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Figure 1. 200 East Area WMAs 
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Figure 2. 200 West Area WMAs 
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The six WMAs were all sampled as required during the reporting period, except wells 299-W10-26, 
299-W14-14, 299-W14-15, and 299-W14-18 (WMA TX-TY), which were sampled with bailers because
they are nearly dry. Samples had high turbidity, and unfiltered metals data were flagged as suspect
or rejected.

For each WMA, this report provides summary information of the well network, quarterly sample results 
of the associated dangerous waste constituents, a discussion of the extent of contamination, and an 
estimate of the rate and direction of contaminant migration. Due to the mobility of cyanide and 
hexavalent chromium (Cr(VI)) in groundwater, contaminant migration rates are assumed to be equal to 
the average linear velocity of groundwater. Hydraulic gradient and average linear velocity were estimated 
using water table grids as the basis for particle tracking beneath each WMA. Well location maps in 
Chapters 2 through 7 illustrate the water table contours and particle pathlines for the first quarter of 2022. 
The particle pathlines illustrate the estimated directions of groundwater flow. The calculations for the 
reporting quarters are described in the following documents: 

• ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area – Quarter 1 Calendar
Year 2022

• ECF-200E-23-0002, Groundwater Elevation Mapping for 200 East Area – Quarter 1 Calendar
Year 2022

• ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity
Calculation – Quarter 1 Calendar Year 2022

A suite of groundwater monitoring engineering evaluation reports was prepared to support the Part B 
(final status) permit application for the future Rev. 9 of the Hanford RCRA Permit (WA7890008967). 
The engineering evaluation reports (Table 1) contain comprehensive background information, as well as 
the geology, hydrogeology, and conceptual contaminant migration models. 

Table 1. Groundwater Monitoring Plans and Engineering Evaluation Reports 
Associated with Single-Shell Tank WMAs 

WMA 
Groundwater Quality Assessment 

Monitoring Plan 

Engineering Evaluation 
Report for Groundwater 

Monitoring 

WMA B-BX-BY 

DOE/RL-2019-74, Rev. 0, Interim Status 
Groundwater Quality Assessment Plan for the 
Single Shell Tank System, as modified by  
RCRA-CN-01_DOE/RL-2019-74_R0 

SGW-60587 

WMA C SGW-60588 

WMA S-SX SGW-60577 

WMA T SGW-60575 

WMA TX-TY SGW-60576 

WMA U SGW-60578 

Note: Complete reference citations are provided in Chapter 8. 
WMA = waste management area 

Data tables in this report reflect monitoring networks in effect during the reporting period. Some of the 
monitoring networks were subsequently modified in DOE/RL-2019-74, Rev. 1, which went into effect in 
August 2022. 
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2 Waste Management Area B-BX-BY 
WMA B-BX-BY, which includes the single-shell tanks and ancillary equipment of the B, BX, and 
BY Tank Farms, is located in the north-central portion of the 200 East Area (Figure 1). Figure 3 presents 
the monitoring network with a water table map and general groundwater flow directions.  

Previous releases from WMA B-BX-BY and nearby waste sites have contributed to groundwater 
contamination with the dangerous waste constituent cyanide.  

The WMA B-BX-BY monitoring network was sampled in February 2022 (Table 2). The highest total 
cyanide concentration was 1,060 µg/L in well 299-E33-44. The highest free cyanide concentration was 
6.12 µg/L in well 299-E33-20. Figure 4 illustrates the total cyanide plume in 2021.  

Local flow directions beneath WMA B-BX-BY are influenced by groundwater extraction 
wells 299-E33-360 and 299-E33-361, as described in DOE/RL-2017-11, Removal Action Work Plan for 
the 200-BP-5 Operable Unit Groundwater Extraction. A forecast simulation of the B Complex remedial 
action published in 2020 showed radial groundwater flow toward the extraction wells and hydraulic 
capture of contaminant plumes, including cyanide (Section 6.7 in ECF-200BP5-19-0035, Simulations of 
Focused Feasibility Study Remedy at B Complex). The simulation is being revised to account for changes 
in the conceptual site model and hydraulic properties. Because of the uncertainty in this region, only 
generalized flow directions are shown in Figure 3, and no estimate of average linear velocity is provided. 
Cyanide is presumed to migrate at the same rate as groundwater. Extraction wells 299-E33-360 and 
299-E33-361 capture contaminated groundwater, and the cyanide plume is not expanding. 
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Note: Water table contours are from ECF-200E-23-0002, Groundwater Elevation Mapping for 200 East Area – 
Quarter 1 Calendar Year 2022. 
 

Figure 3. WMA B-BX-BY Monitoring Well Network 
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Table 2. WMA B-BX-BY Sample Results for February 2022 

Well Name Sample Date 
Total Cyanide 

(µg/L) 
Free Cyanide 

(µg/L) 

299-E33-20a 2/8/2022 67.5 6.12 

299-E33-31b 2/2/2022 25.2 1.26 B 

299-E33-32b 2/2/2022 18.6 2.44 

299-E33-334b 2/2/2022 5.3 1.10 B 

299-E33-335 2/2/2022 3.7 B 2.22 

299-E33-337 2/3/2022 60.4 1.94 B 

299-E33-338 2/2/2022 4.2 B 1.00 U 

299-E33-339 2/3/2022 2.4 B 1.00 U 

299-E33-38b 2/3/2022 319 D 2.22 

299-E33-41 2/2/2022 21.2 1.66 B 

299-E33-42b 2/2/2022 19.7 2.44 

299-E33-44 2/3/2022 
1,060 D 4.45 

1,050 D 3.61 

299-E33-47 2/3/2022 530 D 3.05 

299-E33-48 2/2/2022 2.4 B 1.00 U 

299-E33-49 2/7/2022 2.8 B 1.66 B 

a. Well is not compliant with the construction standards in WAC 173-160, “Minimum Standards 
for Construction and Maintenance of Wells,” and a replacement-in-kind well will be installed. 
b. Upgradient well. 
Data qualifiers: 
B = detected at a value less than the required detection limit (e.g., practical quantitation limit) 

but greater than or equal to the method detection limit 
D = reported at a secondary dilution factor 
U = undetected 
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Source: DOE/RL-2021-51, Hanford Site Groundwater Monitoring Report for 2021. 
 

Figure 4. Total Cyanide Plume Near WMA B-BX-BY, 2021 
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3 Waste Management Area C 
WMA C, which includes the single-shell tanks and ancillary equipment of the C Tank Farm, is located in 
the east-central portion of the 200 East Area (Figure 1). Figure 5 presents the monitoring network with 
a water table map and particle pathlines. 

Previous releases from WMA C have contributed to groundwater contamination with the dangerous waste 
constituent cyanide. Table 3 lists cyanide results for March 2022. The highest total cyanide concentration 
during the reporting period was 52.9 µg/L in well 299-E27-155, which is screened 5.9 to 16.6 m (19 to 
54 ft) below the water table. The highest free cyanide concentration was 2.34 µg/L in downgradient 
well 299-E27-23 and upgradient well 299-E27-26. A cyanide plume map is not provided because 
concentrations are below levels used for contouring plumes. 

The estimated average linear velocity during the first quarter of 2022 was 0.28 m/d (0.90 ft/d). Cyanide is 
presumed to migrate at the same rate as groundwater. 
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References: ECF-200E-23-0002, Groundwater Elevation Mapping for 200 East Area – Quarter 1 Calendar Year 2022; 
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation – Quarter 1 
Calendar Year 2022. 

Figure 5. WMA C Monitoring Well Network 
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Table 3. WMA C Sample Results for March 2022 

Well Name Sample Date 
Total Cyanide 

(µg/L) 
Free Cyanide 

(µg/L) 

299-E27-12* 3/2/2022 1.67 U 1.00 U 

299-E27-13 3/2/2022 1.67 U 1.00 U 

299-E27-14 3/2/2022 4.88 B 1.00 U 

299-E27-15* 3/2/2022 1.67 U 1.00 U 

299-E27-155 3/3/2022 52.9 1.00 U 

299-E27-21 3/3/2022 2.04 B 1.31 B 

299-E27-22* 3/3/2022 
2.84 B 1.31 B 

2.17 B 1.00 U 

299-E27-23 3/2/2022 14.1 2.34 

299-E27-24 3/3/2022 18.5 1.83 B 

299-E27-26* 3/3/2022 7.21 2.34 

*Upgradient well. 
Data qualifiers: 
B = detected at a value less than the required detection limit (e.g., practical quantitation 

limit) but greater than or equal to the method detection limit 
U = undetected 

 

4 Waste Management Area S-SX 
WMA S-SX, which includes the single-shell tanks and ancillary equipment of the S and SX Tank Farms, 
is located in the southern portion of the 200 West Area (Figure 2). Figure 6 illustrates the monitoring well 
network with water table contours and particle pathlines. 

Previous releases from WMA S-SX have contributed to groundwater contamination with chromium. 
During the reporting period, the WMA S-SX wells were sampled in March 2022, and total chromium and 
Cr(VI) concentrations were the highest (>160 µg/L) in downgradient well 299-W22-93 (Table 4). 
Two chromium plumes with concentrations >48 µg/L were defined at WMA S-SX based on 2021 data 
(Figure 7).  

During the first quarter of 2022, groundwater flowed to the east at an estimated average linear velocity 
of 0.35 m/d (1.1 ft/d). Dissolved chromium is presumed to migrate at the same rate as groundwater. 
Extraction wells 299-W22-90 and 299-W22-91 capture contaminated groundwater (Figure 11-10 in 
DOE/RL-2021-51, Hanford Site Groundwater Monitoring Report for 2021), and the plumes are 
not expanding. 
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References: ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area – Quarter 1 Calendar Year 2022, 
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation – Quarter 1 
Calendar Year 2022. 

Figure 6. WMA S-SX Monitoring Well Network 
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Table 4. WMA S-SX Sample Results for March 2022 

Well Name Sample Date 

Unfiltered 
Chromium 

(µg/L) 

Filtered 
Chromium 

(µg/L) 

Hexavalent 
Chromiuma 

(µg/L) 

299-W22-113 3/16/2022 4.60 BD 4.00 UD 2.78 B 

299-W22-115 3/16/2022 4.00 UD 4.00 UD 3.25 B 

299-W22-116 3/16/2022 96.9 97.0 99.7 

299-W22-80 3/16/2022 14.0 D 7.30 BD 5.55 

299-W22-81 3/15/2022 3.65 B 3.14 B 4.05 B 

299-W22-84 3/15/2022 4.88 B 4.58 B 5.25 

299-W22-85 3/15/2022 3.55 B 3.18 B 3.94 B 

299-W22-93 3/15/2022 
169 D 187 D 177.4 

169 D 170 D 176.7 

299-W22-94 3/16/2022 5.00 B 4.30 B 4.42 B 

299-W23-20b 3/16/2022 44.0 D 4.20 BD 2.65 B 

299-W23-21b 3/15/2022 4.00 UD 4.00 UD 3.49 B 

a. Supporting constituent. 
b. Upgradient well. 
Data qualifiers: 
B = detected at a value less than the required detection limit (e.g., practical quantitation limit) but greater than or 

equal to the method detection limit 
D = reported at a secondary dilution factor 
U = undetected 
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Source: DOE/RL-2021-51, Hanford Site Groundwater Monitoring Report for 2021. 
 

Figure 7. Chromium Plumes Near WMA S-SX, 2021 
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5 Waste Management Area T 
WMA T, which includes the single-shell tanks and ancillary equipment of the T Tank Farm, is located in 
the northern portion of the 200 West Area (Figure 2). Figure 8 illustrates the monitoring well network 
with water table contours and particle pathlines. 

The WMA T wells were sampled in February 2022 (Table 5). The highest chromium and Cr(VI) 
concentrations were in upgradient well 299-W10-28 and downgradient well 299-W11-41. Previous 
releases from WMA T have contributed to groundwater contamination with chromium. Figure 9 shows 
the Cr(VI) plumes for 2021. The main plume is east and northeast of the WMA T monitoring network. 

East of WMA T, the 200-ZP-1 Operable Unit extraction well 299-W11-50 affects local groundwater flow 
(Figure 8). During the reporting quarter, groundwater generally flowed to the east at an estimated average 
linear velocity of 0.70 m/d (2.39 ft/d). Dissolved chromium is presumed to migrate at the same rate as 
groundwater. Extraction wells for the 200-ZP-1 Operable Unit pump and treat system (299-W11-50 
[shown in Figure 8] and two additional extraction wells southeast of the region [shown in Figure 9]) 
capture contaminated groundwater and prevent the plume from spreading.  
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References: ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area – Quarter 1 Calendar Year 2022, 
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation – Quarter 1 
Calendar Year 2022. 

Figure 8. WMA T Monitoring Well Network 
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Table 5. WMA T Sample Results for February 2022 

Well Name Sample Date 

Unfiltered 
Chromium 

(µg/L) 

Filtered 
Chromium 

(µg/L) 

Hexavalent 
Chromiuma 

(µg/L) 

299-W10-24 2/1/2022 8.30 B 6.70 B 6.31 

299-W10-28b 2/1/2022 50.6 48.1 47.3 

299-W11-39 2/1/2022 37.2 24.3 12.2 

299-W11-40 2/2/2022 41.9 40.0 40.8 

299-W11-41 2/2/2022 63.0 44.9 47.3 

299-W11-42 2/2/2022 21.7 21.1 22.1 

a. Supporting constituent. 
b. Upgradient well. 
Data qualifiers: 
B = detected at a value less than the required detection limit (e.g., practical quantitation limit) but greater than or 

equal to the method detection limit 
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Source: DOE/RL-2021-51, Hanford Site Groundwater Monitoring Report for 2021. 
 

Figure 9. Chromium Plumes Near WMA T and TX-TY, 2021 
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6 Waste Management Area TX-TY 
WMA TX-TY, which includes the single-shell tanks and ancillary equipment of the TX and TY Tank 
Farms, is located in the northern portion of the 200 West Area (Figure 2). Figure 10 illustrates the 
monitoring well network with water table contours and particle pathlines. 

Previous releases from WMA TX-TY have contributed to groundwater contamination with chromium 
and cyanide.  

The WMA TX-TY wells were sampled in February 2022 (Table 6). Due to low water levels, 
wells 299-W10-26, 299-W14-14, 299-W14-15, and 299-W14-18 were sampled with bailers. The samples 
were turbid, and unfiltered metals concentrations increased at these wells. Unfiltered metals results were 
flagged as “R” (rejected) for well 299-W14-18 and “Y” (suspect) for the other bailed wells.  

The highest filtered chromium and Cr(VI) concentrations were 36.0 and 36.7 µg/L, respectively, in 
downgradient well 299-W14-18 (Table 6). Figure 9 shows Cr(VI) plumes in 2021. 

The maximum total cyanide concentration at WMA TX-TY was 1,510 µg/L in well 299-W14-18 
(Table 6). Well 299-W14-18 had the only free cyanide result above the practical quantitation limit 
(6.81 µg/L). 

The 200-ZP-1 pump and treat extraction wells east and west of WMA TX-TY alter the groundwater flow 
direction and hydraulic gradients (Figure 10). During the first quarter of 2022, the overall flow direction 
was toward the east, but local directions varied from southeast (northern portion of the WMA) to 
east-northeast (southern portion of the WMA). The average linear velocity was estimated at 0.74 m/d 
(2.4 ft/d). Cyanide and dissolved chromium are presumed to migrate at the same rate as groundwater. 
Groundwater extraction wells 299-W14-20 (Figure 10) and 299-W14-73 (east of the region shown in 
Figure 10) capture contaminated groundwater and prevent expansion of the plume. 



SGW-68947, REV. 0 

20 

 
References: ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area – Quarter 1 Calendar Year 2022, 
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation – Quarter 1 
Calendar Year 2022. 

Figure 10. WMA TX-TY Monitoring Well Network 
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Table 6. WMA TX-TY Sample Results for February 2022 

Well Name Sample Date 

Chromium 
(µg/L) Hexavalent 

Chromium 
(µg/L)a 

Cyanide 
(µg/L) 

Unfiltered Filtered Total Free 

299-W10-26 2/15/2022 640 DY 18.0 DP 17.9 P 141 P 1.00 UP 

299-W10-27 2/14/2022 19.5 17.1 17.6 1.67 U 1.00 U 

299-W14-14 2/15/2022 290 DY 9.7 DP 8.04 P 1.67 UP 1.00 UP 

299-W14-15 2/15/2022 67.0 DY 5.2 DP 5.66 P 1.67 UP 1.00 UP 

299-W14-18 2/15/2022 630 DR 36.0 DP 36.7 P 1,510 DP 6.81 P 

299-W14-19 2/14/2022 9.9 D 6.7 D 6.03 1.67 U 1.00 U 

299-W15-44b 2/14/2022 83.0 D 12.0 D 4.26 B 1.67 U 1.00 U 

299-W15-765b 2/14/2022 4.9 B 4.9 B 4.06 B 1.67 U 1.00 U 

a. Supporting constituent. 
b. Upgradient well. 
Data qualifiers: 
B = detected at a value less than the required detection limit (e.g., practical quantitation limit) but greater than or equal 

to the method detection limit 
D = reported at a secondary dilution factor 
P = potential problem; collection/analysis circumstances makes value questionable. In this case, wells were sampled 

with bailers 
R = rejected; further review indicates the result is not valid 
U = undetected 
Y = suspect 

 

7 Waste Management Area U 
WMA U, which includes the single-shell tanks and ancillary equipment of the U Tank Farm, is located 
in the south-central portion of the 200 West Area (Figure 2). Figure 11 illustrates the monitoring 
well network with water table contours and particle pathlines. Previous releases from WMA U have 
contributed to groundwater contamination with chromium. 

Wells in the WMA U monitoring network were sampled in January 2022 (Table 7). Filtered total 
chromium and Cr(VI) concentrations were generally similar, with the highest concentrations from 
41 to 50 µg/L in well 299-W19-45. Figure 7 illustrates the 2021 average Cr(VI) concentrations at 
WMA U, which were below levels used for contouring plumes. 

Groundwater flow beneath WMA U is affected by groundwater extraction from well 299-W17-3 
(Figure 11). During the first quarter of 2022, the water table sloped to the east with an estimated average 
linear velocity of 0.22 m/d (0.73 ft/d). Dissolved chromium is mobile in groundwater and is assumed to 
migrate at the same rate as groundwater. 
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References: ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area – Quarter 1 Calendar Year 2022, 
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation – Quarter 1 
Calendar Year 2022. 

Figure 11. WMA U Monitoring Well Network 
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Table 7. WMA U Sample Results for January 2022 

Well Name Sample Date 

Unfiltered 
Chromium 

(µg/L) 

Filtered 
Chromium 

(µg/L) 

Hexavalent 
Chromium 

(µg/L)a 

299-W18-260 1/12/2022 8.60 BD 7.60 BD 6.86 

299-W18-40b 1/12/2022 
10.0 D 5.50 D 4.43 B 

9.50 BD — — 

299-W19-41 1/11/2022 24.0 D 13.0 D 6.84 

299-W19-42 1/11/2022 17.0 D 9.50 D 7.71 

299-W19-44 1/11/2022 11.0 D 8.70 D 7.32 

299-W19-45 1/11/2022 
50.0 43.2 41.5 

48.1 41.5 41.0 

299-W19-47 1/11/2022 8.70 D 7.90 D 11.0 

a. Supporting constituent. 
b. Upgradient well. 
Data qualifiers: 
B = detected at a value less than the required detection limit (e.g., practical quantitation limit) but 

greater than or equal to the method detection limit 
D = reported at a secondary dilution factor 
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