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EXECUTIVE SUMMARY

This document provides the results of a tank integrity leak assessment performed for tank
241-AX-104 (AX-104). The leak assessment process is described in Engineering Procedure
TFC-ENG-CHEM-D-42, Tank Leak Assessment Process.

Single-shell tank 241-AX-104 is a one million gallon capacity, 75-foot diameter, 1 ™ steel-lined
concrete shell tank located in the southeast corner of the four-tank 241-AX Tank Farm. The tank
was placed in service in )65, and continued to receive and store waste until A 1st 1978 when
it wasr red from service. rank was sluiced in 1* . " and 1978 and im
stabilized on August 10, 1981 based on a review of tank photographs. The tank was classified as
having questionable integrity in August 1978 based on radioactivity detected in drywell 11-04-
08. The source of the radioactivity could not be determined. The four valve and service pit drain

lines connecting to the tank were removed during August 1981 to prevent water intrusion.

In 2007, CH2M HILL Hanford Group Inc., with the U.S. Department of Energy — Office of
River Protection and the Washington State Department of ..colc  /, developed a process to re-
assess selected tank leak volume and inventory estimates, and to update single-shell tank leak
and unplanned release volumes and inventory estimates as emergent field data are obtained. The

process is described in RPP-32681, Process to Estimate Tank Farm Vadose Zone Inventories.

In February, 2008, a review of waste released to the soils from tank AX-104 was conducted in
accordance with the RPP-32681 process. The review concluded that a leak from the tank was
unlikely given the low levels of gamma activity measured in drywells and other more probable
sources for the drywell activity. The AX farm tanks were reassessed in January 2014, and a tank
leak integrity assessment was recommende A formal leak assessment of tank AX-104 was
performed during June, 2014. The method of analysis used for the formal leak assessment

process was Engineering Procedure TFC-ENG-CHEM-D-42.

The leak assessment team developed plausible hypotheses for the observed tank behavior based

on :review of in-tank and ex-tank data:
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1.0 INTRODUCTION

This document provides the results of a tank integrity leak assessment performed for tank
241-AX. )4 (AX-104). The leak assessment process is :scribed in Engineering Procedure
TFC-ENG-CHEM-D-42.

Tank AX-104 was one of several 241-A and 241-AX tank farm tanks selected for leak integrity
reassessment in accordance with RPP-32681, Process to Estimate Tank Farm Vadose Zone
Inventories. The RPP-32681 process involves reviewing and updating of tai  leak estimates,
single-shell tank (SST) leak and unplanned release volumes, and inventory estimates as emergent
field data are obtained. The assessment concluded tank AX-104 may not have leaked and
recommended reassessing the int« ity designation for the tank (RPP-ENV-37956, Hanford A
and AX-Farm Leak Assessments Report: 241-A-103, 241-A-104, 241-4-105, 241-SX-102, 241-
AX-104 and Unplanned Waste Releases).

The report is organized as follows: Section 2.0 describes the assessment method used;

Section 3.0 provides a brief summary of tank design and history; Section 4.0 summarizes past
leak evaluations; Sections 5.0 and 6.0 present in-tank monitoring surface level data and ex-tank
data; Section 7.0 shows the leak and non-leak hypotheses for the tank and Section 8.0
summarizes assessment observations and results. Meeting minutes and elicitation leak
probability evaluations are included as Appendices A and B, respectively.

1-1
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3.0 . ANK DESCRIPTION AND HISTORY

Tank 241-AX-104 (tank AX-104) is a one million gallon capacity, 75-foot diameter, mild steel-
lined concrete shell tank located in the southeast corner of the four-tank 241-AX Tank Farm.

he tanks in the 241-AX Tank farm were designed to contain liquid and solid wastes at a
maximum temperature of 350°F. Each tank contains a network of drain slots in the concrete
base immediately below the carbon steel liner. The drain network is connected to a 24-inch,
60-foot deep leak detection pit, equipped to monitor tank leaks.

An underground 20-inch vent line from each of the 241-AX tanks connects to a 24-inch vapor
exhaust header that runs to the 241-AX-152 di station, then to a tie-in with the 241-A Tank

rm v header, then on to the ventilation system at 241-A-702 Building. The ventilation
system provided for the removal of off-gas and water vapor from the boiling waste -

The tank was placed into service in 1965, and continued to receive and store waste until

August, 1978 when it was removed from service. The tank was classified as having questionable
integrity in August 1978 based on radioactivity detected in drywell 11-04-08. The source of the
radioactivity could not be determined, but a leak from tank AX-104 was identified as a possible
source.

Tank AX-104 received PUREX Plant waste from 1965 to 1969. The tank also received high-
activity waste from 221-B Plant in 1969. Supernatant was transferred out of tank AX-104 in
1970 and again in 1972. Tank AX-104 was then refilled with PUREX sludge supernatant (PSS)
from SST A-102 from October 1972 through March 1973. Tank AX-104 also received PSS
from sluicing tank A-104 in September 1974 and PSS >m sluicing tank A-103 in the second
quarter of FY 1976. The PSS was transferred fr  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-104 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 tank AX-104
(See Figure 3. ).

The tank was classified as having questionable integrity in August 1978 based on radioactivity
detected in drywell 11-04-08. The tank was declared interim stabilized on August ), 1981
based on a review of tank photographs. The four valve and service pit drain lines connecting to
the tank were removed during August 1981 to prevent water intrusion '

Tank AX-104 currently holds 5 to 7.5 kgal of dry sludge and no free supernatant
(RPP-RPT- 918, 2009 Auto-TCR for Tank 241-AX-104).

The tank was equipped for liquid level monitoring initially with a manual tape. An ENRAF®
surface level instrument is currently deployed for water intrusion detection. There is no liquid
observation well. The tank is passively ventilated.

Additional descriptions 1 history fort * AX-104 are presented in RPP-ENV-37956 and
referenced reports.

3-1
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4.0 PAST LEAK ASSESSMENTS

Tank AX-104 was designated a questionable integrity tank and was removed from active service
in August 1978 as a result of the radioactivity detected in drywell 11-04-08 .. .gure 4-1). The
strongest gamma radiation signal was detected due east, toward tank AX-104, which led
personnel in 1978 to suspect the integrity of the tank (Routson, Letter 60110-78-019, “Probable
Source of Activity Detected in Well 11-04-08,” In: HNF-4872, Single-Shell Tank History
Compilation, Vol. 11, ref. 6). The tank was desi; 1ited an assumed leaker in 1988 (HNF-EP-
0182).

The following observations and conclusions are documented in RPP-ENV-37956.

No increase in radiation was detected in the leak detection pit or drywells associated with this
tank that was attributed to a tank leak; however, an increase in radiation abo: ba ground
reaching a peak of 247 cps at 64-ft bgs was observed in drywell 11-04-08 in November 1977.
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 &, 1978, but then
began to increase again reaching 287 cps on April 19, 1978 (OR 77-202, Radiation Peak in Dry
Well 11-04-08 Exceeding Increase Criterion). Tank AX-104 was receiving PSS solution and
sludge from final cleanout of tank 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
1 -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 (WHC-SD-WM-TI-356 page 11-04-10). RPP-8821,
Analysis and Summary Report of Historical Dry Well Gamma Logs for the 214-AX Tank Farm —
200 East, page 40, shows that the radioactivity in drywell 11-04-19 increased in 1978 and then
rapidly decreased following a Ru-106 decay curve.

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 11-04-08 was determined to be due east,
toward tank AX-104. The radioactivity detected in drywell 11-04-08 was subsequently
correlated to ru  nium-106 decay rate (RPP-8821 pages 18-21).

Drywells nearby tank AX-104 currently do not show any significant contamination associated
with a tank leak (GJO-97-14-TAR/GJ-HAN-12, Vadose Zone Characterization Project and the
Hanford Tank Farms, AX Tank Farm Report). Migration of '*’Cs 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.

The Field Investigation Report for Waste Management Areas C and A-AX (RPP-35484) states
the following:

17 of 133
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suggests that ruthenium-106 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 levi . 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 spill. Unlike the other drywells around
tank AX-1(  mid 1990s spectral gamma data analyses for drywell 11-04-10 show '*'Cs
peaks at approximately 5 ft bgs, accompanied by °°Co and '**Eu peaks in the same
location.”

12008 the RPP-32681 leak inventory assessment team concluded that it is doubtful = ]
waste actually leaked fro k AX- |since the leak de ion pit and drywe  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 11-04-01 and 11-04-11 is the
leaking Dresser coupling associated with the tank off-gas piping. The source of the historical
'%Ru radioactivity detected in drywells 11-04-08 can’t be definitively determined, but it could be
from migration of contamination associated with the Dresser coupling leaks in this tank farm or

arby condensate lines which may have leaked. Ruthenium is known to readily migrate

rough Hanford soils.

The leak inventory assessment team recommended that HNF-EP-0182 be revised to indicate that
there is no basis to assign a leak loss volume or inventory for tank AX-104. In the 2008
assessment, participants could not conclude whether tank AX-104 lost integrity. However,
because the tank has been sluiced and remaining residuals are thermally “hot,” participants
believed that tank AX-104 was not a likely candidate for sluicing regardless of whether it has
lost integrity, and an in ity analysis was not reccommended. Upon reassessing the leak
inventory for tank AX-104 and based upon the tank AX-102 integrity assessment and observed
similarities with tank AX-104, an integrity assessment for tank AX-104 was initiated after
swabbing the AX farm leak detection pits and reviewing sample results.

A formal assessment was conducted in accordance with TFC-ENG-CHEM-D-42. The
Tank AX-104 Leak Assessment Team reviewed and discussed the RPP-ENV-37956 report.
The following sections present data discussed for the tank AX-104 integrity assessment and
evaluations of the data.

Tank AX-104 integrity leak assessment meeting minutes are presented in Appendix A.
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Tal :5-1. Tank 241-AX-104 Liquid Level Measurements and Changes
(1973 to 1986)

Change from

Liquid : C Native
Date level Baigljne p:g:;?ﬁ; cha _mts
{in.) (in.) (in.)
06/18/73 37.50 0.00 Manual tape
07/16/73 36.75 -0.75 -0.75 Steady decrease
07/17/73 38.00 -0.75 Transfer
07/30/73 37.50 -0.50 -1.25 New tape installed
08/03/73 37.25 -0.25 -1.80 Steady decrea
11/09/73 42.00 -1 Transfer
12/03/73 38.00 -4.00 -5.50 Steady decrease
12/19/73 42.50 +4,50 -1.00 Steady increase
01/05/74 48.75 -1.00 nsfers
01/22/74 46 -~ 75 -3.7% steady decrease
02/01/74 50.uw -3.75 Transfers
07/08/74 40.00 -10.00 -13.75 Steady decrease
08/10/74 282.25 -13.75 Transfers
04/30/75 248.00 -13.75 Steady decrease
evaporation
05/01/75 246.8C -13.75 FIC installed
03/10/76 185.15 -13.75 Steady decrease/
associated with
evaporation
03/26/76 129.15 -13.75 Transfers
04/13/76  125.85 -13.7% Steady decrease/
‘aporation
04/24/76 132.70 -13.75 iransfers
09/08/76 102.35 -13.75 Steady decrease/
evaporation
03/03/77 58.65 -13.7% Transfers
03/28/77 52.15 -13.75 Steady decrease/
evaporation
08/24/77 7.10 -13.75 Sluicing and transfers
09/23/77 3.15 -13.75 Steady decrease/
evaporation, now using
manual tape
11/07/77 11.50 -13.75 Sluicing and transfers
12/04/77 10.00 -13.75 Steady decrease/
evaporation
12/05/77 10.50 -13.75 Water added--
circulators
01/23/78 9.00 -13.75 Steady decrease/
evaporation
02/02/78 11.70 -13.75 Now using FIC gage
02/28/78 10.90 -13.75 Slow decrease/
evaporation

5-2
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Figure 5-3. AX-104 Temperature, 1966-71
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Reference: RHO-CD-1172, Survey of the Single-Shell Tank Thermal Histories
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6.0 EX-TANK DATA

There are two ex-tank leak detection systems installed for tank AX-104: drywells  the soil
surrounding the tank, and a leak detection pit connected to a system of drain slots built into the
concrete foundation of tank AX-104.

6.1 OCCURRENCE REPORTS

Several occurrence reports were issued for increased radiation in drywells near tank AX-104.

In April 1975, Occurrence Report 75-47 reported increased radiation in drywell 11-04-11 (later

r orts determined 11-04-11 is a typo; should be 11-04-01) at the 40 ft level since the * ywell

was drilled in January 1¢ . J. The report states * tneither thet ° liquid level nor leak detection
t liquid level or radiation monitoring give any indications of a tank leak. The source of the

radiation around the drywell was not identified. Occurrence Report 75-47 noted that past

experience had shown shallow contamination to be the result of failed transfer lines, surface

spi  or other direct buried facility features. The OR also states “action taken to attempt sealing

leaky vapor header will determine further action.”

In January 1976, Occurrence Report 76-08, Radiation Increase Monitored by Tank Dry Well,
was issue for a gradual increase in the radiation peak at 32 ft BGS in drywell 11-04-01. The
report states that “the increased radiation is considered normal migration of radionuclides
transported by the unusually high moisture content in the ground. A program is being
implemented to prevent further contamination leakage from the exhaust header system.” The
report also suggests that the vapor header leak was a past leak, and “‘corrective action is planned
if and when vapor header exhaust gives evidence of renewed leakage.” Occurrence Report 76-
59, Increase in Dry Well Radiation Exceeding Action Criteria, issued in April 1976, notes that
the ¢ = st header is located at a depth of 10 ft and ~10-15 ft from drywell 11-t 1.

THC-SD-WM-TI-356 states “through subsequent - estigation the source of the contamination
has been determined to be the tank’s 20-in vapor line at points above the tank and at the line tied
into the 24-in vessel vent header” (Figure 6-1).

On November 11, 1977 Occurrence Report 77-202 was issued when drywell 11-04-08 was
observed to have an increase in radiation above background reaching a peak of 247 c/s at 64-ft
bgs. e increase in radiation began in May 1976, but did not exceed background levels until
August 1976. The radioactivity in this drywell decreased to 204 c/s on March 8, 1978, but then
began to increase again reaching 287 c/s on April 19, 1978. Four possible sources of radiation
were investigated: 1) A resser coupling leak in the exhaust :ader system between tanks
AX-103 and AX-104 (See Figure 6-1), 2). Leak in the tankAX-102 to tank AX-103 exhaust
header system, 3) Process piping leak south of tank AX-104, 4) a leak in tank AX-104. A
specific apparent cause was not determined at that time and the normal surveillance of the tank
continued.
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entrained in the vapor as it was removed from the tank throughout this period, to the time when
drywell 11-02-11 was first monitored and the Ru-106 contamination found at 55-feet in 1975.

The quantity of condensate and radionuclides is dependent on the temperature of the stored
wastes, relative volatility of the radionuclides and other factors. Waste temperatures for the
period May, 1969 — September, 1971 indicate the tank was at or near boiling temperature
(RHO-CD-1172).

Drawings H-2-44618, Direct Buried Piping Plan Tks 101 & 102 AX, H-2-44619, Direct Buried

Piping Plan Tks 103 & 104 AX, and H-2-44620, Direct Buried Piping Plan 241-AX-152 Area,

show that the 24-in vapor exhaust line and the branch lines to the individual tanks sloped down

toward tanks AX-101 and AX-102. Any condensate formed the 24-inch vapor exhaust line

woul v ‘ter-flowed back into these two tanks, con  1ously ng the lower irts of the
Lo gs.

A detailed review of the same drawings also suggests that the Dresser couplings were utilized to
compensate for some slight elevation differences between vent piping sections, adding a
| ential strain on the coupling seal or forming low spots where condensate could accumulate.

6.2 DRYWELL LOGGING DATA

Eight drywells surround tank AX-104 (11-04-01, 11-02-10, 11-04-05, 11-04-07, 11-04-19,
11-04-08, 10-04-10 ar  11-04-11) (F" e 6-2). Until 1975, gross gamma ray logging data from
the drywells were collected in non-digital format. In 1975 the surveillance program was
upgraded to a digital logging system, and gross gamma ray logs were captured utilizing several
types of detectors. Gross gamma logs were collected from these drywells until mid-1994. In
1996 spectral gamma logging data was collected.

Table 6-1 and Table 6-2 provide information about the tank X-104 drywell construction and
location with respect to the tank.
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Figure 6-5. Drywell 11-04-11 Historical Gross Gamma Logs
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Figure 6-7. Drywell 11-

) Historical Gross Gamma Logs
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Figure 6-8 shows the 1996 SGLS results for these drywells. The SGLS results are discussed in

GJ-HAN-52, Vadose Zone Characterization Project at the Hanford Tank Farms, Tank Summary
Data Report for Tank AX-104.

Drywells nearby tank AX-104 currently do not show any significant contamination associated
with a tank leak, as shown in Figure 6-8. Migration of '*’Cs contamination down the inside or

outside of the drywell casing is suspected to have affec

* 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 6-8.
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Table 6-3. AX-104 Leak Detection Pit Liquid
and Radiation Levels (1' . 3-1986)

lL.iquid Radiation
Date level level
(in.) (c/min)

06/15/73 24 300
09/15/73 24 0
12/15/73 24 0
04/15/74 24 0
05/15/74 23 0
06/15/74 23 0
07/15/74 22.8 0
08/15/74 21.1 0
09/15/74 20.7 0
10/15/74 21.1 0
11/15/74 21.1 0
12/15/74 20.7 0
01/15/75 21.1 0
02/15/75 20.7 0
03/15/75 20.7 0
04/15/75 21.1 0
05/15/75 20.7 0
06/15/75 - 20.7 0
07/15/75 21.1 0
08/15/75 21.1 0
08/25/75 21.6 0
09/21/7% 21.1 0
12718/75 21.6 0
12/28/75 21.1 0
01/08/76 21.6 0
03/31/76 21,0 0
04/26/76 22.0 0
05/26/76 22.5 0
06/26/76 21.0 0
09/15/76 21.5 0
10/29/76 16.0 0
11/03/76 16.0 0
12/05/76 15.0 0
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Table 6-3. AX-104 Leak Detection Pit Liquid
| Radiation Levels (1973-1986)

Liquid level

Radiation level

Date Weight Comments
Gage factor (c/min)
(in.)

12/27/76 14.0 Q LL slow decrease

12/28/76 4.8 0.0 <40 Radiation pen jumping

12/29/76 4.9 0.0 1

12/30/76 5.0 21.0 1to4 Radiation pen erratic

12/30/76 5.0 21.0 <30 Radiation pen erratic

01/05/77 16.5 - 8 to 20 LL decrease

01/06/77 4.9 0.0 8

01/07/77 4.9 20.0 10

07/09/77 4.5 17.0 1 to 25 LL very slow decrease

10/26/77 0.0 0.0 0 to 30 LL steady decrease

03/02/78 0.0 0.0 2 to 60 LL stable at 0 in.,
radiation erratic

03/03/78 Q0.0 0.0 580 Radfation increase

03/29/78 0.0 0.0 500 Stable

03/30/78 0.0 0.0 800 Radiation increase

12/20/78 0.0 0,0 850 Radiation varies 600 to
1,000 ¢/min

08/21/79 1.0 6.5 100 Water added

12731479 1.0 20 107 Stable

12/11/80 0.8 5 200 LL sTow decrease

01/25/81 0.0 u.0 400 LL steady decrease,
radiation increase

01/27/81 1.5 6.9 80 Water added

02/25/81 1.0 3.0 150 LL steady decrease,
radiation increase

02/26/81 2.5 10.5 100 Water added

05/13/81 0.5 0.0 3 LL steady decrease,
radiation increase

05/14/81 2.2 9.0 120 Water added

09/23/81 0.0 0.0 300 LL steady decrease,
radiation increase

09/24/81 2.5 10.0 200 Water added

01/13/82 1.0 1.0 100 LL steady decrease,
radiation stable

01/14/82 3.0 12.5 90 Water added

04/18/82 3.0 8.5 100 LL stable, radiation
stable

12712782 3.5 17.0 90 Readings vary from 0.3

6-14

to 3.8 in. due to
evaporation, water
additions, and rain.
Radiation stable
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8.0 EVALUATION

1e tank AX-104 Leak Assessment team reviewed past assessments and documentation and
three indicators that could influence a judgment on the leak integrity of tank AX-104. They are
briefly summarized below.

8.1 DRYWELL 11-04-08 DATA

After drywell 11-04-08 was drilled, soil contamination was found during the initial logging of
the drywell. Ru-106 was identified as the responsible radionuclide; none of the other gamma
radionuclides present in nk waste were detected. . .ie source is either related to vapor
condensate leaks from the nearby Dresser coupling or a tank leak.

Tank AX-104 operated at high boiling temperatures for several years. Radionuclide volatility
could have carried Ru-106, as well as 137Cs, into the soil column via the Dresser coupling leaks.
It is possible that the '*’Cs could have been preferentially adsorbed to the soil at the upper levels
of the soil column while the Ru-106 was carried with the moisture plume to lower levels.
Interestinglv. when the drywell was re-logged with the SGLS system in 1995, trace amounts of
37Cs were tected in the drywell. By this time, the Ru-106 had decayed below the SGLS’
detection threshold.

Routson (Letter 60110-78-019) noted that the two possible sources for increased activity in
drywell 11-04-08 included a Dresser coupling failure near well 11-04-11 or a leak in tank AX-
104. “If the source was the Dresser coupling break, activity would likely be detected in either
well 11-04-10 or 11-04-05 which are both clean. In addition a plot of the activity increase
against time shows two decreases in activity at approximately the same time after a liquid source
was removed from the tank. In the first case, the tank was pumped in mid-February and the
activity decrease began about the first of May. In the second case, sluicing stopped in mid-
August and the activity decrease began about mid-November. These time lapses are about what
can be expected once liquid is removed. Thus the 241-AX-104 would seem to be a more likely
source of activity.”

Based on the letter from Routson and discussion with the Geological Sciences Unit, Stalos
concluded “it is highly improbable that the exhaust line leakage could reach the 11-04-08
drywell without also appearing in the 11-04-10 drywell.” (Stalos, 1978, Memo to J.H. Garbrick,
dated April 24, Tank 104-AX, In: HNF-4872, Vol. II, Ref. 7).

As noted above, RPP-35484 concludes that whether elevated gross gamma measurements of
'%Ru indicates a continuation of waste migration from the same source affecting

drywells 11-04-01 and 11-04-11 (the Dresser coupling failure) 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 'ss. Unlike the other drywells around tank AX-104, 1995 spectral gamma

8-1
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data analyses show '>’Cs peaks at approximately 5 ft bgs, acc: ied by ©°Co:  1"**Eu peaks
in the same location.”

The integrity assessment team concurred that based on the location of the Dresser coupling leaks
near tanks AX-104 (see Figure 6-10), migration to drywell 11-04-08 without by-passing drywells
11-04-19 or 11-04-10 appears to be infeasible. However, other potential leak sources are closer
to drywell 11-04-08 including flush pits from two valve pits, a ventilation line about 50 ft west of
the drywell and a direct buried condensate drain line from tank AY-102 that passes just to the
west of dryw: 11-04-08 (See 1 ure 8-1). Tank waste losses from the valve and flush pits are
possible; but as for a tank loss, the gamma activity level from waste losses should be greater than
the drywell gamma activity observed. Losses from the condensate line or condensate drain line
from tank AY-102 are not documented but appear likely, given other condensate leaks and
provide a viable source for the low activity Ru-106 observed in gamma measurements.
Although the ventilation line is ~50 ft away, the excavation foundation west of tanks AX-103
and AX-104 pes downward to the east, toward the tanks and migration of mobile and short-
live radionuclides along this path is feasible. It was also noted that ventilation lines were

sed * port *° sconcrete beams (Figure 8-2). After being excavated, the soils replaced
around ns we kely more loosely compacted than natural background soils, creating an
enhanced flow path to the excavation base. ‘

82 LEAKDE ECTION PIT CONTAMINATION

The source of the radiation detected in the tank AX-104 LDP has not been verified. Recent pit
swabs showed total gamma radioactivity levels of ~1,000 cpm on dry swab samples from the
LDP (See Appendix A.1, Meeting Minutes #1, Attachment 4). The recent total gamma activity
is essentially the same as historical gamma monitoring results for the LDP. As noted in Section
6.3, 000 cpm is eight orders of magnitude lower than the level of radioactivity that was
measured in the tank supernatant. The 241-AX tank farm ventilation header was connected to
the leak detection pit and conde ate may have drained back through leaking seal pots to the leak
detection pit.

8.3 DRESSER COUPLIN LEAK AND AUGER SAMPLES

Drywell radiation measurements, neutron moisture surveys, and auger drilling samples showed
that at least two of the Dresser couplings in the ventilation header line leaked. One of the auger
locations is near a Dresser coupling located over the dome of tank AX-104 (Figure 6-10).

Auger sample results, occurrence reports, a;  other evaluations concluded that leaks from the
Dresser couplings were the source of gamma radioactivity found in drywells 11-04-11 and
11-04-01. When the leakage started is not certain, but '®Ru radioactivity was already present in
the soil at 55 ft bgs in 1975 when the drywells near tank AX-104 were drilled in 1975. By 1975,
the tanks had :en in operation for about 11 years, several at high self-boiling waste
temperatures. The vapor exhaust system would have already been subjected to very high thermal
stresses that could have caused the Dresser couplings to leak. The question of what mechanisms
contributed to the couplings’ fa ire is open to conjecture, but the following mechanisms are
credible: gasket damage caused by repeated thermal cycling of the vapor exhaust header,

8-2
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9.0 CONCI SIONS

The process for assessing the leak status of a tank is designed to estima a leak probability.
Probability is defined as a measure of the state of knowledge or belief about the likelihood that

a specific state of nature (e.g., a tank has leaked or is leaking) is true. Probability must be
between 0 (absolute certainty that the state of nature is not true) and 1 (absolute certainty that

the state of nature is true). The process starts with a prior probability = lependent of the
available data. This establishes any pre-evaluation bias and is typically established at 0.5 that
the tank is leaking or has leaked without consideration of the specific data initiating this process
(i.e., no pre-evaluation bias, either for or against a leak). Then reviews of in-tank data and ex-
tank data are used to establish conditional probabilities for whether the leak hypothesis or the
non ak hypothesis is supported by the data. The conditional probabilities are used to adjust the
1 ~ orobal y wvarde’ ' hypot ‘probability > 0.5) or a non-leak hypothesis '
(probability < 0.5).

There was consensus among the members of the assessment team that the available in-tank and
ex-tank data indicated that the “‘no-leak” hypothesis was more consistent with the data, and that
tank A 104 did not leak. Elicitation scores for the obability of a tank AX-104 leak ranged
from p =0.002 to p = 0.04 (See Appendix B). The following general observations were made:
Liquid leve decreases reported in OR 77-19 have been explained and did not appear to be a
concern in the past; the LDP liquid level continually decreased and should increase for a tank
leak; radioactivity at drywell 11-04-08 likely didn’t originate from the ventilation header Dresser
coupling leaks between the tanks and it appears to be too low to be from a tank leak, but appears
to be consistent with a condensate leak; if the tank leaked, other radionuclides such as B7Cs or
%9Co would be expected in spectral gamma scans. A leak from ventilation lines near drywell 11-
04-08, flush pit leaks or surface runoff and migration are viable sources for the Ru-106 in
drywell 11-04-08.

The recommendation of the leak assessment team is that the integrity status of tank AX-104 be
anged from “Assumed Leaker” to “Sound”.

The results of the assessment were presented to the Executive Safety Review Board (ESRB) on
August 25, 2014. The board concurred that the integrity status of tank AX-104 should be
changed from “assumed leaker” to “sound” (See Appendix AS5).
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-) showed that <1,000 dpm/100 cm or <100 cpm beta-gamma
in the AX-102 LDP. In comparison, the AX-101, AX-103, and AX-104 LDP's shov | higher sample
results. The highest result was found in the AX-104 LDP (~10,000 dpm beta-gamma activity or
~1,000 cpm) (See Attachment 4). The beta-gan 1 activity level in the AX-104 LDP was
determined to be ~8 orders of magnitude lower than the level of radioactivity in previous tank liquid
samples (decayed to 2014). It was recommended that the methodology used for LDP samples be
described in the assessment report (included in attachment 4).

The team concluded that the LDP sample results supported the determination that tank AX-102 did
not leak. Results of previous elicitation scores ranged from 0.01 to 0.16 with an average of 0.065,
indicating a low probability (6.5%) that the tank leaked. The team concurred with the earlier
elicitation results and det 'd that a separate elicitation was not needed.

No additional data needs for the AX -102 tank integrity assessment were identified. Suggestions
were given for statements to include in the AX-102 inte.  y asses: :nt report.

AX-104 integrity Assessment Kick-off

Tank AX-104 was classified questionable integrity in August 1978 based on radioactivity detected in
drywell 11-04-08. The source of the radioactivity was determined to be either from dresser coupling
leaks fr  the ventilation header, as for tank AX-102, or from a tank AX-104 leak. The cation of
the dresser coupling leaks and drywells near tank AX-104 showing gamma activity were briefly
discussed. Past AX-104 LDP results and auger sampling results were presented for com| ison
with LDP swab sample results obtained in May 2014. It was determined that other than the LDP
swab samples recently obtained, no additional field investigations should be needed for the AX-104
integrity assessment.

Tank AX-104 process history, liquid level changes, drywell monitoring results, auger sample results,
and LDP results will be reviewed and discussed in more detail in the next meeting. Information to
be discussed is inprliidad in a Araft AXY_1NA4A laalk Aatartinn rannrt availahla in the \ETIG share area at
the following link:

Next Meeting:
The next assessment team meeting is tentatively schedulc  for 6-12-2014.

Team Member Actions:

1. JGF = Prepare June 5, 2014 meeting summary.
2, JGF - Schedule ESRB presentation for AX-102.

3. JGF - Complete AX-102 Integrity Assessment Report and distribute to team for review by June
10.

4. KJH - provide description/drawings for the AX-102 integrity assessment report showing how the
ventilation header is connected to the LDPs.

5. JGF — Prepare AX-104 Information for next meeting.

6. All — Review AX-102 meeting minutes and AX-102 Integrity Assessment Report and provide
comments by June 16.

7. All - Review Draft AX-104 integrity assessment sections 1- 6 in preparation for the next
meeting.

A-3
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Attachment 3. Potential Contamination Routes for AX Farm Leak Detection Pits

Contamination other than a direct tank leak may have entered the AX Farm Leak Detection Pits
(LDPs) through one or more of the following routes:

1. Pit cover blocks
2. Drain lines
3. Ventilation lines

Contamination can be introduced into the LDPs through the cover blocks by insertion of
contaminated equipment or transported from the surrc  dit  environment by natural1  off.
The surrounding grounds are a radiological contamination area w ch is a potential source to
affect both equipment and surfaces. (H-2-44575, H-. 4576, H-2-44501 sheet 69).

Drain lines from the LDP pump area floors are connected to their respective tanks. uese drain
lines are connected to a tank riser with a down leg pipe that ends 60 inches above the tank floor.
The drain is in communication with the tank head space when the tank waste level is below 60
inches. When the tank level is above 60 inches, the drain line contacts tank waste and is filled to
the level of the waste surface. Contamination may have been transported in vapors up through
the drain nes to the LDP (H-2-44576, H-2-44571).

Each LDP has a seal pot assembly that was connected to the primary tank ventilation system.
This connection was below the LDP pump area floor. The seal pot is dependent on maintaining
a specific level of seal water in the system to prevent cross contamination. It is unlikely the
water level was maintained perfectly during ventilation system operation and is currently
unmonitored. The primary ventilation system is highly contaminated and any reverse flow of air
could contribute to LDP contamination (H-2-44618, H-2-44624, H-2- 570, H-.  4671).

Contamination from any of these sources would be relatively low compared to the concentration
of the tank waste. There is no direct transport of concentrated radioactive materials from the
tank to the LDP except for a tank leak draining into the LDP.
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5.2.15.2 CU and DROP cable/WSC into leak detector pit for any of the
following;

Increase in the shallow dose rates

Direct contamination levels are > 50,000 dpm/probe area beta-
gamma

e Removable contamination > 50,000 dpm/100cm? beta-gamma or
>70 dpm/100cm? alpha.

5.2.16 OE AIN a beta-gamma contamination survey of WSC.

5.2 7 'OC MENT results of contamination survey on Attachment A for Swab #1.
5.2 3 REMOVE technical smear from WSC.

NOTE - Drying of the smear and WSC along with doc nenting contamination
levels may be done at any time, but shall be completed prior to the completion of

this work package.

5.2.19 DRY smear and WSC; Obtain contamination levels and document on
Attachment B.

5.2.20 SKIP to step 5.2.22 IF any of the following is recorded in Attachment A:

e >50,000 dpm/probe area beta/gamma
¢ Increase in shallow dose rates during removal

¢ Removable contamination > 50,000 dpm/100cm? beta-gamma or > 70
dpm/100cm? alpha.

5.2.21 REPEAT steps 5.2.6 through 5.2.19 for Swab i~ or Swab #3 as applicable.

5.2.21.1 DOCUMENT results on Attachments A & B for Swab #2 & Swab
#3 as plicable.

-.2.21.2 1 __DCEED to step 5.2.22 if all samples have been collected.

5.2.22 REINSTALL cover block pipe plug, wooden plug or shield plug as
applicable.

5.2.23 DOWNPOST ARA as survey and air sample results allow.

5.2.24 DOWDN DOST Vapor ontrol Zone (VCZ) as IH sampling allows.
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** Electronically Approved — COR-14Q1235 on 5/28/2014 **:

WAS! GTON RIVER PROTEC )N SOLUTIONS LLC RSR No. Page 2 '
RADIOLUGICAL SURVEY REPOR) (submitted for Approval) COR-1401235
Contamination Measurements (Conf  ad)
| + Manually Celculated by RCT
Background Direct Gross Total Correction Removable
cpm cpm/100 an? apm/100 cm? Factor Gross (cpm) dpm/100 cm?
No. Description By a By a By a By ' a e By a By a
zip line (completion .
€4 15F task) 50 0 N/A N/A N/A N/A 10 1 ar 50 0 <1000 | <20
cs i‘;ifs #1, 2, 3 (all 50 0 n/a | w/a | wat | wat | 10 7 ar | 50 | w/a |<1000t| n/at
SCBA's, masks, IH
instrumentation, RCT
cg |instruments, camera, 50 0 50 0 <5000t <100% 10 7 ar 50 0 <1000t{ <20t
work package,
clipboard, air
samples, lalpel's,
C7 |Camera from pit, 50 0 N/A N/A N/AY N/At 10 7 ar 50 W/A 1<1000+| N/At

0 "A9Y ‘YLSLS-LNSV-ddYd

v/G/S-1NSY-ddY
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~Leak Hypothesis:

“The change in radioactivity in dry well 11-04-08 resulted from the AX farm vent system
configuration coupled with the failure of the vent system Dresser couplings.”
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Meeting Minutes Page 3 of 4
ESRB Meeting No. 2014-25

ESRB Members concurred with the assessment recommendation that Tank 241-AX-104 be
reclassified as “sound.” Next steps for WRPS Engineering will be to brief ORP and Ecology, and
update the Waste Tank Summary Report” (HNF-EP-0182).

WIPP JONs Review against Tank  m Processes
Two major events occurred at the U.S. Department of Energy (DOE) Waste Isolation Pilot Plant

(WIPP) near Carlsbad, New Mexico. On February 5, 2014, an underground mine fire involving a
salt haul truck occurred, and less than a week later, there was a significant radiological release
event, both occurring at the WIPP facility.

In response to these events, WRPS Subject Matter Experts (SMEs) evaluated the Judgments of
Need (JONs) from the DOE Office of Environmental Management Accident Investigation Report
against tank farm pr  ses to determine applicability and identify potential opportunities for
improvement. The purpose of this presentation was for the SMEs to brief ESRB Members on
results of the evaluation on the radiological release event JONs. A second presentation is
scheduled in September to review evaluations related to the salt haul truck event.

The areas evaluated related to the WIPP radiological release event were Nuclear Safety,
Emergency Preparedness, Integrated Safety Management, Contractor Assurance, Conduct of
Operations, Maintenance, Engineering, Radiological Controls, and staffing. Areas of applicability
were noted, with evidence presented to demonstrate where tank farm processes were in place. For
JONs which were applicable and where opportunities for improvement exist, actions were
recommended for either further evaluation or correction.

Based on SME evaluations of WIPP JONSs, five JONs were identified as Applicable with actions

required or recommended:

* JON 3 - Nuclear Safety - Assessment of Hazard Analyses Supporting Tank Operations
Contractor Hazard Category 2 and 3 Facilities (FY2014-ENG-$-0393) initiated on 8/04/14,
with completion by 9/30/14.

* JON 5 -6 - Nuclear Safety - Actions to address these JONSs are dependent on the outcome of
completing the assessment recommended for JON 3.

» JON 26 - Contractor Assurance - WRPS needs to assist ORP in achieving the goal of clearly
specifying the use of performance reporting results to encourage conservative reporting and
communicate lessons leamed. Recommended action is to work with ORP to remove these
types of criteria and incentivize reporting of these types of issues.

« JON 29 - Maintenance - Evaluation of criteria used to determine prioritization of maintenance
and repairs to maintain a high state of operational readiness. Evaluation will also be needed to
determine if criteria are consistent throughout TOC (TFP, RET/CLO, Production OPS, LABS).

Actions identified above will be entered as ESRB actions in ESTARS and tracked through to
closure.

Two ESRB actions were recently closed and three ESRB actions remain open.

The following ESRB actions were recently closed:

+  WRPS-ESRB-2014-0019, assigned to John McDonald, to document the Chemical Vapor
Solutions Team (CVST) governance as part of the formal process.

812112014
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APPENDIX B -
TANK AX-104 LEAK ASSESSMENT T AM EXPERT ELICITATION FORMS

























































































