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During FY 2014, gross beta results ranged from below detection limits to a maximum of 5.8 pCi/L in the
proximal wells, which is below the Hanford Site background value of 8.96 pCi/L (95" percentile value
provided in DOE/RL-96-61, Hanford Site Background: Part 3, Groundwater Background). Strontium-90
results ranged from below detection limits to a maximum of 4.6 pCi/L (flagged as a low-level detection).
The maximum is probably a false positive result, which has been an issue with the WSCF laboratory in
the past (DOE/RL-2011-118, Hanford Site Groundwater Monitoring for 2011). All of the gross alpha
analyses in the proximal wells were nondetects during FY 2014. There are no Permit limits associated
with gross alpha, gross beta, or strontium-90.

3.2 Results of Tri 1m Analyses (Tritium Tra¢ ing)

The proximal wells are sampled quarterly for a suite of constituents, including tritium, but the other
SALDS network monitoring wells are sampled annually or semiannually for tritium only

(i.e., tritium-tracking wells). Nine tritium-tracking wells were sampled between January 1 August 2014,
which is one more than during FY 2013, Well 299-W8-1, which had become dry during 2010, was found
to have enough water to sample again due to operation of nearby injection wells for the 200-ZP-1 P&T
system. Due to generally decl’ ~ ; water levels throughout the 200 West Area, 10 of the

19 tritium-tracking wells listed in the monitoring plan (PNNL-13121) aredry lnolongy n use.

Five wells that were successfully  npled are screened in the upy  »ortion of the aqui  aear the water
table; the other three wells are screened at greater depths, including one well (699-51-75P) that

is a piezometer nested within well 699-51-75 but has an open interval 41 m (135 ft) deeper in the aquifer
than the well. Five tritium-tracking wells were also sampled for other programs during FY 2014

(Table 3-1). The tritium sample results for all of the network wells are provided in Appendix A.

Tritium-tracking well 699-51-75P was sampled during 2014 using a bailer, but efforts continue to develop
a better method for sampling this well. The open interval for this piezometer is located 50 m (160 ft)
below the water table. This piezometer has historically been sampled by the airlift method, but the airlift
tubing was removed from the well in 2012 because it was not yielding water to the surface. Since then,
this well has been sampled using a bailer. However, the bailer method is not likely to yield

a representative sample because the bailer draws water only from the top of the water column in the
piezometer, which is 50 m (160 ft) above the open interval. An attempt to install a bladder pump in this
well during FY 2014 failed because the pump was too large to lower past the welded casing joints of the

2 in. (5.1 cm) diameter piezometer. Efforts will continue during FY 2015 to identify a pump small enough
to be installed in this piezometer that can still provide the required lifting power to raise water to the
surface.

3.21  Tritium in the Proximal Monitoring Wells

This section describes tritium concentration responses in the proximal wells to SALDS discharges.
It addresses both long-term trends and current concentrations. Maximum tritium concentrations in
the proximal wells during FY 2014 and the associated sampling dates are shown in Table 3-2.

3.2.1.1 Long-Term Trends

Groundwater in the proximal wells has been affected by tritium discharges since 1996 (Figure 3-1).

Peak tritium concentrations occurred in September 1997 (2,000,000 pCi/L) and February 1998
(2,100,000 pCi/L) in wells 699-48-77A and 699-48-77D, respectively, in response to initial discharges to
SALDS between December 1995 and June 1996. The tritium concentration trend in well 699-48-77C is
attenuated and time-lagged compared to the other wells. The peak concentration in this well occurred in
February 2001, which is 3 years after the peak occurred in 699-48-77D, and the concentration was lower
at 980,000 pCi/L. The lower concentration was caused primarily by dispersion. Well 699-48-77C is

































SGW-58210, REV. 0

4 Groundwater Modeling and Si~ Analysis

DOE performs numerical modeling of the tritium plume at least every 5 years. The model was last
updated during FY 2011 (SGW-51085) and included tritium migration and fate predictions based on both
the latest calibration of the groundwater model and the latest information regarding the forecast operation
of the final remedy 200-ZP-1 P&T system. For convenience, the summary description of the modeling
update that was provided in SGW-51085 is repeated in the remainder of this section. Additiona 3t
regarding the modeling are presented in Appendix B of SGW-51085.

4.1 Analysis Approach

Modeling was performed using the CP groundwater model that was first described in DOE/RL-2008-56,
200 West Area Pre-Conceptual Design for Final Extraction/Injection Well Network: = deling Analyses.

: CP model simulates conditions from the 1940s through the present (calibration period) and is then
used to simulate likely future conditions under assumed extraction and iniection rates for the f zdy
200-_. 1 groundwater . &T system. ...e __'model was updated in 2010 _ .~ HANFORD-1L ._. _,
Central Plateau Version 3 MODFLOW Model; CP-47631) and included an improved calibration of the
flow field to historical water-level measurements compared to previous versions of the model.

The migration and fate of the SALDS tritium plume were simulated using historical tritium releases from
the start of facility operation through June 2011, along with future projected tritium releases.

In addition to model simulations, analyses were completed using a water-level mapping and
particle-tracking technique to verify that the flow field simulated by the CP model in the SALDS vicinity
was in reasonable agreement with actual field conditions determined using water-level measurements.
Results of this comparison are provided in SGW-51085.

4.2 Tritium Plume Migration and Fate

The CP model was used to simulate migration and fate of the SALDS tritium plume. Figure 4-1 shows
results for the year 2030 (Appendix B in SGW-51085 shows the results for 2000 through 2030 at 5 year
intervals). Modeling was completed using two effective porosity assumptions (0.13 and 0.18), and results
for both are shown in Figure 4-1. Under either assumption, the tritium plume is not anticipated to reach
tritium-tracking wells 699-51-75 or 699-48-71 by the year 2030. However, some locations along the
northern margin of the 200 West Area are expected to exhibit measurable concentrations of
SALDS-derived tritium by 2030, although the model indicates that concentrations would be below the
drinking water standard of 20,000 pCi/L.

The results in Figure 4-1 differ slightly from results presented in the earlier model update performed in
FY 2010 (SGW-47923, Results of Tritium Tracking and Groundwater Monitoring at the Hanford Site
200 Area State-Approved Land Disposal Site, Fiscal Year 2010) in that the distal end of the triti——1 plume
is now simulated to migrate toward the south by the year 2030. The reason for this difference can be seen
in Figure 4-2, which compares the FYs 2010 and 2011 model update results for the year 2030

(for an effective porosity of 0.13) and shows the assumptions used for each update regarding the predicted
operation of the final remedy 200-ZP-1 P&T system extraction and injection wells. The FY 2010 model
update assumed uniform flow rates for all extraction and injection wells (depicted in Figure 4-2 by the
uniform symbol size for the extraction and injection wells). The extraction and injection rates used for
the FY 2011 model update resulted from an optimization analysis of the P&T system to maximize the
recovery of carbon tetrachloride (the principal contaminant being remediated) from the aquifer
(SGW-50390, FY 2011 Simulation-Optimization of the 200-ZP-1 Remedy Using the Central Plateau
Model). The optimized flow rates are predicted to be higher in the eastern extraction wells compared to
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Appendix A

State-Approved Land Disposal Site Tritium
Groundwater “mp’ R ults for Fiscal Y .












SGW-58210, REV. 0

Distribution
MS Quantity

U.© ™epartment of Energy, Office of Environmental Compliance
T.M. Crandall EM-41 1
U.S. Department of Energy, Richland Operations Office — Electronic
Distribution
B.L. Charboneau A5-11 1
M.S. Collins A6-38 1
J.C. Connerly A7-80 1
O.A. Farabee A6-38 1
R.D. Hildebrand A6-38 1
R.L. Long A6-38 1
E.D. MacAlister A5-19 1
0O.C. Robertson A3-04 1
A.E. Teimouri A3-04 1
DOE Public Reading Room H2-53 1
U.S. Environmental Protection Agency — Electronic Distribution
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