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Terms and Acronyms

always below standard

applicable or relevant and appropriate requirement

aquatic water quality standard

90th percentile of concentrations

Com  hensive Environmental Response, Compensation, and Liability Act of 1980

CH2M HILL Plateau Remediation Company
Ximum concentration

contaminant of concern

calcium polysulfide

hexavalent chrom

Contaminant Treatment System

U.S. Department of Energy

drinking water standard

environmental calculation

U.S. Environmental Protection Agency

extraction well

gallons per minute

Hanford Information Systems Inventory

institutional control

in situ r¢ ation

injection well

meters per year

1 nitorr  natural attenuation

Multi Node Well Package

no further action

operable unit

pump and treat

prelin 1ary remediation goal

periodically rewetted zone
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1 Purpose

se of this environmental calculation brief is to present the results of groundwater flow and
| nt transport modeli  for the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) Remedial Investigation/Feasibility Study for the 100-BC-1, 100-BC-2,
and 100-BC-5 Operable Units (DOE/RL-2010-96), undertaken for the 100-BC-5 portion of the Hanford
Site that will support final remedy selection and provide the basis for a final Record of Decision (ROD)
for 10 3C-5. The modeling effort focused on the evaluation of remedy alternatives to prevent the
migration of contaminants of concern (COC) toward the Columbia River and lower COC concentrations
in the aquifer to below target values.
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concentrations do not exceed the strontium-90 PRG and, therefore, concentration at each of the injection
wells, which is equal to the blended effluent concentration from the treatment plant, is also below the PRG.

Details on system configuration for each alternative design are presented in Section 4. Modeling results
are presented in Section 7.
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1 performance in the future are different from those described for each alternative design, as predicted
2 plume migratior 1  sarec upon the extraction/injection well operation and the performance
3 on which those predictions were based.
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concentration at the model cell representing the particular well) and the corresponding pumped water
volume during that period, divided by the total volume of water extracted at the wells over the same time
frame.

The model results and corresponding plots and graphs are grouped per COC and type in the following
sequence:

1. For each COC:

a. Simulated COC distribution after 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90. 100, 110,
and 120 years for Cr(VI) or up to 70 years for strontium-90, for each alternative. Mc | results
for Alternatives 1 and 2 are identical, as the simulated conditions ar¢  juivalent from a modeling
standpoint

b. Summary concentration statistics in the aquifer and along the shoreline
c. Impacted shoreline length  »ve clean-up standard

d. Tabulated estimated cleanup times based on the cal ated ¢ mtration statistics and the
correspond  z applicable standard

Strontium-90 is recirculated in the aquifer without in situ or ex situ treatment for the propos¢ alternative
designs with a P&T system implemented for Cr(VI). To ensure that strontium-90 concentrations in the
reinjected wat  do not exceed the PRG of 8 pCi/L, concentrations at the extraction wells are calculated
for strontium-90 in Alternatives 3 and 4, where a P&T system is implemented for Cr(VI). If extracted
concentrations do not exceed the strontium-90 PRG, then concentration at each of the injection wells,
which is equal to the blended effluent concentration from the treatment plant, is also below the PRG.
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Table 7-2. Model Predicted Time (Years) for Concentration 90t" Percentile to Achieve Cr(V1) Groundwater

PRMe

Cr(VI) drinking water standard (48 pg/L) 5 ABS 5 ABS 5 ABS
Cr(VID) AWQC (10 pg n/a 30 n/a 15 n/a 15
Note:
- = Theremediation time presented represents the range to achieve PRGs based on the 90th percentile of

concentrations above 10% of PRG (C90).
ABS = always below standard
n/a = time-to-PRGs are listed only for the appropriate standard in the aquifer or the shoreline.

7.1.2 Simulated Contaminant Distributions and Concentration Statistics: Strontium-90
Model results for strontium-90 are grouped in the following sets of figures:

1. Figures 7-61 to 7-73: simulated concentration distribution for no further action or MNA after 4, 5, 10,
15, 20, 25, 30, 35, 40, 45, 50, 60, and 70 years, respectively

2. Figures 7-74 to 7-86: simulated concentration distribution for P&T after 4, 5, 10, 15, 20, 25, 30, 35,
40, 45, 50, 60, and 70 years, respectively

3. Figures 7-87 to 7-99: simulated concentration distribution for P&T with Cr(VI) Source Treatment
after 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, and 70 years, respectively

4. Figures 7-100 to 7-102: maximum and 90™ percentile concentration time series for each model layer
for no further action or MNA; P&T; and P&T with Cr(VI) Source Treatment

5. Figures 7-103 to -7 )5: impacted shoreline length time series for each model layer above the
drinking water standard (DWS, 48 pg/L), 40 pg/L, 20 pg/L., and ambient water quality standard
(AWQS, 10 pg/L), for no further action or MNA; P&T; and P&T with Cr(V1) source treatment

Estimated cleanup times, reflecting time frames for concentrations reaching levels below the strontium-90
PRG of 8 pCi/L, in the aquifer and along the shoreline are summarized in Tables 7-3 and 7-4,
respectively. These est: «d cleanup times are based on the maximum and 90™ percentile of the
calculated concentration distribution in the aquifer and along the shoreline.

Concentrations at the extraction wells are calculated for strontium-90 in Alternatives 3 and 4, where a
P&T system is implemented for Cr(VI). As indicated in Figures 7-106 and 7-107, extracted
concentrations do not exceed the strontium-90 PRG of 8 pCi/L and, therefore, strontium-90 concentration
at each of the injection wells, which is equal to the blended effluent concentration from the treatment
plant, is also below the PRG.

7-2
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Finally, the model suggests the Cr(VI) groundwater plume continues to discharge to the river at
concentrations above the 10 ug/L. PRG for about 60 years in the shallow aquifer and about 20 years in the
deeper zone of the aquifer. However, the associated impa  d shoreline length, which is about one mile
long at the beginning of the simulation, reduces to about half a mile within five years, and is contained
within less than 200 meters in fewer than 15 years. The impacted shoreline length continues reducing in
the following years and it is eliminated in fewer than 60 years. Comparison to model results for
Alternatives 3 and  Figures 7- }and 7-111 for the shallow and dep aquifer zones, respectively)
suggests that, although the corresponding remedial designs 2 more effective in containing discharges to
the river within a short time frame, these time fi s are not significantly shorter than Alternatives 1

and 2, especially in the deep aquifer zone.

Strontium-90 recovery appears to be relatively insensitive to the choice of remedial action (Figure 7-112).
This is largely due to adsorption and, more importantly, significant half-life, which impede its migration
in the aquifer. As a result, concentration reduction follows a pattern consistent with its half-life, even
when P&T  nediation is imple ed. In addition, the diffusive nature of the strontium-90 continuing
sources in the vi  se zone and I . .__ results in maintaining a dissolved plume with significant areal extent
that is essentially infeasible to expedite recovery via P& or source-reduction methods.

7-4


































































































































































































































































































































































