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2.0 TANKS AND/OR ANCILLARY EQUIPMENT CONDITION AND
CONFIGURATION AND WASTE CHARACTERISTICS

2.1 TANK
Tank(s) and/or ancillary equipment condition and Configuration
Tank 241-AX-101 is the subject of this TWRWP.

2.1.1 Start Date

Submittal of the TWRWP shall be accompanied by a schedule provided for informational
purposes only

The planned start date for tank AX-101 waste retrieval operations is May 2018 but is subject to
change depending on priorities and availability of resources. The forecast completion date for
tank AX-101 is June 2019.

2.1.2 History of Tank

Tank(s) and/or ancillary equipment condition and Configuration

Summary-level historical data related to the configuration and operating history for tank AX-101
is provided in Table 2-1.

Table 2-1. Summary-Level Data for Tank AX-101.

Constructed 1963-64
In service 1965
Diameter (1) 75
Operating depth (in.) 360
Desion capacity (gal.) =1,000,000
Bott-om shape Flat
Ventilation Active™
Nominal burial depth (ft) 6
Declared inactive 1980
Tntarim ceabjilized 1

*While in Operation

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 rather than the dished bottoms of earlier
designed tank farms. 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
appproximately 5-ft along the sidewalls. Figure 2-1 shows a composite of AX Farm tanks.

2-1
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Figure 2-3. Tank AX-101 Riser and Fill/Cascade Line Plan View.
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2.1.3 Tank Classification and Level History
Tank(s) and/or ancillary equipment condition and Configuration

Tank AX-101 is classified as sound in HNF-EP-0182. Figure 2-4 shows the waste level history
in the tank and some information on the waste stored in the tank.
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Figure 2-4. Tank AX-101 Surface Level History
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2.1.4 Tank Waste Volume/Characteristics

Tank(s) and/or ancillary equipment condition and Configuration

Tank 241-AX-101 went into service in 1965. Tank tank AX-101 received fission product waste
from B Plant and organic wash waste and high level waste (HLW) from the plutonium uranium
extraction (PUREX) facility from the first quarter of 1965 until the last quarter of 1967. B
Plant HLW was sent to tank tank AX-101 from the first quarter of 1968 to the first quarter of
1969. The tank received PUREX high level supernate waste in 1973 and 1974. Tank AX-101
was sluiced for strontium and cesium recovery from the third quarter of 1975 until the first
quarter of 1976. The tank received and sent strontium recovery waste (SRR) during this time. It
received double shell slurry feed from the 242-A Evaporator from the fourth quarter of 1976
until the third quarter of 1977. The tank was placed on the Flammable Gas Watch List in 1991.
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Figure 3-1. Potential New Ventilation Equipment Layout.
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It is reasonable to assume that the response for an HRR system deployed around an SST in AX
Farm may be somewhat less than that reported in RPP-30121 for the leak injection test setup due
to the differences in geometry between the test setup and a 100 Series SST in AX Farm,
including the presence of concrete around the steel SST body which may diffuse or hold up
leakage. Based on past tank leak experience, the rate of an actual tank leak would also likely be
less than the range of leak rates tested in the leak injection test. Due to these differences and
other limitations preventing direct extrapolation of test results to field deployment for AX-101, a
quantitative value cannot be stated for the leak detection capability of an HRR system deployed
in AX Farm. However, it can be qualitatively stated that based upon experience at the Mock

te, the S-102 leak injection test, observation of the r onse of surface electrodes tested

S-11~  1C-103, and general HRR system operation both in S Farm and C Farm it is
believed an HRR system deployed in X Farm should provide leak detection capability better

wula rwell itorii  le :ction capabili  in ~ :«ctior 1.

HRR interrogates the soil around and under a tank. The system sensitivity may decrease
somewhat with the distance of an electrode (drywell) from the tank, but resistivity changes were
still seen with drywells 100 ft. away from the injection point during the injection testing. With
drywell logging, waste liquid likely needs to be less than a foot from the drywell to be detected
by moisture monitoring. Gamma monitoring could potentially detect a leak when the liquid was
two to three feet from the drywell, depending upon conditions. HRR is expected to have a much
better sensitivity for leak detection with the much larger area interrogated by HRR when using
the drywell-to-tank electrode data upon which the leak injection test conclusions were based.
Sensitivity for HRR leak detection using drywell-to-drywell data; however, it is still expected to
be better than drvwell monitoring due to the larger soil volume interrogated by HRR. The leak
detection capat ty for HRR is also enhanced in comparison to drywell monitoring since it
operates on a near continuous basis, except when out of service.

No instantaneous method to measure leak migration rates is available due to the inherent
uncertainty and variance in the performance of the technology,

The data collected during HRR consist of voltage and amperage readings taken at periodic
intervals for all electrode combinations. The readings are converted into a soil resistivity by
dividing the voltage by the amperage. The raw data are then processed through software and
analyzed for trends that may be indicative of a tank leak. The raw calculated resistivity values
can also be reviewed directly without processing.

The HRR data may be reviewed any time by qualified personnel. The raw data available may be
an hour or less old. Processed data lags four to six hours behind the raw data due to the need to
wait for a number of data sets to pass to perform spike rejection and filter the data. If the data
are reviewed once a day the data used may thus be from less than one to 54 hours old when first
reviewed.
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boundary conditions of the vadose zone are unchanged from the TC&W 1 EIS. The simulations
all assumed a final closure barrier was in place by 2050. Recharge was assumed to occur
initially at a rate of 3.5 mm/yr until the year each tank farm became operational, then at a rate of
100 mm/yr over the footprint of the tanks until placement of the barrier. The barrier was
assumed to function at its design estimate recharge rate (0.5 mm/yr) for 500 years, after which
recharge was assumed to increase to 3.5 mm/yr. The analysis in RPP-CALC-60497 indicated the
upper 11 m of the saturated zone below the steady-state water table elevation of 119.5 m resides
within a gravel stratum with a local effective horizontal hydraulic conductivity value of

1,750 m/d for the domain.  >undary conditions for the saturated zone assumed steady-state flow
to the southeast at a hydraulic gradient of 1x10° (RPP-CALC-60497).

Following a simulated historical 3,000-year period to initialize conditions in the vadose zone,
predictive simulations were carried out for a 10,000-year assessment period over the calendar
years 1940 to 11940. Predictive simulation times in units of years were output by STOMP using
the average length of a year on the Julian calendar and are reported as approximate Gregorian
calen r years by adding 1,940 (i.e., leap years are not tracked precisely). It should be
emphasized that model predict 11 * ‘ofu” :centuries d1 ™ nia have uncertainties larger
than a few years.

1€ upper 11 m of the saturated zone was a quate to simulate groundwater concentrations in
the 5-m interval below the water table, which is the interval used for comparison with
groundwater protection standards. Within the resolution of each STOMP model grid,
groundwater concentrations of each indicator contaminant were calculated at every point along
the downgradient fenceline and reported for the time and location of maximum concentration for
each source.

Table 7-3 * ws the unit source simulation results for the indicator contaminants in the AX-101
retrieval leak source term. The results indicated the peak groundwater concentrations from a
potential retrieval leak at AX-101 would arrive at the WMA A/AX downgradient fenceline
around calendar years 2700 to 2708. The values shown are the predicted peak contaminant
concentrations in groundwater at the downgradient WMA A/AX fenceline from release of 1 Ci
of radionuclide or 1 kg of chemical. The number of digits shown exceeds the number of
significant digits because the values are used in subsequent calculations. The retrieval leak
impact graphs were generated by multiplying the simn ited unit source results by the retrieval
leak inventory to obtain an estimate of peak groundwater concentration (Equation 7-1).
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TFC-ENG-CHEM-P-47, Single-Shell Tank Retrieval Completion Evaluation, Latest Revision,
Washington River Protection Solutions, LLC, Richland, Washington.

TFC-ENG-S.. . -26, Dilution and Flushing Requirements, Latest Revision, Washington River
Protection Solutions, LLC, Richland, Washington.

TFC-ESHQ-ENV_FS-C-01, Environmental Notification, Latest Revision, Washington River
Protection Solutions, LLC, Richl Washington.

TFC-ESHQ-ENV-PP-C-11, Independent Qualified Registered Professional Engineer Assessment
Process, Latest Revision, Washington River Protection Solutions, LLC., Richland,
Washington.

TFC-ESHQ-ENV-STD-03, Air-Quality — Radioactive Emissions, Latest Revision, Washii  on
River Protection Solutions, LLC, Richland, Washington.

TFC-ESHQ-ENV-STD-04, Air Quality Program — Non-Radioactive Emissions, Latest Revision,
Washington River Protection Solutions, LLC, Richland, Wa * "agton.

TFC-OPS-MAINT-C-01, Tank Farm Contractor Work Control, Latest Revision, Washington
River Protection Solutions, LLC, Richland, Washington.

TFC-OPS-OPER-C-24, Occurrence Reporting and Processing of Operations Information, Latest
Revision, Washington River Protection Solutions, LLC, Richland, Washington.

TFC-OPS-WM-C-10, Contaminated Equipment Management Practices, Latest Revision,
Washington River Protection Solutions, LLC, Richland, Washington.

TFC-PLN-07, Dangerous Waste Training Plan, Latest Revision, Washington River Protection
Solutions, LLC, Richland, Washington.

TFC-PLN-34, Industrial Hygiene Exposure Assessment Strategy, Latest Revision, Washington
River Protection Solutions, LLC., Richland, Washii  on.

TFC _ _N-43, Treatment, Storage and Disposal Facility Hazardous Waste Operations, Latest
Revision, Washington River Protection Solutions, LLC., Richland, Washington.

. 9-320-022, , Operate Model 503DR Hydroprobe Neutron Moisture Detection, Latest Revision,
Washington River Protection Solutions, LLC, Richland, Washington.

TO-320-060 Operate Model 503DR M1 HP-4 Hydroprobe Neutron Moisture Gauge, Latest
Revision, Washington River Protection Solutions, LLC, Richland, Washington.

Toxic Substances Control Act of 1976, 15 USC 2601, et seq.
WAC 173-303, “Dar rous Waste Regulations,” Washington Administrative Code, as amended.

WAC 173-400, "“General Regulation for Air Pollution Sources,” Washington Administrative
Code, as amended.
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