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Source: Figure 7-8 in SGW-60587, Engineering Evaluation Report for Single-Shell Tank Waste Management Area B-BX-BY Groundwater Monitoring. 

Figure H-1. Local-Scale Particle Paths (Advection and Dispersion) for WMA B-BX-BY (2016)
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Figure H-2. WMA B-BX-BY Monitoring Well Network from SGW-60587 and DOE/RL-2019-74, Rev. 0
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Figure H-3. Extraction Wells Near WMA B-BX-BY
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The 2019 network reevaluation indicated that under certain extraction well operations, the resultant flow 
conditions could impact the appropriateness of the well network. Figure H-4 shows the particle pathlines 
from WMA B-BX-BY and the impact extraction well 299-E33-360 operation was inferred to have on the 
flow direction at WMA B-BX-BY during 2019. In some areas, flow directions were altered and even 
reversed from conditions before extraction well operations. The reversal in flow impacted the southern 
portion of WMA B-BX-BY, where flow was toward the extraction well in the north rather than directly 
toward downgradient monitoring wells to the south and southeast of the WMA. Under these operating 
conditions, the majority of downgradient network wells at WMA B-BX-BY were no longer 
downgradient. However, downgradient wells 299-E33-20, 299-E33-41, and 299-E33-44 remained 
downgradient of the WMA due to their proximity to extraction well 299-E33-360. 

In 2020, an evaluation of different operating alternatives, or scenarios, using extraction 
wells 299-E33-360 and 299-E33-361 was performed (ECF-200BP5-19-0035, Simulations of Focused 
Feasibility Study Remedy at B Complex). In each scenario, extraction well 299-E33-268 (on the northwest 
boundary of WMA B-BX-BY) was assumed to not be operating.   

Using the Plateau-to-River (P2R) groundwater model, flow conditions that would result from various 
combinations of extraction rates at wells 299-E33-360 and 299-E33-361 were simulated, and predicted 
capture zones for the extraction wells were produced. The scenario referred to as Scenario 4 (Section 6.7 
in ECF-200BP5-19-0035) represents the expected future operating conditions for the extraction wells near 
WMA B-BX-BY. Scenario 4 modeled flow conditions that resulted from the following extraction well 
pumping rates: 

• 299-E33-268 – not operational 
• 299-E33-360 – 435 L/min (115 gal/min) 
• 299-E33-361 – 189 L/min (50 gal/min) 

Figure H-5 shows the simulated capture zone for Scenario 4 as presented in ECF-200BP5-19-0035. 
Figure H-5 shows the impact the expected extraction well operations were simulated to have on the flow 
direction at WMA B-BX-BY. Each of the wells on the south and east side of the unit that were 
downgradient based on the south/southeast flow before operation of the extraction wells are impacted by 
the change. 

H2.2 Network Reevaluation for 2021 
A report that reevaluated the final status well networks at 200 East Area units based on flow conditions 
for 2021 was prepared to confirm the continued suitability of the monitoring well locations provided in 
final status EERs (ECF-200E-21-0124, Groundwater Flow and Migration Calculations for the 2021 
Annual Assessment of the Final Status Monitoring Networks for the 200 East Area Dangerous Waste 
Management Units). Particle-tracking results presented in ECF-200E-21-0124 were obtained using 
water-level contours interpolated from March 2021 water-level measurements, as presented in 
ECF-HANFORD-21-0117, Preparation of the March 2021 Hanford Site Water Table Map. For 2021, the 
average operating conditions for the extraction wells near WMA B-BX-BY were as follows: 

• 299-E33-268 – not operational 
• 299-E33-360 – average 424 L/min (112 gal/min) 
• 299-E33-361 – average 191 L/min (51 gal/min)
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Source: Figure 7-36 in ECF-200E-20-0029, Groundwater Flow and Migration Calculations for the Annual Assessment of the Final Status Monitoring Networks 
for the 200 East Area Dangerous Waste Management Units. 

Figure H-4.  Particle Pathlines from 2019 During Extraction from Well 299-E33-360 

8 

J [ 

E33-361 ... 

0 Upgradient Final Network Well 

• Downgradient Final Network Well 

200 Area Pump & Treat Wells 

• Extraction 

-- Pathlines With Dispersion 

-- Groundwater Elevation Contour (m) 

~ WMA B-BX-BY 

Waste Site or DWMU 

Facility (may also be a DWMU) 

DWMU = Dangerous Waste Management Unit 
LLBG = Low-Level Burial Ground 
WMA = Waste Management Area 
Well Prefix '299-' omitted . 

0 100 200 Meters 

250 500 750 Feet 
I 



 

 

D
O

E/R
L-2019-74, R

EV. 3 

H
-8 

 

 
Note: Capture zones from Scenario 4 adapted from Figure 6-26 in ECF-200BP5-19-0035, Simulations of Focused Feasibility Study Remedy at B Complex.  

Figure H-5. Capture Zones Simulated for Expected Future Extraction Rates 
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The 2021 extraction flow rates aligned with the anticipated flow rates in Scenario 4 of 
ECF-200BP5-19-0035. The 2021 particle-tracking map from ECF-200E-21-0124 depicted interpreted 
flow conditions at WMA B-BX-BY (Figure H-6). Much of the groundwater from WMA B-BX-BY was 
captured in well 299-E33-360 (as simulated in Scenario 4 of ECF-200BP5-19-0035). However, some 
groundwater from the southern portion of WMA-B-BX-BY was inferred to flow to the southeast toward 
the identified downgradient monitoring wells and towards extraction well 299-E33-361. 

H2.3 Monitoring Well Network for Waste Management Area B-BX-BY in 
DOE/RL-2019-74, Rev. 1 

Due to the operation of local extraction wells, a revised monitoring well network was identified for 
WMA B-BX-BY in DOE/RL-2019-74, Rev. 1, Interim Status Groundwater Quality Assessment Plan for 
the Single-Shell Tank System, issued in July 2022. At that time, it was expected that operation of 
extraction wells 299-E33-360 and 299-E33-361 near WMA B-BX-BY would continue, and groundwater 
flow would continue to align with the interpretation in the 2021 network reevaluation (Figure H-6). 
Therefore, the monitoring network reflected the 2021 groundwater flow conditions at the WMA 
(Figure H-7).  

In DOE/RL-2019-74, Rev. 1, the following changes were made to the WMA B-BX-BY network: 

• Existing well 299-E33-343 was added to the network as a downgradient well as it was located 
downgradient of the 241-BX and 241-BY Tank Farms and directly upgradient of extraction 
well 299-E33-360.  

• Two upgradient wells (299-E33-31 and 299-E33-42) were removed from the network. The three 
upgradient wells included in the network provided sufficient coverage to monitor upgradient 
conditions as they were located at the northwest (299-E33-38), west (299-E33-32), and southwest 
(299-E33-334) boundaries of the WMA.  

• Four downgradient wells (299-E33-48, 299-E33-49, 299-E33-335, and 299-E33-337) were removed 
from the network because they were no longer within the groundwater flow path. 

The WMA B-BX-BY monitoring well network in DOE/RL-2019-74, Rev. 1, consisted of 11 wells as 
follows: 

• Three upgradient wells (299-E33-32, 299-E33-38, and 299-E33-334)  

• Eight downgradient wells (299-E33-20, 299-E33-41, 299-E33-44, 299-E33-47, 299-E33-338, 
299-E33-339, 299-E33-343, and proposed well WMA_B-BX-BY_PW-1 [299-E33-284])  
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Source: Figure 7-44 in ECF-200E-21-0124, Groundwater Flow and Migration Calculations for the 2021 Annual Assessment of the Final Status Monitoring 
Networks for the 200 East Area Dangerous Waste Management Units. 

Figure H-6. Particle Pathlines for 2021 for WMA B-BX-BY During Extraction from Wells 299-E33-360 and 299-E33-361 
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Note: Extraction wells are shown for information only and are not part of the monitoring network. 

Figure H-7. Groundwater Monitoring Network for WMA B-BX-BY in DOE/RL-2019-74, Rev. 1 
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H2.4 Network Reevaluation for Waste Management Area B-BX-BY Based on 2023 
Extraction Well Operation Change 

After the groundwater monitoring network was revised in DOE/RL-2019-74, Rev. 1, changes in 
extraction well operations at and near WMA B-BX-BY were made. In January 2023, operation ended at 
extraction well 299-E33-361 (located southeast of the WMA) and operation commenced at 
well 299-E33-268 (located at the northwest boundary of the WMA). Operation of extraction 
well 299-E33-360 (located immediately north of the 241-B Tank Farm) continued.  

After the extraction well operation change, the interpreted groundwater flowpaths for quarter 11 2023 
(January through March) changed over portions of WMA B-BX-BY. Previous evaluations from 2021 had 
interpreted groundwater in the southeast and east portions of the unit to flow towards extraction 
well 299-E33-361 (located southeast of the WMA). Groundwater flow at the southeast and east portions 
of WMA B-BX-BY changed from east/southeast (towards previously operating extraction 
well 299-E33-361) to north/northwest (towards extraction well 299-E33-360). Radial groundwater flow 
towards extraction well 299-E33-360 continued over most of the unit; however, groundwater over the 
northwestern portion of the unit flowed radially towards extraction well 299-E33-268.  

After the initial change to extraction well use in January 2023, the average extraction rates at 
wells 299-E33-268 and 299-E33-360 were increased in quarter 2 2023 (April through June) and were 
maintained at the same approximate rate through the remainder of calendar year 2023. Median pumping 
rates for quarter 4 2023 were 268.735 m3/day (49.3 gal/min) for extraction well 299-E33-268 and 
620.740 m3/day (133.9 gal/min) for well 299-E33-360 (Table 2 in ECF-200E-24-0005, Groundwater 
Elevation Mapping for 200 East Area - Quarter 4 Calendar Year 2023).  

Based on the evaluation of groundwater flow conditions at WMA B-BX-BY for quarter 4 2023 
(Figure H-8), which is the most recently issued groundwater flow evaluation available at the time of this 
evaluation, the monitoring well network is updated to reflect the change in groundwater flow at the unit. 
Groundwater flows radially towards extraction well 299-E33-360 over the WMA, except in the northwest 
area. In the northwest area, local groundwater flows radially towards extraction well 299-E33-268. At the 
southeast and east portions of WMA B-BX-BY, groundwater flows north/northwest towards extraction 
well 299-E33-360 (Figure H-8). 

The revised network (Figure H-9) provided in this plan accommodates for changes in groundwater flow 
due to the 2023 changes in extraction well use. Because both operating extraction wells are located 
adjacent to facility boundaries, the extraction wells serve as the location towards which groundwater over 
the entire WMA flows (Figure H-8). Upgradient wells for the revised network, located west and south of 
WMA B-BX-BY, were chosen to provide upgradient coverage using the quarter 4 2023 groundwater flow 
interpretation. Identification of wells to be used as upgradient was changed relative to the previous 
network to provide better spatial coverage of upgradient areas under the new flow conditions. Two wells 
that were previously identified as downgradient, but are now crossgradient, were retained in the network 
because they are either located near an operating extraction well, or are in an area that may be in the 
downgradient flowpath under future changes to extraction well operations. Downgradient monitoring at 
WMA B-BX-BY in the revised network uses wells located in the interpreted flowpaths of the operating 
extraction wells 299-E33-268 and 299-E33-360. The revised network (Figure H-9) provides monitoring 
for WMA B-BX-BY under the active Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 remediation condition. 

 
1 Quarters are identified on a calendar year basis throughout this appendix. 
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Source: Figure 7-40 in ECF-HANFORD-24-0053, Hydraulic Gradient and Average Linear Velocity Calculation - Quarter 4 Calendar Year 2023.  

Figure H-8. Calculated Particle Pathlines Representing General Groundwater Flow Directions at WMA B-BX-BY for Quarter 4 2023 
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Notes: Extraction wells are shown for information only and are not part of the monitoring network. 
Groundwater contours and pathlines: Figure 7-40 in ECF-HANFORD-24-0053, Hydraulic Gradient and Average Linear 
Velocity Calculation - Quarter 4 Calendar Year 2023. 

Figure H-9. Revised Interim Status Groundwater Monitoring Network for WMA B-BX-BY 
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The revised WMA B-BX-BY monitoring network consists of 12 wells as follows: 

• Six upgradient wells (299-E33-32, 299-E33-38, 299-E33-48, 299-E33-49, 299-E33-334, and 
299-E33-338) 

• Four downgradient wells (299-E33-31, 299-E33-41, 299-E33-44, and 299-E33-343) 

• Two crossgradient wells (299-E33-20 and 299-E33-47) 

Due to changes in interpreted groundwater flow resulting from the 2023 change to extraction well 
operation, changes to the previous well network are provided as follows:  

• Well 299-E33-338 was previously used as a downgradient well. It is used as an upgradient well in the 
revised network.  

• Wells 299-E33-48 and 299-E33-49 are located south of WMA B-BX-BY. The wells are added to the 
network to cover the expanded upgradient area under the 2023 change to extraction well operation.  

• Well 299-E33-31 is located in the upgradient flowpath of extraction well 299-E33-268. Due to 
operation of extraction well 299-E33-268, well 299-E33-31 is added to the network as a 
downgradient well.  

• Wells 299-E33-20 (to be replaced by well 299-E33-372) and 299-E33-47 were previously used as 
downgradient wells. Based on the interpretation of groundwater flow under the 2023 change to 
extraction well use, these wells are now crossgradient. Well 299-E33-20 is retained in the network 
because it is located in the upgradient flowpath of extraction well 299-E33-360. Well 299-E33-47 is 
retained in the network because it is in an area that may be in the downgradient flowpath under future 
changes to extraction well operation.  

• Well 299-E33-339 was previously used as a downgradient well in the southern portion of the WMA. 
Due to the 2023 change to extraction well operation that ended use of well 299-E33-361, the well is 
now upgradient to the WMA. Sufficient upgradient coverage for this area is provided by existing 
wells 299-E33-49 and 299-E33-48 and well 299-E33-339 is removed from the network. 

• Proposed well WMA_B-BX-BY_PW-1 (299-E33-284) was identified as a new well for downgradient 
monitoring of the 241-B Tank Farm in SGW-60587, based on a southeast groundwater flow direction. 
Due to the 2023 change to extraction well operation that ended use of well 299-E33-361, groundwater 
flow direction in this area subsequently changed to flow north/northwest, towards extraction 
well 299-E33-360, and the well location is now upgradient. Sufficient upgradient coverage for this 
area is provided by existing wells 299-E33-48 and 299-E33-338 and WMA_B-BX-BY_PW-1 
(299-E33-284) is removed from the network.  

Updated gradient designations for the network wells in this plan, and the changes to the network relative 
to the network in DOE/RL-2019-74, Rev. 1, which was determined using 2021 groundwater flow 
conditions, are provided in Table H-1. The revised network is provided in Table H-2.  
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Table H-1. WMA B-BX-BY Monitoring Network Changes 

Well Name 
Gradient Designation in 

Network from Previous Plana 
Gradient Designation in Updated 

Networkb 

299-E33-32 Upgradient Upgradient 

299-E33-38 Upgradient Upgradient 

299-E33-48 Not included Upgradient 

299-E33-49 Not included Upgradient 

299-E33-334 Upgradient Upgradient 

299-E33-338 Downgradient Upgradient 

299-E33-31 Not included Downgradient 

299-E33-41 Downgradient Downgradient 

299-E33-44 Downgradient Downgradient 

299-E33-343 Downgradient Downgradient 

299-E33-20  
(299-E33-372)c 

Downgradient Crossgradient 

299-E33-47 Downgradient Crossgradient 

299-E33-339 Downgradient Removed from network 

WMA_B-BX-BY_PW-1  
(299-E33-284) 

Downgradient Removed from network 

a. Previous plan is RCRA-CN-01_DOE/RL-2019-74_R2, Interim Status Change Number 1: Interim Status Groundwater 
Quality Assessment Plan for the Single-Shell Tank System.  
b. Gradient designations are based on groundwater flowpath interpretation at WMA B-BX-BY for quarter 4 2023 
(Figure H-8).  
c. Well 299-E33-20 is not compliant with the construction standards of WAC 173-160, “Minimum Standard for Construction 
and Maintenance of Wells,” and will be replaced by replacement well 299-E33-372. See Sections 2.2.1 and 2.3.1 for 
discussion of well replacement.  
WMA: waste management area 
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Table H-2. Revised WMA B-BX-BY Monitoring Network 
Well Purpose Comment 

299-E33-32 Upgradient No change 

299-E33-38 Upgradient No change 

299-E33-48 Upgradient Provides upgradient coverage south of 241-B Tank Farm 

299-E33-49 Upgradient Provides upgradient coverage south of 241-BX Tank Farm 

299-E33-334 Upgradient No change 

299-E33-338 Upgradient Provides upgradient coverage east of 241-B Tank Farm 

299-E33-31 Downgradient Well is located adjacent to 241-BY Tank Farm and in flowpath 
of extraction well 299-E33-268 

299-E33-41 Downgradient No change 

299-E33-44 Downgradient No change 

299-E33-343 Downgradient No change 

299-E33-20  
(299-E33-372)  

Crossgradient Well is located crossgradient to 241-B Tank Farm. Well is 
conservatively retained in the network as it is located in flowpath 
of extraction well 299-E33-360 

299-E33-47 Crossgradient Well is located crossgradient to 241-B Tank Farm. Well is 
conservatively retained in the network in the event future 
changes to extraction operations put its location in the 
downgradient flowpath. 
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H3 Waste Management Area C 
The groundwater monitoring well network for WMA C established for final status monitoring in the EER 
(Table 9-2 in SGW-60588) was previously used for interim status monitoring. The monitoring network 
was determined by groundwater elevation analysis based on discrete measured groundwater levels, 
estimation of horizontal contaminant migration potential using particle tracking, and estimation of vertical 
contaminant migration potential. Water-table elevation contour maps were developed by interpolating 
water levels in the 200 East Area for calendar years 2013, 2014, 2015, and 2016. Particle-tracking 
calculations were then performed based on the water-table elevation maps to depict approximate 
directions of groundwater flow and potential contaminant migration in the vicinity of WMA C. 
The results of these analyses are presented in Chapter 7 of the EER, with details provided in Appendix L 
of ECF-200E-18-0066. The well network for groundwater monitoring under final status was selected 
based on these evaluations. 

The groundwater elevation maps for the EER and the supporting calculation in ECF-200E-18-0066 were 
produced with TRIM using the same method as described for WMA B-BX-BY in Chapter H2. 
Figure H-10 presents the most recent particle-track evaluation (2016) that was provided in the EER. 
The groundwater flow direction was interpreted as south in the EER.  

After the evaluations to support the monitoring network for the WMA C EER were performed, TRIM was 
modified and expanded to produce an annual sitewide water table map for the Hanford Site. Additional 
applications include quarterly water-level mapping and well network reevaluations for regulated units, 
including WMA C. The groundwater elevation maps produced using TRIM depict general patterns of 
hydraulic gradients and groundwater flow, thereby identifying the likely directions of contaminant 
migration from a facility in case a release from a regulated unit reaches the water table. Results from 
subsequent particle-track evaluations since the EER show a shift in groundwater flow direction to 
east-southeast (Figure H-11) due to interpretation of the regional water table. Due to the change in 
groundwater flow interpretation in the area of WMA C, the flow gradient designation of certain network 
wells was updated in DOE/RL-2019-74, Rev. 1. 

The particle-track evaluation at WMA C for 2021 (Figure H-11) depicted that some network wells may 
not lie within the extents of calculated areas of detectability based on the observed hydraulic gradient 
(i.e., wells are crossgradient). However, these wells monitor areas that either were within the extents of 
detectability under previous evaluations or are within areas of detectability under expected future flow 
conditions and therefore remain important to the monitoring network. Gradients continue to be more 
eastward than the analysis presented in the EER; however, an extraction well was planned for installation 
south of WMA C (identified as the North Well in ECF-200BP5-19-0036, Simulations of Focused 
Feasibility Study Remedy at Waste Management Area C). This extraction well (299-E27-157) was drilled 
in 2024 and is expected to begin operation in late 2025 or early 2026.2 Once well 299-E27-157 begins 
operation, it is expected to bring groundwater flow to the south across the downgradient WMA C 
monitoring wells, and better align with the flow evaluation and monitoring network provided in the EER 
(Figure H-10) (Section 7.12 in ECF-200E-21-0124).  

 
2 Future dates and plans for extraction well operation are presented for information only and are based on current 
planning (as of November 2024). Operational plans may change and are outside the scope of the interim status 
monitoring program. 
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Source: Figure 7-8 in SGW-60588, Engineering Evaluation Report for Single-Shell Tank Waste Management Area C Groundwater Monitoring. 

Figure H-10.  Local-Scale Particle Paths (Advection and Dispersion) for WMA C (2016)  
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