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Figure 6-4. Waste Sites and USTs Associated or Potentially Associated  

with Groundwater Contamination in the B Complex Area  

These wells are connected via aboveground pipes to a transfer tank in the 200 East Area from which 
extracted groundwater (and perched water from the 200-DV-1 OU) is conveyed via a cross-site transfer 
line to the 200 West P&T facility (Figure 1-1). The primary contaminants extracted are technetium-99 
and uranium; however, the collocated contaminants cyanide, iodine-129, nitrate, and tritium are also 
extracted. Groundwater plume maps for cyanide, iodine-129, nitrate, and tritium are presented in 
Chapter 9 of DOE/RL-2022-40. 

Extraction well 299-E33-360 is currently the primary extraction well for contaminant removal from 
B Complex groundwater and is located within 300 m (1,000 ft) of three primary contaminant sources: an 
unplanned release from tank 241-BX-102, the BY Cribs, and the unplanned release near tanks 241-B-105 
and 241-B-106 which are located within the 200-DV-1 source OU (DOE/RL-2009-127, Remedial 
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Investigation Report 200-BP-5 Groundwater Operable Unit) (Figure 6-4). Other waste sites that have 
impacted (or continue to impact) groundwater within the B Complex are also shown in Figure 6-4. The 
hydraulic capture zones for extraction wells 299-E33-360 and 299-E33-361 (which targets residual 
contaminants east and south of the 299-E33-360 capture zone) are shown in Figure 6-5 (Figure 6-26 in 
ECF-200BP5-19-0035, Simulations of Focused Feasibility Study Remedy at B Complex). Extraction well 
299-E33-268 remains connected to the 200 West P&T for future possible operation, including prevention 
of cross-site transfer line freezes if well 299-E33-360 requires maintenance during the winter months. 

The 200 West P&T facility has two main treatment systems: 

• Radiological treatment using IX resins to remove uranium and technetium-99, with some cyanide and 
Cr(VI) also removed. 

• Central treatment to remove VOCs (i.e., carbon tetrachloride and TCE) using air strippers.10  

Groundwater from the B Complex extraction wells is combined with groundwater from other extraction 
wells that requires radionuclide treatment, and the combined water is passed through the 200 West P&T 
radiological treatment process for both uranium and technetium-99. 

The effluent from this process is then combined with groundwater from the remaining extraction wells 
(not requiring radionuclide treatment) and is passed through the 200 West P&T central treatment facility. 
The F001 through F005 listed waste codes associated with B Complex groundwater 
(1,1,1-trichloroethane, methylene chloride, acetone, methyl isobutyl ketone, cresols, and methyl ethyl 
ketone) are treated by the air strippers/GAC process. The treated water is then discharged to the aquifer in 
the 200 West Area using injection wells, most of which are located within the 200-ZP-1 OU. 

6.2.1 B Complex Groundwater Extraction System 
Operation of the B Complex groundwater extraction system is monitored using flow rate and sample 
analysis data from the extraction wells. In 2022, extraction wells 299-E33-360 and 299-E33-361 were 
used to extract B Complex groundwater (Figure 6-5). Both extraction wells were operational throughout 
2022, except when a well or treatment system was offline for maintenance. Between March 17 to 22 and 
June 2 to 7, the B Complex extraction wells (and all other Central Plateau extraction wells) were offline 
for air stripper flow testing. Annual pumped volumes for each extraction well from 2015 through 2022 
are shown in Appendix A, Table A-19, and Appendix B contains graphs showing historical contaminant 
concentrations, extraction well flows, contaminant concentrations, extracted mass, and water levels. 

 
10 As discussed in Section 3.1.1, biological treatment for nitrate was suspended in October 2019 as part of the 
200-ZP-1 OSP (DOE/RL-2019-38). 
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Figure 6-5. Simulated Hydraulic Capture Relative to the B Complex Technetium-99 Plumes in 2015 and 2022 

(for Pumping Rates of 115 gal/min at Well 299-E33-360 and 50 gal/min at Well 299-E33-361) 

6.2.1.1 Extraction Well Flow Rates 
Figure 6-6 shows the weekly average flow rates for extraction wells 299-E33-360 and 299-E33-361 in 
2022. Table 6-1 provides the average extraction rates and total pumped volumes in 2022. The total 
volume of water extracted from the aquifer during 2022 was 311.5 million L (82.28 million gal), and the 
total extracted from startup in September 2015 to the end of 2022 is 1.892 billion L (499.7 million gal). 

6.2.1.2 Extraction Well Mass Removal 
For this year’s report, calculation of extraction well mass removal for 2022 and previous years was 
refined for the B Complex extraction system using linear concentration interpolation to estimate 
extraction well concentrations between sampling events. The estimated daily concentrations were then 
multiplied by the daily volumes (recorded by totalizers for each well), and the resulting contaminant 
extraction values were summed for each calendar year. Additional information regarding the refined 
calculation method is summarized in the Appendix A notes and documented in ECF-200W-23-0065. 
The extraction well sampling results for 2022 are shown in Table 6-2. 
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Figure 6-6. Weekly Average Flow Rates for B Complex Extraction Wells, 2022 

Table 6-1. Average Extraction Rates and Total Volumes 

Extraction Well 

2022 Average 
Extraction Rate 

gal/min 
2022 Extracted Volume 

kgal 

Extracted Volume 
Since Startup 

kgal 

299-E33-268 0 0 60,100 

299-E33-360 108 56,800 350,000 

299-E33-361 48.5 25,500 90,100 

Total 157 82,300 500,000 
 

Table 6-2. B Complex Extraction Well Sampling Results for 2022 

Contaminant Units 

299-E33-360  

3/01/2022 5/24/2022 8/22/2022 12/21/2022 

Technetium-99 pCi/L 3,720 3,760 4,230 4,483 

Uranium μg/L 100 114 116 113 

Cyanide μg/L 171 155 123 18 

Iodine-129 pCi/L 1.61 2.12 0.642 3.17 

Nitrate (as NO3) mg/L 46.5 47.3 53.1 52.8 

Tritium pCi/L 2,030 2,170 2,100 2,270 
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Table 6-2. B Complex Extraction Well Sampling Results for 2022 

Contaminant Units 

299-E33-361  

2/16/2022 5/24/2022 8/22/2022 12/14/2022 

Technetium-99 pCi/L 909 877 913 825 

Uranium μg/L 16.1 16.9 17.8 16 

Cyanide μg/L 45.9 41.1 34.9 38.9 

Iodine-129 pCi/L 1.90 1.64 1.41 1.61 

Nitrate (as NO3) mg/L 20.8 19.9 20.3 18.8 

Tritium pCi/L 591 596 541 571 
 

Table 6-3 provides the B Complex contaminant extraction values for 2015 through 2022. The 2022 
extraction estimates include contributions from two of the three extraction wells. The total uranium and 
technetium-99 mass removed from 2015 through 2022 is 228.5 kg and 8.255 Ci (485.6 g), respectively. 
Table 6-3 again provides the contaminant mass extraction and treatment estimates for the B Complex 
groundwater extraction system in 2022 and the treatment estimates. Treatment/removal discussion is 
provided in Chapter 2.  

Table 6-3. Contaminant Mass Removal for the B Complex Groundwater Extraction System 

Constituent 

Extractiona Treatmenta 

During 2022 
Since Startup  

in 2015 During 2022 
Since Startup  

in 2015 

Technetium-99, g (Ci) 56.5 (0.961) 486 (8.26) 53.9 (0.916) 465 (7.900) 

Uranium, kg 25.4 229 24.80 227 

Cyanide, kg 37.3 313 N/Ab N/Ab 

Nitrate (as NO3), kg 56,011 445,089 0c 209,344 

Note: Mass extraction and treatment data for each B Complex extraction well from 2015 through 2022 are 
provided in Appendix A, Tables A-16 through A-18. 
a. Contaminant extraction and treatment calculated using linear concentration interpolation between extraction well 
and effluent sampling events (ECF-200W-23-0065, 200 West Pump and Treat, Calculation of Contaminant Mass 
Extraction and Treatment for 2012 to 2022). Contaminant extraction and treatment data for each B Complex 
extraction well from 2015 through 2022 are provided in Appendix A, Tables A-16 through A-19. 
b. While cyanide treatment occurs within the uranium and technetium-99 treatment systems, the cyanide treatment 
efficiency cannot be reliably calculated given that there are seven extraction wells outside the 200-BP-5 Operable 
Unit with discharge routed to the technetium-99 treatment system for which there are little or no cyanide analytical 
results.  
c. Nitrate was not treated in 2022 because biological treatment was suspended per DOE/RL-2019-38, 200-ZP-1 
Operable Unit Optimization Study Plan. 
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6.3 Water-Level Monitoring 
Evaluations of the water-table measurements were completed through 2022 using highly sensitive 
water-barometric and water-level pressure transducers (absolute Barologger [Solinst 3100 Gold] for 
barometric pressure readings and absolute Levelogger transducers [Solinst 3100 Gold] for water 
pressure reading). The transducers are equipped with variable time settings and large memory capacity to 
reduce the signal-to-noise ratio for measuring small water-level changes within the monitoring well 
network during pumping. Water-level monitoring is used to evaluate hydraulic capture of contaminant 
plumes by the B Complex groundwater extraction system (Figure 6-5). While observation of water table 
elevations continued in 2022 (Figure 6-7), insufficient downtimes occurred to generate average recovery 
measurements for assessment. 

6.4 Contaminant Monitoring 
Contaminant monitoring from 2015 through 2022 for B Complex groundwater is summarized in this 
section. DOE/RL-2022-40 provides further discussion on the nature and extent of collocated plumes 
within the 200-BP-5 OU during 2022. 

6.4.1 B Complex Technetium-99 Monitoring Results  
The B Complex technetium-99 plume originated in the 1950s beneath the BY Cribs and an unplanned 
release from tank 241-BX-102. The technetium-99 migrated to the northwest until mid-2011 when the 
groundwater flow direction changed to the southeast. An additional unplanned release near tank 
241-B-105 was identified in 2012 after the groundwater flow direction change.  

In Figure 6-8, the technetium-99 plume extents in the B Complex area are compared for 2015 and 2022 
using concentration contours at 900 and 9,000 pCi/L. The interpreted areal extent of the technetium-99 
plume exceeding 9,000 pCi/L (10 times the DWS) had an area of 301,000 m2 (3,238,760 ft2) in 2015, 
which decreased to 113,400 m2 (1,220,627 ft2) in 2022 – a 62% reduction, although the plume extent 
increased by 2% from 2021 to 2022.  

The areal extent of the 2015 technetium-99 plume with concentrations >9,000 pCi/L encompassed 
14 wells as shown in Table 6-4 and Figures 6-9 and 6-10. By 2022, technetium-99 concentrations for 
these wells had decreased by an average of 46%, and concentrations decreased below 9,000 pCi/L for 7 of 
the 14 wells. The wells where technetium-99 concentrations continue to exceed 9,000 pCi appear to be 
impacted by continuing influx to groundwater from the BY Cribs (Figure 6-8).The area outside of these 
wells is covered in Chapter 9 of DOE/RL-2022-40. 

F&T modeling documented in ECF-200BP5-19-0035, Simulations of Focused Feasibility Study Remedy 
at B Complex, for Scenario 4 (which simulated extraction from wells 299-E33-360 and 299-E33-361 at 
their current pumping rates) indicated that technetium-99 concentrations would decrease below 9,000 
pCi/L following 8 years of pumping from extraction wells 299-E33-360 and 299-E33-361. However, the 
2022 groundwater monitoring results indicate field conditions are not converging with model simulations, 
the model over predicts the observed extraction, and alternate pumping configurations may be needed. 

The interpreted areal extent of the technetium-99 plume with concentrations ≥900 pCi/L decreased from 
1,126,000 m2 (12,115,760 ft2) in 2015 to 414,400 m2 (4,460,600 ft2) in 2022 – a 63% reduction, which 
included a 2% decrease from 2021 to 2022 (Figure 6-8). Table 6-5 and the trend plots shown in 

 
 Barologger is a registered trademark of Solinst Canada Ltd., Georgetown, Ontario, Canada. 
 Levelogger is a registered trademark of Solinst Canada Ltd., Georgetown, Ontario, Canada. 
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Figures 6-11 and 6-12 identify 15 wells that had technetium-99 concentrations ≥900 pCi/L but less than 
9,000 pCi/L in 2015. The technetium-99 concentrations decreased in all 15 of these wells, with an 
average decrease of 75%, and 10 of the wells had concentrations <900 pCi/L in 2022. 

 
Figure 6-7. 200 East Area Water Table, 2022 
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Figure 6-8. Comparison of the 2015 and 2022 Technetium-99  

Plume Extent at B Complex and Monitoring Results  

Table 6-4. Technetium-99 Concentration Changes Between 2015 and 2022 
in B Complex Monitoring Wells with 2015 Concentrations >9,000 pCi/L 

Well 

Baseline (2015) 
Tecnetium-99 

(pCi/L)a,b 

2022 
Technetium-99 

(pCi/L)a,b 
Percent 
Change Comment 

299-E33-3 32,000 12,700 -60% 2022 sample collected 2/7/22 

299-E33-7 11,900 4,940 -58% 2022 sample collected 3/16/22 

299-E33-14 19,700 3,920 -80% Initial result from 2014; not sampled in 2015  

299-E33-15 22,700 17,200 -24% 2022 sample collected 8/15/2022 

299-E33-16 21,700 22,900 6% 2022 sample collected 7/25/22 

299-E33-17 25,000 32,200 28% Recent result from 2021; sample Y flagged in 
2022 

299-E33-20 15,200 3,210 -79% Initial result from 2014; not sampled in 2015 

299-E33-38 16,600 3,230 -81% 2022 sample collected 11/4/22 

.. ... 
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Table 6-4. Technetium-99 Concentration Changes Between 2015 and 2022 
in B Complex Monitoring Wells with 2015 Concentrations >9,000 pCi/L 

Well 

Baseline (2015) 
Tecnetium-99 

(pCi/L)a,b 

2022 
Technetium-99 

(pCi/L)a,b 
Percent 
Change Comment 

299-E33-39 19,200 12,000 -38% -- 

299-E33-44 23,500 18,300 -22% -- 

299-E33-47 26,200 8,560 -67% Initial result from 2014; not sampled in 2015  

299-E33-337 10,600 5,870 -45% -- 

299-E33-342 17,100 11,100 -35% -- 

299-E33-345 35,600 4,920 -86% -- 

Average Change -46% -- 

Note: Yellow highlights identify wells with concentrations >9,000 pCi/L. 
a. For wells sampled multiple times during the year, the average result is shown. 
b. For duplicate samples collected on the same day, the highest concentration is shown. 

 

 
Figure 6-9. Technetium-99 Trend Plots for Selected B Complex Monitoring Wells 
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Figure 6-10. Technetium-99 Trend Plots for Selected B Complex Monitoring Wells 

Table 6-5. Technetium-99 Concentration Changes Between 2015 and 2022 
in B Complex Monitoring Wells with 2015 Concentrations >900 pCi/L and <9,000 pCi/L 

Well 

Baseline (2015) 
Tecnetium-99 

(pCi/L)a,b 

2022 
Technetium-99 

(pCi/L)a,b 
Percent 
Change Comment 

299-E28-5 1,810 79.2 -96% Initial result 2014; not sampled in 2015.  

299-E33-31 2,250 695 -69% -- 

299-E33-32 2,320 477 -79% Initial result 2014; not sampled in 2015. 
2022 sample collected 8/4/22 

299-E33-34 2,060 946 -54% -- 

299-E33-36 1,300 507 -61% Initial result 2014; not sampled in 2015.  

299-E33-37 1,410 673 -52% 2022 sample collected 2/7/22 

299-E33-41 4,960 1,130 -77% -- 

299-E33-42 4,040 556 -86% 2022 sample collected 8/4/22 

299-E33-48 1,940 79 -96% Initial result 2014; not sampled in 2015. 
2022 sample collected 8/4/22 

299-E33-49 1,790 66 -96% Initial result 2014; not sampled in 2015. 
2022 sample collected 8/4/22 

299-E33-338 2,100 243 -88% -- 

299-E33-339 3,410 58 -98% -- 
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Table 6-5. Technetium-99 Concentration Changes Between 2015 and 2022 
in B Complex Monitoring Wells with 2015 Concentrations >900 pCi/L and <9,000 pCi/L 

Well 

Baseline (2015) 
Tecnetium-99 

(pCi/L)a,b 

2022 
Technetium-99 

(pCi/L)a,b 
Percent 
Change Comment 

299-E33-341 5,070 2,940 -42% -- 

299-E33-343 6,080 2,100 -66% 2022 sample collected 3/24/22 

299-E34-9 5,560 1,760 -68% -- 

Average Change -75%   

Note: Yellow highlights identify wells with concentrations exceeding 900 pCi/L. 
a. For wells sampled multiple times during the year, the average result is shown. 
b. For duplicate samples collected on the same day, the highest concentration is shown. 

 

 
Figure 6-11. Technetium-99 Trend Plots for Selected B Complex Monitoring Wells 
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Figure 6-12. Technetium-99 Trend Plots for Selected B Complex Monitoring Wells 

The technetium-99 concentrations for the B Complex extraction wells are shown in Figure 6-13 for 
samples collected after pumping began.  

 
Figure 6-13. Technetium-99 Concentrations for B Complex Extraction Wells after Pumping Began 
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For extraction well 299-E33-268, concentrations fluctuated above 6,000 pCi/L until pumping stopped in 
June 2017, after which well 299-E33-268 was not used as an extraction well except briefly from 
February 27, 2020, to March 12, 2020. Extraction well 299-E33-360 had an initial concentration during 
pumping of 10,600 pCi/L, and concentrations generally decreased to <4,000 pCi/L by 2019. The greatest 
technetium-99 concentration for well 299-E33-360 was measured on July 14, 2020, when pumping was 
suspended due to the COVID-19 pandemic. For the newest extraction well 299-E33-361, which was 
drilled southeast of the higher technetium-99 concentration areas, the technetium-99 concentrations have 
been near the 900 pCi/L DWS since pumping began. 

6.4.2 B Complex Uranium Monitoring Results 
The B Complex uranium plume originated from a release in 1951 from tank 241-BX-102, which began 
impacting groundwater in the 1990s. The tank 241-BX-102 source impacts the perched water zone and 
the underlying unconfined aquifer. Uranium contamination is significantly greater in the perched water 
zone, which is also a source of groundwater contamination beneath the B and BX Tank Farms. 
The perched water zone is discussed further in Chapter 5.  

In Figure 6-14, the uranium plume extents in the B Complex area are compared for 2015 and 2022 using 
concentration contours at the DWS of 30 μg/L and 10 times the DWS at 300 μg/L; the concentration 
changes during this period are also shown for several monitoring wells. The interpreted areal extent of the 
uranium plume at concentrations >300 μg/L had an area of 32,400 m2 (366,000 ft2) in 2015 based on 
concentrations at monitoring wells 299-E33-20, 299-E33-343, and 299-E33-345, and at extraction well 
299-E33-360. As shown in Figure 6-14, the concentrations at these wells have decreased to <300 μg/L, 
and no area with concentrations >300 μg/L is shown for 2022.  

The interpreted areal extent of the uranium plume at concentrations >30 μg/L decreased from 358,000 m2 
(3,850,000 ft2) in 2015 to 65,700 m2 (707,000 ft2) in 2022 – an 82% reduction, which included a small 
decrease of 400 m2 (4300 ft2) from 2021 to 2022 (Figure 6-14). Table 6-6 show the B Complex 
monitoring wells with uranium concentrations >30 ug/L in 2015, and their concentrations which 
decreased an average of 79% from 2015 to 2022. Five of eight monitoring wells (299-E33-16, 
299-E33-20, 299-E33-44, 299-E33-343, and 299-E33-345) within the 2022 B Complex uranium plume 
extend beneath the perched water horizon and may continue to show elevated uranium concentrations 
until the perched water horizon is remediated.  
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Figure 6-14. Comparison of 2015 and 2022 Uranium Groundwater Plumes 

Exceeding the DWS and 10 Times the DWS and Associated Trends 

Table 6-6. Changes in Uranium Concentrations in B Complex Wells Between 2015 and 2022 

Well 
Baseline (2015) 

Uranium (µg/L)a,b 
2022 Uranium 

(µg/L)a,b 
Percent 
Change Comment 

299-E33-16 154 26.9 -83% 2022 sample collected 7/25/22 

299-E33-20 1,800 140 -92% -- 

299-E33-31 73.6 30.2 -59% 2022 sample collected 11/9/22 

299-E33-44 108 34.5 -68% -- 

299-E33-47 80.7 38.1 -53% -- 

299-E33-337 186 19.1 -90% -- 

299-E33-343 1,490 142 -90% -- 

299-E33-345 5,600 48.7 -99% -- 

Average Change -79%   

Note: Yellow highlights identify wells with concentrations exceeding 300 μg/L. 
a. For wells sampled multiple times during the year, the average is shown. 
b. For duplicate samples collected on the same day, the highest concentration is shown. 
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The uranium concentrations for the B Complex extraction wells are shown in Figure 6-15 for samples 
collected after pumping began. For extraction well 299-E33-268, concentrations generally decreased from 
a maximum of 147 μg/L to 44.5 μg/L in June 2017 when pumping stopped, after which well 
299-W33-268 was not used as an extraction well except briefly from February 27, 2020, to March 12, 
2020. Extraction well 299-E33-360 had an initial uranium concentration during pumping of 2,970 μg/L; 
concentrations then decreased rapidly to roughly 100 μg/L from late 2017 through 2022, except for a 
concentration rebound on July 14, 2020, when pumping was suspended due to the COVID-19 pandemic. 
For the newest extraction well 299-E33-361, which was drilled southeast of the higher uranium 
concentration areas, the uranium concentrations decreased below 30 μg/L shortly after pumping began.  

 
Figure 6-15. Uranium Concentrations for B Complex Extraction Wells After Pumping Began 

The cleanup time to reduce uranium concentrations in B Complex groundwater to <30 µg/L DWS appears 
to be on track with the 18-year remedial timeframe from Scenario 4 of ECF-200BP5-19-0035. This 
18-year timeframe (from 2019 through 2037) assumes there are no continuing sources from the overlying 
perched water or upgradient source(s), such as the 241-BX-102 SST. 
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6.5   Progress Toward Meeting Remedial Action Objectives 
This section evaluates the progress toward attaining the RAOs presented in the 200-BP-5 OU interim 
action ROD (EPA et al., 2021) and the removal action objectives presented in DOE/RL-2017-11. 

• RAO 1: Capture and remove the target COCs (uranium and technetium-99) from selected 
groundwater plumes, thereby preventing further migration. 

Status: The B Complex removal action has made significant progress toward this objective, reducing 
the technetium-99 and uranium areal extents exceeding the DWS by 63% and 82%, respectively. 
The removal action removed 228.5 kg of uranium and 8.255 Ci (485.6 g) of technetium-99 between 
2015 and 2022. Although contaminant flux to the groundwater is estimated to continue beyond the 
cleanup time frame defined in the interim action ROD for the 200-BP-5 and 200-PO-1 OUs 
(EPA et al., 2021), optimization efforts are ongoing to reduce the plume footprint and establish 
additional extraction wells near source locations.  

• RAO 2: Reduce concentrations of target COCs in selected groundwater plumes to DWS, supporting 
restoration to beneficial use. 

B Complex Uranium Status: The B Complex removal action has made significant progress toward 
this objective, reducing the uranium concentrations exceeding the DWS an average of 79% between 
2015 and 2022. Elevated uranium concentrations could persist until the 241-BX-102 and perched 
water horizon is remediated.  

B Complex Technetium-99 Status: The B Complex technetium-99 plume concentrations exceeding 
the DWS were reduced an average 63% between 2015 and 2022. Optimization planning through the 
RD/RAWP includes two additional extraction wells: one closer to the BY Cribs, and one near the 
unplanned release near tanks 241-B-105 and 241-B-106 to enhance technetium-99 recovery.  

• RAO 3: Prevent exposure and protect human health until compliance with DWS for the target COCs 
is attained. 

200-BP-5 OU Status: The Hanford Sitewide IC plan (DOE/RL-2001-41) identifies that DOE 
controls access to 200-BP-5 and 200-PO-1 OU groundwater in the target remediation areas to prevent 
unacceptable exposure of humans to contaminants.  

Removal Action Objectives: 

• Capture and treat uranium and technetium-99 groundwater contaminant concentrations that exceed 
10 times the DWS. 
 
B Complex Status: All uranium concentrations are below 10 times the DWS in the 200-BP OU. Of 
the 14 wells that had concentrations above 10 times the DWS for technetium-99, 7 wells have fallen 
below since 2015.  
 

• Use the 200 West P&T for treatment of contaminated groundwater. Use an aboveground pipeline to 
convey water to the 200 West P&T. 
 
B Complex Status: In 2022, 200-BP-5 OU extraction wells have continued to use aboveground 
pipelines to convey water to the 200 West P&T for treatment of contaminated groundwater.  
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6.6 Quality Assurance/Quality Control 
Appendix E of DOE/RL-2022-40 discusses the QA/QC for sampling and analysis of the 200-BP-5 OU 
wells, including an overall view of QA/QC issues that may affect interpretation of the groundwater data 
presented in this report. 

6.7 Remedial System Costs 
Table 6-7 provides the burdened cost breakdown for the 200-BP-5 OU groundwater removal action 
activities from 2016 through 2022.  

 

The cost categories listed are as follows: 

Removal Action Design, Construction, and Capital & Interim Remedial Action Design, 
Construction, and Capital: Consists of labor, equipment, materials, and subcontractor costs for design 
of the remedial systems. Includes all design documentation (drawings, calculations, and specifications), 
engineering studies, permitting, aquifer response numerical modeling, and associated activities. Also 
provides costs for constructing the remedy, including labor, equipment, material, and subcontractor costs. 
Costs are included for installing extraction wellhead mechanical and electrical racks, pipelines, transfer 
buildings, connections to the treatment facility, and associated equipment and utilities; and for conducting 

Table 6-7. Annual Cost Breakdown for 200-BP-5 OU Groundwater Extraction 

Activity 

Actual Costs 
(in $1,000s) 

2016 2017 2018 2019 2020 2021 2022 

Removal action design, 
construct, and capitala 990.8 13.1 944.1 756.9 8.5 -- -- 

Interim remedial action design, 
construct, and capitalb -- -- -- 53.4 1,825.8 794 2,455.8 

Performance monitoringc 51.5 108.9 222.3 250.8 187.6 202.6 583.9 

Project support — 134.6 141.8 128.7 106.5 145.0 53.0 

O&Md 734.1 738.0 725.3 818.5 1,057.7 1,068.5 1,374.0 

Totals 1,776.4 994.6 2,033.5 2,008.2b 3,186.0b 2,210.2b 4,466.6 

Note: Complete reference citations are provided in Chapter 7. 
a. Removal action design, construct, and capital merges previously reported costs associated with the removal action into a 
single line compared to last year’s report (DOE/RL-2021-53).  
b. Costs associated with initiation of facility modifications for expansion of the B Complex groundwater remedy to align with 
the 200-BP-5 interim record of decision for the 200-BP-5 and 200-PO-1 OUs (EPA et al., 2021). Total cost have also been 
revised from last year’s report (DOE/RL-2021-53) to include costs associated with facility modifications. A large cost increase 
in 2022 was a result of the new ion exchange treatment train for technetium-99 being installed at the 200 West P&T Facility. 
c. Performance monitoring costs include pooled sampling costs for groundwater monitoring proportioned to the 200-BP-5 OU 
groundwater extraction system. 
d. The O&M cost is a portion of the overall 200 West P&T O&M cost based on percentage of mass treated from extracted 
200-BP-5 OU groundwater to the total mass treated by the 200 West P&T. 

-- = no value in this cost rollup 
O&M = operations and maintenance 

OU = operable unit 
P&T = pump and treat 
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acceptance testing prior to turnover to operations. Removal action design, construct, and capital merges 
previously reported costs associated with the removal action into a single line compared to last year’s 
report (DOE/RL-2021-53, Calendar Year 2021 Annual Summary Report for Pump and Treat Operations 
in the Hanford Central Plateau Operable Units). Interim remedial action design, construct, and capitol 
involve costs associated with the initiation of facility modifications for expansion of the B Complex 
groundwater remedy to align with the interim ROD for the 200-BP-5 and 200-PO-1 OUs (EPA et al., 
2021). 

Performance Monitoring: Consists of costs for groundwater and treatment system sampling and 
analysis. Costs also are included for preparation of annual performance evaluation reports. Sampling 
activities for routine groundwater monitoring are integrated for all groundwater OUs and programs 
(i.e., CERCLA, RCRA, and AEA) to reduce overall labor with sample trips and analytical costs. 
Performance monitoring costs include pooled sampling costs for groundwater monitoring proportioned to 
the 200-BP-5 OU groundwater extraction system. 

Project Support: Consists of labor, equipment, materials, and subcontractor costs for project 
management and support associated with implementing the remedial action. Costs are included for 
management of project scope, schedule, and budget. Costs also are included for project oversight and 
coordination of planning, regulatory documentation, remedial design, construction, operations, and 
monitoring activities. 

O&M: Consists of labor, equipment, and material costs for operational testing and for O&M of the 
remedial systems. The O&M cost is a portion of the overall 200 West P&T O&M cost based on the 
percentage of mass treated from extracted 200-BP-5 OU groundwater to the total mass treated by the 
200 West P&T. 

Remedial costs in 2022 were associated with performance monitoring and O&M for B Complex 
extraction wells. Sampling activities for routine groundwater monitoring are integrated for all 
groundwater OUs to reduce overall labor regarding sampling trips and analytical costs, and they are 
pooled in a separate project account. To account for all performance monitoring costs associated with 
implementing remedial actions for the 200-BP-5 OU, a portion of the pooled costs are allocated to the OU 
based on the number of sample trips and analyses performed for the OU. 

6.8 Summary and Conclusions 
In 2022, approximately 25 kg of uranium and 0.961 Ci (56.5 g) of technetium-99 were extracted from 
B Complex groundwater. From 2015 through 2022, 228.5 kg of uranium and 8.255 Ci (485.6 g) of 
technetium-99 have been extracted from B Complex groundwater. In addition, the technetium-99 plume 
area with concentrations ≥900 pCi/L decreased by 63%, and the uranium plume area with concentrations 
>30 μg/L decreased 82% since 2015. 

The total volume of water extracted from the aquifer during 2022 was 311.5 million L (82.28 million gal), 
and the total extracted from startup in September 2015 through 2022 was 1.892 billion L 
(499.7 million gal). The B Complex removal action from 2015 to 2022 has decreased the >9,000 pCi/L 
technetium-99 concentrations by an average of 46% and decreased the <9,000 pCi/L concentrations an 
average of 75% at wells in the technetium-99 plume. However, alternate pumping configurations are 
planned to help field conditions converge with model simulations. Uranium concentrations have all fallen 
below the >300 µg/L since 2015 and have had an overall reduction of 79% in concentration from 2015 to 
2022. Cleanup for uranium appears to be on track with model simulations, but this assumes there are no 
continuing sources. If groundwater extraction is terminated before the perched water horizon is 
remediated, the B Complex uranium plume could reform. 
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Table A‐1a. Extracted Carbon Tetrachloride Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 29.55 150.73 102.83 58.81 24.81 17.15 8.93 9.48 7.52 5.56 2.98 418.35 

299‐W14‐20 YE02 53.67 254.98 197.43 264.16 210.05 116.13 102.13 82.49 33.69 34.85 22.22 1,371.81 

299‐W14‐73 YE03 19.74 121.03 157.63 217.48 130.99 154.28 247.21 144.02 108.45 77.44 67.99 1,446.25 

299‐W14‐74 YE04 33.12 247.17 238.14 242.92 109.80 169.36 198.13 184.67 219.60 156.73 144.75 1,944.40 

299‐W12‐2 YE05 59.24 232.28 205.23 201.21 103.72 145.63 177.71 159.52 174.30 143.21 148.28 1,750.32 

299‐W11‐50 YE06 29.02 154.09 202.60 116.16 66.85 69.07 66.92 62.08 78.02 69.04 54.89 968.75 

299‐W11‐90 YE07 85.24 319.20 362.77 262.89 251.16 206.07 195.35 166.22 130.26 118.60 109.12 2,206.87 

299‐W11‐96 YE08 49.52 259.91 182.76 219.61 105.82 189.85 254.92 153.03 190.83 108.04 96.99 1,811.28 

299‐W17‐3 YE09 10.02 53.64 50.03 60.89 36.26 36.10 30.20 30.14 19.40 22.54 16.88 366.10 

299‐W17‐2 YE10 50.13 253.40 237.82 174.72 112.18 103.31 0 45.71 43.42 39.59 29.63 1,089.94 

299‐W19‐111 YE11 – – – 0.015 0.99 0 0 4.85 14.39 16.54 16.07 52.87 

299‐W11‐49 YE12 39.34 165.61 176.68 198.20 117.25 150.77 188.80 144.77 87.47 85.02 58.04 1,411.95 

299‐W11‐97 YE13 – – – 1.48 14.46 26.83 47.34 52.27 81.75 70.85 70.18 365.15 

299‐W6‐15 YE14 – – – 78.65 110.12 123.37 195.67 131.30 170.27 96.27 83.01 988.66 

299‐W14‐21 YE15 10.99 71.40 83.00 64.63 8.50 66.34 88.47 95.17 98.94 96.59 100.81 784.84 

299‐W11‐92 YE16 73.04 314.99 230.69 133.21 68.89 38.97 27.66 14.34 8.81 8.79 4.57 923.96 

299‐W5‐1 YE17 – – 3.49 31.73 19.87 23.27 34.19 32.98 46.95 38.12 37.91 268.51 

299‐W12‐3 YE18 19.88 113.11 112.32 64.35 45.60 69.88 87.85 84.71 105.89 81.24 70.29 855.11 

299‐W12‐4 YE19 52.03 202.53 180.17 156.70 75.66 119.50 157.31 149.70 159.38 138.49 105.96 1,497.42 

299‐W14‐22 YE20 – – 6.23 56.00 30.07 59.76 91.85 85.68 88.23 69.50 59.57 546.88 

699‐48‐70 YE33 – – – – – – – 1.08 13.18 11.55 8.21 34.02 

Total 614.55 2,914.08 2,729.82 2,603.82 1,643.02 1,885.63 2,200.63 1,834.23 1,880.75 1,488.55 1,308.35 21,103.45 
Note: Methodology for mass extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 



DOE/RL-2022-42, REV. 0 

A-2 

 
Table A‐1b. Treated Carbon Tetrachloride Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 29.41 150.51 102.76 58.80 24.80 17.14 8.93 9.47 7.51 5.55 2.98 417.86 

299‐W14‐20 YE02 53.34 254.62 197.33 264.11 209.99 116.09 102.09 82.43 33.66 34.82 22.19 1,370.67 

299‐W14‐73 YE03 19.53 120.84 157.54 217.43 130.95 154.22 247.12 143.91 108.37 77.36 67.91 1,445.19 

299‐W14‐74 YE04 33.06 246.81 238.00 242.87 109.76 169.30 198.05 184.53 219.44 156.57 144.58 1,942.97 

299‐W12‐2 YE05 58.71 231.94 205.11 201.17 103.69 145.57 177.64 159.40 174.17 143.06 148.10 1,748.57 

299‐W11‐50 YE06 28.87 153.86 202.47 116.14 66.83 69.05 66.89 62.03 77.96 68.96 54.82 967.90 

299‐W11‐90 YE07 84.71 318.74 362.53 262.84 251.08 205.99 195.27 166.09 130.17 118.48 108.99 2,204.89 

299‐W11‐96 YE08 49.14 259.53 182.65 219.57 105.79 189.78 254.82 152.92 190.69 107.92 96.88 1,809.68 

299‐W17‐3 YE09 9.93 53.56 50.00 60.88 36.25 36.09 30.19 30.12 19.39 22.52 16.86 365.78 

299‐W17‐2 YE10 49.71 253.03 237.68 174.69 112.15 103.27 0 45.67 43.39 39.55 29.60 1,088.73 

299‐W19‐111 YE11 – – – 0.015 0.99 0 0 4.85 14.38 16.52 16.05 52.81 

299‐W11‐49 YE12 38.91 165.36 176.57 198.17 117.21 150.72 188.73 144.66 87.40 84.93 57.97 1,410.63 

299‐W11‐97 YE13 – – – 1.48 14.45 26.82 47.33 52.23 81.69 70.77 70.09 364.86 

299‐W6‐15 YE14 – – – 78.64 110.08 123.33 195.60 131.20 170.15 96.17 82.91 988.07 

299‐W14‐21 YE15 10.88 71.30 82.95 64.62 8.50 66.31 88.44 95.10 98.87 96.49 100.69 784.14 

299‐W11‐92 YE16 72.58 314.55 230.53 133.19 68.87 38.95 27.65 14.32 8.80 8.78 4.57 922.80 

299‐W5‐1 YE17 – – 3.49 31.72 19.86 23.26 34.18 32.95 46.92 38.09 37.87 268.33 

299‐W12‐3 YE18 19.70 112.94 112.25 64.34 45.58 69.86 87.82 84.64 105.81 81.15 70.21 854.29 

299‐W12‐4 YE19 51.52 202.24 180.05 156.67 75.64 119.45 157.25 149.58 159.26 138.34 105.83 1,495.83 

299‐W14‐22 YE20 – – 6.23 55.99 30.06 59.74 91.81 85.62 88.16 69.42 59.50 546.53 

699‐48‐70 YE33 – – – – – – – 1.08 13.17 11.54 8.20 33.99 

Total 610.01 2,909.83 2,728.16 2,603.33 1,642.53 1,884.95 2,199.79 1,832.81 1,879.34 1,486.99 1,306.81 21,084.53 
Note: Methodology for mass treatment calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐2a. Extracted Total Chromium Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 0.147 0.785 0.667 0.591 0.432 0.515 0.265 0.605 0.553 0.849 0.808 6.216 

299‐W14‐20 YE02 2.552 6.897 4.881 6.107 4.527 2.987 1.841 2.504 1.208 1.582 1.373 36.461 

299‐W14‐73 YE03 0.095 0.502 0.806 0.995 0.877 1.361 2.900 2.039 1.673 1.226 1.150 13.624 

299‐W14‐74 YE04 0.229 2.425 3.740 5.116 3.538 6.266 7.184 5.993 5.838 5.054 4.581 49.965 

299‐W12‐2 YE05 0.389 3.044 2.947 3.493 2.061 3.570 5.481 5.196 6.636 7.467 8.088 48.373 

299‐W11‐50 YE06 4.384 19.194 17.054 12.292 6.410 5.412 3.217 2.670 3.080 2.876 2.151 78.741 

299‐W11‐90 YE07 1.800 9.801 13.805 15.130 15.065 16.351 16.585 15.791 12.159 12.433 10.940 139.861 

299‐W11‐96 YE08 1.477 7.745 8.620 11.717 7.641 13.557 18.553 14.398 18.026 17.486 17.215 136.434 

299‐W17‐3 YE09 0.131 0.618 0.610 0.624 0.436 0.696 0.648 0.956 0.798 1.256 1.181 7.954 

299‐W17‐2 YE10 0.069 0.374 0.701 0.720 0.693 1.061 0 0.802 0.971 1.308 1.197 7.897 

299‐W19‐111 YE11 – – – 0.000 0.022 0 0 0.048 0.160 0.178 0.173 0.580 

299‐W11‐49 YE12 0.083 0.375 0.457 0.489 0.330 0.655 0.986 0.944 0.801 0.924 0.816 6.859 

299‐W11‐97 YE13 – – – 0.020 0.186 0.468 0.553 0.619 0.764 0.707 0.739 4.056 

299‐W6‐15 YE14 – – – 9.365 7.731 15.522 26.119 20.798 24.574 22.076 20.930 147.116 

299‐W14‐21 YE15 0.037 0.265 0.333 0.222 0.056 0.509 0.556 0.522 0.585 0.597 0.581 4.262 

299‐W11‐92 YE16 0.485 2.149 1.717 0.999 0.564 0.710 0.614 0.730 0.591 0.913 0.811 10.282 

299‐W5‐1 YE17 – – 0.740 5.096 3.415 5.751 7.432 8.207 11.455 10.606 11.534 64.234 

299‐W12‐3 YE18 1.166 6.067 6.685 5.280 3.789 6.659 8.571 7.740 9.997 9.827 10.312 76.092 

299‐W12‐4 YE19 1.858 9.064 8.365 7.395 3.220 5.822 7.160 6.128 6.266 5.280 4.598 65.156 

299‐W14‐22 YE20 – – 0.145 1.182 0.475 1.013 1.259 1.060 1.058 0.843 0.695 7.731 

699‐48‐70 YE33 – – – – – – – 0.838 10.704 9.838 8.221 29.600 

Total 14.903 69.304 72.273 86.835 61.467 88.885 109.924 98.585 117.900 113.324 108.095 941.495 
Note: Methodology for mass extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐2b. Treated Total Chromium Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 0.135 0.616 0.544 0.509 0.350 0.436 0.224 0.363 0 0 0 3.178 

299‐W14‐20 YE02* 2.381 5.385 4.017 5.290 3.680 2.500 1.567 1.540 0.198 0.323 0.234 27.114 

299‐W14‐73 YE03* 0.087 0.391 0.655 0.855 0.705 1.155 2.465 1.504 0.372 0.259 0.214 8.661 

299‐W14‐74 YE04 0.210 1.928 3.048 4.433 2.902 5.312 6.088 3.797 0 0 0 27.719 

299‐W12‐2 YE05 0.357 2.334 2.387 3.010 1.660 3.013 4.662 3.043 0 0 0 20.467 

299‐W11‐50 YE06* 4.070 15.262 13.886 10.611 5.425 4.525 2.738 1.764 0.723 0.649 0.372 60.026 

299‐W11‐90 YE07* 1.673 7.758 11.225 13.036 12.343 13.696 14.077 9.658 3.032 2.603 2.078 91.178 

299‐W11‐96 YE08 1.369 6.079 6.971 10.097 6.327 11.582 15.764 8.584 0 0 0 66.772 

299‐W17‐3 YE09 0.120 0.487 0.497 0.538 0.357 0.589 0.542 0.542 0 0 0 3.672 

299‐W17‐2 YE10 0.064 0.292 0.572 0.618 0.556 0.896 0 0.376 0 0 0 3.373 

299‐W19‐111 YE11 – – – 0.0003 0.017 0 0 0.006 0 0 0 0.023 

299‐W11‐49 YE12 0.075 0.297 0.374 0.421 0.278 0.553 0.838 0.528 0 0 0 3.362 

299‐W11‐97 YE13 – – – 0.015 0.149 0.396 0.468 0.344 0 0 0 1.371 

299‐W6‐15 YE14 – – – 8.193 6.136 13.351 22.206 12.335 0 0 0 62.220 

299‐W14‐21 YE15 0.034 0.212 0.271 0.195 0.044 0.427 0.472 0.311 0 0 0 1.966 

299‐W11‐92 YE16 0.450 1.671 1.384 0.861 0.467 0.597 0.518 0.404 0 0 0 6.351 

299‐W5‐1 YE17 – – 0.614 4.371 2.680 4.951 6.293 4.575 0 0 0 23.483 

299‐W12‐3 YE18 1.054 4.843 5.433 4.606 3.079 5.677 7.243 4.525 0 0 0 36.460 

299‐W12‐4 YE19 1.684 7.081 6.772 6.392 2.574 4.940 6.089 3.748 0 0 0 39.280 

299‐W14‐22 YE20 – – 0.121 1.020 0.379 0.863 1.065 0.626 0 0 0 4.074 

699‐48‐70 YE33 – – – – – – – 0 0 0 0 0 

Total 13.762 54.637 58.771 75.072 50.107 75.458 93.316 58.573 4.324 3.833 2.898 490.751 
Notes: Prior to October 2019, chromium was treated for all wells in the central/biological treatment system. 
Methodology for mass treatment calculation summarized in the consolidated notes following these tables. 
*Discharge from these wells routed through the technetium‐99 ion exchange system, for which the average treatment efficiency for total chromium during calendar year 2022 was 17.7%. 
ID = identification 
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Table A‐3a. Extracted Hexavalent Chromium Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 0.144 0.867 1.190 0.825 0.465 0.451 0.241 0.521 0.586 0.787 1.045 7.12 

299‐W14‐20 YE02 2.638 7.008 5.321 6.668 4.966 2.924 1.869 2.325 1.167 1.530 1.381 37.80 

299‐W14‐73 YE03 0.087 0.546 1.193 1.110 0.894 1.221 2.642 1.885 1.639 1.219 1.202 13.64 

299‐W14‐74 YE04 0.229 2.379 3.909 5.602 3.803 6.199 7.039 6.305 5.889 5.118 5.007 51.48 

299‐W12‐2 YE05 0.381 2.417 3.181 4.306 2.899 3.651 5.386 5.364 6.523 7.800 8.365 50.27 

299‐W11‐50 YE06 4.339 18.974 17.697 13.294 7.149 5.500 3.386 2.530 3.060 3.060 2.517 81.51 

299‐W11‐90 YE07 1.897 9.921 13.438 16.858 16.603 16.403 16.875 15.028 12.618 12.907 11.115 143.66 

299‐W11‐96 YE08 1.394 7.852 8.424 13.244 8.289 13.665 18.588 15.858 18.516 17.887 17.628 141.34 

299‐W17‐3 YE09 0.122 0.588 1.102 0.676 0.420 0.625 0.613 0.815 0.829 1.209 1.228 8.23 

299‐W17‐2 YE10 0.072 0.456 1.105 0.778 0.757 0.922 0 0.741 1.091 1.431 1.137 8.49 

299‐W19‐111 YE11 – – – 0.000082 0.0054 0 0 0.046 0.179 0.180 0.171 0.58 

299‐W11‐49 YE12 0.092 0.433 1.313 0.531 0.279 0.462 0.817 0.867 0.920 0.948 0.808 7.47 

299‐W11‐97 YE13 – – – 0.015 0.194 0.290 0.342 0.407 0.825 0.645 0.618 3.34 

299‐W6‐15 YE14 – – – 10.254 8.839 15.519 26.114 23.016 25.758 22.896 20.924 153.32 

299‐W14‐21 YE15 0.067 0.362 1.067 0.388 0.032 0.265 0.281 0.303 0.635 0.506 0.525 4.43 

299‐W11‐92 YE16 0.506 2.227 2.018 1.298 0.704 0.596 0.551 0.631 0.615 0.927 0.813 10.89 

299‐W5‐1 YE17 – – 0.837 5.823 3.938 5.882 7.510 8.186 10.965 11.326 12.159 66.63 

299‐W12‐3 YE18 1.210 7.216 7.097 5.793 4.128 6.867 8.035 7.556 9.802 10.371 10.692 78.77 

299‐W12‐4 YE19 1.867 8.996 9.145 7.865 3.360 5.664 7.154 6.215 6.400 5.576 4.715 66.96 

299‐W14‐22 YE20 – – 0.222 1.366 0.584 0.980 1.112 1.003 0.956 0.845 0.578 7.65 

699‐48‐70 YE33 – – – – – – – 0.927 10.900 10.165 8.413 30.40 

Total 15.05 70.24 78.26 96.69 68.31 88.09 108.56 100.53 119.87 117.33 111.04 973.97 
Note: Methodology for mass extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐3b. Treated Hexavalent Chromium Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 0.13 0.71 0.91 0.72 0.39 0.37 0.21 0.33 0 0 0 3.77 

299‐W14‐20 YE02* 2.45 5.81 3.94 5.86 4.20 2.41 1.63 1.56 0.33 0.50 0.43 29.13 

299‐W14‐73 YE03* 0.08 0.44 0.91 0.97 0.75 1.01 2.29 1.50 0.58 0.42 0.39 9.36 

299‐W14‐74 YE04 0.21 1.96 3.01 4.93 3.16 5.10 6.07 4.18 0 0 0 28.62 

299‐W12‐2 YE05 0.35 1.96 2.47 3.77 2.43 2.98 4.68 3.39 0 0 0 22.03 

299‐W11‐50 YE06* 4.02 15.67 13.85 11.67 6.11 4.51 2.95 1.84 1.11 1.13 0.78 63.64 

299‐W11‐90 YE07* 1.76 8.21 10.52 14.82 14.23 13.42 14.64 10.04 4.50 4.33 3.78 100.27 

299‐W11‐96 YE08 1.29 6.42 6.57 11.66 6.89 11.34 16.15 10.11 0 0 0 70.44 

299‐W17‐3 YE09 0.11 0.48 0.84 0.59 0.35 0.52 0.52 0.49 0 0 0 3.91 

299‐W17‐2 YE10 0.07 0.37 0.84 0.68 0.63 0.76 0 0.35 0 0 0 3.69 

299‐W19‐111 YE11 – – – 0.000076 0.0041 0 0 0.0052 0 0 0 0.01 

299‐W11‐49 YE12 0.09 0.36 0.99 0.46 0.23 0.38 0.71 0.50 0 0 0 3.72 

299‐W11‐97 YE13 – – – 0.01 0.16 0.24 0.30 0.23 0 0 0 0.94 

299‐W6‐15 YE14 – – – 9.12 7.24 13.02 22.68 14.76 0 0 0 66.83 

299‐W14‐21 YE15 0.06 0.30 0.80 0.33 0.02 0.22 0.24 0.18 0 0 0 2.16 

299‐W11‐92 YE16 0.47 1.85 1.60 1.13 0.60 0.49 0.48 0.37 0 0 0 6.97 

299‐W5‐1 YE17 – – 0.61 5.11 3.17 5.08 6.49 4.89 0 0 0 25.34 

299‐W12‐3 YE18 1.11 5.92 5.54 5.09 3.37 5.69 6.95 4.69 0 0 0 38.37 

299‐W12‐4 YE19 1.72 7.38 7.17 6.91 2.73 4.67 6.22 4.09 0 0 0 40.90 

299‐W14‐22 YE20 – – 0.16 1.20 0.47 0.81 0.96 0.64 0 0 0 4.25 

699‐48‐70 YE33 – – – – – – – 0 0 0 0 0 

Total 13.92 57.84 60.73 85.04 57.14 73.04 94.18 64.16 6.53 6.38 5.38 524.34 
Notes: Prior to October 2019, chromium was treated for all wells in the central/biological treatment system. 
Methodology for mass treatment calculation summarized in the consolidated notes following these tables. 
*Discharge from these wells routed through the technetium‐99 ion exchange system, for which the average treatment efficiency for hexavalent chromium during calendar year 2022 was 
31.9%  
ID = identification  
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Table A‐4a. Extracted Nitrate Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 1,559 8,635 7,703 7,672 5,531 5,583 2,662 4,764 4,425 6,909 7,291 62,734 

299‐W14‐20 YE02 8,485 35,437 32,766 44,639 31,331 18,805 13,506 15,454 7,911 10,590 10,559 229,484 

299‐W14‐73 YE03 1,416 8,179 13,720 20,266 14,855 18,306 29,556 18,008 14,836 11,335 10,828 161,303 

299‐W14‐74 YE04 1,815 16,257 20,642 25,663 14,834 21,669 23,928 20,518 21,132 20,288 19,389 206,133 

299‐W12‐2 YE05 2,129 10,014 11,389 14,885 9,349 15,176 23,241 21,284 24,738 28,222 30,340 190,767 

299‐W11‐50 YE06 9,874 47,942 49,863 38,583 22,954 19,699 13,390 10,868 12,551 13,807 11,271 250,802 

299‐W11‐90 YE07 7,505 38,203 49,109 53,790 51,009 46,777 45,187 40,229 31,428 36,709 33,495 433,445 

299‐W11‐96 YE08 7,870 39,314 37,861 53,495 31,234 49,431 63,235 44,579 51,034 48,797 47,046 473,897 

299‐W17‐3 YE09 820 4,158 5,076 7,602 5,514 7,827 7,129 9,797 7,277 14,130 13,383 82,713 

299‐W17‐2 YE10 1,089 8,311 15,440 17,026 14,606 18,123 0 12,146 13,836 18,208 16,518 135,303 

299‐W19‐111 YE11 – – – 0.22 15 0 0 120 352 681 792 1,960 

299‐W11‐49 YE12 1,189 4,396 5,565 7,469 5,297 8,434 12,732 12,084 9,643 12,005 10,522 89,336 

299‐W11‐97 YE13 – – – 305 3,475 5,601 5,467 5,032 5,701 6,008 6,648 38,238 

299‐W6‐15 YE14 – – – 35,924 32,096 51,625 80,868 60,813 65,501 57,121 53,889 437,837 

299‐W14‐21 YE15 460 2,060 2,639 1,994 248 1,986 2,058 1,857 2,020 2,319 2,368 20,008 

299‐W11‐92 YE16 4,417 18,536 15,349 9,876 5,682 5,742 4,660 5,446 4,683 7,649 7,552 89,592 

299‐W5‐1 YE17 – – 3,830 28,456 21,516 33,057 44,648 48,306 61,326 60,583 64,722 366,441 

299‐W12‐3 YE18 7,210 38,857 35,996 28,931 21,811 37,141 44,628 41,067 50,917 51,660 52,164 410,383 

299‐W12‐4 YE19 1,528 6,406 7,208 7,195 3,533 6,222 8,950 8,071 8,547 8,348 8,413 74,420 

299‐W14‐22 YE20 – – 528 4,722 2,540 4,406 5,528 5,071 5,410 5,273 5,247 38,726 

699‐48‐70 YE33 – – – – – – – 3,990 47,293 42,569 37,313 131,164 

Total 57,366 286,704 314,683 408,492 297,430 375,610 431,375 389,505 450,560 463,209 449,751 3,924,685 
Note: Methodology for mass extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐4b. Treated Nitrate Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 924 5,440 5,940 5,972 4,440 4,046 2,253 2,608 0 0 0 31,624 

299‐W14‐20 YE02 5,519 22,099 24,631 34,899 25,886 13,512 10,798 8,133 0 0 0 145,478 

299‐W14‐73 YE03 955 5,271 10,539 15,795 12,110 13,422 23,421 11,690 0 0 0 93,203 

299‐W14‐74 YE04 929 10,530 15,950 20,049 11,942 15,838 18,674 11,238 0 0 0 105,152 

299‐W12‐2 YE05 1,401 6,234 8,826 11,584 7,600 10,911 18,413 11,105 0 0 0 76,075 

299‐W11‐50 YE06 6,150 30,561 38,521 30,101 18,779 14,072 10,703 6,241 0 0 0 155,129 

299‐W11‐90 YE07 4,847 24,278 38,030 41,954 42,437 33,831 35,815 20,429 0 0 0 241,621 

299‐W11‐96 YE08 5,289 24,768 29,540 41,610 25,434 36,130 50,268 23,314 0 0 0 236,352 

299‐W17‐3 YE09 530 2,630 3,918 5,911 4,474 5,734 5,804 4,995 0 0 0 33,996 

299‐W17‐2 YE10 699 5,506 11,877 13,245 12,015 13,145 0 4,896 0 0 0 61,382 

299‐W19‐111 YE11 – – – 0.20 13 0 0 10 0 0 0 24 

299‐W11‐49 YE12 792 2,805 4,278 5,815 4,294 6,186 10,090 5,986 0 0 0 40,245 

299‐W11‐97 YE13 – – – 223 2,771 4,078 4,323 2,546 0 0 0 13,941 

299‐W6‐15 YE14 – – – 28,034 27,129 38,695 64,242 32,213 0 0 0 190,314 

299‐W14‐21 YE15 316 1,284 2,039 1,551 194 1,442 1,632 961 0 0 0 9,417 

299‐W11‐92 YE16 2,802 11,236 11,941 7,689 4,638 4,158 3,758 2,717 0 0 0 48,938 

299‐W5‐1 YE17 – – 2,874 22,040 17,120 24,732 35,567 24,431 0 0 0 126,764 

299‐W12‐3 YE18 4,515 24,547 27,845 22,227 17,404 27,161 35,378 21,173 0 0 0 180,248 

299‐W12‐4 YE19 980 4,018 5,565 5,615 2,844 4,592 7,122 4,381 0 0 0 35,117 

299‐W14‐22 YE20 – – 396 3,678 2,019 3,233 4,373 2,714 0 0 0 16,413 

699‐48‐70 YE33 – – – – – – – 0 0 0 0 0 

Total 36,648 181,206 242,711 317,993 243,544 274,918 342,635 201,781 0 0 0 1,841,435 
Notes: Following suspension of biological treatment in October 2019, the nitrate treatment efficiency is assumed to be 0%.  
Prior to October 2019, nitrate was treated for all wells in the central/biological treatment system. 
Methodology for mass treatment calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐5a. Extracted Trichloroethene Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 0.6695 0.3041 0.2152 0.1130 0.0549 0.0725 0.0246 0.0479 0.0470 0.0714 0.0684 1.6887 

299‐W14‐20 YE02 1.5324 1.5457 0.7744 1.0592 0.8247 0.4964 0.3081 0.3198 0.1290 0.1400 0.1124 7.2421 

299‐W14‐73 YE03 0.4414 0.7732 1.0171 1.3162 0.9574 1.1533 1.6902 0.9139 0.7580 0.4826 0.4740 9.9772 

299‐W14‐74 YE04 0.1637 1.1746 1.2072 1.1498 0.6442 1.1399 1.3583 1.2277 1.3360 1.1619 1.0749 11.6381 

299‐W12‐2 YE05 1.1669 0.5460 0.4469 0.5387 0.3119 0.5834 0.5307 0.4510 0.5109 0.5387 0.5391 6.1642 

299‐W11‐50 YE06 0.3406 1.0294 1.0299 0.7091 0.4677 0.4879 0.3530 0.3069 0.4493 0.3031 0.2831 5.7601 

299‐W11‐90 YE07 1.7240 3.2506 2.8535 2.0063 2.1923 2.0819 1.6383 1.3565 1.0539 0.9188 0.8577 19.9338 

299‐W11‐96 YE08 1.2450 1.0381 0.9386 1.1204 0.7398 1.4484 1.9101 1.2633 1.4682 1.0779 0.8738 13.1237 

299‐W17‐3 YE09 0.4090 0.2856 0.2953 0.2787 0.1502 0.2356 0.1413 0.1881 0.1238 0.1681 0.1333 2.4090 

299‐W17‐2 YE10 1.1769 2.5449 1.6412 1.1083 0.6789 0.8141 0 0.2334 0.2299 0.2496 0.1893 8.8665 

299‐W19‐111 YE11 – – – 0.0001 0.0056 0 0 0.0614 0.1750 0.1954 0.1877 0.6252 

299‐W11‐49 YE12 1.2753 0.9569 1.0228 1.1036 0.8300 1.3138 1.5702 1.2126 0.6224 0.6379 0.4715 11.0169 

299‐W11‐97 YE13 – – – 0.0115 0.1407 0.3295 0.4288 0.5332 0.8417 0.7573 0.8723 3.9150 

299‐W6‐15 YE14 – – – 0.3739 0.4868 0.8045 1.4452 1.0783 1.3116 0.9531 0.7813 7.2348 

299‐W14‐21 YE15 0.3792 0.2689 0.3645 0.3228 0.0728 0.5882 0.7519 0.6996 0.9539 0.9033 0.9523 6.2574 

299‐W11‐92 YE16 0.3033 0.6371 0.5920 0.2416 0.1365 0.2519 0.0738 0.0588 0.0516 0.0780 0.0697 2.4942 

299‐W5‐1 YE17 – – 0.0073 0.0777 0.0482 0.0857 0.1165 0.1288 0.1993 0.1748 0.1971 1.0354 

299‐W12‐3 YE18 0.3933 0.2551 0.2094 0.1559 0.1193 0.2777 0.2108 0.2282 0.3466 0.3296 0.3294 2.8552 

299‐W12‐4 YE19 1.2722 0.5818 0.6102 0.5850 0.2931 0.5857 0.7128 0.7234 0.7997 0.7166 0.6887 7.5692 

299‐W14‐22 YE20 – – 0.0360 0.3139 0.1860 0.4339 0.6333 0.5946 0.6814 0.5579 0.5008 3.9380 

699‐48‐70 YE33 – – – – – – – 0.0045 0.0597 0.0503 0.0507 0.1652 

Total 12.4926 15.1920 13.2614 12.5857 9.3413 13.1845 13.8979 11.6319 12.1489 10.4663 9.7077 133.9101 
Note: Methodology for mass extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐5b. Treated Trichloroethene Mass (kg) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 0.4815 0.2556 0.1984 0.1045 0.0506 0.0674 0.0228 0.0432 0.0414 0.0611 0.0577 1.3841 

299‐W14‐20 YE02 1.0769 1.3023 0.7119 0.9800 0.7615 0.4611 0.2857 0.2882 0.1137 0.1200 0.0948 6.1961 

299‐W14‐73 YE03 0.2516 0.6470 0.9375 1.2175 0.8843 1.0736 1.5666 0.8280 0.6753 0.4131 0.4028 8.8972 

299‐W14‐74 YE04 0.1440 0.9870 1.1083 1.0641 0.5960 1.0618 1.2585 1.1067 1.1872 0.9949 0.9098 10.4183 

299‐W12‐2 YE05 0.7490 0.4567 0.4117 0.4984 0.2881 0.5437 0.4918 0.4064 0.4543 0.4611 0.4561 5.2171 

299‐W11‐50 YE06 0.2567 0.8632 0.9457 0.6560 0.4315 0.4531 0.3272 0.2768 0.4000 0.2588 0.2397 5.1087 

299‐W11‐90 YE07 1.2356 2.7403 2.6071 1.8560 2.0260 1.9364 1.5185 1.2229 0.9376 0.7876 0.7273 17.5953 

299‐W11‐96 YE08 0.8520 0.8677 0.8623 1.0366 0.6843 1.3478 1.7702 1.1396 1.3053 0.9239 0.7406 11.5304 

299‐W17‐3 YE09 0.2297 0.2399 0.2709 0.2578 0.1387 0.2190 0.1309 0.1694 0.1091 0.1440 0.1126 2.0219 

299‐W17‐2 YE10 0.8032 2.1329 1.4979 1.0257 0.6269 0.7581 0 0.2086 0.2026 0.2138 0.1602 7.6301 

299‐W19‐111 YE11 – – – 0.00008 0.0052 0 0 0.0548 0.1541 0.1673 0.1589 0.5405 

299‐W11‐49 YE12 0.8065 0.8048 0.9420 1.0210 0.7661 1.2233 1.4555 1.0923 0.5488 0.5469 0.3997 9.6070 

299‐W11‐97 YE13 – – – 0.0105 0.1297 0.3059 0.3970 0.4797 0.7481 0.6488 0.7383 3.4579 

299‐W6‐15 YE14 – – – 0.3458 0.4506 0.7494 1.3393 0.9717 1.1661 0.8169 0.6623 6.5021 

299‐W14‐21 YE15 0.2034 0.2259 0.3344 0.2991 0.0675 0.5464 0.6966 0.6307 0.8477 0.7734 0.8056 5.4307 

299‐W11‐92 YE16 0.2211 0.5363 0.5420 0.2236 0.1260 0.2340 0.0684 0.0530 0.0455 0.0667 0.0587 2.1752 

299‐W5‐1 YE17 – – 0.0069 0.0718 0.0445 0.0795 0.1078 0.1159 0.1772 0.1497 0.1665 0.9197 

299‐W12‐3 YE18 0.2146 0.2136 0.1929 0.1443 0.1101 0.2589 0.1954 0.2054 0.3080 0.2821 0.2788 2.4041 

299‐W12‐4 YE19 0.8084 0.4886 0.5584 0.5411 0.2706 0.5452 0.6605 0.6521 0.7110 0.6136 0.5836 6.4332 

299‐W14‐22 YE20 – – 0.0337 0.2901 0.1717 0.4036 0.5868 0.5357 0.6059 0.4778 0.4241 3.5294 

699‐48‐70 YE33 – – – – – – – 0.0040 0.0531 0.0430 0.0427 0.1428 

Total 8.3342 12.7618 12.1618 11.6441 8.6299 12.2682 12.8795 10.4851 10.7918 8.9646 8.2206 117.1417 
Note: Methodology for mass treatment calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐6a. Extracted Technetium‐99 Activity (Ci) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W14‐20 YE02 0.0411 0.2157 0.2892 0.4453 0.2332 0.1524 0.1943 0.2496 0.1995 0.1890 0.1903 2.3999 

299‐W14‐73 YE03 0.0015 0.0125 0.0184 0.0258 0.0187 0.0228 0.0429 0.0286 0.0251 0.0193 0.0165 0.2321 

299‐W11‐50 YE06 0.0202 0.2024 0.2803 0.2356 0.1792 0.1686 0.1302 0.1401 0.2059 0.2200 0.1364 1.9190 

299‐W11‐90 YE07 0.0066 0.0357 0.0456 0.0852 0.1040 0.1230 0.1465 0.1442 0.1751 0.2060 0.1785 1.2503 

Total 0.0695 0.4664 0.6335 0.7919 0.5352 0.4668 0.5140 0.5624 0.6056 0.6343 0.5217 5.8013 
Note: Methodology for activity extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 

 

Table A‐6b. Treated Technetium‐99 Activity (Ci) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W14‐20 YE02 0.0406 0.2142 0.2860 0.4372 0.2224 0.1390 0.1857 0.2343 0.1912 0.1844 0.1813 2.3164 

299‐W14‐73 YE03 0.0015 0.0124 0.0182 0.0253 0.0176 0.0209 0.0410 0.0268 0.0230 0.0188 0.0157 0.2212 

299‐W11‐50 YE06 0.0200 0.2010 0.2777 0.2312 0.1710 0.1545 0.1244 0.1316 0.1894 0.2147 0.1300 1.8454 

299‐W11‐90 YE07 0.0065 0.0355 0.0452 0.0835 0.0989 0.1130 0.1400 0.1351 0.1630 0.2010 0.1700 1.1916 

Total 0.0686 0.4631 0.6271 0.7772 0.5098 0.4274 0.4911 0.5278 0.5666 0.6189 0.4971 5.5746 
Note: Methodology for activity treatment calculation summarized in the consolidated notes following these tables. 
ID = identification 
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Table A‐7. Extracted Volume (kgal) 200‐ZP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

299‐W15‐225 YE01 6,603 42,488 47,518 50,283 38,277 40,874 20,352 42,056 37,317 56,629 54,284 436,681 

299‐W14‐20 YE02 11,290 49,074 41,246 57,437 54,673 41,414 39,368 52,301 28,401 42,444 44,279 461,927 

299‐W14‐73 YE03 9,047 43,178 51,412 65,581 43,398 50,841 71,166 43,212 40,834 33,256 33,522 485,447 

299‐W14‐74 YE04 6,434 51,949 55,124 66,592 37,396 49,696 52,942 50,256 56,225 55,842 56,894 539,350 

299‐W12‐2 YE05 9,892 45,238 48,901 54,867 30,504 43,098 56,518 50,399 55,907 60,236 63,380 518,940 

299‐W11‐50 YE06 10,634 47,723 58,086 56,930 39,918 38,909 30,492 29,406 39,932 48,005 45,470 445,505 

299‐W11‐90 YE07 11,422 53,986 59,642 57,101 52,351 46,808 46,494 46,068 41,034 47,814 47,620 510,340 

299‐W11‐96 YE08 8,711 46,253 40,867 50,221 29,014 44,171 56,017 41,197 49,924 47,020 49,646 463,041 

299‐W17‐3 YE09 9,872 46,129 49,576 64,286 37,991 48,029 38,307 52,293 39,653 65,583 61,644 513,363 

299‐W17‐2 YE10 8,306 38,528 46,508 45,757 37,867 48,371 0 30,800 37,518 52,908 51,364 397,927 

299‐W19‐111 YE11 – – – 12 794 0 0 4,035 10,868 14,727 15,174 45,610 

299‐W11‐49 YE12 10,095 48,404 53,265 65,711 42,300 56,424 69,951 60,414 42,358 50,625 45,398 544,945 

299‐W11‐97 YE13 – – – 2,169 23,999 42,310 48,687 54,518 67,315 62,269 65,071 366,338 

299‐W6‐15 YE14 – – – 25,797 21,407 32,382 50,425 39,617 45,945 43,061 46,577 305,211 

299‐W14‐21 YE15 8,845 45,429 52,336 40,517 5,649 45,060 48,969 47,124 51,659 52,534 51,126 449,248 

299‐W11‐92 YE16 10,576 51,430 60,492 58,268 44,875 48,398 40,935 50,512 40,994 61,870 55,264 523,614 

299‐W5‐1 YE17 – – 4,386 34,735 24,410 33,164 40,911 45,462 52,113 47,942 50,570 333,693 

299‐W12‐3 YE18 10,071 50,581 45,472 34,802 25,943 43,551 51,575 47,412 57,069 54,720 55,144 476,340 

299‐W12‐4 YE19 10,910 51,274 60,753 61,746 30,121 50,984 67,954 63,999 66,844 63,785 64,707 593,077 

299‐W14‐22 YE20 – – 4,402 42,070 23,716 42,718 54,175 53,888 58,203 56,156 56,727 392,055 

699‐48‐70 YE33 – – – – – – – 3,231 39,726 38,346 37,089 118,392 

Total 142,708 711,664 779,986 934,882 644,603 847,202 885,238 908,200 959,839 1,055,772 1,050,950 8,921,044 
ID = identification 
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Table A‐8a. Extracted Carbon Tetrachloride Mass (kg) 200‐UP‐1 Extraction Wells 

Well Name 
System 

ID 

Calendar Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

WMA S‐SX Extraction System 

299‐W22‐90 YE21 0.52 3.05 3.12 3.35 2.66 3.68 4.85 3.41 4.30 3.64 3.13 35.72 

299‐W22‐91 YE22 1.07 4.98 5.33 4.55 4.17 3.79 4.08 3.21 3.03 2.22 2.11 38.54 

299‐W22‐92 YE23 0.78 3.85 4.44 4.46 4.47 3.58 3.90 3.47 3.45 2.83 2.48 37.70 

System Total 2.36 11.88 12.89 12.35 11.31 11.05 12.84 10.09 10.78 8.70 7.72 111.96 

U Plant Area Extraction System 

299‐W19‐125 YE24 – – – – – 5.07 15.04 10.59 10.67 8.01 6.47 55.86 

299‐W19‐113 YE25 – – – 1.89 10.63 8.83 8.42 6.96 5.85 3.14 1.73 47.46 

299‐W19‐114 YE26 – – – 3.43 13.55 10.34 6.97 7.48 6.57 3.08 2.82 54.24 

System Total – – – 5.32 24.18 24.24 30.43 25.04 23.09 14.23 11.03 157.56 
Note: Methodology for mass extraction calculation summarized in the consolidated notes following these tables. 
ID = identification 
WMA = waste management area 
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