qUo?nl lo~~in~ of dry•"l? II:< I0-OJ-07 an.l 10.-11-01 
c,,ndu,1,>d in 19g7 . 

II •·a, c,"l11cl lki-d lb.it no •adoo.11""" Jry,.-.?I or la"ral m..-a,;an-~'llls •-eN 81trlbu111d lo e 
•ado .. L<•rr 1-,ak and liqlliJ ~ -... t imlirillll'OlD t •·arialioos ii lri A- 10., can~ a11ritu.,d k) 
(,d-.,r.au,., .,sllChllll~d nporrlMas.?S in f,e ... IUlllandsaltbtlild-• pon tl,,<f)Csu1f11<'1 

l.,vo?I !"?'· M<,n, &!1ail.,d di..:u,sion ort"-"id 1.-.,el dtcll'-• •ill ho! iacl~ i• th, a,w .. m.'lll 
11.'p,rl 

Tk chang.- in Stal.IS fro111 a lilOtl rlJ 11nk k,"" a,;,;1m,J lo,""'1,- oOX11rwd in 1111' 19!!0"•· A plllWI of 
,-xp.,rts .... 115 c"Or,l,i'IWd lo &111nniw ,....,lh,r .. ..,c .. d tank,,....,.., !iOund or .. "lir1' t,,,mrs. Tlwir 
dwg1' • ·ask• ha,,e he1111r U.., a 95~ eo111idm<v t,,,v,,t 1hal a lank..-.. ocw ortlw o!lwr. Th?._...._. 
for llJlllt A-103 """ 3 for Soun:! llllJ ~ nol me k.l th.! 9:5''1:-conl~ ~vi'I. Be.au..- 1~,., ,. ... 
"'""" doubt '1e tank iatq;rity d8'1<ilica1ion ""' ciw.d to kl " IRiUl!Yd " t.,ek,-_ ~)' ~,._-.J 
11 l,ak. , o lun, of 5.5CO 11alons. •·hkh • ·ao t,u.,J on th.- in....-rllli• ty in the FlC liquid le-d 
Irr DUil' m.-nlS. 

n., m..-•m-.,nt "8ltl =mil.,,; prewnt c-ondud1'<1 lhel htt>,fon Ilk? S\laHabt., infonnelion, 1111!1\' 
is mevid,.--n:,:, 1h11 Lant A-103 lost ,·ontwnrnenl en:ino t..--ak •olurue N inll1'Dlor) ,..as~ 
l<:,r lhi• kink. 

Tank A- 104 • ·ill butooi<d nox~ al\,r<>.>ncl•Jiag A-105 le• k discuniom . Thi- ~xi nw~ is 
Klwdul.-J for Jon•ary s . .llJS. 

Nf.XT !\ID.TIN<~ .\GF.NDA 
I . Contin•;, k1 An,.,. Tllllk ~I -A-I Q'; 
~. Start A- 1()4 A,.,ssn-.,111 

.H .TIONS: 
I . J. H~ld: P,epaie and di!ltribut.> IR,..~nlh,rS, 2007 Oral\ M~tine Sunnary. 
~. M. Jol111sm: Pr~ Oran C •Farm A•~Hm.'lll ieporl !Rev . I ) for ra> ;._..,.-. 

.l. J. Fi.?ld: ~ Erolol!Y 11v 1,;,ak 11•s,1nm-,n1rnwssiepon RPP-31681 

NF.'.\T !\IEETING: 
l>w: O.,.:,."'tnbtr 11 , W07 
Tinw : HX>-4:.lO 
IA~&lioo: F.COLOGY \lfli,~ 
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\IHI r,<; St ''.\1:\1.\R\' 

l'rom: 
Phoo.- : 
Lo:ation: 
0~: 
Suh~l: 

T1,: 

PllRl'OSE: 

J. G. F~ld. CJU,t HILL H.,lord Group, In.: 
,,7(>.:\],!I~ 

F..cok,gy Otli.x-, 
Januacy 8. 2008 
Tank l'•m Llak h •luaiioo 

Disr"ihu1ionl All,mcw • 

J~ ClJlillllO, 1'.COLuGY 
Uj l'Oft. F.CCX.<X:Y 
Jil"I Fi.>ld. cH:,.t Hll.L 
Linda t.,twn..n, CH~! Hll.L 
B.,lh, Roclidle, F.C'OLDCY 
Mam1s, Wo<>d, 1-1.l'OR 

CH2MHILL 
.'·1."l•tb•dG'\:"-P l'Y..". 

R.-,;...,., Tanlr. A-103 Au.enmml anJ Oi>CU:<S T•nt ~ 1-A-10~ l,uk w>lu•i, rnkuhti,,m;. 

Rnlno· ol Pre\ lou1 M, .. 1ln1 S•mmu): 
n~ 0.:-ce-mh:r 19. :008 .,~tin, ~urnn11ry •·~ n.""" ~,.\!J 811d -:hdllec-s •""'~ idcnc.ili~ Pr-.."""k:>41~ 
Ji,,cu,-iom and......,ull'li?llls lbr riA-IO.\""i:111 dalif~J . 1h, .-•m~--. »ill h.- 111ad.: and lk 
lxc,•mtw I? ~.ilirv; summary ll'dislril>ul.'d for r.-.i,,,·, 

Rn"""' ofC-.-an•iA<WUIM•t R•pon 
CH2M HILL prov id.>d I disk 10 ECOL()GY k• ll'•i.- liw C hrm l,al: Ion lll"'Urnml ~port 
(RPP-F.N\' -~3418. Rev. Ii •nd 11.'qu.,st..•,hoo,rn;,ru by lko?rd <>f Jan Ill<). h,·,as 11<.-..d thai 1•i• 
~ isi<•n do.,-s not clwll!" th, •·rilo2-up nr c~•ocl11"io11.~ ..,,-~,.-.,d p,e•i<~· for C- 101, C-110. C-
l I I nd C-105 ""••m~nb. Tlw fTilnaf) chanl" is llr .-ldilion rt· Unpl.vn.-.J Rel,...,..,s (UPlbi 
.md,~r p<)t-ntiel 11.'l.?aw•--d. 

0~1 .. 1on or A- I•~ Leek lrtonnauon 
Calcwl>lticlCIS for tri A-JQ'i 1.>1t "olaTae -,d.ia,&1es .. -.w pru,mled ud dii<un,>d. The 
cak:ulai0fl5 ,..,,e hiwd ona,541,.ptionsd<Xurn•ni.,d in 1he Nowmh.-r ~7 JtWlint!. B->d ••• 
tt,.,.., >1>Rlmptions 1h, vobn:or !Oil irnpeci,d t,y 1tr leak .,.as calcul•wd k> be 14.~ll\3 "itb 
~S..000 Ci of Ci.-J.r.' lha,ied on a ~~m ,npti,.,n <aivcit} of JE7 pCii11- IU'P-ENV-33418. R,.,,, _ 
Ol, Tlk! leak voluai, l'8KUlllliOll l'ln(l<-d rrom rou1bly 1,000 plloas kl ~QOOO ,allons for 1 

PllRl::X .ap,,..-1 (C ... 137 ooc1<.wrtratio1 = 30.7 n',ali l1RJ tor a 8-Phlll ,. . ...., ceon..~"flll'ab<.m 
i 1.38 c;·e•h ro?sp,?ctivi!I) . Ba.wJ on~ ea111a,e ui,11>.• ien»nis tho? con11min11ioo ~in 1,, 
~ .. ,;ombinalion of 111.! ..,..,, .. ·as~ !)op,.-.. hut~ r.-Jatiw contributi,,n or ~a:h is IIIWl(W,ll. An, 
dilution orthe ,..as.., "·ould lirnher in<.:rot- the~ &.?,at v<>lumt. H,,.~•.-r. i...ikr tt,., 
v,·irno, l)p,, or dualioo ~" 111.! ~ima~.J Cs-137 Ci cMl.-nt. 
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Alwr r,-.;,,,,.·inir 11w calwldlioo p.-tkiplnL.-. 11ecwJ 1h11 h"olume of ,-:.~I i11pa,1t.•d ,,,ukJ hll',~ 
i:,._.._,, lar"s,-r tilan thal assumld for a lri-,~ardi,trihutioa oh,L~ (mm ltv hlllo:' oftk 1111t.10 
h: lali!rab 10 r.oct b.?k,,.·. As• ~ •ulL cakulalion; J)l\>lo!nli!J,.-.,R doohl<hi k' co•u a,..,, .... <L'-' 
assumir,w ,..._'-' •~ad at lht ha..,;e of~ tank ai 1111ch as it did Ill tlr lea.mils fie . • cylinJri.:111 
Jislribution lit•r11h.> lank,. Thi, r-,sui1s in a Ci ,-onlul for the 1-,u: of.5<>,<U>Ci ,.ilh ,rofum.,s 
rv\linll from rot1Jhl) !O'.Xl pal k.,.to,oco eatk•n•. l:Nlail.-d cakulation• and fiQlll'I?• • ·in h'1 
J)l¥..-a1:d in In: ~ur1..-nt r,:p,,n. 

Tanke A-104 ,..ill t,c sludicJ rwx I m,.--.,linll sclk-dul~d for Janllll)' 22, 20C@.. 

Pan.kip111u 11>,n di"'ll"•~d • polffltial shin in 11w Tenk f • nn Int B!IWO>IIWnt!l frosi focusinl! on 
lank term do .. n> ""-"<h 10 fixu.inl! on <l'ntn.l pl..i..11 •·adow 1111d l!l"lnd,..wr pri<,rilior, 
idel'llili...Jt,) tho, ,111.-.ru-·ali!t in1o?1ntion ptoj<,a l,,a11 \JP'Ti. All,.-.,~ !llpporu"" orthis shill In 
tll.:us. Prioriliz.,d ,round,..a•n nri'ds ow ,..;-lwdul.-d IP bi di11;uswd Janu.y 2.l in !PT nwelinll•• 

NE\T ~tEETINf, AGENDA 
I. A-104 A1amnwnt 

.-\("TIONS: 
I . J . fi,,ld: ~ anddi,a,-itu., Ja•Ulll) t\, 2~ DraCIM.-.rlinv SUmmll) . 
2 . All: i.,vie•· C-fan1 As..-ssm.'tll ll'fl)rt (R.-,, _ I i-
3. M. \\\'(ld: ~ p,w A-104 di 1<u.sion lbr n..-xt in.,..t.in1 

Nl::ll.1 ~11::ETING: 
Dar.>: Janllll) ~3. ~ 
Thv: J:l:0.4:30 
Ln,ation: ECOLOGY flffi,.-., 
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CH2MHILL 

froai: J. G. Fi.!ld. C~f HILL H1111ord Group, n; 
Pho~ : J76-3n3 
u-.:aoon: Ecolr.~ Ollio,. 
Dal.I: J111111.y ~- 1008 
Suhj,?cl: Tri Fann lxak haluaiicin 

A~ru.":<: Jo, Ca,1i1111<.>, liCOLOGY 
LI• hm, F.CCl..C:lGY 

PURPOSE: 

JiBl Fwld, CH1M HllJ. 
P•ul K,1,-,nl. STOLLER 
~ch. Rochel~. ECOLOGY 
Man::us. Wood. 1-1.UOR 

R.>•ie-· Tank A-1 °'1 I~ k""' 

R" lrw of Pre, oo, llrlnlinll S• mmar): 

_. ... ,~6.-d G"C\.r,• n:· 

Th,, O.,o,nllx-r 19, Z007 and JanuS) 8. ZOOS •--tine ,ummari< >-."I\' r.-.·..--..d illd appnw .. J. 

Dtr,c• ..,lon of .\. IIM Leak ldonnatloe 
Th.: A-IOJ lank OJrralilllJ kisttvy ll'ld ,. . ....., l)p,s 1111d l~ral nd dl)wi'll log@ing r.-.ulb. ,,.._,,_, 
Jim1s,,tl This inlhrmatk,nw;n ho? inducl'd in it.-, _.,.m..'1111\?polt. Taik A-104 ,. ... Jotdllli.'J 
.in anulll<\J leaur b_.d 01 an in:ri'•a< in radioocli•il} ol'fil?r>i'd in lawral • I Juri•s slui.:ing in 
April l97S. L-..'nlld•oNdin..-dfrom l9Hk> 1991 ,1Y.,..·cl..,v1Rdt!al'llhlerti•ily l,clc,..·lh.
t.r,I; lhal i•di<.s lk.-, I'"'"""'-..., of • bri:. leak. Tb.- kv.--1 ofrudioacli\o ii) IIYasURd tll t~ lat.:,ral 
i<::?!IO ,-oont, p..r IWC<'.'W \ indil.-..., lhal th< l..'111. •·as miall. N,, i'hwd acl.io,ity .,..as ol>~rwd in 
n...arl>)· dry-.-.,11,. ~ ba.,;i> forl.kS(O-.!.'i'.JJ1'11k:41.--ak,•,tim:i&.- in HNF-r.P--01~ • ·ill t.... 
db,·--.! in I~ rvJtt rn."q. 

NF.'.\"T MEETING AGENDA 
I . Compl""-' A-10-lA>k' n~•L Slan AX-I01...SA.\'.-I04Asw,..m...nL< 

A(-TIONS: 
I . J. 1-i.'ld: PNpare and Jr.tril>ui... Jan•"'} · 29, ::,.-.:J!!. Oran M,~linll Summary. 
:! . M . Joll!Nln: R.-,11i,...,.· l\lsis for A-104 l<'aboun.- ,?Slimui., 
J. M. k>lluon: Pr.--pan, AX- I!~ aid A.X-IOJ informlllk>n k•dir£u» 

N£:\, \IU'TIN<,: 
D111o.•: Nhrlllr) I~ ~08 
Tin: : .H0-4:30 
4-..:111\ln: F.COLOCY l.llfa-.:-
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l. C. h:ld. C}D.I Hll.L Han~irdGn-q,. 111<: 
3:b-37~3 
l'A"oloC, Ollio,. 
Nl>nlary 19, ~8 
Tank hm, l.eak E .. tuatioo 

Dislrihutioo: Jo;: C111Ji1100, ECOLOGY 

PllRl'OSE: 

t..,, fort, EClX...OGY ,A1t.,nJe.-) 
Jim f~ld, CK1M Kll.L 
Pul lfe • ,.'!J(.-d. STOLLER iAU-,n.J.,.,, 
Mid&I F.. lom,1..'11 iAUend.?e1 
B,lh. Roch,,t1<, ECOLllGY 
Man:r.;, Wllod. 1-1.UOR 

R.,vw-· Tont A- 10,I 1-,at ,,olumee.tima~ . 

CH2MHILL 
~...,..>•dG"t..-...p l91:" 

R.lv~· had.1ro11BJ informatioll for hi.ioric•J leu:s fn.,m Tant, AX-100 and AX-10.. 

ltn·ie.· of l'rfl·lnus ~ledlnl S.nnar): 
Tb,: lenUIII')' Z9. :ioos IM('linQ ,u11mary wa5 r~~-oo eru approv.-d , •im-u1 cha.m~•-

DMW .. lm of A-IIM bak \ 'olup l,slmatt 
HNt'-FP-0182 11?". 237, Wa,if Sit/JIU Swt_,y R,pat fa .'tto111/i E 11d111a DA·nn/Nr 31. :!007, 
.:-stirnaLls t-.ei..wn ~ lo !~ialk\flS ol' 11.-IR? , ·w lo,s from SST A-IN in 1978. ~ basi, 
h this .,,ti in• i> d""1 a> PNL-4688. Arunmmt of Si•tk-S/i,1/ Taul:. ltt-11dllal L,q,,id lnMn. 
5.?ction J . 13.1 er( PNL-.1688 discus-,, J'.'O"( kalai t'rotn SSTs as of May 1981 and p!O'<ide, a 
labk lll •ltnariziri,; o!stimaltd kab ol a !'le by .:-edl 1•nk. P NL.J088 re1;,n, 11.= RHO-RF.· SR· 14 • 
MIi)! 1982 Was1.- 9 .. iu 5-ta~ May I~. as t~ SOIII'<',? idenllfyln, l.?llkif11 SSTs and.._, 
lht utim1111td , ·m11, ltaud frolll SST A-ICU is 2500gallon,. RHO-RE-SR-14- ).fsy 1981 
identifo" SSTs Iha! "'Vie cu.?1oriNd 111< hll'ill!J llaked ,,,--. hut ~-.,;NOTlist 1M mluw of 
,.-asi,, l.,al«J ftomay <'fl~ SST!i. PNL-4688 p!t)"id<>s lo other basi• for lllo!".ilinal)d ..--
1,.,,, fro111 SST A - 104. 

Tlw li1$t tim.> ,?sti11&1!!sfor,,,·ast.- los...s from SST• appear in a RDIKkly ,.-ea, ot.•1111 ,unrwy 
ll?pOl'l is in ~mr 19!!J 1RHO-RF.-SR- l-4- ~mb."1' 11183. pq" 23). nc ~l!!d 
.,,tilllilled,..IIOW loo fro111 SST A-ICU is leu thsl l,!IOJ&allon•. Th> e~,-- lou from 
SST A-104 IVpOlli'd in RHO-RE-SR-14 • ~ 198) ii;con,iJtml .. ·ith lW,?SUNlrd , ·asw 
loso of 700 to 1,m@allons ll'pC'(1,id iD July I '175 by IH Hanlolo.lslte cOIIU'll:tor i• 
corre,pc.wimce •illl lhi? ll.S. Enrli) ~an:n mid Oro-i'lopa,Dt Admin~0111Banon. 197~1. 
Furth.?IIIIDll', h 10 fmm cuntnclol's inonthly Nporl for J•rv 19?5 also iepo1h 1hr i'>lillllli'd 
,. . .,., kw fro,n SST A-104 m ioo10 l,!i:l'.ll!Bllons (ARH-LD-~06 8, pa,... 10.t 

Page 100 



RPP-ENV-37956 Rev. l 

Noni of th.> idtntifieJ ..-~= Jo;umtnb Jlll"Mk 111111<.tual basi, b !he e,thNlld ,.._ lo.s 
from SST A-101. 'Th: ""am r.:oo~ lhal lk r..-kre= li>rllw ,'lf.im-.,d • ·ast> l11u fror1 
SST A-104 he drJ as Bunun IQ75 i• f• lllre ll?"li~>nol'HNF-F.P-0181.-id tk i'>limak,J-.·11st.:
l,m vol um, ~ chan9"d lo 700 lo l~'iCO galom . 

Diinl~mofTriAX-ltl L,ak Lou 
A sumnwy 1>1' Tant AX-102 trsien ,;;,111• ...,!; oi,ellllfonal hisn, , and bisloriall leat 1o .. 
inli>nnalion thal ,. ... Jislribu""d lr>IA'llffl ~rnb:l'J pri,.,r to lhi> ~ting ,..as!\!\'~-~ anJ 
d~.._'1 

Att-ni.ies diJCu,J.'d lkor lahJi' cf ,x~nnll lhal ,..as ,..,,olv-N fm111 T11k AX-10~ throu.fl\ an 
•nJ.t~>Vlld vapor Ivar a. '&'fll . C<WU.'llnll k-ak• frrnw tlw •IU?l'poond ,upor trad.-r ,. •• _.. 
J.,1,....,·11d in Jry,.vll 11--0:!- I I ,.-~• first rnonitoted(lJI lvbnary 11, 197S. AIIIJirdriling 
rnridu,;wJ aroun.:l lhiHaar<->r ~a.kr in 19n ltad 11., tht di5'. .. owry 1h11 c~aion wah \i.,. 
On,swr,·ouplin1s.1 on~ ll>lp<>r b.,a.kr '"\?le !.?al.,.,_ Arv,.. dry,.1011 11-02-12 i11111Blled in May 
1975 CXllllim.-d !he <X>fU'IISa&, leaka,e from rhi• vapor hodt r. No hiloi<lll oP!tinw., ,. . ._,. 
lo.:*d for tht vol um, of, ... ~, .... 1-reud fro al tbi> '>lpol' lwakr. ~ boiliDJ • ·~ tns ia 
h, 241-A.X m,J :!41-A IW1k lams •\?re OOIRC...,._, to lllis l»~r and ~illl baliDX 
inl.>rmu,n i, inak--q,,a&, 10 .kr..-rmirr vap.,r ~--ad.-r losws. 

n., a1i.,nd,e•·>lbo r..- vi,...,-..d riv hr.lk>ric:al 1ara11111 :KIIU f<,r.ty•·..,lb 11-0~-I I and 11-0:!-12 
lrom RPP.~ I . lh::w ,...,. ~,,... 11f'(R ,.,..,. radilllion d,,r.,ct.,J in .t),,.·clb 11-0~- 11 and 
11.()1-1~ •we corroil*d lo nath,miurn-106 di-cay nu 1i:>r ndio11:ti•il} d!le.:wd at 50-W-ft b1s 
in .:k),.-ell t l-0~-l l and 3~-~~n t>i!• in ~\:'II I l-00-1~ . lb, hislori.:al '"'" !W'ODlll rodi•i<•n 
J.,1,.-.:11:d ~-50-n t-1s in dry-.1\:'0 I 1-IJ~- •~ ,. ... a ll'.> 1'.'0!Wl.w.:d to robalH'i.) dt,•> ra1c as •·.-11. 

At&,rdvs al,11 dis.:11!&'1 ~ l.~5-in:h liquid levo?J d..v11o."t.~ dtle~J in Tant AX.-Hl2 fros, Ju~ 
ll\. 19@..l thro\Jllh Mey~ . I~. This li.juid l..vel dim••- b. •~ basis li;,r thi-rl'l.imu,J ,. . ._,.._ 
lo.sol' -:i..cro,a11on., (ron Tank AX-10:!. 

Dll<c:9slon of T.anlr. A X-1 N Lr.- Lou 
A summary of Tn AX-104 d..-si1:,111 f;.atUA?S. op rational hislol) . and •i,rorlaal leak Ion 
inli>rmllion lhlt • ·as dislib111ed k> li'am nwlllher. pri<•to this '"'-"Ii~,. .... r...-;,,..·oo inl 
disc~ A Qflll)hi<:al tirn.,lirll' for Tmt AX-104 ,..,ent, ,. ... aloc, f"\'tenWJ . 

Au·ith Tani'. A.X-10.! ~ Dr,?ntr rouplill8joining riv TanL~X-10luh8U>I pity to h, 

•ad.'fV'\-'IIHh•,:.ul»ur ,.-.. lown.:l to ht l.?•kiat1 cond.?n.'111£ in I ?H. No hiAOrical o!M.i~ 

• ·u lc,cllid for I"" "''''°" of rooden~ 1-eek.>d from lliis ll8pOr h.>ai.-r. ~ boilia1 • ·
t:ri:s in tlw ~ I-AX an;l 1.ll-A tilt rarms • ·~ conn«11:,J to this klCk-raod IUlh.-rial bal110., 
inlt>rmation is inakquall: to ~.,,..,aw •apor h.?llli.?r kisi.,s. 

Tri AX· 10-l ..-.scl-ifi,?d as qu,stionable i~ity ,nJ MTl"'ed l'ros, a.:li>e ..,,,, i<.v ia Au,usi 
l'l78 as a ll'SJ• ol'lhe raJicuclivily ~11.-clil'd in ctr,,.·olll I 1-()4..()8_ Ho,o>,?",,tr, th.? ,01rw 11ft~ 
radioactivity d.?lecl,.ld in dl),.\:'11 11-<U-!ll could aot bt ~lemn'li . The st~ ,:arr1rna 
radialion5i8nlll '&'as~cledd•e ,?ISi. 1 ..... ·,rd IBlltAX- ll'lt, ..-hich ltd ~I in 1?78 IO 
""'f"L'I ho ini;,l!fily oflb! lri. No COIT,?ipondi~ liq• iJ Jc.-.. 1 &dirie oro?l.-vwJ ruatioll 
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n,mi1gs .. ~n, J.-,i.,,:r..-d in the ~at Jer..-ctioa pit •I Ill.- Im in.:,i,.u.:d najio,ia;tr,ii,, ••IOS ~~i..--d 
in .ty""'ll l l-04-1::.!-. 11r .-.ti~d ,..~ loss <>I' s.o-:o-,allons lbrtank AX-101 is t-as.?d ~1.-ly 
01 the ..,,..~ '"'t»L.- loss fro11 I@. odrr S STs for ,.'hidl liquid l."'i'I ,kclin.? ,,..as lt'~-

TII.? 11tt.ln&.-s dis,-us~d 1h11 ~ con~llal llC>di! I r-..~ds to IX' ,h~lop.-d thll 1>utld a..'COUlll lbr 
~ ,»stul•--d ,.._ k>0s lion, tlllkAX-104. Tbis c,:,n,...:-ptual model ,.-oold twd 11, a:,'Clllll for 
radio11Ctivil}· J.'1>'ct..-d in dl}"'"'II 11-0J..(ll ,.·ilh<,at c1.,rn,sp,ndin11a.:t.i¥i1y be SI(? Jet..--.:t-,d in the 
l•llk d.-t.."Cti,111 ril am,.:iawd •·i., 1unk AX- 104. 

NEXT :\IEF.TIN<, AGF.NDA 
l. Co11pl,i1o< AX-I(•.'.! ud AX-INA-,r;m.,nls 

ACTIONS: 
l . M. Job•soo: Pr.-,,..n, in.I distribulot n?MIU) 19, 2fU Draf't J.L,,,tjng s,mnlaf) . 
. , M. k•b•soo: Pr,..,.'flt ~isk.>riail ea11ma •n•• k•r dry•"'lls !lll'roundiri,: Tank AX-lOJ at 

.._'lit nctia1 . 
3. M. ,k,buoo: Pn.-,,.r .. AX-10:2 tim.,li~ . 
.al . P. H.!""'·ood: Pr,wjd, ret..rfflc-e inl<llffllllio1 for Jr,-.:i,.i,,,n and J..-tection caret,ilil) f(,r 

prob.!s Us.?d lo IICIO dr}•·i'lls. 
5. P. K?ffi''OOd: R.all~•·elOOlil!1111ffll J>lob for.t),.·rils 11-02-1:2, I l-04.--01, and J l.(IJ.-11 

to dei,nnin, ii' correction or the dela ii rt.,oo,?d 1.-es.-d ,..., dit''-'=• rrol)o?s us.>J 10 ~"" 
Jry,.~lls. 

NF.:\T ~IEF.TING: 
Ow: Match 4, .'.!008 
Tinr: 3:U~,UO 
l..ocntion: ECOLOGY llrtk,• roon1 JB 

Refe,....,..., 

ARH-LD-:m~, B, 1975, Al/a,rn,: Riclltitld Ha,;_f<>rd Co,,ipa,;vMP111"1v Rt,-1 J;J11;t• JIJ75, AUantic 
RkblklJ Hanford Cotnpony, Richland, WB>hi11101 

Burt,.-.n, G. 1975, Slanu o_fT a,Ji. Ul..ll-/(U Co,;rra<'t E1~5-J,-11.JO. 1.?trrJa~d J•ly IO, 11/7 5 
lrorn G. Burtoa Vi~ Pn:lii<knl Produclion anJWasw MlllilC',-mmt AUantii: Ri~hliild 
HllllforuCompllll)' Intl. J. Hbin. DiwctorProduc-tion 1111d w~ Mlllllll('l\:'ll Plt,ir• DlS 

Division, l•.s. En.'fll) ~lo)Bll:h and D.?llelopttVntAdmini5tnlion, RlchJaroWa.hinQll\l 

HM'-EP~ll8! 111v. ~J7, Wam• SratllS S-.ary Rqoo,t for MNJtl,Efldlng D~Ymb,,r .H. ~0<17. 
CH2M HILL Manfol\l Croup '1c .• 11.khland W1Ni"'11on 

PNL,4(,88., l':ll'J, .UN,...n1o{Si11gl,-Sltc-6 Tar..t ~,idwJ l...,,q111J l,:u,n. Marthy, IC S. ,..t al.. 
P..:ito: Nortlla"'.t L1borulllf), Ricl'i1od, WashinQll,n 
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RHO-Rli-SR-1-1- Ma) 198:! K'as1,· S1a1u. S111r,..,y .UtJ~ Jvtt:, Ro,:1.o,·~11 Hlllfonl I ip.,ntion~. 
RdlaJ W.uhi~ 

RHO-RF.-SR-14- ~lllb.,r 198.', K'a.,r.• s,.,.u s-no S.-l'f~~ /'i>fl~. Ro.:t .. ·dl Ha• tt,rd 
~-rations. Rio:hl• nJ Wami111on 
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\II-Tl" 1'-t; Sl '" ·'I .\ R\ 

from: J. G. l'idd. CH:M HILL H111rord GIUOp, n: 
Phltt : 37tr:\7:'I:\ 
Lo,:alion: f..c('!QJ)' om,~. 
Dac.:: March J, ~8 
Suhj.,ct: Tank. farm Ltak boluati,,n 

Tn: Di.<.lrihution'Att.,nd«-, 

l)i:<1rihmion: fo,· Ca11iaoo. EC'Ol.OGY 

PllRPOSK 

Jin1 fi.!IJ, CH1M HILL 
Poul ~n.,.-o,.,d , STOLLER 
Micwl E. Jom!Oll 
&fl. R«>ch'I~. ECOLOGY 
Mon,os. Wood, 1-1.llOR 

(.'ompl.-~ A.X-ICC and AX -IOJ IIJll<'nmffll<. 

Rnlno· d l'n,·lou1 l\ltdlfti ~Hwnal')~ 

CH2MHILL 
....,Jrit.J~ G"l.:tJ: i•-=-. 

Th,d'<: bnl sy 19. 2008 nwetin,pummary ....... m ;e.-.,J aod appro,,~d . lnloonlllion n.--qw,wd hy 
faology ,.-;n '°" indu<hl in the ..-nn,-..,.,1 n-pon. 

Afi!iii!n'd ""~ •-eie a,rnplo lld . PmJ 1-wlll''ood v.-rili«l lbal tih, IIOH l!Bl'lll'lil dli& tor 
Jiy,,.-.,1~ 11-0~-I! 11-0J,J:JI 1111d 11--04-11 "''"'"" olltaiNd USilll! ~ J . lblrefoli' it "''Bl ,...,.,.J 
hit ,un..cli<>1 or Ill<> data k OOI n;,.,d.,J . Tlloi 11511io.'llf,lllenl wpon ••ii d,irify .. -hd pro~ .. -o• 
Ulo.'1 to nNail tho.> dala . 

Tb.- a>..i11mmt l.'am ,. . .,. inlont\NI IW th, C•fatm mwurnent 1<:porl iRPP-.lJ IJI, R.-, . I i ,. . .,. 
is,wd ud posi..--d lo a CH2M HJLLcxt.-m.:Jl .,-.,b?lS-'-

l>~Sllon of AX- IOJ leak \'ol• rw ~: itlnMe 
Miu Johnson piewal!d hisun:al SlllllTll -,~. lorck)-.. ..,n. Str!Ollrrli11 '" A.\'.- IOJ. 
No c,,,_ 137 ,. ... d~x,,,,•red in tbc Jry,.-.,0, an,und A.\'.-IOJor A.\'.-100 . 
,,,.....,, eooplin,sprov idt a co~•liioa ..-el on~ 1X11Cr,urfa.-v of •ap,r twakr pi~ ~m,,'llb 
in 11>., 1JI-A.\'. lflld '.!JI-A 111nl flln!ll. T~ c ouplin,• pro,,id.- lnrups15ion illkl ronlh,;lion or 
IN vap<.,r klldrr ~ wJIWIII• (~~ fiJUll' Ii. 1hl 1o1111 .:ondlld..1d 1h11 wm;lt lo,w, from 
J,.,,wrc<>aplings "'"l"e II pruhllllli CIIW1ol of fiuuwd 1arome in dry.,Ylls and II t.,et from h 
b1r1': wz lSltikely. No ""id lev.>I d«-leaw, "''0? obwrvo,d in Tank AX-IOJ. Olbrr 
.:ooumina1.ioo in 11earb} ~-.,llulld ndioiocli>-it) ,ur1awd81& ,.ill bo, di1c• ...t in tho? iwu 
n~lil\J. 
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Dillcmlloa d AX-ltl LHlt VCJI- Eti1-Ct 
Coruinination from a drener ro11plin1l was vmlie:I u tbe 1D11rw oC I '17 5 conlU1mtion 
discovelNJ Ina aewby .try.. II. Hoa-ewr. no.tiy,,. II c-anil'lllion•-asd~d .n..r t'175 
on,..- the Ii• cl liqeid ~I~'- Ucpa.id ~I -•f<IUIWll to 3JIOO 9alloru do not 
coc:rel• with p,w•tlal evaponlion k>Jan; 1.iq1;.J lcffl me__.nat 111atlu llu.-. beea 
qHS!loudbttll ofabuildlpofCXJITOSiomcumon Lile instND'Dlprobe . Holo·l'Vff. lk'R 11 
insufflcimt evideaor ~ vmfy the iJUlnlMDt wu bad It wu furtier ob&el'ffd that AX-102 is 
OD4' of ti» few tak:s wbtie !llllllifw pmma •ll'lilli?n " re n &ad Genna emi n bould 
iw-.-v be n rvNI if lbi! re WU a 3400 plJoa leak f IOl1I the tank. 

~ pmel condudrd that IKIP is atfricitnt evid.ma, lo qir•ion a tut leak an:I no basis for 
uli1•ina a Ink Ion volurH or iave• IDc'y for lhi • tuk.. 

NE.TI IEETlNC AGENDA 
I. Co~ AX- IOJ As • ts ond begin UPR 8H4'HlXllls. 

In JRPllnlloo for IOI ndiDJ M . .lomtol distribelNI a binblt summariz_qi UPRs l1 
11v A nl AX Fanru.. 

ACTIO 
I. J. Atld: Pltpa, -.I distribllif Mardi 4. 2008 Dnft l>lteti•J Su:imary. 
2. P. Htnwood: Jwvilw .try.. I dllla In A in:IAX lin'I 
3. M. Joliaam: l.ooltup inbmllloo tor ma« ndiaa:tlvityme--1• the fanns. 

ND.T MEE]]NC; 
Ow: April I. 2008 
1lme: 3:<D-4:30 
Location: ECOLCXJY afior room 3B 

Page 105 



RPP-ENV-37956 Rev. 1 

CH2MHILL 

fro 11: 
Phon.i : 
L,>;11io.1n: 
D~: 
Suhjl,'1: 

Dislribllli on: 

PllRl'Q<;I-~ 

J_ G. Fi.-kl CH2t.f Hill. Hwil,.,rdGn•up. In< 
3~1>.,Ul 
b: olo,SY Olli~. 
Af'rll 1. ~8 
T.inlr. Fam L,111: E .. 1u11ic:in 

J"" CauiaK>, ECOLOGY 
Ji111 l'i.akl, CK1M Hn.L 
Les Fon. F.COLOGY 
P .. I lw• •'<XXI, S. M. STOLLER 
Mio.-hiw I Jolw11011, CH2M Hlll 
MarcusWcnl . 1-1.l'OR 

Coq,~ A.X-104 A,w...w •I ond .. io'?s,; ol~r wl..--s in th.> A- aid A.X-Fenn. 

a~,-.... ol Pff\·looli ~IHllng S•IIDU): 

.~rf:>•rJ(l'\A.p I~ 

n.- March4. ~ •,..,linB ,ummary•· ... ro?'l~vd A cyi-o•·as ohwrwd a•d • reqwst to 
J~firw -d11:,wr ooupli~." Ch~i, to lilt summary • ·ill be iacorpnltd and Ill.! tiaal summll} 
distrit>u~d. 

C o• ttnuod Obcu .. 1oo d AX-IU l.ak \' ol•nw [st:1• 11111~ 
It wa. nolo!d tlwt ttw 111m111 activity in dry •'110 I l-04-08suwd IO iacr.-a,e d11Ti11¥ skiicinJ ,,r 
IIWlk AX-104. S.,wral puuibilitie• fur tw eam.,a activity ,.,m, disc...-..--..1 111.? 111nme 
si@JUIIW is rut e<-isltnt •ith a lank 1, a.lr.. Th.! Clllly iniic•i M of II poHih~ tari; l,ak i> no? 
.:ontinu.-d incl\'...., of I""'""' a..1.ivity in I 1-04--08 J1rin1 llw previous :sluici11 c11111pai1n. 
Hc,,o-.. .. ,..r. A.X-1°' iu "hol" lllnk an:! ttww • ·urx, olwrv.-d ,?",, iJtac.? of a hi1II •ctivity • ·~ 
1)1'.l' in lh? wil. P.-ticipanls could IIOI oondlld-, ,.11,~'I' 1•nlt A.X-104 lo.t imtsrily. "°'"'"'"'r. 
t....a111...-1h.- tank hasalm,dy b..>tD ,l•iced and ~mainin1 w>idllllls • 11: "hot." p,uticip11nb 
b,.•li.,v.id lhatAX- 104 is rut t Ii~) ,andidaw forslukinl! r.,i!ardl.-n ofwho?tlwr ii htslm l 
i~l!ril}. 

llaplHntd ldr-s 
A hi >lllllntariz~ •npla,wd ..-11?~ in 241-A.X .. -u ~pillt'd ud dia:u&wd 
UPP.' , i~ludld i• I.ht w .. lnlonnllion llilla S)'Jietn r'WIDS , indidi.> lh.? folbo·i~. 
UPP..-E- I& 1111d E-42 aie otlsa the rum alld Ill\' iJ..-ntiliold in WIDS as " d.-•rwd up" si~s.. 
n,,...,.. upcriierie ..nd ..i-la'ds,..... •ot •f)i'<'if...d. 
Now: UPR E-11~ allJ l'PR-F.-11? •vi.. ink>rd1"n"'°d m th.! C-Far11 lllld A Comp!a [>n.,.;,, 
020196dal'J 11-7-0'.!. irw<'il lo <h.!clr. lo h? sar., th.,w 1..- cocJt>d inWIDSi. 
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UPR-1:-14~ i, l'ar Olllii.k ~ f..mu ,:o.~ n<>t in<:ltJ" in .. ..-,sm:1111. Th< ,oil irr,·-,ntOI"} ll>C'.kl 
1SIM) 9'M1111_,. a Ph•·aste ~ l<>rthiH,,t.,.,..,_ It ,. . .u; noi.-,J thal 11-.. • ·a.si., is lit.,ly oord?nsll!.? 
in a •ilrif~d dll) pifx- . 

Ul'Rl-n-47, ~ I I~ • nd l IQ~ i~ntifiiid inWIDS as p,rtkulat.r oc lll"Wll Ii'~~"- No 
im-.-nk)IJ ,·0111d ~ ttnnia.:d 

SUrf..._~ Radioa:tivil} sar.qs froll l'i'b . .l06 •. lb.-, 100St cum.'111 in IDMSi d(, rP1 ,h<"I"" hitb 
11<1i•ity brr-·~~ tmks: only kno-TI •dh-ity is o•.-r lb" tanks at riser pit loa1lioru. ~''"''-"D 
k taaks • 100 cpm (Ir ar b .... -t ,n>11aJ ..-... nrimil\'d) 

T•t> b.-.ati<= not c•rwnlly idffllil~d as UPR, , .,?I\' idutifi,J in 141-A.X f•m 111d dii.uss--d. 
·n,.,._.,..,..,: 

I. Al dry•·,..11 l l·lll•O:! n.-• AX-10.l hi8h a:li•il) ..-as oboerwd. A Ink inlo,ll'"il) 
.,.,. ... ,m.,u ron.:lud."!J AX-103 ,. .... nil! th..· soun:., . Tlr ,ourwof lhis a:ti•il) i• lilwly a 
Jun.:, 1')6() IOID .lJpalofhith o.:lilfky "IISt.-dia:h•"1fro111anairlil\cin.-ulalll>rair 
,;upply pip.-,line rout.-d hro,wnAX-103 and tr AX-80IA ill!lrnvnl t,uildir,e. Th.> A.X• 
801A in,IIUlni?nl t.ildi"I •·a. dmxuannwd i-nni!tfflll} o•"r" 11R..- ....-d: ~ri,-.J 
IISini •·*ran.I d1emio:aJ rs.>diurn hydr<>ticl>. dlrio: add, <1Xalic a:id. t•rlaric ..:id, 
lri· inliUlll plr,,p~. ~potasium P,llTIIIJl\..._i ll.l>hins. Tklll' nu>h s<>IU1in11s•-.,,., 
initially di~hllfl!L'd kl OP.-,11 tre1Kh.,:s l~ontily IOI ,p,rifi,,J•, dag outside k hllildi111. 
nes-1 trench.-s •vu be<:l.lill>J v.·llh thr\.'C' J.:.-1 or earth cowr. Sut,..,•quutfy , tlush.-s •~"' 
rour.-11 lo 1..-0 crit-, ..i 11.': mnh.-~ 0r~ ~I-A.\: !'am. Foli....•ine 111.-.., llush.-,•.1.-od 
"'1.v1 ,. ... imtoll,.>J insld., th, A.X-8:Jl A buildins to funher r,-du.~ 1h: mdia1i<1n J,-.., rut.? 
i JS0.416 PTI pa,.- 4). N<•R?t:mi wos kxat..,J lhat ci>tails 1h: vol~ or lhi- lklsh 
,>t >lutit-.ns uwd . 

' A piptli"" flilifuN ~.- AX-10.:l .. -11...-, C>-1.TT •·as obw,-,.,-J Iii .:!5 n h\!•- Thi,, i, 
ottrit-ula.l to a pip,liir kak b..--t.,wn AX-101 anJ lhe l02C putnp pil Liquid .,.,._,. 
<,ho;,m.-i! a.,min11 rron 11v 11rouaJ irur th,, A.X- IIH r,ar•p pi1 oo l-19-t>S durin.i i,tl'mpl> 
~' •~l•a w A.X-102 io C- lc.t.:! line•·ith bot ..-ali.'r. 

P1nidf\llllSr.-oon1m,nde(l !hes.: piplin., rwlur;,, t,., i,Jd.,J kJWIDSul(>D$ '""ith pi(x-line i..-11hin 
C-1'11111 that .w l1(lt y<t i&1ti"i.-J a.-. llPR.,;. 

N,• tank <W,-riln•·•""' incicali.'d lorboilirig ,..,..,_. l>lnks in A and A.'i. F...-.i. Mow .).'taiwd 
d=rifXion,~rd,li'IIC<s fc,rw.c l'l'R,. and iaforllllclion ~nrJdlll"iDJ tk' n•.-cin, will tl.
inclad~d in llw A-A.X Ass..~•m.'nt ~ -

.\ddltloalll Dhctffbu: 
C-Fam irro,•ntory Ji,,cunloas in Tri f•D1 \'aJ,,-..., /,- Cmt•aiinati,-.n \'olun- fatim~• 
(RPP-~ . .4051 v.vrt> u~M?(!c<Wl>ist.'fll '""ilh C•Farm kak ..... --.,rwn1s IRPP-EN\'-3341&, R.,, . Ii. 
A aw) n:-,, i>ion •·as dhuili~ for F.coloi) ~•i.-•·. 

NF.'.\T '.\IF.ETINC, AGEND.\ 
Ek1in SX-f'11'11'1 an,mrvnu 
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.\l TIONS: 
I. J. fk-ld: f'n,~ anJ dis.tribut.: Arri I I. 1()08 Dnl\ f.lo.,.:1in1 S•Dll1lill)' . 

1. M. Johri,,on: Pr.ip•r.: SX-fann infonnalil'II fOf di,-:union . 
. , . M. J<>bll50!l: Pr.,par.: A-AX. h1r11 A=~sm.-nt ~p.>11. 

Nf:ST ~10:TINCO: 
Diw: April I~. ~8 
Tin,: .>flH:30 
L<~1tion: ECOLOG'i Llffi..-, ~ .,B 
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rmm: 
Phon.> : 
uic1ti,.,n: 
Dale: 
Sub_j,.:1: 

T,,: 

Disll"ihulioo: 

PllRJ>os•: 

RPP-ENV-37956 Rev. 1 

J. G. l'i<ki C~M HO..L Hankord Group, Inc 
316-~,5~ 
F.a:ology on;.-.,, 
April 15. ~8 
Tank Farm ~at holu11ion 

Di.wihuli on'Att.--n<l.,., • 

Jo, C•uiaD<.>. ECOLOGY 
Ji11 Fi.,ld, CH~! HO..L 
1...--. rort, ECOLOGY 
P•• I ~••t:nl. S. t.l . STOLLER 
Mkba>I k:ihn,.,n. CIUM HIU. 
B.>lh lk,c~,...,. EC'OLOCY 
Man:•sWood. 1-1.tlOR 

&-1in SX-Farm lea. .. ..,.,.m,nl.\ 

In w,,· of~~,.,, M,.,Ung s• ....,ar,: 

CH2MHILL 
~f:.t"C'G"l.ill.p l~· 

T~ April I, .:00S in,..,.,lin~ SUlllmal') • ·t1s r,.,,i.?<r-,-J an..! "l'PU""d • ·ith cban'1'''-

.\ddlllolUII DlliCUl!l!bl of A/A.\ -•·arm \IPlls 
Eaiph,uis ..-as ~d 1h111•-, inv,nlc'I} fi,r UPR• in A.'A.'i. -Fam .:,,uld 11L>I N &t-rmi1.:-d. 
Allh(,~ some UPR> ~ lisi,J L~ " tl.,:irwd up·· in WIDS. The crill,ri111<,rcon,iJ<r~ U..-, "ii,-, 
d,,u,"11 •pat th.- WN ar.:- o• kl<.''ll'Q, a. is t•o! dPb?clion limit for a1y iiulnlf'k'lll> w.:d kl ma!.., 
lhis iu<ll;inc• l Typical!) in th<' ,:-0,1,ii,.,s •••a, cl.,1~,rouihto di11inat, sm.:,.-nl,k, 
cont•millllion >111d to a11,.,.., • ·~'I'S ialo tho? loca1ion. 

A-•i.awnlofSX-114 
lnfonnalion rea.wdn~ tmk trdll>kr>, •~•.!! conJiti,'lls ;,llJ ,:u• blmination ,)t>..,r,.,--.J near SX-
11~ • ·as r,ei.,~d b) Miko, fohn,,, ,n. Muhi~ unique ~ch 01"SX-h1rai ,...,,., ilkmili.--d. 
Pr""'-'lltllilln J..'!Wls ··~I t,,· in tho! IIS>i'Sl<ft.>1111,port. 

SX- 114 • ·as dS>lSil~ as en ll&Sllh.'11 i.,......,, b..-.1 <,O 11aaima act.r,· ii) ,ff.l,(1(.0,epm, ia dr)"'·d I 
41-".)4..06 o""-""""d ~.._..red in~ 101 :! ill .~ II i,.,1,,,.-1,'f'( ,nJ •urfew i bp;.~ ahc,.- 16 n ahov.-
ltr tonk ha..- . Un &I:! 1r.2 mDlallinalkln ,. . ., ot,i.,r,.·,~ at; I ll ¥ -No Uq1id "-"'"' It-... hu ~"'" 
,-.t...--n·.-d and no leak iawnlol) ani1b<'J in tit., Jllsl . Ho.,.-.,..,,_ tlleR? l>IV no J,;n,:..,.-• pi""~"" 1.-u:s 
around SX-114 aoo estruo:tur•I hilu.., • ·as a typic• I tau..- , ,i· leaks tor lmb •rilh 11,mr,.-nttv~ 
.ind "UJ"' lyp,, hi,iori.,s , ia1illr 10 SX-1 IJ. 

Bas.--.J oo u,.., pumw 1,,.-1 undd..,c..y the dr)•·~ll a..·li,icy -wars ll• i., R1-IOll .. d/c,rCo-!lfl 
n,., ,. ... .:, l)P" in tile i.wi: at the lim.. "''"" RF.DlX fon F.xc~_. .., . .,.te . I• 1his-..·11St, ty~. C..-
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IJ7 wasex'11Ced rlDID llEDOX hi1b lnel w~. An a:tiol •·as ~d to look closer 11 the 
records to ~a ti» P"WDlofC, a:tra:~d in the process and u., IUllo ores to Ru •·1111.? 
follo'Ai•gextra:tion. nis may enable I T'Ollah c•IC'llalioa to c1timale Bii lJRll!r bound li?al 
il'MlnlOfy. la:l:IDI! thal, IK> k,al: volum.? eslilll8le could be li?lo!mlired 

&call!I! no Csw ob1erwd and Ru-106 bas c:i-aiyed. f1t• re dmncli!rizlDOll mw dr)'Well4 1-
04-06 • ·Olld larJtl diemlcaJ comtitllfflb. This leak ~ lo be Jninor axnpnd ID otbl!.r SX
Fum l'l?lnaa ad •ddition•J cbandl.'liialio• may ml be ~ 

NE.ff ll!ETINO AGENDA 
Contime SX-Fann leak asammmu (SX-113 ad 115) 

ACTION• 
I. J. Fitld: Pa,ru, and distrib,ue April 15. 2008 Oral\ ~keti•J Snumy. 
2. M . ~ Loot b WJllllltioo ahowin@ the C• 137 llOOCallr'llllo al._,r die C1 

a:tnctioa prooeH and die Cl/Ru r1tio for 1M waste. 
(Findiria; The HDW ll!V. 5 Mewl dou not contain a IICf)IIU! deliDi?d wui., typ for REOOX 
ion ex~ w- and no anpleanalyseso<tlais wasli? type •'ffl? locEd. lberebe an 
estitoalil of IN w•- Ion m .alDly a•1 not be 1t11U 11 1h11' tirm Hi1t1 llle Ru-106 
cono:rnlnl:lon and BM•ined lii?al: pomeuy.) 
J . M. Jolu1500: Prepare a:kiitional SX-Fann inlonmtlon bduc-.lon. 

NEXT ll!lrrlNG: 
D•w. April 29. 2008 
Tino: 3:00-4:30 
Location: ECcx.oGY Offtoe room JB 

Page 110 




