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Figure 2. 200 West Area WMAs 

Waste Management Area 

Waste Site or DWMU 

Facility (may also be a DWMU) 

CJ Former Operational Area 

Roads 

Dl/\/rv1U = Dangerous Waste Management Unit 
PUREX = Plutonium Uranium Extraction Plant 
l/\/rv1A = Waste Management Area 

0 

I 
250 500 m 

I I 
I I I I 
0 500 1,0001 ,500 ft 

\ 

\ 

\ 
\\ 
] 

\ 
.L 
I 

I 
I 
\ 
\ 
I 
I 
I 

I 0 

r= 
CZZl 

<~ 

. ''"' ,= 
tJ 

1= G-

" 1 ___ 



SGW-68320, REV. 0 

4 

The six WMAs were all sampled as required during the reporting period, with the following exceptions: 

• Well 299-W14-13 (WMA TX-TY) could not be sampled because it has gone dry due to a declining 

water table. The June 2021 change notice (RCRA_CN_01_DOE/RL-2019-74) removed 

well 299-W14-13 from the network. 

• Wells 299-W14-14, 299-W14-15, and 299-W14-18 (WMA TX-TY) were sampled with bailers 

because they are nearly dry. Samples had high turbidity, and some results 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, which is assumed to equal the rate of 

groundwater flow because cyanide and hexavalent chromium (Cr(VI)) are highly mobile in 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 third quarter of 2021. The particle pathlines illustrate the 

estimated directions of groundwater flow. The calculations for the reporting quarters are described in the 

following documents: 

• ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

• ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 3 Calendar Year 2021 

• ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 4 Calendar Year 2021 

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 
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Well location maps and tables in this report reflect monitoring networks in effect during the reporting 

period. Some of the monitoring networks and some proposed well locations were subsequently modified 

in DOE/RL-2019-74, Rev. 1, which went into effect in August 2022. 

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 particle pathlines.  

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 May,2 August, and November 2021 (Table 2). 

The highest total cyanide concentration was 925 µg/L in well 299-E33-44 in August 2021. The highest 

free cyanide concentration was 7.24 µg/L in well 299-E33-44 in May 2021. Figure 4 illustrates the total 

cyanide plume in 2021.  

Table 3 lists the average hydraulic gradient and average linear velocity for the second, third, and 

fourth quarters of 2021. 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. 

2 Anion analyses from the May 2021 sampling event were cancelled because of shipping delays. Wells were

resampled for anions in June 2021. 
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Note: Water table contours and particle pathlines are from ECF-HANFORD-22-0019, Hydraulic Gradient and 

Average Linear Velocity Calculations – Quarter 3 Calendar Year 2021. 

 

Figure 3. WMA B-BX-BY Monitoring Well Network 
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Table 2. WMA B-BX-BY Sample Results for May, August, and November 2021 

Well Name Sample Date 

Total Cyanide 

(µg/L) 

Free Cyanide 

(µg/L) 

May 2021 

299-E33-20a 5/10/2021 42.8 5.08 

299-E33-31b 5/10/2021 27.4 2.83 

299-E33-32b 5/10/2021 15.9 3.17 

299-E33-334b 5/10/2021 5.39 1.27(B) 

299-E33-335 5/10/2021 4.28(B) 1.27(B) 

299-E33-337 5/10/2021 46.3 2.70 

299-E33-338 5/10/2021 6.54 2.94 

299-E33-339 5/10/2021 4.41(B) 1.94(B) 

299-E33-38b 5/12/2021 
295(D) 3.29 

257(D) 3.99 

299-E33-41 5/10/2021 17.0 1.94(B) 

299-E33-42b 5/10/2021 14.6 2.60 

299-E33-44 5/12/2021 
852(D) 7.24 

737(D) 7.01 

299-E33-47 5/10/2021 416(D) 2.46 

299-E33-48 5/10/2021 4.22(B) 1.00(U) 

299-E33-49 5/10/2021 4.17(B) 1.00(U) 

August 2021 

299-E33-20a 8/10/2021 76.6 5.20 

299-E33-31b 8/12/2021 23.6 1.00(U) 

299-E33-32b 8/10/2021 17.7 2.67 

299-E33-334b 8/11/2021 4.65(B) 1.00(U) 

299-E33-335 8/11/2021 3.81(B) 1.55(B) 

299-E33-337 8/12/2021 43.0 1.00(U) 

299-E33-338 8/12/2021 5.01 1.00(U) 

299-E33-339 8/12/2021 2.5(B) 1.00(U) 

299-E33-38b 8/12/2021 192 1.89(B) 

299-E33-41 8/10/2021 19.6 4.08 

299-E33-42b 8/11/2021 19.1 1.27(B) 

299-E33-44 8/12/2021 925(D) 1.63(B) 

299-E33-47 8/12/2021 322(D) 2.69 
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Table 2. WMA B-BX-BY Sample Results for May, August, and November 2021 

Well Name Sample Date 

Total Cyanide 

(µg/L) 

Free Cyanide 

(µg/L) 

299-E33-48 8/11/2021 3.66(B) 1.00(U) 

299-E33-49 8/11/2021 3.35(B) 1.00(U) 

November 2021 

299-E33-20a 11/9/2021 
76.9 4.08(Q) 

76.3 6.57(Q) 

299-E33-31b 11/9/2021 30.7 1.00(U) 

299-E33-32b 11/8/2021 19.1 1.31(B) 

299-E33-334b 11/8/2021 4.09(B) 1.00(U) 

299-E33-335 11/8/2021 1.74(B) 1.00(U) 

299-E33-337 11/8/2021 52.2 1.86(B) 

299-E33-338 11/8/2021 3.93(B) 1.59(B) 

299-E33-339 11/8/2021 2.23(B) 1.00(U) 

299-E33-38b 11/8/2021 262(D) 2.70 

299-E33-41 11/8/2021 20.1 2.70 

299-E33-42b 11/9/2021 16.8 1.59(B) 

299-E33-44 11/8/2021 
830(D) 3.80 

832(D) 4.36 

299-E33-47 11/8/2021 503(D) 4.08 

299-E33-48 11/8/2021 2.16(B) 1.03(B) 

299-E33-49 11/8/2021 2.95(B) 1.31(B) 

Note: Standardized practical quantitation limits used in analytical requirements are 15.75 µg/L 

for total cyanide and 4.0 µg/L for free cyanide. 

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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Table 3. Average Hydraulic Gradient and Linear Velocity for WMA B-BX-BY 

Quarter 

Average Gradient Average Linear Velocity 

Magnitude Direction* m/d ft/d 

April–June 2021 1.06E-05 Varies 0.65 2.13 

July–September 2021 7.15E-06 Varies 0.44 1.44 

October–December 2021 9.20E-06 Varies 0.56 1.85 

References: ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 3 Calendar 

Year 2021 

ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 4 Calendar 

Year 2021 

*Groundwater flows radially toward extraction wells 299-E33-360 and 299-E33-361 (Figure 3). 

 

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 4 lists cyanide results for June, September, and December 2021. The highest 

total cyanide concentration during the reporting period was 65.5 µg/L in deep well 299-E27-155. Free 

cyanide concentrations were all below practical quantitation limits. A cyanide plume map is not provided 

because concentrations are below levels used for contouring plumes. 

Table 5 lists the average hydraulic gradient and average linear velocity for the second, third, and fourth 

quarters of 2021. Cyanide is presumed to migrate at the same rate as groundwater. 
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Note: Water table contours and particle pathlines from ECF-HANFORD-22-0019, Hydraulic Gradient and Average 

Linear Velocity Calculations – Quarter 3 Calendar Year 2021. 

 

Figure 5. WMA C Monitoring Well Network 
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Table 4. WMA C Sample Results for June, September, and December 2021 

Well Name Sample Date 

Total Cyanide 

(µg/L) 

Free Cyanide 

(µg/L) 

June 2021 

299-E27-12* 6/8/2021 1.67 U 1.00(U) 

299-E27-13 6/10/2021 1.67 U 1.00(U) 

299-E27-14 6/9/2021 
6.10 1.00(U) 

5.83 1.00(U) 

299-E27-15* 6/8/2021 1.67 U 1.00(U) 

299-E27-155 6/8/2021 57.2 1.00(U) 

299-E27-21 6/10/2021 3.17(B) 1.00(U) 

299-E27-22* 6/8/2021 2.89(B) 1.00(U) 

299-E27-23 6/10/2021 31.6 1.00(U) 

299-E27-24 6/9/2021 16.7 1.00(U) 

299-E27-26* 6/8/2021 10.9 A 1.00(UA) 

September 2021 

299-E27-12* 9/8/2021 1.67(U) 1.00(U) 

299-E27-13 9/8/2021 1.67(U) 1.00(U) 

299-E27-14 9/9/2021 5.04 1.78(B) 

299-E27-15* 9/8/2021 1.67(U) 1.00(U) 

299-E27-155 9/10/2021 60.4 1.78(B) 

299-E27-21 9/9/2021 1.98(B) 1.00(U) 

299-E27-22* 9/8/2021 3.28(B) 1.00(U) 

299-E27-23 9/9/2021 16.9 1.50(B) 

299-E27-24 9/9/2021 7.96 1.00(U) 

299-E27-26* 9/10/2021 12.4 1.00(U) 

December 2021 

299-E27-12* 12/8/2021 1.67(U) 1.00(U) 

299-E27-13 12/8/2021 1.67(U) 1.00(U) 

299-E27-14 12/8/2021 6.83 2.17 

299-E27-15* 12/8/2021 1.67(U) 1.00(U) 

299-E27-155 12/8/2021 65.5 1.00(U) 

299-E27-21 12/8/2021 
2.99(B) 1.05(B) 

2.76(B) 1.89(B) 

299-E27-22* 12/8/2021 5.09 1.00(U) 
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Table 4. WMA C Sample Results for June, September, and December 2021 

Well Name Sample Date 

Total Cyanide 

(µg/L) 

Free Cyanide 

(µg/L) 

299-E27-23 12/8/2021 20.6 1.00(U) 

299-E27-24 12/8/2021 18.5 1.61(B) 

299-E27-26* 12/8/2021 14.3 2.73 

Note: Standardized practical quantitation limits used in analytical requirements are 15.75 µg/L 

for total cyanide and 4.0 µg/L for free cyanide. 

*Upgradient well. 

Data qualifiers: 

A = chain of custody irregularity 

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 

 

Table 5. Average Hydraulic Gradient and Linear Velocity for WMA C 

Quarter 

Average Gradient Average Linear Velocity 

Magnitude Direction m/d ft/d 

April–June 2021 4.08E-06 East-southeast 0.23 0.76 

July–September 2021 4.93E-06 East-southeast 0.28 0.92 

October–December 2021 4.83E-06 East-southeast 0.27 0.90 

References: ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 3 

Calendar Year 2021 

ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 4 

Calendar Year 2021 
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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 June, September, and 

December 2021, and results for total chromium and Cr(VI) were >200 µg/L in well 299-W22-93 

(Table 6). Two chromium plumes with concentrations >48 µg/L were defined based on 2021 data 

(Figure 7).  

Table 7 lists the average hydraulic gradient and average linear velocity for the second, third, and 

fourth quarters of 2021. Dissolved chromium is presumed to migrate at the same rate as groundwater. 

Extraction wells 299-W22-90 and 299-W22-91 capture contaminated groundwater, and the plumes are 

not expanding. 
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Note: Water table contours and particle pathlines from ECF-HANFORD-22-0019, Hydraulic Gradient and Average 

Linear Velocity Calculations – Quarter 3 Calendar Year 2021. 

 

Figure 6. WMA S-SX Monitoring Well Network 
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Table 6. WMA S-SX Sample Results for June, September, and December 2021 

Well Name Sample Date 

Unfiltered 

Chromium 

(µg/L) 

Filtered 

Chromium 

(µg/L) 

Hexavalent 

Chromiuma 

(µg/L) 

June 2021 

299-W22-113 6/3/2021 4.20(BD) 4.00(UD) 3.41(B) 

299-W22-115 6/7/2021 
4.00(UD) 8.00(BD) 3.12(B) 

4.00(UD) 4.00(UD) 2.97(B) 

299-W22-116 6/3/2021 117(D) 116(D) 132 

299-W22-80 6/3/2021 9.05(B) 5.01(B) 5.39 

299-W22-81 6/3/2021 5.20(D) 3.90(BD) 4.92(B) 

299-W22-84 6/3/2021 5.50(D) 6.40(D) 5.45 

299-W22-85 6/7/2021 4.80(BD) 4.00(BD) 2.98(B) 

299-W22-93 6/7/2021 
243 239 296 

235 239 294 

299-W22-94 6/3/2021 5.60(D) 5.50(D) 5.47 

299-W23-20b 6/3/2021 14.0 3.55(B) 3.39(B) 

299-W23-21b 6/3/2021 4.20(BD) 3.70(BD) 3.64(B) 

September 2021 

299-W22-113 9/13/2021 4.80 3.70 3.55(B) 

299-W22-115 9/13/2021 4.00(UD) 4.00(UD) 3.06(B) 

299-W22-116 9/13/2021 126(D) 121(D) 119.4 

299-W22-80 9/10/2021 12.6 7.00 5.05 

299-W22-81 9/13/2021 50.4(D) 8.20(BD) 2.50(U) 

299-W22-84 9/10/2021 6.80(BD) 5.90(BD) 4.67(B) 

299-W22-85 9/10/2021 3.35(B) 3.26(B) 2.68(B) 

299-W22-93 9/10/2021 
230 228 232 

228 232 228.7 

299-W22-94 9/13/2021 5.10(BD) 5.20(BD) 5.09 

299-W23-20b 9/14/2021 15.3(D) 6.40(BD) 2.50(U) 

299-W23-21b 9/14/2021 4.00(UD) 4.00(UD) 3.29(B) 
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Table 6. WMA S-SX Sample Results for June, September, and December 2021 

Well Name Sample Date 

Unfiltered 

Chromium 

(µg/L) 

Filtered 

Chromium 

(µg/L) 

Hexavalent 

Chromiuma 

(µg/L) 

December 2021 

299-W22-113 12/13/2021 4.60(BD) 4.00(UD) 2.99(B) 

299-W22-115 12/13/2021 4.00(UD) 4.00(UD) 3.38(B) 

299-W22-116 12/13/2021 
105 99.6 106 

105 103 106 

299-W22-80 12/14/2021 10.5(D) 6.40(BD) 3.99(B) 

299-W22-81 12/14/2021 4.60(BD) 4.00(BD) 2.75(B) 

299-W22-84 12/14/2021 6.17(B) 5.26(B) 3.65(B) 

299-W22-85 12/13/2021 3.40(B) 3.40(B) 3.26(B) 

299-W22-93 12/14/2021 185(D) 184(D) 177 

299-W22-94 12/14/2021 17.9 9.90(B) 3.61(B) 

299-W23-20b 12/14/2021 45.0(D) 4.20(BD) 2.5(U) 

299-W23-21b 12/13/2021 4.00(BD) 4.00(UD) 2.66(B) 

Notes: Standardized practical quantitation limits used in analytical requirements are 10.5 µg/L for total chromium and 

hexavalent chromium. 

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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Table 7. Average Hydraulic Gradient and Linear Velocity for WMA S-SX 

Quarter 

Average Gradient Average Linear Velocity 

Magnitude Direction m/d ft/d 

April–June 2021 4.89E-03 East 0.34 1.12 

July–September 2021 5.11E-03 East 0.36 1.16 

October–December 2021 5.16E-03 East 0.36 1.18 

References: ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 3 

Calendar Year 2021 

ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 4 

Calendar Year 2021 

 

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 May, August, and November 2021 (Table 8). The highest chromium 

and Cr(VI) concentrations were >50 µg/L in downgradient well 299-W11-41. Concentrations have 

declined in this well since August 2020. Previous releases from WMA T have contributed to groundwater 

contamination with chromium. Figure 9 shows the Cr(VI) plumes for 2021. 

Two Cr(VI) samples were analyzed outside the recommended 24-hour holding time (“X” and “H” flags 

in Table 8). The impact on data usability is insignificant. A limited study using Hanford Site groundwater 

samples in 2013 found that there was no discernible impact on Cr(VI) results analyzed up to 8 weeks after 

the sample date (Section 4.3.7.2 in DOE/RL-2010-96, Remedial Investigation/Feasibility Study for the 

100-BC-1, 100-BC-2, and 100-BC-5 Operable Units). 

Table 9 lists the average hydraulic gradient and average linear velocity for the second, third, and 

fourth quarters of 2021. 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 capture contaminated 

groundwater and prevent the plume from spreading. Figure 8 shows the location of extraction 

well 299-W11-50, which influences groundwater flow beneath the northern part of WMA T. Two 

additional extraction wells, located southeast of the region shown in Figure 8, capture groundwater 

beneath the remainder of WMA T. 
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Note: Water table contours and particle pathlines from ECF-HANFORD-22-0019, Hydraulic Gradient and Average 

Linear Velocity Calculations – Quarter 3 Calendar Year 2021. 

 

Figure 8. WMA T Monitoring Well Network 
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Table 8. WMA T Sample Results for May, August, and November 2021 

Well Name Sample Date 

Unfiltered 

Chromium 

(µg/L) 

Filtered 

Chromium 

(µg/L) 

Hexavalent 

Chromiuma 

(µg/L) 

May 2021 

299-W10-24 5/5/2021 9.17(B) 6.73(B) 8.64(XH) 

299-W10-28b 5/6/2021 17.0 16.7 18.6(XH) 

299-W11-39 5/5/2021 53.2 25.7 24.1 

299-W11-40 5/5/2021 46.9 44.1 49.3 

299-W11-41 5/5/2021 63.7 61.1 68.9 

299-W11-42 5/6/2021 31.4 31.9 35.0 

August 2021 

299-W10-24 8/10/2021 7.30(B) 6.57(B) 6.90 

299-W10-28b 8/10/2021 7.87(B) 6.96(B) 7.07 

299-W11-39 8/11/2021 49.1 14.8 14.73 

299-W11-40 8/11/2021 47.0 46.5 48.21 

299-W11-41 8/11/2021 54.9 54.0 56.74 

299-W11-42 8/11/2021 28.1 27.8 32.17 

November 2021 

299-W10-24 11/9/2021 7.90(B) 6.49(B) 6.31 

299-W10-28b 11/9/2021 13.9 12.6 13.0 

299-W11-39 11/9/2021 88.1 18.7 13.9 

299-W11-40 11/9/2021 43.6 43.1 45.3 

299-W11-40 11/9/2021 44.6 43.9 46.2 

299-W11-41 11/9/2021 49.8 48.0 53.9 

299-W11-42 11/9/2021 25.1 23.0 24.6 

Note: Standardized practical quantitation limits used in analytical requirements are 10.5 µg/L for total chromium and 

hexavalent chromium. 

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 

H, X = recommended holding time exceeded (see text discussion) 
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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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Table 9. Average Hydraulic Gradient and Linear Velocity for WMA T 

Quarter 

Average Gradient Average Linear Velocity 

Magnitude Direction m/d ft/d 

April–June 2021 8.48E-03 East-southeast 0.62 2.02 

July–September 2021 8.31E-03 East-southeast 0.61 1.98 

October–December 2021 8.79E-03 East-southeast 0.64 2.10 

References: ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 3 

Calendar Year 2021 

ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 4 

Calendar Year 2021 

 

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 May, August, and November 2021 (Table 10), and sampling 

was completed as required except at sample-dry well 299-W14-13. In June 2021, a change notice to 

DOE/RL-2019-74, Rev. 0, was issued (RCRA_CN_01_DOE/RL-2019-74) that added cyanide as 

a dangerous waste constituent subject to quarterly determinations for WMA TX-TY. The change notice 

also removed well 299-W14-13 from the network. 

Due to low water levels, wells 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. There were 

other discrepancies in data from well 299-W14-18, and a data review concluded that unfiltered metals 

data were nonrepresentative, so they were rejected (flagged R). Subsequent data reviews for 

wells 299-W14-14 and 299-W14-15 resulted in unfiltered metals data being flagged as “Y” (suspect). 

The highest filtered chromium and Cr(VI) concentrations in May and August 2021 were in downgradient 

wells 299-W10-26 and 299-W14-18 (Table 10). Figure 9 shows Cr(VI) plumes in 2021. 

Total cyanide was detected at >200 µg/L in wells 299-W10-26 and 299-W14-18 during the reporting 

period (Table 10). The concentrations in both wells have declined an order of magnitude since late 2020 

and early 2021. Free cyanide was above the practical quantitation limit in the same wells, with 

a maximum of 10.5 µg/L in well 299-W10-26. 

Table 11 lists the average hydraulic gradient and average linear velocity for the second, third, and fourth 

quarters of 2021. 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. 
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Note: Water table contours and particle pathlines from ECF-HANFORD-22-0019, Hydraulic Gradient and Average 

Linear Velocity Calculations – Quarter 3 Calendar Year 2021. 

 

Figure 10. WMA TX-TY Monitoring Well Network 
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Table 10. WMA TX-TY Sample Results for May, August, and November 2021 

Well Name Sample Date 

Chromium (µg/L) Hexavalent 

Chromium 

(µg/L)a 

Cyanide (µg/L) 

Unfiltered Filtered Total Free 

May 2021 

299-W10-26 5/17/2021 49.0(DQ) 41.0(DQ) 44.2 418(D) 9.10 

299-W10-27 5/17/2021 32.0(DQ) 17.0(DQ) 19.2 1.67(U) 1.00(U) 

299-W14-14 5/24/2021 140(DY) 14.0(CD) 12.5 1.67(U) 1.00(U) 

299-W14-15 5/24/2021 160(DY) 13.0(CD) 9.19 1.67(U) 1.00(U) 

299-W14-18 5/19/2021 42.0(D) 40.0(D) 
47.1 

590(D) 5.33 
46.3 

299-W14-19 5/20/2021 11.0(D) 6.60(D) 7.95 1.67(U) 1.00(U) 

299-W15-44b 5/19/2021 210(D) 14.0(D) 6.27 1.67(U) 1.00(U) 

299-W15-765b 5/19/2021 4.9(BD) 3.80(BD) 4.71 B 1.67(U) 1.00(U) 

August 2021 

299-W10-26 8/17/2021 40.0(D) 30.0(D) 31.46 203(D) 1.00(U) 

299-W10-27 8/17/2021 21.0(D) 16.0(D) 16.11 1.67(U) 1.00(U) 

299-W14-14 8/16/2021 50.0(DY) 9.4(D) 7.34 1.67(U) 1.00(U) 

299-W14-15 8/16/2021 49.0(DY) 5.9(D) 7.03 1.67(U) 1.00(U) 

299-W14-18 8/16/2021 250(DR) 38.0(D) 38.9 1.67(UY) 1.00(UY) 

299-W14-19 8/17/2021 15.0(D) 6.20(D) 6.54 1.67(U) 1.00(U) 

299-W15-44b 8/17/2021 95.0(D) 21.0(D) 5.53 1.67(U) 1.00(U) 

299-W15-765b 8/17/2021 4.8(BD) 4.5(BD) 5.03 1.67(U) 1.00(U) 

November 2021 

299-W10-26 11/10/2021 22.0(D) 18.0(D) 22.5 181 10.50 

299-W10-27 11/11/2021 19.6 13.2 12.3 1.67(U) 1.00(U) 

299-W14-14 11/11/2021 300(DY) 71.0(DY) 9.25 1.67(U) 1.00(U) 

299-W14-15 11/11/2021 840(DY) 4.80(BD) 5.22 1.67(U) 1.00(U) 

299-W14-18 11/11/2021 1,100(DR) 32.0(D) 35.3 1,070(D) 6.02 

299-W14-19 11/11/2021 11.0(D) 5.90(D) 6.18 1.67(U) 1.00(U) 

299-W15-44b 11/11/2021 160(D) 15.0(D) 5.26 1.67(U) 1.00(U) 

299-W15-765b 11/11/2021 4.9(B) 4.35(B) 3.36(B) 1.67(U) 1.00(U) 
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Table 10. WMA TX-TY Sample Results for May, August, and November 2021 

Well Name Sample Date 

Chromium (µg/L) Hexavalent 

Chromium 

(µg/L)a 

Cyanide (µg/L) 

Unfiltered Filtered Total Free 

Note: Standardized practical quantitation limits used in analytical requirements are 10.5 µg/L for total chromium and 

hexavalent chromium, 15.75 µg/L for total cyanide, and 4.0 µg/L for free cyanide. 

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 

C = analyte was detected in both the sample and the associated quality control blank 

D = reported at a secondary dilution factor 

R = rejected; further review indicates the result is not valid 

U = undetected 

Y = suspect 

 

Table 11. Average Hydraulic Gradient and Linear Velocity for WMA TX-TY 

Quarter 

Average Gradient Average Linear Velocity 

Magnitude Direction m/d ft/d 

April–June 2021 8.39E-03 East* 0.66 2.15 

July–September 2021 8.15E-03 East* 0.64 2.09 

October–December 2021 8.45E-03 East* 0.66 2.17 

References: ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 3 

Calendar Year 2021 

ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 4 

Calendar Year 2021 

*Local directions of flow vary, as shown by pathlines in Figure 10. Average direction is east. 
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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 April, July, and October 2021 (Table 12). 

Filtered total chromium and Cr(VI) concentrations were generally similar, with the highest concentrations 

at 23 to 26 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. 

Some of the Cr(VI) samples were analyzed outside the recommended 24-hour holding time (“X” and 

“H” flags in Table 12). The impact on data usability is insignificant (Chapter 5). 

Table 13 lists the average hydraulic gradient and average linear velocity for the second, third, and fourth 

quarters of 2021. Dissolved chromium is presumed to migrate at the same rate as groundwater. 
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Note: Water table contours and particle pathlines from ECF-HANFORD-22-0019, Hydraulic Gradient and Average 

Linear Velocity Calculations – Quarter 3 Calendar Year 2021. 

 

Figure 11. WMA U Monitoring Well Network 
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Table 12. WMA U Sample Results for April, July, and October 2021 

Well Name Sample Date 

Unfiltered 

Chromium 

(µg/L) 

Filtered 

Chromium 

(µg/L) 

Hexavalent 

Chromium 

(µg/L)a 

April 2021 

299-W18-260 4/14/2021 
21.0(DQ) 9.60(D) 9.32(XH) 

32.0(DQ) 9.60(D) 10.3(XH) 

299-W18-40* 4/8/2021 7.10(D) 5.10(D) 6.77 

299-W19-41 4/14/2021 18.0(D) 8.20(D) 5.92 

299-W19-42 4/14/2021 17.0(D) 11.0(D) 9.80(XH) 

299-W19-44 4/8/2021 8.00(D) 7.40(D) 9.28(XH) 

299-W19-45 4/8/2021 
13.0(D) 13.0(D) 16.7(XH) 

13.0(D) 13.0(D) 16.7(XH) 

299-W19-47 4/8/2021 11.0(D) 11.0(D) 14.2(XH) 

July 2021 

299-W18-260 7/7/2021 
10.0(D) 7.80(D) 8.93 

11.0(D) 7.80(D) 9.10 

299-W18-40* 7/7/2021 9.50(D) 5.70(D) 7.45 

299-W19-41 7/8/2021 33.0(D) 7.80(D) 5.79 

299-W19-42 7/8/2021 21.0(D) 2.4(UD) 9.32 

299-W19-44 7/8/2021 10.0(D) 8.00(D) 6.74 

299-W19-45 7/8/2021 30.0(D) 23.0(D) 23.23 

299-W19-47 7/7/2021 
11.0(D) 10.0(D) 11.68 

11.0(D) 10.0(D) 11.86 

October 2021 

299-W18-260 10/6/2021 5.80(BD) 5.20(BD) 7.60 

299-W18-40* 10/6/2021 5.80(BD) 4.00(UD) 5.50 

299-W19-41 10/6/2021 18.0(D) 9.60(D) 6.05 

299-W19-42 10/11/2021 11.3 9.48(B) 8.47 

299-W19-44 10/6/2021 26.0(D) 11.0(D) 7.30 

299-W19-45 10/11/2021 25.6 22.9 25.6 

299-W19-47 10/11/2021 20.0(D) 9.70(D) 8.34 

Note: Standardized practical quantitation limits used in analytical requirements are 10.5 µg/L for total 

chromium and hexavalent chromium. 

a. Supporting constituent. 

b. Upgradient well. 
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Table 12. WMA U Sample Results for April, July, and October 2021 

Well Name Sample Date 

Unfiltered 

Chromium 

(µg/L) 

Filtered 

Chromium 

(µg/L) 

Hexavalent 

Chromium 

(µg/L)a 

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 

H, X = recommended holding time exceeded (see Chapter 5) 

Q = results of field duplicates outside acceptance criteria 

 

Table 13. Average Hydraulic Gradient and Linear Velocity for WMA U 

Quarter 

Average Gradient Average Linear Velocity 

Magnitude Direction m/d ft/d 

April–June 2021 6.60E-03 East-northeast 0.21 0.69 

July–September 2021 6.92E-03 East-northeast 0.22 0.72 

October–December 2021 6.92E-03 East-northeast 0.22 0.72 

References: ECF-HANFORD-22-0018, Hydraulic Gradient and Average Linear Velocity Calculations – 

Quarter 2 Calendar Year 2021 

ECF-HANFORD-22-0019, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 3 

Calendar Year 2021 

ECF-HANFORD-22-0041, Hydraulic Gradient and Average Linear Velocity Calculations – Quarter 4 

Calendar Year 2021 
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