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..1e analysis documented in this report complies with WAC 173-303-806, “Final Facility P ts,
which outlines the contents of the Part B permit application pertinent to the protection of groundwater.
WAC 1'  303-806(4)(a)(xx)(E) and (G)(V) require the preparation of detailed plans and an engineering
report describing the proposed monitoring program to meet the requirements of WAC 173-303-645(8),
“Releases from Regulated Units,” “General Groundwater Monitoring Requirements,”

WAC 173-303-645(8) requires a groundw  monitoring system consisting of a sufficient number

of wells installed at appropri  ocations and depths to yield grou amples from the uppermost
aquifer. These samples are intended to _ -esent the quality of bac groundwater  at has not
been affected by the leakage from a regulated unit, represent the ¢ groundwater passing 2

point of compliance, and allow for the detection of contamination when dangerous waste constituents
have migrated from the WMA to the up;  nost aquifer.

WAC 173-303-806(4)(a)(xx)(E) and (G)(V) specify that a detailed plan describing the proposed
groundwater monitoring program be included in the Part B application with this engineering evaluation
report. This engineering evaluation report provides the technical basis for the groundwater monitoring
that will be described in that plan. As groundwater monitoring under the compliance monitoring program
(WAC 173-303-645(10)) will be performed along with the general  nitoring requirements

(WAC 173-303-645(8)), this engineering evalu: m report also provides the supporting information for
the compliance monitoring requirements. When the groundwater monitoring plan associated with this
network is incorporated into the Hanford Facility Dangerous Waste Permit, it will  lace any other
groundwater monitoring plans associated specifically with WMA U under interim status.

In addition, this report provides information required by WAC 173-303-806(4)(a)(xx)(C) (topographic
map), WAC 173-303-806(4)(a)(xx)(A) (summary of interim status groundwater monitoring data),
WAC 173-303-806(4)(a)(xx)(B) (hydrogeological information), and WAC 173-303-806(4)(a)(xx)(D)
(plume maps).

Applicable groundwater monitoring requirements of WAC 173-303-645 and
WAC 173-303-806(4)(a)(xx) are detailed in Table 1-1.

Documented relea  to the environment have occurred at WMA U. Details of the operational, regulatory,
and groundwater monitoring history can be found in Chapter 2.
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o 200-W-95 was cre: | in an effort to consolidate the individually identified contamination areas
within the 2¢ U Tank Farm. 200-W-95 includes UPR-200-W-24, UPR-200-W-128,
UPR-200-W-132, 'R-200-W-154, UPR-200-W-155, UPR-200-W-156, and UPR-200-W-157
associated with WMA U, as well as 200-W-91, which is located just outside of the northeast
boundary of WMA U. The site is identified as the contaminated soil surrounding the tanks and inside
and adjacent to the perimeter fence for the tank farm. The horizontal and vertical extent of the soil
contaminated by the previously listed UPRs is unknown,

2.2 Regulatory Basis

In May 1987, DOE issued a final rule (10 CFR 962, “Byproduct Material ™) stating that the hazardous
waste components of mixed waste are subject to RCRA regulations. Ecology gained regulatory authority
over the hazardous waste components of mixed waste on August 19, 1987.

In May 1989, DOE, the U.S. Environmental Protection Agency (EPA), and Ecology signed

Ecology et al., 1989, Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement).
This agre nte ilished the roles and responsibilities of the agencies involved in regulating and
control’” ;remedial restoration of the Hanford Site, which includes WMA U. Under interim status,
groundwater monitoring at WMA U has been conducted in accordance with WAC 173-303-400(3),
“Dangerous Waste Regulations,” “Interim Status Facility Standards™ (and, by reference, 40 CFR 265,
Subpart F, “Ground-Water Monitoring™), which requires monitoring to determine whether dangerous
waste constituents from the DWMU have entered the groundwater in the uppermost aquifer underlying
the unit.

Dangerous waste is regulated under RCW 70.105, “Hazardous Waste Management,” and its Washington
State implementing regulations (WAC 173-303). Radionuclides in mixed waste may include “source,
special nuclear, and byproduct materials™ as defined in the Atomic Energy Act of 1954 (AEA). The AEA
states that these r  onuclide materials are regulated at DOE facilities, exclusively by DOE, acting

arsuant to its AEA authority. Radionuclide materials are not hazardous/dangerous wastes and, therefore,
are not subject to regulation by the State of Washington under RCRA or RCW 70.105.

An interim status indicator parameter groundwater monitoring program (WHC-SD-EN-AP-012,

40 CFR 265 Interim-Status Ground-Water Monitoring Plan for the Single-Shell Tanks, Rev. 0) was
initiated in 1989 at WMA U. The indicator parameter monitoring program continued until 2000 when
WMA U was placed into a groundwater quality assessment monitoring program in accordance with
40 CFR 265.93(d) e groundwater quality assessment was required because specific conductance
results in downgradient well 299-W19-41 had exceeded the upgradient critical mean in August 1999
(Section 4.2 in PNNL-13185, Groundwater Quality Assessment Plan for Single-Shell Tank Waste
Management Area U at the Hanford Site).

In 2000, a first determination report (PNNL-13282) reported elevated concentrations of chromium and
nitrate (and technetium-99) had been historically present in downgradient wells and were increasing in
well 299-W19-41 (Section 1.1 in PNNL-13282). The report concluded that elevated specific conductance
in well 299-W19-41 was the result of nonhazardous constituents, principally bicarbonate, calcium,
chloride, magnesium, sodium, and sulfate that had leached from the vadose by infiltrated surface water in
the southern part of WMA U (Section 6.0 in PNNL-13282). While upgradient sources of nitrate were
found, such as the cribs and trenches associated with the Plutonium Finishing Plant (PFP) (Section 4.2.3
in PNNL-13282), there was no evidence for upgradient sources of chromium (or technetium-99)

(Section 6.0 in PNNL-13282). Therefore, interim status groundwater monitoring at WMA U has since
continued under a groundwater quality assessment program. Assessment monitoring plan revisions were
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In 1991, WHC-!  EN-AP-012 was revised (Rev. 1 and ECN 150201, Engineering Change Notice to
WHC-SD-EN-AP-012 Rev 000 Interim Status Groundwater Monitoring Plan for Single-Shell Tanks) to
modify the well network and constituent list. The compliance sampling network comprised one
upgradient well (299-W18-25) and two downgradient wells (299-W 19-31 and 299-W19-32) (Table 3-9 in
WHC-SD-EN-AP-012, Rev. 1). Downgradient well 299-W19-12 was included for water-level
measurements and limited nonradionuclide constituents (Table 3-9 in WHC-SD-EN-AP-012, Rev. 1).
Crossgradient well 299-W 19-1 was included for water-level measurements only (Table 3-9 in
WHC-SD-EN-AP-012, Rev. 1). Two new wells (299-W 18-30 and 299-W18-31) were planned for
WMA U (Table 3-2in W -SD-EN-AP-012, Rev. 1). Th  instituent list was revised to add
site-specific parameters (cesium-137, strontium-90, tot 1 .um, total plutonium, gamma scan, and
trittum) (Section 3.4.1.12 and Table 3-11 in WHC-SD-EN-AP-012, Rev. 1).

The groundwater flow direction at WMA U was highly variable throughout the interim status monitoring
period due tochi  ing effli  t discharge patterns within the 200~ st Area and the slow decline of the
groundwater mound from U Pond operations and the influence from nearby extraction wells.
Groundwater flow was initially to the northeast in 1989 (Section 2.0 | WHC-SD-EN-AP-012, Rev. 0),
then to the east/northeast in 1992 (Table 16-10 in DOE/RL-93-09, Annual Report for RCRA Groundwater
Monitoring Projects at Hanford Site Facilities for 1992), to the northwest in 19941 1ble 4.11-11 in
DOE/RL-94-136, Annual Report for RCRA Groundwater Monitoring Projects at Hanford Site Facilities
for 1994), and then to the southeast in 1996 (Section 5.4.3.3 in PNNL-11470, Hanford Site Groundwater
Monitoring for Fiscal Year 1996). As flow direction changes were observed, upgradient and
downgradient well designations changed accordingly. The hydraulic gradient calculated from 1992 water-
level data was 0.00085 (Section 16.4.1.2 in DOE/RL-93-09).

In 1992, ECN 150144, Engineering Change Notice to WHC-SD-EN-AP-012 Rev 001 Interim Status
Groundwater M« toring Plan for Single-Shell Tanks (Section 12), added new wells 299-W 18-30 and
 299-W18-31 as downgradient to WMA U. However, the groundwater flow direction change in 1992
resulted in changing the designation of well 299-W18-31 from downgradient to upgradient (Table 16-1
and Section 16.4.1.2 in DOE/RL-93-09). Well 299-W18-31 was reported as upgradient during the 1990s,
exceptin 1994 and )95 when it was rep  »d as dowr _ dient.

In 1993, ECN 172204, Engineering Change Notice to WHC-SD-EN-AP-012 Rev I Interim Status
Groundwater Monitoring Plan for Single-Shell Tanks, groundwater monitoring constituents were revised
adding total organics, cobalt-60, iodine-129, technetium-99, and TDS. In 1994, ECN 618171,
Engineering Change Notice to WHC-SD-EN-AP-012 Rev 1 Interim Status Groundwater Monitoring Plan
for Single-Shell Tanks, removed several radionuclides (cesium-137, strontium-90, total uranium, total
plutonium, and gamma scan), mercury, and metals from the constituent list and added TDS and alkalinity.

When the flow direction changed to the northwest in 1994, the designation of wells was revised and the
network comprised three upgradient wells (299-W19-12 [information only], 299-W19-31, and
299-W19-32) and three downgradient wells (299-W18-25, 299-W [8-30, and 299-W18-31) (Table 4.11-1
and Section 4.11.1.2 in DOE/RL-94-136). In 1995, additional wells were included for the purpose of
measuring water level only (299-W18-33, 299-W19-6, 299-W19-21, and 299-W19-27) (Table 4.11-1 in
DOE/RL-96-01, Annual Report for RCRA Groundwater Monitoring Projects at Hanford Site Facilities
Sor 1995).

By 1996, the groundwater flow direction changed to the southeast and the network comprised two
upgradient wells (299-W 18-25 and 299-W 18-31) and three downgradient wells (299-W18-30,
299-W19-31, and 299-W19-32) (Table 6.1-14 and Section 5.4.3.3 in PNNL-11470). Upgradient
well 299-W19-12 was not included in the network in 1996 and 97 but was included again as a
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source of nitrate; however, WMA U is also a likely source of nitrate to groundwater given higher
concentrations of nitrate downgradient compared to upgradient (Section 3.7 in DOE/RL-2016-66).
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function of hydraulic conductivity of the geologic formation and the relative wetness of the fi  ition (a
function of the volume of water migrating). Small releases will normally migrate vertically at a slow rate.
Large volumes and chronic releases will wet the vadose zone more thoroughly and will migrate faster.

3.3 Groundwater Flow System

Elements of the groundwater flow system beneath WMA U are described in the following subsections.
These elements include the effects of historical anthropogenic discharges to ground in the 200 West Area,
resulting changes in groundwater elevation and flow direction and velocity, and more recently,
implementation . groundwater remediation using P&T systems that remove, treat, and replace water into
the aquifer.

3.3.1 Hydrologic Conditions Prior to 200 West Pump and Treat Operations

Groundwater flow conditions at WMA U have varied greatly over the past several decades due to
changing wastewater disposal in areas surrounding the WMA. Between 1950 and 1970, the groundwater
flow direction beneath the WMA varied between southeast, east, and northeast, depending on effluent
disposal volume: . the former 216-T-4 Pond to the north of the WMA and the former 216-U-10 Pond to
the southwest (Sections 3 and 4 in PNNL-16069, Development of Historical Water Table Maps of the
200 West Area of the Hanford Site (1950-1970)). During the 1980s, the flow direction changed from
northeast to east in response to the decommissioning of the 216-U-10 Pond in 1985. In the late 1980s and
early 1990s, nearby effluent discharges were occurring at the 216-Z-20 Crib to the west of the WMA and
the 216-U-14 Ditch to the east (see Figure 2-1 for waste site locations). The effluent volume discharged to
the 216-Z-20 Crib declined in 1992, and the flow direction beneath the WMA reversed to westerly
because discharges to the 216-U-14 Ditch became dominant. Discharges to both sites had ceased by 1996,
and the flow direction has been toward the east-northeast since that time.

Baseline groundwater levels were evaluated in two dimensions by interpolating water-level data obtained
during June 2012, at which time no groundwater remedy was operating. Figure 3-4 shows the 2012 water
table map prior to the start of the 200 West P&T remedy. During this time, groundwater flow direction
was to the east-northeast. The hydraulic gradient was estimated to be 2.5 x 10~ m/m in 2012 with an
average linear velocity of 0.089 m/d (0.292 ft/d) (Table 3-1 in SGW-55438, Hanford Site Groundwater
Monitoring for 2012: Supporting Information).
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3.3.2 Hydrologic Conditions _ 1e to Ope ion of the . ump anc ..eat R edy

Water levels in the monitoring wells declined an average of 0.54 m/yr (1.79 ft/yr) from 2013 to 2015
(Section 11.13.2 in DOE/RL-2016-09, Hanford Site Groundwater Monitoring Report for 2015). Water
levels continued to decline in 2016 at an average rate of 0.37 m/yr (1.21 ft/yr) (Section 11.12.2 in
DOE/RL-2016-67, Hanford Site Groundwater Monitoring Report for 2016). The decline is primarily due
to two factors which are simulated with the CPGWM.

1. The substantial reduction of wastewater discharges to the soil column associated with the cessation of
discharges in the mid-1990s.

2. Commencement of operation of the 200 West P&T system in 2012, Water level changes associated
with the start-up (SGW-50907, Predicted Impact of Future Water-Level Declines on Groundwater
Well Longevity within the 200 West Area, Hanford Site, and ECF-200ZP1-12-0074, Presentation &
Initial Evaluation of Water-Level & Pumping Data for the Hanford 200-ZP-1 Groundwater Pump-
and-Treat Remedy).

The March 2016 Hanford Site water table map shows oundw:  ~ w direction to the east-nort.
beneath WMA U (Figure 3-5). Groundwater flow is attected by I( o :dy, which began
¢ atingin 2012. ...z system extracts and tre:  contaminated Iwater. ( ;tion well
(299-W17-3) is located near WMA U approximately 150 m (490 ft) north-northeast. Drawdown around
this well accounts for the increased gradient at WMA U. The extraction well is shown on the March 2016
water table map (Figure 3-5). The hydraulic gradient beneath WMA U is estimated to be 5.0 x 10 m/m
based on a trend surface analyses performed on four sets of water-level measurements at WMA U

during 2016. The average groundwater flow rate during 2016 of 0.18 m/d (0.58 ft/d) was consistent with
the 2015 average rate of 0.19 m/d (0.62 ft/d) (Section 11.12.2 in DOE/RL-2016-67). Groundwater flow
rate and direction are further described in Section 4.3.

3-8
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Migration process at SST sites are anticipated to occur, for the most part, in partially saturated soils
because leak/release volumes were not sufficient to fill the soil pore spaces for an appreciable length of
time or very far from the point of entry. This condition is referred to as “unsaturated flow.” In addition to
vertical flow, lateral flow may occur under both saturated and unsaturated conditions due to the effects of
capillary action and due to the effects of wetting front encountering zones of varying hydraulic
conductivity. In formations such as those encountered in the Hanford Site, soil layers with different
hydraulic properties tend to be layered more or less horizontally by sediment deposition processes.
Consequently, flow in the lateral direction could occur at numerous depth intervals within the vadose
Zone.

External sources of water or other liquid may drive the contamination further downward. Infiltration of
water from precipitation and unintentional, manmade releases such as leaking water lines may move
residual waste remaining in the soil downward to the groundwater. Another potential source of water was
discharges to nearby wastewater disposal sites: the 216-Z-20 Crib and Z Ditches to the west, and the
216-U-14 Ditch to the east (Section 3.3.3 in RPP-35485). These historical discharges likely created
substantial areas of perched water atop the CCU; these perched units may have migrated laterally beneath
WMA U, providing additional driving force for historical releases from the WMA. Historical
observations of perched water during drilling wells in the vicinity of these waste sites, and others,
indicates the possibility of historical perched water migration.

4.3 Hydrogeologic Considerations

Prior to startup of the 200 West P&T system in 2012, the groundwater flow direction under WMA U was
east at a calculated rate (using the Darcy relationship) of 0.08 m/d (0.26 ft/d) (Section 3.3 in
DOE/RL-2011-118, Hanford Site Groundwater Monitoring for 2011). In 2015, the groundwater flow
direction beneath the WMA was generally east to northeast as a result of groundwater extraction and
injection for the 200 West P&T with a calculated groundwater velocity of 0.04 to 0.50 m/d (0.15 to

1.6 ft/d) (Section 11.13.2 in DOE/RL-2016-09).

Pump and treat operations are expected to continue in this region until 2037. After completion of active
groundwater remediation and the 200 West P&T system is shut down, groundwater flow is anticipated to
return to pre-200 West P&T startup conditions. The changing groundwater flow directions and gradients
will be considered when evaluating the groundwater monitoring network. These factors are assessed in
evaluating impact to groundwater beneath WMA U in the simulations described in Chapters 5 through 7
of this report.

4.4 Groundwater Chemistry

Under the current groundwater flow regime, contaminants reaching the groundwater from a release at
WMA U would migrate as dissolved contamination plume(s) toward the east-northeast with the
groundwater flow (Figure 3-5). The average groundwater flow rate for 2016 has been estimated at
0.18 m/d (0.59 ft/d) (Section 3.3.2). Section 6.4 in RPP-35485 discusses the conceptual models of tank
leak/release pathways to the groundwater at WMA U in more detail.

¢ The following contaminants are present in the aquifer at WMA U:

—  Chromium |
— Carbon tetrachloride

— Nitrate i
— Technetium-99 i

4-2
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Evaluated constituents were limited to available nonradiological vertical data associated with surrounding
wells. Vertical pr e samples were analyzed for carbon tetrachloride and nitrate, representing wide
spread contaminants in 200-UP-1 OU, and present near WMA U.

During drilling of well 299-W 18-260, groundwater samples were collected from the borehole at selected
depths and analyzed by field and/or laboratory methods. Laboratory data were selected where both field
and laboratory data were available for the vertical contaminant distribution plot. See Figure 4-2 for the
observed vertical distribution of identified contaminants.

Well 299-W18-260 exhibits few measurements of vertical characterization data, consisting of carbon
tetrachloride and nit e at five sample depths collected at elevations between 2.7 m (8.9 ft) and 26.3 m
(86.3 ft) below the 2017 water table. Based on vertical characterization data, contaminants are present
within the upper sections of the unconfined aquifer; consistent with the presence of multiple sources and
extents of regional plumes. Well 299-W18-260 exhibits an increase in carbon tetrachloride and nitrate
concentrations beginning about 2 m (6.6 ft) and 8 m (26.2 ft), extending to 20 m (65.6 ft) and 25 m

( Jft), pectively,] ow the 2017 water table.

In st 1 WMA Uis ™ ted within tt “mal 200 .. est slumes : thin the local-scale
plun additionally impacted by - cur scal 200-UP-1 _ ___ and 200 [ 1 network
operations. Based on the limited data available, the vertical distribution of plume concentrations do not
appear to penetrate the entire depth of the aquifer. Available data for the well are not sufficiently
representative to evaluate vertical plume migration from a release from WMA U.

4-4
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e The figures created that depict the simulated con  trations at the water table throughout the
200 West Area at a selected time are similarly referred to as:

— “Injected treated water dilution plumes” for the cases where the unit source is the injected water
entering the aquifer via the 200 West P&T system injection wel ~ Those figures indicate the
fraction ol 1€ water at those locations that comprises treated water injected at the 200 West P&T
system injection wells.

— “Release unit plume maps™ for the cases where the unit source is the release to the water table
from the facility. Those figures indicate the fraction of the water at those locations that comprises
the originally impacted groundwater fr beneath: fi y where the release occurred.
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138.36 m (453.93 ft) to elevation 127.66 m (418.83 ft) (Appendix E). Well 299-W19-42 is screened
across the upper 4.4 m (14.4 ft) of the uppermost unconfined aquifer (Table 9-1) and yields sufficient
groundwater for representative sampling.

Under 200 West P&T system operations in 2016, groundwater flow direction is predominantly to the
east-northeast at this well (Figure 3-5); however, future groundwater flow direction may be impacted by
ongoing 200 West P&T system operations (i.e., changes in operating conditions). Particle-track
simulations and transport modeling were performed (Appendix G and Chapter 7) to evaluate the impacts
on groundwater flow of various 200 West P&T system flow rates, including a scenario that assumed no
flow through the 200 West P&T system. Within each overall P&T system flow rate scenario, the
simulations evaluated the impact on groundwater flow of varying the injection rates at 200 West P&T
system injection wells. Using this information, monitoring locations were evaluated against the ability to
detect a release.

The results of particle-tracking calculations (Figures 7-21 through 7-23) and the results of transport
calculations (Figures-18 through 7-20) indicate that the location of this well is suited for detecting
releases from the facility. The results of the relative detect lity evaluation (Figures 7-24 through 7-26)
indicate that this well is located centrally in the estimated area of detectability for scenarios 1 and 2 and in
the northern portion of the detectable area for scenario 3 (no flow from the 200 West P&T s ). The
release concentration breakthrough curves for this well, Figures 7-12 and 7-17, indicate very » dilution
of the release concentration is expected at the well location. The modeling performed for the most likely
future 200 West P&T system operating conditions for scenario 1 calculates that a unit concentration
released at the waste site would be reduced by approxi  :ly 18% (corresponding to a release unit
concen ion of approximately 0.82 shown in Figure 7-12) through the processes ol Ivection,
dispersion, and recharge, by the time it :  ves at the monitoring well. The modeling performed also
calculates that the injection. treated water associated with the final 200 West P&T system could, over
time, contribute as much as 75% of the water at the well location for the most likely future 200 West P&T
system operating conditions for scenario 1 (corresponding to the value of about 0.75 shown on the
injection injected treated water dilution breakthrough curve in Figure 7-4). This coulc sult in further
dilution of the release concentration by some amount up to but likely less than 75%, because some
amount of this injection dilution is already accounted for in the assumption of instantaneous mixing in
both the release concentration dilution calculations and injected treated water dilution calculations. The
actual amount of dilution of the release concentration that would result from the treated water injection
would depend upon the relative locations of the release, of the injection well(s), and of the monitoring
well, and other factors at the field-scale. Groundwater samples from this location are representative of
groundwater quality at the point of compliance. Collectively with the other proposed monitoring network
wells, this well woul¢  ow for the detection of contamination and of increases in contamination should
there be a release from WMA U under the range of operating conditions evaluated.

9.3.6 Groundwater Monitoring Well 299-W19-44

Groundwater monitoring well 299-W19-44 is proposed as a point of compliance well. It was constructed
in 2001 to the standards in WAC 173-160. This well is also used in~  interim status groundwater
monitoring network for WMA U. The well is dowr  1dient of WMA U and is screened from elevation
136.45 m (447.66 ft) to elevation 125.78 m (412.66 tt) (Appendix E). Well 299-W 19-44 is screened
across the upper 6.3 m (20.7 ft) of the uppermost unconfined aquifer (Table 9-1) and yields sufficient
groundwater for representative sampling.

Under 200 West P&T system operations in 2016, groundwater flow direction is predominantly to the
east- northeast at this well (Figure 3-5); however, future groundwater flow direction may be impacted by
ongoing 200 West P&T system operations (i.e., changes in operating conditions). Particle-tracking
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The results of particle-track :ulations (Figures 21 © ugh 7-23) and the results of transport
calculations (Figures 7-18 through 7-20) indicate that the location of this well is suited for detecting
releases from the facility. The results of the relative detectability evaluation (Figures 7-24 through 7-26)
indicate that this well is locat¢ centrally in the estimated area of detectability for all the scenarios
evaluated. The release concentration breakthrough curves for this well (Figures 7-14 and 7-17) indicate
very little dilution of the release concentration is expected at the well location. The modeling performed
for the most likely future 200 West P&T system operating conditions for scenario 1 calculates that a unit
concentration released at the waste site would be reduced by approximately 11% (corresponding to a
release unit concentration of approximately 0.89 shown in Figure 7-14) through the processes of
advection, dispersion, and recharge, by the time it arrives at the monitoring well. The modeling performed
also calculates that the injection of treated water associated with the final 200 West P&T system could,
over time, contribute as much as 76% of the water at the well location for the most likely future 200 West
P&T system operating conditions for scenario 1 (corresponding to the value of about 0.76 shown on the
injection injected treated water dilution breakthrough curve in Figure 7-6). This could result in further
dilution of the release concentration by some amount up to but likely less than 76%, because some
amount of this injection dilution is already accounted for in the assumption of instantaneous mixing in
both the release concentration dilution calculations and injected treated water dilution calculations.

The actual amount of dilution of the release concentration that would result from the treated water
injection would depend upon the relative locations of the release, of the injection well(s), and of the
monitoring well, and other factors at the field-scale. Groundwater samples from this cation are
representative of groundwater quality at the point of compliance. Collectively with the other proposed
monitoring network wells, this well would allow for the detection of contamination and of increases in
contamination should there be a release from WMA U under the range of opera  conditions evaluated.

9.3.8 Groundwater Monitoring Well 299-W19-47

Groundwater monitoring well 299-W1' 7 is proposed as a point of compliance well. It was constructed

in 2004 to the standards in WAC 173-160. This well is also used in the interim status groundwater

monitoring network for WMA U. The well is downgradient of WMA U ¢ is screened from elevation

136.33 m (447.28 ft) to elevation 125.69 m (412.38 ft) (Appendix . Well 299-W 19-47 is screened

across the upper 6.4 m (21.0 1 of the uppermost unconfined aquifer (Table 9-1) and yields sufficient
oundwater for representative sampling.

Under 200 West P&T system operations in 2016, groundwater flow direction is predominantly to the
east-northeast at this well (Figure 3-5); however, future groundwater flow direction may be impacted by
o ing 200 West P&T system operations (i.e., changes in operating conditions). Particle-tracking
simulations d transport modeling were performed (Appendix G and Chapter 7) to evaluate the impacts
on groundwater flow of various 200 West P&T system flow rates, including a scenario that assumed no
flow rough the 200 West P&T system. Within each overall P&T system flow rate scenario, the
simulations evaluated the impact on groundwater flow of varying the injection rates at 200 West P&T
system injection wells. Using this information, monitoring {ocations were evaluated against the ability to
detect a release.

The results of parti  -tracking calculations (Figures 7-21 thrc  :h 7-23) and the results  transport
calculations (Figures 7-18 through 7-20) indicate that the location of this well is suited for detecting
releases from the facility. The results of the relative detectability evaluation (Figures 7-24 through 7-26)
indicate that this well is located centrally in the estimated area of detectability for scenarios 1 and 2 and
on the northern edge of the detectable area for scenario 3 (no flow from the 200 West P&T system). The
release concentration breakthrough curves for this well (Figures 7-15 and 7-17) indicate very little
dilution of the release concentration is expected at the well location. The modeling performed for the
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Appendix G
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