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Executive Summary

The U.S. Department of Energy (DOE) conducts groundwater monitoring at

22 dangerous waste management units (DWMUSs) regulated under the Resource
Conservation and Recovery Act of 1976 (RCRA)? at the Hanford Site. RCRA regulates
the management of solid waste, hazardous waste, and certain underground storage tanks.
Groundwater monitoring is required at land disposal units (including surface
impoundments, landfills, or land treatment facilities) to determine impacts to
groundwater quality in the uppermost aquifer. Groundwater monitoring requirements for
Hanford Site RCRA DWMU s fall into one of two broad categories: final status or interim
status. Final status units are incorporated into the Hanford Facility Resource
Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the
Treatment, Storage, and Disposal of Dangerous Waste? (hereinafter referred to as the
Hanford RCRA Permit) and require groundwater monitoring under Washington State
dangerous waste regulations (WAC 173-303-6453). The units not currently incorporated
into the Hanford RCRA Permit require interim status groundwater monitoring under
WAC 173-303-400,4 and by reference 40 CFR 265, Subpart F.> Annual reporting is
required by March 1 of the following calendar year under interim status requirements
(40 CFR 265.94(a)(2)(ii) and (iii)).

During 2022, DOE monitored groundwater at 22 DWMUs. Two DWMUSs were
monitored under final status detection programs. Six DWMUs were monitored under
interim status indicator evaluation programs. Twelve DWMUs were monitored under

interim status groundwater quality assessment programs to evaluate the potential nature

1 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at:
https://www.govinfo.gov/content/pka/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf.

2 WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste
Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as amended, Washington State
Department of Ecology, Richland, Washington. Available at: https://fortress.wa.gov/ecy/nwp/permitting/hdwp/rev/8c/.

3 WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from Regulated Units,” Washington Administrative
Code, Olympia, Washington. Available at: http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-645.

4 WAC 173-303-400, “Dangerous Waste Regulations,” “Interim Status Facility Standards,” Washington Administrative
Code, Olympia, Washington. Available at: http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-400.

5 40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage,

and Disposal Facilities,” Subpart F, “Ground-Water Monitoring,” Code of Federal Regulations. Available at:
https://www.ecfr.gov/cqgi-bin/text-idx?SID=2cd7465519114fb3472b4864a0e3c42b&node=pt40.26.265&rgn=div5#sp40
.28.265.1.

6 40 CFR 265.94, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and

Disposal Facilities,” “Recordkeeping and Reporting,” Code of Federal Regulations. Available at:
http://www.gpo.gov/fdsys/pkg/CFR-2012-title40-vol27/pdf/CFR-2012-title40-vol27-sec265-94.pdf.
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and extent of contamination. Two DWMUSs continued to be monitored under final status

corrective action programs in 2022.
Highlights of 2022 include the following:

e Specific conductance and total organic carbon concentrations exceeded critical
mean values in two wells at Low-Level Burial Grounds (LLBG) Waste
Management Area (WMA) 2 in 2021, and an interim status groundwater quality
assessment plan was developed and implemented in 2022.

e Total organic carbon concentrations exceeded the critical mean value in one well
at LLBG WMA 4. An interim status groundwater quality assessment plan was

developed in 2022 and will be implemented in 2023.

e Specific conductance exceeded the critical mean value in one downgradient well
at the 216-S-10 Pond and Ditch. An interim status groundwater quality

assessment plan was developed that will be implemented in 2023.

e Groundwater quality assessment first determination reports were released for
the 216-A-37-1 Crib, LLBG WMA 2, and LLBG WMA 3 in 2022.
The 216-A-37-1 Crib has not impacted groundwater with dangerous waste
constituents and will revert to a detection program in 2023. LLBG WMA 2 and
LLBG WMA 3 have not impacted groundwater, but critical mean exceedances
will continue to occur. Therefore, alternate monitoring plans are being

implemented.

¢ A modification to the Hanford RCRA Permit for the Liquid Effluent Retention
Facility became effective on July 29, 2022, and was first implemented in the
October 2022 sampling event. The modification revised the groundwater

monitoring plan.

o In addition to the new or revised plans described above, monitoring plans for the

following RCRA units were updated:
— 216-A-29 Ditch (revision of detection plan)
— 216-A-36B Crib (revision of detection plan)

— Single-Shell Tank WMAs B-BX-BY, C, S-SX, T, and TX-TY (revision of

combined assessment plan)
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Water levels continued to decline in many wells on the Central Plateau.
One monitoring well at WMA TX-TY went dry in 2022 and three others at the

same WMA are nearly dry. Replacement wells are planned.

New monitoring wells were installed at the 216-A-29 Ditch (three wells),
216-A-36B Crib (one well), 216-A-37-1 Crib (three wells), LLBG WMA 3
(two wells), and LLBG WMA 4 (three wells).
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Terms
CCuU Cold Creek unit
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
of 1980
DOE U.S. Department of Energy
DWMU dangerous waste management unit
DWS drinking water standard
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
IDF Integrated Disposal Facility
LERF Liquid Effluent Retention Facility
LLBG low-level burial ground(s)
LOQ limit of quantitation
MTCA Model Toxics Control Act
NRDWL Nonradioactive Dangerous Waste Landfill
Oou operable unit
ouG operating unit group
P&T pump and treat
PCU post-closure unit
PQL practical quantitation limit
PUREX Plutonium-Uranium Extraction (Plant)
RCRA Resource Conservation and Recovery Act of 1976
REDOX Reduction-Oxidation (Plant)
Rwia Ringold Formation member of Wooded Island — unit A
Rwie Ringold Formation member of Wooded Island — unit E
SST single-shell tank
SVOA semivolatile organic analyte
TOC total organic carbon
TOX total organic halides
Tri-Parties U.S. Department of Energy, U.S. Environmental Protection Agency, and

Washington State Department of Ecology

Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order
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1 Introduction

The U.S. Department of Energy (DOE) conducts groundwater monitoring at 22 dangerous waste
management units (DWMUSs) at the Hanford Site (Figure 1-1). These units are regulated under
Washington State dangerous waste regulations with authorization from the Resource Conservation and
Recovery Act of 1976 (RCRA). RCRA regulates the management of solid waste, hazardous waste, and
certain underground storage tanks. Groundwater monitoring is required at land disposal units (including
surface impoundments, landfills, or land treatment facilities) to determine if these units are affecting
water quality in the uppermost aquifer.

Groundwater monitoring requirements for Hanford Site RCRA DWMUs fall into two broad categories:
final status or interim status. Final status units have been incorporated into WA7890008967,

Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion
for the Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as amended (hereinafter
referred to as the Hanford RCRA Permit). A permitted RCRA unit requires final status monitoring under
WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from Regulated Units.” The RCRA units
not currently incorporated into a permit require interim status monitoring under WAC 173-303-400,
“Interim Status Facility Standards”; as implemented by 40 CFR 265, Subpart F, “Interim Status
Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,”
“Ground-Water Monitoring.”

In 1989, DOE, the U.S. Environmental Protection Agency (EPA), and the Washington State Department
of Ecology (Ecology) (hereinafter referred to as the Tri-Parties) signed Ecology et al., 1989a, Hanford
Federal Facility Agreement and Consent Order (Tri-Party Agreement). The Tri-Party Agreement
implemented remediation of the Hanford Site under federal facility provisions of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), Section 120, “Federal
Facilities,” and brought the Hanford Site into compliance with environmental requirements under RCRA,
including groundwater monitoring. In the early 1990s, certain DWMUSs had ceased operations and

were scheduled for closure. These units included ponds, ditches, trenches, cribs, and retention basins.
Tri-Party Agreement milestones were agreed upon for the submission of closure plans, and individual
closure plans were submitted for regulatory approval and implementation. While awaiting approval and
implementation of these closure plans, DOE developed interim status groundwater monitoring plans to
monitor the effects of these units on groundwater until closures could be implemented. Until these
closures have been implemented or the units are included in the Hanford RCRA Permit, interim status
groundwater monitoring will continue.

Chapters 2 through 4 in this report include summaries of the 2022 monitoring results from RCRA
sampling campaigns. Only the well networks, constituents, and sampling events identified in the current
RCRA monitoring plans are used to (1) determine statistically significant changes for interim status units;
(2) assess unit impacts to groundwater, if any; and (3) conduct final status statistical evaluations.

For informational purposes, Appendix A of this report provides all 2022 data for the RCRA wells,
including data from other groundwater monitoring programs.

1-1
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Figure 1-1. Hanford Site RCRA Units

Some of the data summary tables in this report include water quality standards such as the federal primary
drinking water standards (DWSs), secondary DWSs, and Model Toxics Control Act (MTCA) cleanup
levels (WAC 173-340, “Model Toxics Control Act—Cleanup”), which are provided for information only.
These water quality standards are not used to determine RCRA or Washington Administrative Code
groundwater monitoring exceedances, nor to satisfy any RCRA or Washington Administrative Code
groundwater monitoring requirements at the 22 DWMUs at the Hanford Site.
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1.1 RCRA Groundwater Monitoring Programs
DOE conducts RCRA groundwater monitoring under four types of programs:

e Interim status indicator evaluation

o Interim status groundwater quality assessment
e Final status detection

e Final status corrective action

Table 1-1 lists the Hanford Site RCRA units and the types of monitoring plans that were in effect
during 2022. The table also provides information on planned changes to the monitoring networks or
monitoring plans in 2023.

Natural or anthropogenic changes in groundwater flow and water quality (e.g., those imposed by
CERCLA pump and treat [P&T] systems) may affect the adequacy of RCRA groundwater monitoring
networks. DOE is working with Ecology to review the monitoring networks and is evaluating the need for
additional wells. In anticipation of final status permitting, DOE prepared RCRA engineering evaluation
reports (Table 1-1) and related final status monitoring plans, which are expected to be added to the
Hanford RCRA Permit (WA7890008967). Many of the recommendations from the engineering
evaluation reports are being applied to revised interim status monitoring plans. Additional wells proposed
for installation at the Hanford Site are negotiated annually by the Tri-Parties under Tri-Party Agreement
Milestone M-24-00 (Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order
Action Plan). The well network tables presented in Chapters 2 through 4 list proposed wells specified in
the current monitoring plan.

Interim status indicator evaluation programs monitor specific conductance, pH, total organic carbon
(TOC), and total organic halides* (TOX) (collectively referred to as indicator parameters)

(40 CFR 265.92(b)(3), “Sampling and Analysis”) to determine if the RCRA unit has impacted
groundwater in the uppermost aquifer. A statistically significant change is determined by comparing
concentrations of the indicator parameters in downgradient wells to a statistical comparison value
(referred to as a critical mean at the Hanford Site) that is derived from background measurements (usually
from upgradient wells). If a downgradient well exceeds a critical mean value for any of the indicator
parameters, the well is resampled. If the results of the second sampling event confirm the exceedance,
the indicator evaluation program changes to a groundwater quality assessment program. The critical
mean values for the indicator parameters represent 99% prediction limits, calculated using groundwater
sample data from upgradient wells. The methodology used to calculate the critical mean value is the
Student’s t-test in accordance with 40 CFR 265.93(b), “Preparation, Evaluation, and Response.”

1 Total organic halides (TOX) are synonymous with total organic halogens, which is the term used in 40 CFR 265.92.
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Table 1-1. Hanford Site RCRA Monitoring for 2022

Type of Monitoring Program, Engineering
RCRA Unit Section Monitoring Plan(s) Active in 2022 Comments Evaluation®

183-H Solar 4.1 Final status corrective action during Four wells were sampled with bailers due to low water levels (little or no | Not applicable

Evaporation Basins CERCLA remedial action, Hanford RCRA | aquifer present). To improve sampling success in the future, sample
Permit. collection will be scheduled earlier in the season before the water table

has dropped to its seasonal low.
216-A-29 Ditch 2.1 Interim status indicator evaluation. Three new wells (299-E25-248, 299-E25-249, and 299-E25-250) were SGW-60592
uarters 1 throuah 3: installed in 2022; sampling will begin in 2023. One additional well (2019)
gCR A-CN-01 SOE/RL-2008-58 R1 (299-E25-125, shared with the 216-A-37-1 Crib) will be constructed in
- - 2023.
Quarter 4: DOE/RL-2008-58, Rev. 2.

216-A-36B Crib 2.2 Interim status indicator evaluation, Well 299-E17-19 was predicted to be sample dry in 2020° but was SGW-60595

DOE/RL-2010-93 (Rev. 3). sampled successfully in 2022. (2019)
Replacement well 299-E17-58 was completed in 2022 and sampling
began in July 2022.
216-A-37-1 Crib 3.1 Interim status assessment (first Three replacement wells (299-E25-243, 299-E25-244, and 299-E25-245) | SGW-60593
determination), DOE/RL-2021-32. were installed in 2022 and sampling will begin in 2023. Three more (2019)
wells (299-E25-125, 299-E25-246, 299-E25-247) are planned for
installation in 2023.
An assessment first determination report (DOE/RL-2022-34) was
released in 2022 and the site will revert to detection monitoring in 2023.

216-B-3 Main Pond 3.2 Interim status assessment (first Wells 699-43-44B, 699-43-44C, and 699-44-42B (installed in 2021) SGW-60591
determination). continued to exhibit elevated, but decreasing, pH. (2019)
Quarters 1 and 2: DOE/RL-2021-24,

Rev. 0.
Quarters 3 and 4: DOE/RL-2021-24,
Rev. 1.

216-B-63 Trench 2.3 Interim status indicator evaluation. SGW-60594
DOE/RL-2008-60, as modified by (2019)
RCRA-CN-02_DOE/RL-2008-60_R1.

216-S-10 Pond 24 Interim status indicator evaluation. Specific conductance exceeded the critical mean value in one SGW-60585

and Ditch DOE/RL-2008-61, Rev. 2, as modified by downgradient well and an interim status groundwater quality assessment | (2018)

RCRA-CN-01_DOE-RL-2008-61_R2.

plan (DOE/RL-2022-26) was developed, to be implemented in 2023.
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Table 1-1. Hanford Site RCRA Monitoring for 2022

Type of Monitoring Program, Engineering
RCRA Unit Section Monitoring Plan(s) Active in 2022 Comments Evaluation®

300 Area Process 4.2 Final status corrective action during Monitoring for TCE ended in 2022 because concentrations were less Not applicable

Trenches CERCLA remedial action, Hanford RCRA | than the concentration limit (4 ug/L) for 3 consecutive years at the end
Permit. of the compliance period. Monitoring for cis-1,2-DCE will continue as

required in the Hanford RCRA Permit.

Integrated Disposal 25 Completed collecting baseline dataset for Permit modification process underway. SGW-62007

Facility final status detection program (facility is not (2019)
in use), Hanford RCRA Permit.

Additional sampling was performed under

DOE/RL-2019-29 in 2022.
Liquid Effluent 2.6 Final status detection, Hanford RCRA Well 299-E26-10 has <0.9 m (3 ft) of water but was sampled SGW-41072
Retention Facility Permit. Permit modification issued in successfully in 2022. A replacement well (299-E26-16) is planned for (2021)

July 2022. installation in 2023.

LLBG WMA-1 2.7 Interim status indicator evaluation. SGW-60590
DOE/RL-2009-75, Rev. 2, as modified by (‘23(;;;” Islands)
RCRA-CN-01_DOE/RL-2009-75_R2. (2018)

LLBG WMA-2 2.8 Quarter 1: interim status indicator An assessment first determination report released (DOE/RL-2022-35). May be
evaluation. DOE/RL-2009-76, Rev. 1. Alternate monitoring plan will be developed in 2023. developed
Quarters 2 through 4: Interim status (Trench 94)
assessment (first determination).

DOE/RL-2022-13.

LLBG WMA-3 3.3 Quarters 1 through 3: interim status An assessment first determination report released (DOE/RL-2022-15). SGW-59564
assessment (first determination). New wells 299-W10-204 and 299-W10-205 were installed in 2022, and | (Trenches 31 and
DOE/RL-2019-32, Rev. 1) sampling will begin in 2023. Wells planned to be installed in 2023 34) (2018) and
Quarter 4: Alternate monitoring. include 299-W7-15, 299-W10-201, 299-W10-202, and 299-W10-203, | SCGW-60583
DOE/RL-2022-16. (Green Islands)

(2018)

LLBG WMA-4 2.9 Interim status indicator evaluation, TOC exceeded critical mean value and an assessment plan SGW-60584

DOE/RL-2009-69, Rev. 3. (DOE/RL-2022-36) was prepared for implementation in 2023. (2018)

New wells 299-W18-45, 299-W18-46, and 299-W18-47 were installed
in 2022, and sampling will begin in 2023.
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Table 1-1. Hanford Site RCRA Monitoring for 2022

Type of Monitoring Program, Engineering
RCRA Unit Section Monitoring Plan(s) Active in 2022 Comments Evaluation®
Nonradioactive 34 Interim status assessment (first SGW-60589
Dangerous Waste determination), DOE/RL-2020-57. (2019)
Landfill
Single-Shell Tank 35 Interim status assessment (first Well 299-E25-41 predicted sample dry by 2027. SGW-60586
WMA A-AX determination), DOE/RL-2020-63. (2019)
Single-Shell Tank 3.6 Interim status assessment for cyanide. The network was revised in 2022 to adjust to changes in local SGW-60587
WMA B-BX-BY Quarters 1 through 3: groundwater flow due to CERCLA remedial activities. The revised (2019)
RCRA-CN-01 DOE}RL-2019-74 RO assessment plan added existing well 299-E33-343 to the network and
- - removed wells 299-E33-31, 299-E33-42, 299-E33-48, 299-E33-49,
Quarter 4: DOE/RL-2019-74, Rev. 1. 299-E33-335, and 299-E33-337.

Single-Shell Tank 3.7 Interim status assessment for cyanide. SGW-60588
WMAC Same monitoring plan as WMA B-BX-BY. (2019)
Single-Shell Tank 3.8 Interim status assessment for chromium. SGW-60577
WMA 5-5X Same monitoring plan as WMA B-BX-BY. (2018)
Single-Shell Tank 3.9 Interim status assessment for chromium. The revised assessment plan added existing wells 299-W11-46 and SGW-60575
WMAT Same monitoring plan as WMA B-BX-BY. 299-W11-47 to the network and removed well 299-W10-24. (2018)

Wells 299-W11-39, 299-W11-40, 299-W11-41, and 299-W11-42 were

predicted to be sample dry in 2022 to 2025P but were sampled

successfully in 2022.
Single-Shell Tank 3.10 Interim status assessment for chromium and | Well 299-W14-14 went dry in 2022. Wells 299-W10-26, 299-W10-27, SGW-60576
WMA TX-TY cyanide. 299-W14-15, 299-W14-18, and 299-W14-19 are predicted to be sample (2018)

Same monitoring plan as WMA B-BX-BY.

dry by 2023 but were sampled successfully in 2022 (three wells
sampled with bailers). The revised assessment plan removed a dry well
and added existing well 299-W14-11 as a replacement. Two new wells
(299-W10-200 and 299-W15-23) are planned for installation in 2023.
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Table 1-1. Hanford Site RCRA Monitoring for 2022

Type of Monitoring Program, Engineering
RCRA Unit Section Monitoring Plan(s) Active in 2022 Comments Evaluation®
Single-Shell Tank 3.11 Interim status assessment for chromium. SGW-60578
WMA U (2018)

Same monitoring plan as WMA B-BX-BY.

Note: Complete reference citations are provided in Chapter 5.

a. Engineering evaluations are used to determine the need for new or replacement monitoring wells for these units in anticipation of final status permitting.

b. Sample dry indicates <0.9 m (3 ft) of water remaining. Dry well predictions are from SGW-63743, Predicted Impact of Future Water-Level Declines on Groundwater Well Longevity
Within the Central Plateau, Hanford Site.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
LLBG = low-level burial grounds

RCRA = Resource Conservation and Recovery Act of 1976

TCE = trichloroethene

WMA = waste management area
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Critical mean values are recalculated annually or whenever the number of analyses changes (e.g., due

to adding or removing wells). ECF-HANFORD-22-0013, Calculation of Critical Means for Calendar
Year 2022 RCRA Groundwater Monitoring, describes the critical mean calculations for 2022.
Applicable tables presented in Chapters 2 and 3 of this report provide the 2022 critical mean values and
the results of statistical comparisons. Annual recalculation accounts for additional monitoring data and
changing hydrologic conditions due to natural or manmade causes (e.g., P&T systems). If changes occur
in a monitoring well network, critical mean values are recalculated for subsequent sampling events using
the new well network. When a critical mean for TOC or TOX could not be calculated using a parametric
statistical test because >50% of the data from the upgradient well(s) were below detection limits, the limit
of quantitation (LOQ) was used as the upper reporting limit. Similarly, when the calculated critical mean
is below the LOQ, the LOQ is also used as a comparison value for detecting downgradient exceedances.
In 2022, the LOQs were the laboratory’s required detection limits (1,000 pg/L for TOC and 10 pg/L

for TOX).

If an exceeded critical mean is verified in a downgradient well, an interim status groundwater quality
assessment plan is implemented (40 CFR 265.93(d)). The objective of the assessment program is to
determine the rate and extent of migration, as well as the groundwater concentration of the dangerous
waste from the unit (if any).

Interim status groundwater quality assessments may also consider and test for alternative explanations

for critical mean exceedances. For example, specific conductance exceedances may be caused by
nondangerous waste constituents such as sulfate. Because of changes in the direction of groundwater flow
and the presence of multiple past-practice CERCLA release sites, some assessments require determining
if the cause of an indicator parameter exceedance originated from other sources. These assessments can
take time to evaluate before a first determination is made. If the assessment determines that the DWMU
has not impacted groundwater with dangerous waste, the DWMU can be returned to indicator evaluation
monitoring in accordance with 40 CFR 265.93(d)(6)).

For final status detection monitoring (WAC 173-303-645(9)), appropriate indicator parameters, waste
constituents, or reaction products are specified in the Hanford RCRA Permit (WA7890008967) for
groundwater monitoring. If statistically significant evidence of contamination is determined at the point of
compliance, DOE must notify Ecology and resample the well(s). The results of these analyses form the
basis for a final status compliance monitoring program, which is established through a

permit modification.

For final status compliance monitoring (WAC 173-303-645(10)), if contaminant concentrations in
groundwater have exceeded a permit concentration limit, a corrective action program must be established.
Corrective action groundwater monitoring under WAC 173-303-645(11) would then be initiated to
determine if the corrective action is effective. Currently, none of the units at the Hanford Site are
monitored under final status compliance monitoring programs.
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1.2 Interim Status Reporting Requirements

40 CFR 265.94, “Recordkeeping and Reporting,” includes reporting requirements for interim status
groundwater monitoring programs. For indicator evaluation programs, the owner/operator must report the
following information no later than March 1 each year (40 CFR 265.94(a)(2)(ii) and (iii)):

e Concentrations of the contamination indicator parameters for each groundwater monitoring well,
along with the required evaluations for these parameters (i.e., comparison to critical mean values)

e Any significant differences from initial background found in the upgradient wells

o Results of evaluations of groundwater surface elevations and a description of the response to that
evaluation, where applicable (e.g., proposed changes to the monitoring network)

For groundwater quality assessments, the owner/operator must submit an annual report with the results
of the groundwater quality assessment program no later than March 1 of the following year

(40 CFR 265.94(b)(2)). The report must include the calculated (or measured) rate of migration of
dangerous waste constituents in groundwater during the reporting period.

Chapter 2 of this report describes the results for sites monitored under interim status indicator evaluation
for 2022, and Chapter 3 provides the interim status assessment results.

1.3  Final Status Reporting Requirements

Under the final status requirements of WAC 173-303-645(8)(j), reporting requirements are specified in
the Hanford RCRA Permit (WA7890008967). The following requirements apply to the final status units
on the Hanford Site:

e The Liquid Effluent Retention Facility (LERF) is monitored under a final status detection program,
with data reported annually. Section 2.6 summarizes the monitoring results for 2022.

e For the Integrated Disposal Facility (IDF), the Hanford RCRA Permit (WA7890008967, Part I11,
Operating Unit Group 11 [OUG-11], Section 5.5.4.3.3, “Reporting”) requires the following:
“The results of the statistical evaluation and associated information will be submitted to Ecology
quarterly in Hanford Site groundwater monitoring reports.” Because the IDF is not in use, this
statistical evaluation has not been prepared to date. Additional sampling continued under a new
monitoring plan (not yet in the Hanford RCRA Permit) in 2022, and the results are reported in this
document for completeness. Section 2.5 summarizes the monitoring results for 2022.

e The 183-H Solar Evaporation Basins and 300 Area Process Trenches are monitored under corrective
action, which is reported in semiannual and annual reports. Sections 4.1 and 4.2 summarize the
monitoring results for 2022.

1.4 Water Table

Water table contours illustrated in figures for this report are based on measurements made during the first
quarter of 2022 (ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area - Quarter 1
Calendar Year 2022; ECF-200E-23-0002, Groundwater Elevation Mapping for 200 East Area —

Quarter 1 Calendar Year 2022; ECF-HANFORD-23-0009, Preparation of the March 2022 Hanford Site
Water Table Map). Figures 1-2 and 1-3 illustrate the 200 East and 200 West Area portions of the sitewide
water table map. Groundwater flow directions are generally perpendicular to the water table

elevation contours. The water table maps are used to estimate hydraulic gradients and average linear
velocity of groundwater beneath the RCRA units.
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Well network tables presented in Chapters 2 through 4 list the water-level elevation in each well, typically
from the third or fourth quarter of 2022. Those measurements are used to calculate the remaining water
column in each well and were not used to construct the first quarter water table maps. The elevations of
the bottoms of screened intervals were taken from ECF-HANFORD-20-0070, Open Interval Elevations
for Central Plateau Groundwater Monitoring Wells.

1.41 Hydraulic Gradients and Average Linear Velocity

The hydraulic gradient beneath each RCRA unit was calculated and used to determine the groundwater
average linear velocity (Table 1-2). Mobile contaminants such as cyanide and dissolved chromium can be
assumed to migrate at the same rate as groundwater.

A representative hydraulic gradient could not be determined for the 183-H Solar Evaporation Basins in
2022 because of impacts from extraction and injection wells.

For the 300 Area Process Trenches, the magnitude and direction of the hydraulic gradient were estimated
by trend-surface analysis calculations, using data from wells within the RCRA monitoring network
(Table 1-2). A first-order linear trend surface (i.e., a plane) was fitted to the measured water-level
elevation data using least squares regression. The slope of the fitted surface represents the hydraulic
gradient magnitude, and the dip direction represents the hydraulic gradient direction. The gradient and
hydraulic parameters were then used to calculate average linear velocity using Darcy’s law.

Table 1-2. Average Hydraulic Gradient and Average Linear Velocity for 2022

Average
Average Velocity, m/d Average
RCRA Unit Gradient (ft/d) Direction Comments

183-H Solar Evaporation Undetermined Undetermined Variable Gradients vary due to the

Basins influence of upgradient and
downgradient extraction and
injection wells and river stage.

216-A-29 Ditch 4.3-05 1.8(5.9) Southeast Flow is primarily to southeast.
Flow at north end is southwest,
turning southeast.

216-A-36B Crib 1.3E-05 1.0 (3.3) East-southeast

216-A-37-1 Crib 1.4E-05 0.43(1.4) Southeast

216-B-3 Main Pond 1.7E-03 0.07 (0.23) West-southwest

216-B-63 Trench 4.9E-06 0.30 (1.0) East-southeast Flow under west part of trend is
influenced by extraction well.

216-S-10 Pond and Ditch 3.2E-03 0.56 (1.9) East

300 Area Process Trenches 3.8E-04 20 (66) South-southeast Velocity calculated using
K =9,000 m/d; n=0.1.

Integrated Disposal Facility 7.5E-06 0.53(1.8) Northeast, turning

east

Liquid Effluent Retention 2.5E-04 0.05 (0.15) South

Facility

LLBG WMA-1 2.1E-05 1.2 (4.0) Southeast
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Table 1-2. Average Hydraulic Gradient and Average Linear Velocity for 2022

Average
Average Velocity, m/d Average
RCRA Unit Gradient (ft/d) Direction Comments
LLBG WMA-2 and Undetermined Undetermined South A meaningful gradient cannot be
Trench 94 estimated because the
unconfined aquifer is absent
beneath much of the WMA.
LLBG WMA-3 3.8E-03 0.30 (1.0) East of injection Influenced by injection wells
wells: east; west within LLBG WMA-3 and
of injection downgradient extraction wells.
wells: variable
LLBG Trenches 31 and 34 2.2E-03 0.17 (0.55) Trench 31: south, | Flow beneath Trench 31 is
turning east; influenced by adjacent
Trench 34: east injection well.
LLBG WMA-4 9.5E-03 0.64 (2.1) East Influenced by upgradient
injection wells.
Nonradioactive Dangerous 1.6E-05 0.59 (1.9) East
Waste Landfill
WMA A-AX 6.6E-06 0.32 (1.1) East-southeast
WMA B-BX-BY Variable Variable Variable Influenced by adjacent
extraction wells. See
Section 3.7.
WMA C 4.9E-06 0.28 (0.90) East-southeast
WMA S-SX 5.0E-03 0.35(1.1) East Influenced by downgradient
extraction wells.
WMAT 9.6E-03 0.70 (2.3) East Influenced by downgradient
extraction well.
WMA TX-TY 9.5E-03 0.74 (2.4) East Influenced by extraction wells.
WMA U 7.0E-03 0.22 (0.73) East Northern portion is influenced
by extraction well.

Reference: ECF-300FF5-11-0151, Groundwater Flow and Uranium Transport Modeling in Support of the 300 Area FF-5 RI/FS.

Note: Gradient and velocity for all units (except 183-H Solar Evaporation Basins and 300 Area Process Trenches) were calculated
from particle tracking as documented in ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity
Calculation - Quarter 1 Calendar Year 2022.

K = hydraulic conductivity RCRA = Resource Conservation and Recovery Act of 1976
LLBG = low-level burial grounds WMA = waste management area
n = effective porosity

The hydraulic gradient and average linear velocity calculations for the 200 Areas relied on water table
maps. For RCRA units in the 200 East Area, depth-to-water measurements were obtained from the wells
of the low-gradient network, supplemented with data from other wells when necessary. The low-gradient
network includes wells in which gyroscope surveys were performed to correct for borehole deviation
from vertical. This is done to reduce the borehole deviation (i.e., nonverticality) that was identified as the
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most critical source of error in the 200 East Area water-level measurements. Preparation of the 200 East
Area map is documented in ECF-HANFORD-23-0002.

For the 200 West Area, the water levels were obtained from wells in the water-level and groundwater
sampling networks. In some cases, monthly averages from the automated water-level network were used
if representative manual measurements were not available. The 200 West Area map used for velocity
estimates is documented in ECF-200W-22-0124.

To calculate average linear velocity, the 200 West and 200 East Area water table maps were used as

the basis for particle tracking within a local region of each RCRA unit using a groundwater flow

model (ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity
Calculation - Quarter 1 Calendar Year 2022). Particle release locations were placed upgradient of each
RCRA unit and tracked considering only advective transport. The resulting particle path lines allow for
visualizing the general groundwater flow directions and calculating gradients and average linear velocities
based on those flow directions.

1.4.2 Water Table Decline

The water table beneath the Central Plateau continued to decline in 2022. Water levels declined in most
200 West Area wells between 2021 and 2022; the average decline was 14 cm (5.5 in.). Water levels also
declined in most wells in the 200 East Area low-gradient network, where the average decline was 2 cm
(0.9 in.). The impact of water-level declines on groundwater monitoring wells was predicted for 2020
through 2030 in SGW-63743, Predicted Impact of Future Water-Level Declines on Groundwater Well
Longevity Within the Central Plateau, Hanford Site. Table 1-1 lists the RCRA wells that are predicted to
be “sample dry” (i.e., have <0.9 m [3 ft] of water) by 2030. Some wells that meet this definition of
“sample dry” can be sampled with a reduced pumping rate or using a bailer. These methods are attempted
until replacement wells can be installed. Chapters 2 and 3 contain details on water columns in monitoring
wells, dry well predictions, and planned replacements, where applicable.

1.5 Well Corrosion Evaluation

Where concentrations of certain metals in unfiltered samples are higher than in filtered samples, this may
indicate stainless-steel well corrosion. Requirements for reviewing groundwater data for evidence of
monitoring well corrosion are contained in the Hanford RCRA Permit (WA7890008967), Attachment 8,
“Inspection and Training Plan for Groundwater Monitoring Wells.” Evaluation of potential corrosion
products involves calculating ratios of chromium, manganese, nickel, and molybdenum to iron in
unfiltered groundwater samples. The ratios are then compared to representative ratios in stainless steel.
An increase in the trend of these metals could indicate well corrosion. Although these requirements are
currently applicable only to units monitored under final status, many of the interim status groundwater
monitoring plans have been revised to include analysis for corrosion indicator metals. Table 1-3 lists the
reference ratios for various stainless-steel alloys.

Table 1-3. Reference Ratios for Stainless-Steel Components

Chromium: Molybdenum: Manganese:
Alloy Iron: Iron Iron Nickel: Iron Iron Iron
304 1 0.28 0.13 — 0.03
304L 1 0.28 0.15 — 0.03
316 1 0.26 0.18 0.04 0.03
316L 1 0.26 0.18 0.04 0.03
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Unfiltered metals were elevated in some wells in 2022, but based on stainless-steel constituent ratios,
filtered versus unfiltered concentrations, and trending over time, the degree of corrosion does not
currently warrant a maintenance activity (camera surveys or cleaning). Chapters 2 and 3 provide more

information.

1.6  Other Hanford Site Groundwater Reports

DOE has reported annually on RCRA groundwater monitoring since 1988. Table 1-4 lists the
various forms and schedules that the reports have taken over the years. DOE combined the

RCRA annual report with the annual Hanford Sitewide groundwater reports from 1996 through 2014.
Since calendar year 2015, DOE has provided separate reports for the RCRA units by March 1, as
specified in 40 CFR 265.94. Hanford Site annual reports, including online, interactive versions of

the comprehensive groundwater annual report, are available at
https://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports.

Table 1-4. Hanford Site RCRA Monitoring Reports

Publication Reporting
Years Date Year Explanation
1988 to 1995 March 1 Fiscal year (October 1 | Standalone RCRA reports. Hanford Sitewide groundwater reports
to September 30) published separately.
1996 to 2008 March 1 Fiscal year (October 1 | Comprehensive report (RCRA, Hanford Sitewide,
to September 30) and CERCLA¥*).
2009 to 2014 July or Calendar year Comprehensive report (RCRA, Hanford Sitewide, CERCLA*, and
August AEA). DOE and Ecology agreed on alternative schedules to allow
the change to calendar year and extend time for reviewing the
draft report.
2015 to 2022 March 1 Calendar year Standalone RCRA report.
August or Calendar year Comprehensive report (RCRA, Hanford Sitewide, CERCLA*, and
September AEA). Included revisions to RCRA sections based on Ecology

comments on RCRA report.

*The comprehensive groundwater annual reports include the results of CERCLA monitoring. Additional details are provided in
separate annual reports for operable units with active remedial actions.

Atomic Energy Act of 1954

Comprehensive Environmental Response,
Compensation, and Liability Act of 1980

U.S. Department of Energy

AEA =
CERCLA

DOE =

Ecology =
RCRA

Washington State Department of Ecology
Resource Conservation and Recovery Act of 1976
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2 Indicator Evaluation and Detection Monitoring

This chapter discusses the monitoring results for two DWMUs monitored under final status detection
programs and six DWMUs monitored under interim status indicator evaluation programs.

21  216-A-29 Ditch

The 216-A-29 Ditch is located just east of the 200 East Area fence line (Figures 1-1 and 2-1). The site is
designated as a surface impoundment in accordance with WAC 173-303-040, “Definitions.”

The 216-A-29 Ditch was placed into service in November 1955. It received continuous discharge of
corrosive waste and potentially hazardous spilled chemical materials from the Plutonium-Uranium
Extraction (PUREX) Plant. Discharges included acidic and caustic effluents from backwashing during
demineralizer column regeneration. Treatment of this waste involved the successive addition of acidic and
caustic solution, which neutralized waste prior to release to the ditch. The ditch also received spills from
the PUREX Plant chemical sewer (low level contamination). Flow from the chemical sewer was
continuous, with an average volume of 3,700 L/min (970 gal/min). After 1986, dangerous waste was no
longer discharged to the chemical sewer. An estimated inventory of materials discharged to the

216-A-29 Ditch is provided in Appendix A of WHC-SD-EN-AP-045, Ground Water Monitoring Plan for
the 216-A-29 Ditch.

The 216-A-29 Ditch was removed from service in 1991, partly backfilled with material from the ditch
sides, and the portion of the ditch inside the 200 East Area security fence was brought to grade with clean
fill material. The ditch outside of the 200 East Area security fence was topped with clean fill material in
a series of 11 terraces progressing down the length of the ditch. Both areas were revegetated and posted
as underground radioactive material areas.

The uppermost aquifer is unconfined beneath the 216-A-29 Ditch and consists of the Cold Creek unit
(CCU), Hanford formation, and Ringold Formation member of Wooded Island — unit A (Rwia).

The unconfined aquifer extends to the top of the Columbia River Basalt Group and ranges in thickness
from 27 m (89 ft) thick at the southwest end of the ditch to 10 m (33 ft) thick at the northeast end of the
ditch. The wells in the 216-A-29 monitoring network are screened across the uppermost portion of the
unconfined aquifer (SGW-60592, Engineering Evaluation Report for the 216-A-29 Ditch Groundwater
Monitoring).

Groundwater converges on the 216-A-29 Ditch from the northeast and northwest, then flows primarily
toward the southeast. In 2022 the gradient had an average magnitude of 4.3x10° m/m, and the average
linear velocity was 1.8 m/d (5.9 ft/d) (Table 1-2).

During 2022, the 216-A-29 Ditch was monitored in accordance with 40 CFR 265.92 under an indicator
evaluation program (DOE/RL-2008-58, Rev. 1, as modified by RCRA-CN-01_DOE/RL-2008-58_R1,
Interim Status Change Number 1: Interim Status Groundwater Monitoring Plan for the 216-A-29 Ditch).
The plan was revised in May 2022 to reflect recent understanding of groundwater flow at the northern end
of the 216-A-29 Ditch. DOE/RL-2008-58, Rev. 2, Interim Status Groundwater Monitoring Plan for the
216-A-29 Ditch, was the controlling sampling instruction for the October 2022 sampling event.

Table 2-1 lists the 216-A-29 monitoring network, as well as screened intervals and water levels. All the
wells are expected to have sufficient water for continued sampling through at least 2030 (SGW-63743).
SGW-60592 recommended a modified network for final status monitoring, which included several
proposed new wells. Six of those wells were installed in 2021 and 2022, and one additional well is
planned (Table 2-1 and Figure 2-1).
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Existing wells in the 216-A-29 Ditch monitoring network were sampled twice in 2022 for the

40 CFR 265.92(b)(3) RCRA indicator parameters (pH, specific conductance, TOC, and TOX; Table 2-2).
Wells installed in 2021 (299-E25-241, 299-E25-242, and 299-E26-82) were sampled three times for these
parameters. Wells installed in 2022 will begin sampling in 2023.

There were no exceedances of the 2022 calculated critical means for the indicator parameters, and
therefore the 216-A-29 Ditch remains under the indicator parameter monitoring program. Some of the
TOX replicates for wells 299-E25-43 and 299-E25-241 were affected by known contamination in the
laboratory analysis and were rejected.

Groundwater quality parameters monitored for the site include chloride, iron, manganese, phenols,
sodium, and sulfate. Samples for analyses of alkalinity, anions (chloride, nitrate, and sulfate), calcium,
magnesium, potassium, and sodium are collected to support cation-anion balance calculations. Samples
for iron, manganese, chromium, molybdenum, and nickel are collected to assess the potential for

well corrosion (Section 1.5). Table 2-3 summarizes the 2022 results for groundwater quality parameters
(40 CFR 265.92(b)(2)) and additional constituents required by the monitoring plan (Table 2-1 in
DOE/RL-2008-58, Rev. 2).

Nitrate concentrations were above the 45 mg/L DWS in well 299-E25-47 in 2022, the same as in 2021.
Nitrate values have been increasing at the 216-A-29 Ditch as the regional nitrate plume from the
200-BP-5 Operable Unit (OU) migrates from the northwest (Section 4.4 in SGW-60592).

Nickel and chromium were detected above practical quantitation limits (PQLS) in a number of monitoring
wells in 2022. Section 3.1 of DOE/RL-2019-27, Groundwater Assessment First Determination Report for
the 216-A-29 Ditch, documented nickel and chromium above Hanford Site background levels
(DOE/RL-96-61, Hanford Site Background: Part 3, Groundwater Background) in both upgradient and
downgradient wells. Detections of these metals in unfiltered samples may be associated with
stainless-steel alloys typically found in Hanford Site well components (e.g., casings, screens, and pumps).
However, based on stainless-steel constituent ratios, filtered versus unfiltered concentrations, and trending
over time, the degree of corrosion in 216-A-29 wells did not warrant a maintenance activity (camera
surveys or cleaning) in 2022.

Wells 299-E25-241, 299-E25-242, and 299-E26-82, which were installed in 2021, are monitored for the
constituents listed in Appendix 5 of Ecology Publication No. 97-407, Chemical Test Methods For
Designating Dangerous Waste, WAC 173-303-090 & -100, or the first year of monitoring. Detected
Appendix 5 constituents at the 216-A-29 Ditch in 2022 are tabulated in Table 2-4.
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e RCRA Monitoring Well

®  New RCRA Monitoring Well

®  Proposed Monitoring Well
Well prefix '299-" omitted.

Water Table Elevation
March 2022 (NAVD88)

——— Contour 0.005 meter Interval

Groundwater Pathlines

Monitored Facility

Waste Sites

| Facilities

'__] Former Operational Boundary
Roads

0 50 100 150m

0 100 200 300 400 500 ft
RA22 A29-2/8/2023

7z
216-A-29 Ditch ‘,/////

E25-125 "
E25-248
L ]

References: ECF-200E-23-0002, Groundwater Elevation Mapping for 200 East Area — Quarter 1 Calendar Year 2022,
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation — Quarter 1
Calendar Year 2022.

Figure 2-1. 216-A-29 Ditch
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Table 2-1. 216-A-29 Ditch Groundwater Monitoring Network

v-¢

Hydraulic Elevation Screen | Elevation Screen Water
Well Year Head Head Top Bottom Column Srdle
Name Location | Installed Date m ft m ft m ft m ft Frequency Comments
299-E25-238 DG 2017 7/18/2022 | 121.45 | 398.47 | 122.3 | 401.3 113.2 3713 | 83 | 272 S
299-E25-239 DG 2017 7/18/2022 | 121.43 | 398.40 | 122.8 | 402.7 113.6 3727 | 78 | 257 S
299-E25-241 DG 2021 7/19/2022 | 121.48 | 39854 | 123.0 | 403.6 115.4 3785 | 6.1 | 20.0 Q/s
299-E25-242 DG 2021 7/19/2022 | 121.48 | 39855 | 123.0 | 403.6 1154 3785 | 6.1 | 20.0 Q/s
299-E25-342 UG 1988 7/18/2022 | 121.48 | 39855 | 1258 | 4126 119.7 3926 | 1.8 6.0 S
299-E25-352 DG 1988 7/18/2022 | 121.45 | 398.46 | 126.2 | 414.0 119.9 3935 | 15 4.9 S
299-E25-43 UG 1991 7/18/2022 | 121.46 | 398.48 | 1255 | 4116 119.1 3909 | 23 7.6 S
299-E25-47 UG 1992 7/18/2022 | 121.46 | 398.49 | 125.2 | 410.8 119.1 3908 | 23 7.7 S
299-E26-132 UG 1991 7/18/2022 | 121.49 | 398.60 | 126.0 | 413.2 119.7 3926 | 1.8 6.0 S
299-E26-80 DG 2017 7/18/2022 | 121.47 | 398.52 | 1225 | 402.0 1134 3720 | 81 | 265 S
299-E26-82?2 DG 2021 7/19/2022 | 12154 | 398.74 | 123.1 | 403.9 1155 3789 | 6.1 | 199 QIS
299-E25-248° DG 2022 2022 121.06 | 397.18 | 122.6 | 402.2 115.0 3772 | 6.1 | 20.0 QIS Approximate
1 C
299-E25-249° DG 2022 2022 12127 | 397.88 | 1229 | 4033 | 1153 | 3783 | 6.0 | 19.6 Qs elevations
299-E25-250° DG 2022 2022 120.96 | 396.86 | 122.5 | 402.0 114.9 3770 | 6.1 | 199 QIS
299-E25-125 DG Proposed — — — — — — — — — QIS

Note: Requirements are from Table 2-1 in DOE/RL-2008-58, Rev. 2, Interim Status Groundwater Monitoring Plan for the 216-A-29 Ditch.

a. Hydraulic head data for these wells were corrected for borehole deviation from vertical. Corrections are not available for other wells in this network, which may cause reported head
to be less than actual head.

b. New well; not yet surveyed; no water-level data.

c. Construction and water table information taken from well design, pending final documentation.

DG = downgradient S = semiannual
Q/S = quarterly for first year; semiannual thereafter UG upgradient
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Table 2-2. 216-A-29 Ditch Sampling Summary for Contamination Indicator Parameters for 2022

Total Organic

Specific Conductance | Total Organic Carbon Halides
Indicator Parameter pH (nS/cm) (ng/L) (ng/L)
Critical Mean? 7.78 8.62 995 1,533 10>
Sample
Well Date Average SD Average SD Average SD Average SD Comments
299-E25-238 1/17/2022 8.27 0.01 424.3 0.43 371.0B 34.2 333U 0.00
7/18/2022 8.14 0.01 460.8 0.43 413.0B 20.2 461B 2.22
299-E25-239 1/13/2022 8.03 0.00 3785 112 330.5B 0.9 3.38B 0.08
7/18/2022 8.05 0.00 383.8 1.64 507.0B 151.8 3.39B 0.11
299-E25-241 4/18/2022 8.17 0.00 720.3 0.43 660.0 B 41.5 3.67B 0.52
7/20/2022 8.11 0.04 656.0 1.22 503.0B 17.3 417B 0.84 TOX average excludes
2 rejected data points
10/12/2022 8.01 0.01 638.8 1.48 540.5B 10.5 8.79 4.38
299-E25-242 4/18/2022 8.05 0.03 5745 1.66 523.8B 25.5 3.33U 0.00
7/20/2022 8.14 0.01 581.3 1.30 429.5B 12.1 575B 2.09
10/12/2022 7.97 0.01 582.3 0.43 4845B 113 3.89B 0.97
299-E25-34 1/17/2022 8.36 0.00 225.8 0.43 330.0U 0.0 3.33U 0.00
7/18/2022 8.27 0.00 246.0 0.00 330.0U 0.0 333U 0.00
299-E25-35 1/13/2022 8.10 0.00 520.5 2.06 330.0U 0.0 3.33U 0.00
7/18/2022 8.11 0.00 536.0 3.08 340.3B 17.8 333U 0.00
299-E25-43 1/17/2022 8.21 0.02 627.0 3.67 500.3 B 31 3.33U 0.00 TOX average excludes
1 rejected data point
7/18/2022 8.08 0.00 644.0 5.79 436.8 B 17.9 6.02B 2.54 TOX average excludes
2 rejected data points
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Table 2-2. 216-A-29 Ditch Sampling Summary for Contamination Indicator Parameters for 2022

9-¢

Total Organic
Specific Conductance | Total Organic Carbon Halides
Indicator Parameter pH (nS/cm) (ng/L) (ng/L)
Critical Mean? 7.78 8.62 995 1,533 10>
Sample
Well Date Average SD Average SD Average SD Average SD Comments
299-E25-47 1/13/2022 8.18 0.00 551.3 7.40 330.0U 0.0 333U 0.00
7/180/2022 8.27 0.00 558.5 0.50 377.3B 81.8 3.33U 0.00
1/17/2022 8.27 0.00 339.8 1.30 330.0U 0.0 333U 0.00
299-E26-13
7/18/2022 8.17 0.01 362.0 0.00 330.0U 0.0 4.08B 1.30
299-E26-80 1/17/2022 8.18 0.00 436.0 3.61 388.5B 8.4 333U 0.00
7/18/2022 8.10 0.00 454.8 1.64 330.0U 0.0 451B 1.19
299-E26-82 4/18/2022 8.09 0.00 304.0 1.22 424.0B 30.2 333U 0.00
7/20/2022 8.35 0.01 2955 0.50 330.0U 0.0 3.33U 0.00
10/12/2022 8.20 0.01 295.0 0.00 330.0U 0.0 3.33U 0.00

a. Critical mean values from Table 9 in ECF-HANFORD-22-0013, Calculation of Critical Means for Calendar Year 2022 RCRA Groundwater Monitoring. Limits of
quantitation are used for comparison when they are higher than the calculated critical mean values.

b. Limit of quantitation.

B = all values were below the quantitation limit
SD = standard deviation of replicates
TOX = total organic halides

U all values were below the detection limit
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Table 2-3. 216-A-29 Ditch Sampling Summary for Water Quality Parameters
and Other Constituents for 2022

Water
Quality
Constituent Units Maximum Standard? Wells Above Water Quality Standard

Alkalinity mg/L 113 —
Calcium, unfiltered pa/L 78,300 —
Calcium, filtered pg/L 80,400 —
Chloride mg/L 43.4 250°
Chromium, unfiltered po/L 17.2 100¢°
Dissolved oxygen mg/L 9.65 —
Iron, unfiltered pg/L 300 300°
Iron, filtered ug/L 225 300°
Magnesium, unfiltered Mg/l 20,200 —
Magnesium, filtered po/L 20,900 —
Manganese, unfiltered Mg/l 5.65 500
Manganese, filtered po/L 8.80 50P
Molybdenum, unfiltered Mg/l 17.9 —
Molybdenum, unfiltered pg/L 18.5 —
Nickel, unfiltered pa/L 8.05 —
Nickel, filtered pg/L 5.56 —
Nitrate mg/L 50.5 459 299-E25-47
Potassium, unfiltered pg/L 8,350 —
Potassium, filtered pa/L 8,610 —
Sodium, unfiltered pg/L 31,400 —
Sodium, filtered pa/L 32,200 —
Sulfate mg/L 152 250°
Temperature °C 20.4 —
Turbidity NTU 476 5¢

Note: Maximum is based on the required indicator evaluation sample results for this RCRA unit with concentrations above the PQL
and not flagged as suspect or rejected. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater
monitoring exceedances.

b. 40 CFR 143.3, “National Secondary Drinking Water Regulations,” “Secondary Maximum Contaminant Levels.”

C. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum Residual
Disinfectant Levels.”

d. The federal drinking water standard for nitrate is 10 mg/L expressed as nitrogen (40 CFR 141, Subpart G). This equates to 45 mg/L
when expressed as NOa.
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Table 2-3. 216-A-29 Ditch Sampling Summary for Water Quality Parameters
and Other Constituents for 2022

Water
Quality
Constituent Units Maximum Standard® Wells Above Water Quality Standard
— = no water quality standard PQL = practical quantitation limit
NTU = nephelometric turbidity unit RCRA = Resource Conservation and Recovery Act of 1976
Table 2-4. 216-A-29 Ditch Sampling Summary for Appendix 5 Constituents in Wells
Added to the Network for the First Year of Monitoring
Water Quality
Constituent Units Maximum Standard?* Wells Above PQL

Avrsenic, unfiltered pa/L 6.49 10° 299-E25-241, 299-E25-242, 299-E26-82
Avrsenic, filtered Mg/l 6.51 100 Same as unfiltered
Barium, unfiltered pa/L 50.5 2,000° 299-E25-241, 299-E25-242, 299-E26-82
Barium, filtered pa/L 53.8 2,000° Same as unfiltered
Copper, unfiltered Mg/l 3.64 1,000¢ 299-E26-82
Copper, filtered pa/L 3.56 1,000° Same as unfiltered
Nickel, unfiltered pa/L 3.47 — 299-E26-82
Nickel, filtered pa/L 4.6 — 299-E25-241, 299-E26-82
Selenium, unfiltered Mg/l 7.8 50P 299-E25-241, 299-E25-242
Selenium, filtered pa/L 9.1 500 Same as unfiltered
Vanadium, unfiltered pa/L 25.3 — 299-E25-241, 299-E25-242, 299-E26-82
Vanadium, filtered pa/L 26.1 — Same as unfiltered
Zinc, unfiltered pa/L 23.1 5,000¢ 299-E25-242
Zinc, filtered pg/L 3.6 5,000¢ 299-E25-241

Notes: Wells 299-E25-241, 299-E25-242, and 299-E26-82 are sampled quarterly for 1 year and analyzed for constituents listed in
Appendix 5 of Ecology Publication No. 97-407, Chemical Test Methods For Designating Dangerous Waste, WAC 173-303-090
& -100.

This table lists maxima based on sample results with concentrations above the PQL and not flagged as suspect or rejected. See
Table 2-3 for chromium and nickel. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater

monitoring exceedances.

b. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum Residual
Disinfectant Levels.”

c. 40 CFR 143.3, “National Secondary Drinking Water Regulations,” “Secondary Maximum Contaminant Levels.”

— = nowater quality standard RCRA = Resource Conservation and Recovery Act of 1976
PQL = practical quantitation limit
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2.2 216-A-36B Crib

The 216-A-36B Crib is in the southeastern portion of the 200 East Area (Figures 1-1 and 2-2). When in
use, the crib was 7 m (23 ft) deep, 150 m (500 ft) long, and 2.3 to 3.4 m (7.5 to 11 ft) wide at the base; the
sides sloped at 1:1.5 (drawing H-2-59129, Crib 216-A36B, Plan Profiles & Details). The crib
construction included 7 m (23 ft) of naturally revegetated clean backfill soil. The crib was originally part
of the 180 m (590 ft) long 216-A-36 Crib, which received PUREX Plant effluent from September 1965
to March 1966. In March 1966, the northernmost 30 m (98 ft) of the crib was isolated with a grout

barrier and was no longer used. The southern portion of the 216-A-36 Crib (now known as the
216-A-36B Crib) is the only portion regulated as a RCRA DWMU. The 216-A-36B Crib operated from
March 1966 to October 1972 and was reactivated in November 1982 for the PUREX Plant restart.

It received 315 million L (83 million gal) of PUREX ammonia scrubber distillate and was permanently
removed from service in September 1987. In 2010, 15 cm (6 in.) of gravel was added to the surface of the
entire 216-A-36 Crib.

In 2022 the 216-A-36B Crib was monitored in accordance with 40 CFR 265.92 under an interim status
indicator evaluation program (DOE/RL-2010-93, Rev. 3, Interim Status Groundwater Monitoring
Plan for the 216-A-36B PUREX Plant Crib). Well 299-E17-58 was installed in 2022 as a replacement
for upgradient well 299-E17-1, which was constructed out of carbon steel and not to the standards in
WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells.” Sampling at

well 299-E17-58 began in July 2022. After 1 year of quarterly sampling of the new well has been
completed, well 299-E17-1 will be removed from the 216-A-36B monitoring network.

Table 2-5 lists the wells in the monitoring network and provides screened intervals and water levels.
Monitoring wells are screened across the uppermost portion of the unconfined aquifer, which includes
members of the Hanford formation and Ringold Formation. Section 7.4 in SGW-60595, Engineering
Evaluation Report for the 216-A-36B Crib Groundwater Monitoring, concluded that the current well
network is adequate to monitor the 216-A-36B Crib. Well 299-E17-19 currently has <0.9 m (3 ft) of
water (Table 2-5), which may limit sampling as the water level continues to decline, but it was
successfully sampled in 2022. The other wells are expected to have sufficient water for continued
sampling through at least 2030 (SGW-63743).

The hydraulic gradient in 2022 sloped to the east-southeast with a magnitude of 1.3x10®° m/m, and the
estimated average linear velocity was 1.0 m/d (3.3 ft/d) (Table 1-2).

The 216-A-36B Crib groundwater wells were sampled twice in 2022 for the 40 CFR 265.92(b)(3) RCRA
indicator parameters (pH, specific conductance, TOC, and TOX) as listed in Table 2-6. There were no
exceedances of the 2022 critical mean values for these parameters; consequently, the 216-A-36B Crib
remains in indicator evaluation monitoring. Monitoring began in replacement well 299-E17-58 in

July 2022. Wells 299-E17-1 and 299-E17-58 will be co-sampled for 1 year, after which well 299-E17-1
can be removed from the network.

Groundwater quality parameters monitored for the site include chloride, iron, manganese, phenols,
sodium, and sulfate (Table 2-7). Although not required by 40 CFR 265, Subpart F, site-specific
supporting constituents (alkalinity, nitrate, calcium, magnesium, chromium, molybdenum, nickel, and
potassium) were also analyzed. Samples for analyses of alkalinity, anions, calcium, magnesium,
potassium, and sodium are collected to support cation-anion balance calculations. Samples for iron,
manganese, chromium, molybdenum, and nickel are collected to assess the potential for

well corrosion (Section 1.5). Table 2-7 summarizes the 2022 results for groundwater quality
parameters (40 CFR 265.92(b)(2)) and additional constituents required by the monitoring plan

2-9



DOE/RL-2022-39, REV. 0

(Table 2-1 in DOE/RL-2010-93). Iron, manganese, nitrate, and turbidity were reported above the primary
or secondary DWSs (Table 2-7) and are discussed below:

o Turbidity was observed above the DWS of 5 NTU in well 299-E17-1. The recorded measurements
were not out of trend for well 299-E17-1. This well was made using carbon steel; is honcompliant to
the standards in WAC 173-160, “Minimum Standard for Construction and Maintenance of Wells; and
replacement well 299-E17-58 has been drilled. Well 299-E17-58 will complete its first year of
monitoring in 2023, at which time well 299-E17-1 will be removed from the network.

e Iron concentrations were above the secondary DWS (300 pg/L) in an unfiltered sample bailed from
well 299-E17-1. Elevated unfiltered iron concentrations at well 299-E17-1 have been above the DWS
since November 2012. The iron may be derived from the carbon steel casing.

e Manganese was measured above the secondary DWS (50 pg/L) in the unfiltered sample from
well 299-E17-1. As discussed previously, well 299-E17-1 was constructed using carbon steel,
sampled with a bailer, and a replacement well has been drilled and is in the process of completing a
1-year sampling campaign after which well 299-E17-1 can be removed from the 216-A-36B network.

e Nitrate concentrations were above the DWS (45 mg/L as nitrate) in all wells for the 216-A-36B Crib
monitoring network and are associated with a regional nitrate plume (SGW-60595). Nitrate is
a constituent of interest at the 216-A-36B Crib because it is a breakdown product of nitric acid, which
was disposed to the 216-A-10 Crib (120 m [390 ft] to the west).

The new well added to the 216-A-36B monitoring network (299-E17-58) is monitored for the constituents
listed in Appendix 5 of Ecology Publication No. 97-407 for the first year of monitoring. Detected
Appendix 5 constituents at 216-A-36B in 2022 are tabulated in Table 2-8.

Chromium concentrations were reported above the PQL in all wells (except at new well 299-E17-58) but
at concentrations less than the DWS (100 ug/L). Similarly, the nickel concentration were reported above
the PQL in all wells (except at well 299-E17-58) in the 216-A-36B monitoring network. There is no
published DWS for nickel.

Wells in the 216-A-36B monitoring network were evaluated for potential corrosion of well casing and
components. Based on stainless-steel constituent ratios, filtered versus unfiltered concentrations, and
trending over time, the degree of corrosion did not warrant maintenance activity (camera surveys or
cleaning) in 2022.
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®  RCRA Monitoring Well
® New RCRA Monitoring Well
Well prefix '299-' omitted
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References: ECF-200E-23-0002, Groundwater Elevation Mapping for 200 East Area - Quarter 1 Calendar Year 2022,
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation — Quarter 1

Calendar Year 2022.

Figure 2-2. 216-A-36B Crib
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Table 2-5. 216-A-36B Crib Groundwater Monitoring Network

Hydraulic Elevation Screen | Elevation Screen Water
Head Top Bottom Column
Well Year Hydraulic Sample
Name Location Installed Head Date m ft m ft m ft m ft Frequency Comments
299-E17-17 UG (P) 1955 7/11/2022 121.36 398.16 | 127.2 | 4174 | 120.2 | 3945 11 3.7 S Bailed
samples
299-E17-14 DG 1988 7/6/2022 121.48 39857 | 126.0 | 413.2 | 119.7 | 392.6 1.8 59 S
299-E17-15 DG 1988 7/6/2022 121.21 397.67 | 1255 | 4118 | 119.6 | 3923 1.6 5.3 S
299-E17-16 DG 1988 7/6/2022 121.40 398.30 | 1254 | 4114 | 1193 | 3914 21 6.9 S
299-E17-18° DG 1988 71612022 121.48 398.54 | 1258 | 4126 | 1195 | 3920 2.0 6.6 S
299-E17-19° uG 1988 7/6/2022 121.29 39793 | 126.8 | 416.0 | 120.6 | 395.6 0.7 2.3 S
299-E17-58 uG 2022 7/18/2022 121.48 398.55 | 1233 | 1233 | 1157 | 379.6 5.8 19.0 Q/s Will replace
299-E17-1

Note: Requirements are from Table 3-1 in DOE/RL-2010-93, Interim Status Groundwater Monitoring Plan for the 216-A-36B PUREX Plant Crib, Rev. 3.

a. Constructed prior to Washington Administrative Code requirements.
b. Hydraulic head data for this well corrected for borehole deviation from vertical. Corrections are not available for other wells in this network, which may cause reported head to be less

than actual head.

c. Well has <0.9 m (3 ft) water in the screened interval, which may limit sampling in the future if the water table continues to decline.
S = semiannual

DG
p

downgradient
constructed prior to Washington Administrative Code requirements

Q/S = quarterly for first year; semiannual thereafter

uG =

upgradient
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Table 2-6. 216-A-36B Crib Sampling Summary for Contamination Indicator Parameters for 2022

Specific Conductance | Total Organic Carbon Total Organic Halides
Indicator Parameter pH (nS/cm) (ng/L) (ng/L)
Critical Mean* 6.97 8.73 914 1,136 11.46
Well Sample Date Average SD Average SD Average SD Average SD Comments
299-E17-1 1/19/2022 8.04 0.01 569.8 114 333B 4.8 35B 0.2
7/11/2022 8.06 0.06 668.8 10.1 330U 0.0 35B 0.2
299-E17-14 1/19/2022 7.88 0.00 737.8 11 331B 1.3 3.7B 0.7
7/6/2022 7.93 0.00 741.3 19 330U 0.0 38B 0.8
299-E17-15 1/19/2022 7.99 0.00 640.3 31 332B 2.6 47B 11
7/6/2022 8.04 0.00 643.8 10.8 330U 0.0 42B 1.2
299-E17-16 1/19/2022 7.91 0.03 584.3 0.4 330U 0.0 40B 1.2
7/6/2022 7.97 0.00 592.8 0.4 330U 0.0 33U 0.0
299-E17-18 1/20/2022 7.88 0.00 612.8 0.8 330U 0.0 40B 11
7/6/2022 7.92 0.00 624.8 0.4 330U 0.0 33U 0.0
299-E17-19 1/20/2022 7.83 0.00 693.5 6.7 330U 0.0 49B 1.9
71612022 7.82 0.00 718.8 9.4 330U 0.0 33U 0.0
299-E17-58 7/18/2022 7.79 0.01 618.0 0.0 628 B 159 3.86 B 0.68
10/11/2022 7.73 0.00 598.0 0.0 386 B 96 4.63B 2.25
*Critical mean values from Table 10 in ECF-HANFORD-22-0013, Calculation of Critical Means for Calendar Year 2022 RCRA Groundwater Monitoring.
B = all values were below the quantitation limit
SD = standard deviation of replicates

u

all values were below the detection limit
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Table 2-7. 216-A-36B Crib Sampling Summary for Water Quality Parameters
and Other Constituents for 2022

Water
Quality
Constituent Units Maximum Standard® Wells Above Water Quality Standard
Alkalinity mg/L 140 —
Calcium, unfiltered pa/L 78,000 —
Calcium, filtered Mg/l 77,000 —
Chloride mg/L 17.4 250°
Chromium, unfiltered Mg/l 42.0 100¢
Dissolved oxygen mg/L 9.59 —
Iron, unfiltered pa/L 4,030 300° 299-E17-1
Magnesium, unfiltered Mo/l 23,600 —
Magnesium, filtered pa/L 23,100 —
Manganese, unfiltered Mo/l 271. 50b 299-E17-1
Manganese, filtered pa/L 6.11 50°
Molybdenum, unfiltered Mg/l 6.87 —
Molybdenum, filtered po/L 6.69 —
Nickel, unfiltered Mg/l 36.2 —
Nickel, filtered po/L 26.1 —
Nitrate mg/L 126 454 All
Potassium, unfiltered pa/L 10,000 —
Potassium, filtered po/L 10,000 —
Sodium, unfiltered Mg/l 31,800 —
Sodium, filtered pa/L 31,300 —
Sulfate mg/L 96.6 250°P
Temperature °C 23.0 —
Turbidity NTU 129 5¢ 299-E17-1

Note: Maximum is based on the required sample results for this RCRA unit with concentrations above the PQL and not flagged as

suspect or rejected. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater

monitoring exceedances.

b. 40 CFR 143.3, “National Secondary Drinking Water Regulations,” “Secondary Maximum Contaminant Levels.”

c. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum
Residual Disinfectant Levels.”

d. The federal drinking water standard for nitrate is 10 mg/L, expressed as nitrogen (40 CFR 141, Subpart G). This equates to
45 mg/L a when expressed as NOs.

— = no water quality standard PQL = npractical quantitation limit
NTU = nephelometric turbidity unit RCRA Resource Conservation and Recovery Act of 1976
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Table 2-8. 216-A-36B Sampling Summary for Appendix 5 Constituents in
Well 299-E17-58 for the First Year of Monitoring

Water Quality
Constituent Units Maximum Standard? Wells Above PQL
Arsenic, unfiltered ug/L 6.53 10° 299-E17-58
Avrsenic, filtered pa/L 6.64 10° 299-E17-58
Barium, unfiltered pa/L 77.5 2,000P 299-E17-58
Barium, filtered pa/L 74.8 2,000P 299-E17-58
Cyanide, total pa/L 8.97 — 299-E17-58
Selenium, unfiltered pa/L 5.97 500 299-E17-58
Selenium, filtered pa/L 5.8 500 299-E17-58
Vanadium, unfiltered pa/L 20.7 — 299-E17-58
Vanadium, filtered po/L 19.6 — 299-E17-58

Note: Well 299-E17-58 is sampled quarterly for 1 year and analyzed for constituents listed in Appendix 5 of Ecology

Publication No. 97-407, Chemical Test Methods For Designating Dangerous Waste, WAC 173-303-090 & -100. This table lists
maxima based on sample results with concentrations above the PQL and not flagged as suspect or rejected. Appendix A presents the
full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater

monitoring exceedances.

b. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum Residual
Disinfectant Levels.”

— = nowater quality standard RCRA = Resource Conservation and Recovery Act of 1976
PQL = practical quantitation limit

2.3 216-B-63 Trench

The 216-B-63 Trench is located in the north-central portion of the 200 East Area (Figures 1-1 and 2-3).
Beginning in 1970, it was used as an emergency percolation trench for chemical sewer waste from

B Plant (RHO-CD-798, Current Status of the 200 Area Ponds). Major contributors to this waste stream
were the 2902B high tank (contained potable sanitary water), cooling water from B Plant and the

225B Waste Encapsulation and Separation Facility, some 221B steam condensate, and demineralizer
effluent. Minor contributions may have included the chemical makeup overflow system (sodium
hydroxide and sodium nitrite), air conditioning units, and space heaters (radiators).

Before November 1985, acidic effluent from anion exchanger regeneration and the basic effluent from
cation exchanger regeneration were discharged without neutralization (WHC-EP-0287, Waste Stream
Characterization Report, p. A.9-2). In March and April 1987, incidental corrosive liquid waste releases
were discharged to the 216-B-63 Trench. The corrosive waste discharges were regulated under

RCW 70.105, “Hazardous Waste Management,” and its implementing requirements in WAC 173-303.
Discharges to the 216-B-63 Trench ceased in 1992.

DOE monitors groundwater at the 216-B-63 Trench in accordance with 40 CFR 265.92 under an interim
status indicator evaluation program as defined in DOE/RL-2008-60, Interim Status Groundwater
Monitoring Plan for the 216-B-63 Trench, as modified by RCRA-CN-02_DOE/RL-2008-60_R1, Interim
Change Number 2: Interim Status Groundwater Monitoring Plan for the 216-B-63 Trench.

On average, the water table beneath the 216-B-63 Ditch in March 2022 sloped to the east-southeast with a
magnitude of 4.9x10°° m/m, and the estimated average linear velocity was 0.30 m/d (1.0 ft/d) (Table 1-2).
Flow under the western part of the trench is influenced by CERCLA extraction well 299-E33-361.
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Table 2-9 lists the wells in the 216-B-63 Trench monitoring network as well as screened intervals and
water levels. The current monitoring network consists of three upgradient and three downgradient wells,
with screens extending across most of the thin, unconfined aquifer. The current interim status monitoring
network is not the same as the proposed final status network described in Section 7.4 of SGW-60594,
Engineering Evaluation Report for the 216-B-63 Trench Groundwater Monitoring. The current network
takes into account the impact of extraction well 299-E33-361, which had only recently begun operating
when SGW-60594 was written (August 2019).

The unconfined aquifer under the 216-B-63 Trench is contained within the CCU gravels. The wells are
expected to have sufficient water for continued sampling through at least 2030 (SGW-63743).

The 216-B-63 Trench network wells were sampled twice in 2022 for the 40 CFR 265.92(b)(3) RCRA
indicator parameters (pH, specific conductance, TOC, and TOX) as listed in Table 2-10. There were no
exceedances of the critical mean values for contamination indicator parameters in 2022, although elevated
variance in TOX results was observed in the November sampling in well 299-E27-19, and the

216-B-63 Trench will remain in indicator evaluation monitoring.

Table 2-11 summarizes detected groundwater quality parameters and supporting constituents.
Groundwater quality parameters include chloride, iron, manganese, phenols, sodium, and sulfate.
Although not required by 40 CFR 265, Subpart F, site-specific constituents (alkalinity, fluoride, nitrate,
nitrite, calcium, magnesium, chromium, molybdenum, nickel, and potassium) were also analyzed.
Samples for analyses of cations and anions are collected to support cation-anion balance calculations.
Samples for iron, manganese, chromium, molybdenum, and nickel are collected to assess the potential for
well corrosion.

Chromium, a dangerous waste constituent also found in stainless steel, was not reported above the DWS
of 100 pg/L in any wells in the 216-B-63 monitoring network. However, chromium was reported above
the laboratory PQL in samples from all wells.

Nickel, a dangerous waste constituent also found in stainless steel, does not have an established DWS.
Three wells had reported concentrations in the unfiltered samples above the PQL. The three wells
with nickel concentrations above the PQL are also wells with iron and chromium concentrations above
the PQL.

Wells in the 216-B-63 monitoring network were evaluated for potential corrosion of well casing and
components. Based on stainless-steel constituent ratios, filtered versus unfiltered concentrations, and
trending over time, the degree of corrosion did not warrant maintenance activities (camera surveys or
cleaning) in 2022. Given that the concentrations of chromium and nickel in the downgradient wells are
not significantly different from those observed in the upgradient wells, releases of chromium and nickel
from the 216-B-63 unit are not suspected.

Iron and nitrate concentrations were reported above water quality standards in the 216-B-63 Trench
monitoring network and are discussed below:

¢ Nitrate, not a dangerous waste constituent, was reported above the 45 mg/L DWS in all wells. As
similar concentrations are observed in upgradient and downgradient wells, this finding indicates that
nitrate is migrating from upgradient sources (e.g., the BY Cribs) northwest of the 216-B-63 Trench
(Section 2.4 of SGW-60594).

e Iron, not a dangerous waste constituent, was reported above the 300 ug/L secondary DWS in the
unfiltered sample in one well. The Hanford Site background concentration for iron in groundwater
(570 pg/L) is greater than the DWS.
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Figure 2-3. 216-B-63 Trench

.

2-17



Table 2-9. 216-B-63 Trench Groundwater Monitoring Network

Hydraulic Elevation Elevation Water
Head Screen Top Screen Bottom Column
Well Year Head Sample
Name Location | Installed Date m ft m ft m ft m ft Frequency Comments
299-E27-16 DG 1990 11/2/2022 121.44 | 398.43 126.2 4141 119.8 | 393.1 1.6 53 S
299-E27-18* DG 1992 11/2/2022 121.52 | 398.70 124.7 409.1 118.6 | 389.0 3.0 9.7 S
299-E27-19 DG 1992 11/2/2022 121.42 | 398.35 124.7 409.1 118.6 | 389.0 2.8 9.3 S
299-E33-33 UG 1989 11/2/2022 121.48 | 398.56 126.0 413.4 119.6 | 3924 1.9 6.1 S
299-E34-12 uG 1992 11/2/2022 121.41 | 398.34 126.6 4153 120.3 | 394.7 11 3.7 S
299-E34-8 UG 1990 11/2/2022 121.36 | 398.16 126.0 413.2 119.9 | 393.2 15 4.9 S

8T-¢

Note: Requirements are from Table 3-1 in DOE/RL-2008-60, Interim Status Groundwater Monitoring Plan for the 216-B-63 Trench.

*Hydraulic head data for this well were corrected for borehole deviation from vertical. Corrections are not available for other wells in this network, which may cause reported head to
be less than actual head.

DG = downgradient
S = semiannual
UG = upgradient
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Table 2-10. 216-B-63 Trench Sampling Summary for Contamination Indicator Parameters for 2022

Specific Conductance Total Organic Carbon Total Organic Halides
Indicator Parameter pH (nS/cm) (ng/L) (ng/L)
2021 Critical Mean® 7.61 8.53 898 1,000° 10.37
Well Sample Date Average SD Average SD Average SD Average SD Comments
299-E27-16 5/2/2022 8.34 0.01 512.5 0.9 330.0U 0.0 3.33U 0.00
11/2/2022 8.31 0.03 531.0 0.7 330.0U 0.0 483B 2.59
299-E27-18 5/2/2022 8.28 0.00 419.0 0.0 330.0U 0.0 391B 1.01
11/2/2022 8.31 0.02 482.0 31 330.0U 0.0 3.78B 0.78
299-E27-19 5/2/2022 8.29 0.00 533.0 0.0 330.0U 0.0 3.33U 0.00
11/2/2022 8.34 0.02 560.3 0.4 358.3B 48.9 5.89 3.54 TO_X data under
review
299-E33-33 5/2/2022 8.19 0.00 534.8 0.4 330.0U 0.0 4.23B 0.97
11/2/2022 8.29 0.01 529.8 0.4 330.0U 0.0 599B 2.52
299-E34-12 5/2/2022 8.06 0.00 476.8 0.8 370.3B 69.7 3.33U 0.00
11/2/2022 8.16 0.01 585.8 0.4 330.0U 0.0 5.40B 1.75
299-E34-8 5/2/2022 8.02 0.01 666.8 15 3428 B 9.3 3.33U 0.00
11/2/2022 8.32 0.02 698.5 0.5 330.0U 0.0 7.14B 2.37

a. Critical mean values from Table 13 in ECF-HANFORD-22-0013, Calculation of Critical Means for Calendar Year 2022 RCRA Groundwater Monitoring. Required detection limits are
used for comparison when they are higher than the calculated critical mean values.

b. Required detection limit.
B

SD = standard deviation of replicates

TOX = total organic halides

all values were below the quantitation limit

U = all values were below the detection limit

0 ‘A3d '6€-2¢02-14/304



DOE/RL-2022-39, REV. 0

Table 2-11. 216-B-63 Trench Sampling Summary for Water Quality Parameters

and Other Constituents for 2022

Water Quality
Constituent Units Maximum Standard?® Wells Above Water Quality Standard
Alkalinity mg/L 109 —
Calcium, unfiltered pa/L 75,600 —
Calcium, filtered pa/L 77,500 —
Chloride mg/L 32.1 250°
Chromium, unfiltered po/L 43.0 100°
Chromium, filtered po/L 195 100°
Dissolved oxygen mg/L 12.87 —
Fluoride mg/L 0.41 4¢
Iron, unfiltered pa/L 460 300° 299-E33-33
Magnesium, unfiltered po/L 22,100 —
Magnesium, filtered po/L 22,300 —
Manganese, unfiltered pg/L 3.50 500
Molybdenum, unfiltered Mg/l 6.90 —
Molybdenum, filtered Mg/l 7.00 —
Nickel, unfiltered pa/L 19.0 —
Nickel, filtered po/L 3.32 —
Nitrate mg/L 106 454 All wells
Potassium, unfiltered Mo/l 9,530 —
Potassium, filtered po/L 9,800 —
Sodium, unfiltered po/L 28,800 —
Sodium, filtered pa/L 29,400 —
Sulfate mg/L 124 250°
Temperature °C 18.3 —
Turbidity NTU 4.30 B¢

Note: Maximum is based on the required sample results for this RCRA unit with concentrations above the PQL and not flagged as
suspect or rejected. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater

monitoring exceedances.

b. 40 CFR 143.3, “National Secondary Drinking Water Regulations,” “Secondary Maximum Contaminant Levels.”
. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum

Residual Disinfectant Levels.”

d. The federal drinking water standard for nitrate is 10 mg/L as nitrogen (40 CFR 141, Subpart G). This equates to 45 mg/L when

expressed as NOs.

— = no water quality standard
NTU = nephelometric turbidity unit

RCRA

PQL = practical quantitation limit
Resource Conservation and Recovery Act of 1976
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References: ECF-200W-22-0124, Groundwater Elevation Mapping for 200 West Area - Quarter 1 Calendar Year 2022,
and ECF-HANFORD-23-0007, Hydraulic Gradient and Average Linear Groundwater Velocity Calculation — Quarter 1
Calendar Year 2022.

Figure 3-13. WMA TX-TY
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Table 3-24. WMA TX-TY Groundwater Monitoring Network

G.-€

Hydraulic Elevation Screen | Elevation Screen
Head Top Bottom Water Column
Well Year Head Sample
Name Location® | Installed Date m ft m ft m ft m ft Frequency?* Comments
299-W10-26° DG (DG) 1998 11/7/2022 | 128.09 | 420.24 138.5 454.5 127.8 4194 0.3 0.9 Q Q) Bailed
samples
299-W10-27° DG (DG) 2001 11/4/2022 | 128.37 | 421.16 137.5 451.2 126.9 416.2 15 49 Q Q)
299-W14-11 - (DG) 2005 11/7/2022 | 126.36 | 414.55 124.6 408.8 121.6 398.8 4.8 15.7 -(Q)
299-W14-14 DG (DG) 1998 8/10/2022 | 128.09 | 420.24 138.5 454.3 127.8 419.3 0.3 0.9 Q Q) Bailed samples
Feb. and May.;
sample dry
Aug. and Nov.
299-W14-15° DG (DG) 2000 8/8/2022 | 127.65 | 418.80 137.6 451.5 127.0 416.6 0.7 2.2 Q Q) Bailed samples
299-W14-18° DG (DG) 2000 11/7/2022 | 127.48 | 418.23 137.8 452.1 127.1 4171 0.3 11 Q Q) Bailed samples
299-W14-19° DG (DG) 2002 11/4/2022 | 128.21 | 420.63 136.8 448.7 126.1 413.7 2.1 6.9 Q@)
299-W15-44 UG (UG) 2002 11/4/2022 | 130.27 | 427.40 138.3 453.6 127.6 418.6 2.7 8.8 Q Q)
299-W15-765¢ UG (UG) 2001 11/4/2022 | 128.95 | 423.05 137.4 450.9 126.8 415.9 2.2 7.1 Q)
6 proposed —(DG) Proposed — — — — — — — — — Q Q)
downgradient
wells
2 proposed - (UG) Proposed — — — — — — — — — Q Q)
upgradient wells

Note: Requirements are from Table 2-8 in DOE/RL-2019-74, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank System, Rev. 0, and Table 2-9 in
DOE/RL-2019-74, Rev. 1.

a. Requirements from DOE/RL-2019-74, Rev. 0, are listed first, and requirements from DOE/RL-2019-74, Rev. 1, are in parentheses.
b. Wells have or are predicted to have <0.9 m (3 ft) water in the screened interval by 2023, which may limit sampling in the future if the water table continues to decline.
c. Well is predicted to have <0.9 m (3 ft) water in the screened interval by 2030.

— = no information (not yet installed) Q = quarterly
DG = downgradient UG = upgradient
N/A = not applicable

0 ‘A3d '6€-2¢02-14/304




DOE/RL-2022-39, REV. 0

Table 3-25. WMA TX-TY Assessment Sampling Summary for 2022

Water
Quality
Constituent Units Maximum Standard?® Comment
Detected Assessment Constituents
Antimony, filtered pg/L 1.2 6 >PQL: 299-W14-15, 299-W14-18
Avrsenic, unfiltered pg/L 1.8 10° >PQL: 299-W14-19, 299-W15-44
Avrsenic, filtered pg/L 1.7 10° >PQL: 299-W10-26, 299-W14-14, 299-W14-15,
299-W14-18, 299-W14-19, 299-W15-44
Barium, unfiltered po/L 87.0 2,000° >PQL: 299-W10-27, 299-W14-11, 299-W14-19,
299-W15-44, 299-W15-765
Barium, filtered ug/L 83.0 2,000° >PQL: All
Carbon tetrachloride pg/L 99.3 5b >WQS and PQL: All
Chloroform ug/L 1.2 700 >PQL: 299-W10-26
Chromium, unfiltered pg/L 130 100° >WQS: 299-W15-44; >PQL: 299-W10-27,
299-W10-26, 299-W14-15, 299-W14-18,
299-W14-19, 299-W14-11, 299-W15-44
Chromium, filtered po/L 420 100° >PQL: All except 299-W15-765
Cobalt, filtered pg/L 1.2 — >PQL: 299-W14-18
Copper, unfiltered pg/L 2.5 1,000° >PQL: 299-W10-27
Copper, filtered pg/L 2.2 1,000° Same as unfiltered
Cyanide pg/L 1,510 — >PQL: 299-W10-26, 299-W14-11, 299-W14-18
Free cyanide pg/L 6.81 4.8° >WQS: 299-W10-26, 299-W14-18; >PQL:
299-W14-11
Mercury, unfiltered ug/L 0.23 2b >PQL: 299-W14-18
Nickel, unfiltered po/L 20.9 — >PQL: 299-W10-27, 299-W15-44
Nickel, filtered pg/L 155 — >PQL: 299-W10-26, 299-W15-44
Selenium, unfiltered po/L 5.2 50° >PQL: 299-W15-44
Selenium, filtered pg/L 6.0 500 >PQL: 299-W14-15, 299-W14-18, 299-W15-44
Vanadium, unfiltered po/L 33.0 — >PQL: 299-W10-27, 299-W14-11, 299-W14-19,
299-W15-44, 299-W15-765
Vanadium, filtered pg/L 29.0 — >PQL: All
Zinc, unfiltered pg/L 49.0 5,000¢ >PQL: 299-W10-27, 299-W14-19
Zinc, filtered ug/L 100 5,000¢ >PQL: 299-W10-26
Detected Supporting Constituents
Alkalinity mg/L 150 —
Calcium, unfiltered pg/L 77,100 —
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Table 3-25. WMA TX-TY Assessment Sampling Summary for 2022

Water
Quality
Constituent Units Maximum Standard?® Comment
Calcium, filtered pg/L 83,000 —
Chloride mg/L 42.0 2504
Dissolved oxygen mg/L 10.4 —
Hexavalent chromium pg/L 41.2 48°¢
Iron, unfiltered pg/L 1,650 300¢ >WQS: 299-W10-27, 299-W14-11,
299-W14-19, 299-W15-44
Iron, filtered pg/L 450 3004 >WQS: 299-W10-26, 299-W14-18
Magnesium, unfiltered pg/L 25,800 —
Magnesium, filtered pg/L 30,000 —
Manganese, unfiltered pg/L 58 509 >WQS: 299-W10-27
Molybdenum, unfiltered pg/L 6.8 —
Molybdenum, filtered pg/L 6.66 —
Nitrate mg/L 334 45¢ >WQS: All
pH max unitless 8.15 8.5¢
pH min unitless 7.51 6.54
Potassium, unfiltered pg/L 6,130 —
Potassium, filtered pg/L 8,900 —
Sodium, unfiltered pg/L 37,800 —
Sodium, filtered pg/L 72,000 —
Specific conductance pS/cm 1,114 —
Sulfate mg/L 82.0 2504
Temperature °C 22.8 —
Turbidity NTU >1,000 5b >WQS: 299-W10-26, 299-W10-27,
299-W14-11, 299-W14-14, 299-W14-15,
299-W14-18

Note: Maximum is based on the required sample results for this RCRA unit with concentrations above the PQL and not flagged as
suspect or rejected. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater monitoring
exceedances.

b. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum Residual
Disinfectant Levels.”

c. Individual risk-based concentration levels as derived from WAC 173-340-720, “Model Toxics Control Act—Cleanup,”
“Groundwater Cleanup Standards,” as calculated in ECF-100NPL-10-0462, Calculation of Standard Method B Groundwater Cleanup
Levels for Potable Groundwater for the 100 Areas and 300 Area Remedial Investigation/Feasibility Study Reports.

d. 40 CFR 143.3, “National Secondary Drinking Water Regulations,” “Secondary Maximum Contaminant Levels.”

e. The federal drinking water standard for nitrate is 10 mg/L, expressed as nitrogen (40 CFR 141, Subpart G). This equates to
45 mg/L when expressed as NOz.

— = no water quality standard RCRA = Resource Conservation and Recovery Act of 1976
NTU = nephelometric turbidity unit WQS = water quality standard
PQL = practical quantitation limit
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Table 3-26. WMA TX-TY Sampling Summary for Appendix 5 Constituents in
Well 299-W14-11 for the First Year of Monitoring

Water Quality
Constituent Units Maximum Standard?* Wells Above PQL
Barium, unfiltered pa/L 84.2 2,000P >PQL: 299-W14-11
Barium, filtered pg/L 83.1 2,000P >PQL: 299-W14-11
Carbon tetrachloride pg/L 99.3 6.0 >PQL: 299-W14-11
Chromium, unfiltered pg/L 17.4 100° >PQL: 299-W14-11
Chromium, filtered Mg/l 15.6 100° >PQL: 299-W14-11
Cyanide pa/L 157 — >PQL: 299-W14-11
Free cyanide pa/L 3.29 4.8° >PQL: 299-W14-11
Vanadium, unfiltered pa/L 23.6 — >PQL: 299-W14-11
Vanadium, filtered Mg/l 22.9 — >PQL: 299-W14-11

Note: Well 299-W14-11 was added to the monitoring network during the fourth quarter of 2022 and will be sampled for constituents
listed in Appendix 5 of Ecology Publication No. 97-407, Chemical Test Methods For Designating Dangerous Waste,

WAC 173-303-090 & -100. This table lists maxima based on sample results with concentrations above the PQL and not flagged as
suspect or rejected. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater
monitoring exceedances.

b. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum Residual
Disinfectant Levels.”

c. Individual risk-based concentration levels as derived from WAC 173-340-720, “Model Toxics Control Act—Cleanup,”
“Groundwater Cleanup Standards,” as calculated in ECF-100NPL-10-0462, Calculation of Standard Method B Groundwater Cleanup
Levels for Potable Groundwater for the 100 Areas and 300 Area Remedial Investigation/Feasibility Study Reports

— = no water quality standard RCRA = Resource Conservation and Recovery Act of 1976
PQL = practical quantitation limit

3.12 Waste Management Area U

WMA U, located in the southern 200 West Area (Figure 3-14), contains 16 underground SSTs
constructed between 1943 and 1944. Twelve SSTs have 2 million L (535,000 gal) capacities, and four
SSTs have 210,000 L (55,000 gal) capacities (Section 1.2 in RPP-35485, Field Investigation Report for
Waste Management Area U). The WMA also contains waste sites associated with a variety of ancillary
equipment, including six diversion boxes; the 271UR control house; the 244UR Process Vault; the
244U double-contained receiver tank; and waste transfer lines, pits, and junction boxes (Section 2.1.1 in
SGW-60578, Engineering Evaluation Report for Single-Shell Tank Waste Management Area U
Groundwater Monitoring).

WMA U received waste from the bismuth phosphate process between 1946 and 1948 and from the
REDOX process between 1954 and 1957 (WHC-MR-0132). In 1952, some waste was retrieved and
pumped to the 242T Evaporator, and between 1952 and 1957, the metal waste stored in nine of the

2 million L (535,000 gal) capacity tanks was transferred to U Plant for uranium recovery. To minimize
the probability and severity of future leaks, the tanks have been interim stabilized (most of the drainable
liquid in each tank has been removed and transferred to double-shell tanks).
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WMA U was placed into assessment monitoring status in 2000 when specific conductance in
downgradient monitoring wells exceeded upgradient levels. An assessment of that finding in 2000
determined that the WMA had affected groundwater quality based on elevated nitrate and possibly
chromium in downgradient wells (Chapter 6.0 in PNNL13282, Groundwater Quality Assessment for
Waste Management Area U: First Determination). However, these contaminants were below their
respective DWSs, and the affected area was limited to the southeastern corner of the WMA.

During the first three quarters of 2022, groundwater monitoring was performed in compliance with
DOE/RL-2019-74, Rev. 0, as modified by RCRA-CN-01_DOE/RL-2019-74 RO0. Sampling in the fourth
quarter of 2022 was performed in accordance with DOE/RL-2019-74, Rev. 1. The revision did not affect
the wells sampled, constituents monitored, or sampling frequencies at WMA U. All wells were sampled
as required during the reporting period. The plan implemented the monitoring network recommended in
SGW-60578, including a proposed new well (Table 3-27).

All WMA U wells are expected to have sufficient water for continued sampling through at least 2030
(SGW-63743). The wells are screened across the uppermost portion of the unconfined aquifer, which is in
the Rwie.

Groundwater flow beneath WMA U is affected by groundwater extraction from well 299-W17-3. In 2022,
the hydraulic gradient sloped to the east with a magnitude of 7.0x10° m/m, and the estimated average
linear velocity was 0.22 m/d (0.73 ft/d) (Table 1-2). Dissolved chromium is mobile in groundwater and is
assumed to migrate at the same rate as groundwater.

Quarterly sampling continued in 2022, and Table 3-28 summarizes the sampling results. WMA U is a
source of groundwater contamination with dissolved chromium on the downgradient (east) side of the
tank farm (Chapter 6.0 in PNNL-13282). In 2022, all wells including upgradient well 299-W18-40
detected filtered chromium above the PQL but below the DWS (100 pg/L). The maximum concentration
of filtered total chromium was 43.2 pg/L in downgradient well 299-W19-45, compared to 5.71 pg/L in
upgradient well 299-W18-40.

Total chromium concentrations in unfiltered samples are higher than in filtered samples in all wells. High
unfiltered chromium concentrations may indicate stainless-steel well corrosion. Iron was detected above
the PQL and DWS in both upgradient and downgradient wells in the WMA U monitoring network in
2022 (Table 3-28), except well 299-W19-41. Manganese, a corrosion constituent, was found above the
PQL or DWS for 2022 in one downgradient well and one upgradient well. Corrosion constituent metals
(including chromium and nickel) are naturally occurring in groundwater and are constituents associated
with stainless-steel alloys typically found in Hanford Site well components (e.g., casings, screens, and
pumps). However, none of the wells are exhibiting concentrations or ratios to iron reflective of the
stainless-steel alloys typically used in Hanford Site monitoring wells, and concentrations are not
increasing (Section 1.5). Therefore, these metals do not indicate a degree of well corrosion that warrants
well maintenance.

In addition to chromium, the following assessment constituents were detected at levels above PQLS
in 2022:

o Filtered and unfiltered arsenic was observed above the PQL in four downgradient wells. The arsenic
results were all under the DWS of 10 pg/L and the Hanford Site background values (7.85 pg/L). It is
not listed in the waste codes on the unit’s Hanford RCRA Permit (WA7890008967) Part A
application.
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e Barium was detected above the PQL in both upgradient and downgradient wells. Barium occurs
naturally in groundwater, and the concentrations observed at WMA U are less than the Hanford Site
background value of 105 pg/L and the DWS of 2,000 pg/L (DOE/RL-96-61).

e Carbon tetrachloride was detected above the PQL and DWS (5.0 pg/L) in all wells. Although carbon
tetrachloride is listed in the dangerous wastes identified from the SST system Hanford RCRA Permit
Part A application, upgradient well values indicate that detections at WMA U in 2022 are from
a regional contaminant plume, and carbon tetrachloride is present in the unconfined aquifer beneath
most of the 200 West Area (Section 2.4 and Figure D-1 in SGW-60578).

e Chloroform was observed above the PQL but below the DWS (70 pg/L) in two downgradient wells.
Chloroform is a byproduct of tetrachloroethene and carbon tetrachloride, which are attributed to a
regional contaminant plume from the Plutonium Finishing Plant (Section 2.4 and Figure 4-3 in
SGW-60578).

e Unfiltered cobalt results were above the PQL in the upgradient well with a maximum value of
2.7 ng/L in October 2022. This was the only sampling event in 2022 in which cobalt results were
above the laboratory PQL.

e Unfiltered copper was detected above the PQL but below DWS (1,000 ug/L) at downgradient
wells 299-W18-40 and 299-W19-44, and filtered copper was above the PQL at downgradient
well 299-W19-44. This element is naturally occurring and is not considered a constituent of interest at
WMA U based on known process history. It is not listed in the waste codes on the unit’s Hanford
RCRA Permit Part A application.

o Filtered nickel was above the PQL in four downgradient wells with a maximum of 23.0 pg/L, and
unfiltered nickel was detected above the PQL in one upgradient well and four downgradient wells
with a maximum of 19.0 pg/L.

e Vanadium was detected above the PQL in all wells, with maximum concentrations of 39.8 pg/L
(unfiltered) and 24.1 pg/L (filtered). Vanadium results were in line with previous data.

e Zinc was detected in unfiltered samples from downgradient wells 299-W18-40, 299-W19-41,
299-W19-44, and 299-W19-45; however, it was undetected in the filtered samples. Zinc occurs
naturally in groundwater, and these detections were above the PQL but below the DWS of
5,000 pg/L. Additionally, zinc is not listed in the waste codes on the unit’s Hanford RCRA Permit
(WAT7890008967) Part A application.

Concentrations of nitrate (not a dangerous waste constituent) exceeded the 45 mg/L DWS in all wells,
including the upgradient well. WMA U is within a regional nitrate plume, but because nitrate in
downgradient wells is higher than in the upgradient well, it is likely that WMA U is also a source of
nitrate to the groundwater.

In 2022, pH was measured above the upper DWS (8.5 pH) at downgradient wells 299-W19-41 and
299-W19-44. The observed concentrations were not out of trend for pH values at these wells.
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Figure 3-14. WMA U
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Table 3-27. WMA U Groundwater Monitoring Network

Hydraulic Elevation Elevation Screen
Head Screen Top Bottom Water Column
Well Year Head Sample
Name Location | Installed Date m ft m ft m ft m ft Frequency Comments
299-W18-260 DG 2014 10/7/2022 | 130.84 | 429.26 132.0 433.0 122.8 403.0 8.0 26.3 Q
299-W18-40 UG 2001 10/7/2022 | 132.09 | 433.37 136.2 446.9 1255 411.9 6.6 215 Q
299-W19-41 DG 1998 10/5/2022 | 130.95 | 429.64 138.7 455.1 128.0 420.0 29 9.6 Q
299-W19-42 DG 1998 10/5/2022 | 130.84 | 429.27 138.4 454.0 127.7 418.9 3.2 10.4 Q
299-W19-44 DG 2001 10/5/2022 | 130.84 | 429.26 136.4 447.7 125.8 412.7 51 16.6 Q
299-W19-45 DG 2001 10/5/2022 | 130.84 | 429.26 137.3 450.6 126.7 415.7 41 13.5 Q
299-W19-47 DG 2004 10/5/2022 | 130.83 | 429.23 136.3 447.3 125.7 412.3 51 16.9 Q
WMA-U_PW1 UG Proposed — — — — — — — — — Q
(299-W18-261)

Note: Requirements are from Table 2-9 in DOE/RL-2019-74, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank System, Rev. 0 and Rev. 1.
= no information (not yet installed)

downgradient
quarterly
upgradient

DG =
Q =
uG =

0 ‘A3d '6€-2¢02-14/304
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Table 3-28. WMA U Sampling Summary for 2022

Water
Quality
Constituent Units Maximum Standard? Comment
Detected Assessment Constituents
Arsenic, unfiltered pa/L 2.00 10° >PQL: 299-W19-41, 299-W19-42,
299-W19-44, 299-W19-47
Avrsenic, filtered pa/L 1.60 10° Same as unfiltered
Barium, unfiltered ug/L 119 2,000° >PQL: All
Barium, filtered pa/L 83.7 2,000° Same as unfiltered
Carbon tetrachloride Mg/l 52.0 5b >WQS: All
Chloroform pa/L 2.0 70° >PQL: 299-W19-45, 299-W18-260
Chromium, unfiltered ug/L 58.0 100° >PQL: All
Chromium, filtered pa/L 43.2 100° >PQL: 299-W18-260, 299-W19-41,
299-W19-42, 299-W19-44, 299-W19-45,
299-W19-47
Cobalt, unfiltered pa/L 2.7 — >PQL: 299-W18-40
Copper, unfiltered Mg/l 30.0 1,000¢ >PQL: 299-W18-40, 299-W19-44
Copper, filtered pa/L 14.0 1,000° >PQL: 299-W19-44
Nickel, unfiltered Mg/l 23.0 — >PQL: 299-W18-40, 299-W19-41,
299-W19-42, 299-W19-44, 299-W19-45
Nickel, filtered ua/L 19.0 — >PQL: 299-W19-41, 299-W19-42,
299-W19-44, 299-W19-46, 299-W19-45
Vanadium, unfiltered pa/L 39.8 — >PQL: All
Vanadium, filtered pa/L 24.1 — >PQL: All
Zinc, unfiltered pa/L 52.6 5,000¢ >PQL: 299-W18-40, 299-W19-41,
299-W19-44, 299-W19-45
Detected Supporting Constituents
Alkalinity mg/L 120 —
Calcium, unfiltered pa/L 75,600 —
Calcium, filtered pa/L 78,900 —
Chloride mg/L 355 250°¢
Dissolved oxygen mg/L 16.8 —
Hexavalent chromium pa/L 45.0 489
Iron, unfiltered pg/L 3,200 300°¢ >\WQS: 299-W18-40, 299-W18-260,
299-W19-44, 299-W19-45, 299-W19-47
Iron, filtered pa/L 140 300¢
Magnesium, unfiltered pa/L 25,500 —
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Table 3-28. WMA U Sampling Summary for 2022

Water
Quality
Constituent Units Maximum Standard? Comment

Magnesium, filtered Mg/l 25,900 —

Manganese, unfiltered pg/L 156 50¢ >WQS: 299-W18-40, 299-W19-47
Manganese, filtered Mg/l 5.1 50¢

Molybdenum, unfiltered Mg/l 8.6 —

Molybdenum, filtered pa/L 7.1 —

Nitrate mg/L 237 45¢ >WQS: All

pH maximum unitless 8.7 8.5¢ >WQS: 299-W19-41, 299-W19-44
pH minimum unitless 7.6 6.5¢

Potassium, unfiltered pa/L 5,910 —

Potassium, filtered Mg/l 5,900 —

Sodium, unfiltered pa/L 31,600 —

Sodium, filtered Mg/l 31,900 —

Specific conductance pS/cm 787 —

Sulfate mg/L 67.7 250°¢

Temperature °C 24.7 —

Turbidity NTU 33.0 5b >\WQS: 299-W18-40, 299-W19-45,

299-W19-47

Note: Maximum is based on the required sample results for this RCRA unit with concentrations above the PQL and not
flagged as suspect or rejected. Appendix A presents the full dataset for 2022.

a. Water quality standards are provided for information only and are not used to determine RCRA groundwater monitoring
exceedances.

b. 40 CFR 141, Subpart G, “National Primary Drinking Water Regulations,” “Maximum Contaminant Levels and Maximum
Residual Disinfectant Levels.”

C. 40 CFR 143.3, “National Secondary Drinking Water Regulations,” “Secondary Maximum Contaminant Levels.”

d. Individual risk-based concentration levels as derived from WAC 173-340-720, “Model Toxics Control Act—Cleanup,”
“Groundwater Cleanup Standards,” as calculated in ECF-100NPL-10-0462, Calculation of Standard Method B Groundwater
Cleanup Levels for Potable Groundwater for the 100 Areas and 300 Area Remedial Investigation/Feasibility Study Reports.

e. The federal drinking water standard for nitrate is 10 mg/L, expressed as nitrogen (40 CFR 141, Subpart G). This equates to
45 mg/L when expressed as NOz.

— = no water quality standard RCRA = Resource Conservation and Recovery Act of 1976
NTU = nephelometric turbidity unit WQS = water quality standard
PQL = practical quantitation limit
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4 Corrective Action Monitoring

Two RCRA units that affected groundwater quality are monitored under final status corrective action
programs. Remediation of groundwater contaminated by these units and other waste sites within the OUs
is in progress under the CERCLA program.

41 183-H Solar Evaporation Basins

The 183-H Solar Evaporation Basins (116-H-6 waste site) (Figures 1-1 and 4-1) consisted of four basins
in the 100-H Area. The basins were originally part of the larger 183-H water treatment facility, which had
12 additional basins. Following decommissioning of the water treatment facility, the four remaining
basins were used to evaporate various liquid waste streams, including neutralized spent acid etch
solutions from the 300 Area fuel fabrication facilities. The waste solutions contained various
contaminants, including chromium, uranium, and nitrate. The basins were used for waste evaporation
from July 1973 until November 1985 and were demolished in 1995. The contaminated soil was removed
to a depth of 4.6 m (15 ft) below Basin 1 in 1996 (DOE/RL-97-48, 183-H Solar Evaporation Basins
Postclosure Plan).

Groundwater protection was demonstrated through modeling, and Ecology approved a modified RCRA
closure in May 1997 (Soper, 1997, “Acceptance of “Closure Certification for the 183-H Solar
Evaporation Basins (T-1-4),” 96-EAP-246"). Clean closure of the site was not achieved because fluoride
and nitrate levels in soil below the 4.6 m (15 ft) deep excavation exceeded the MTCA Method B cleanup
levels (WAC 173-340) for groundwater protection. Therefore, the 183-H Solar Evaporation Basins were
closed in place under the modified closure provisions of the Hanford RCRA Permit (WA7890008967)
with specified measures for post-closure care. Ongoing groundwater monitoring results suggest that the
vadose zone beneath the 183-H Basins is a continuing source of contamination to groundwater.

Groundwater monitoring to meet RCRA requirements is conducted in accordance with the Hanford
RCRA Permit (WA7890008967, Part VI, Post-Closure Unit 2 (PCU-2), Chapter 3.0, “Groundwater
Monitoring” [modification date of May 24, 2017]) (hereinafter referred to as the PCU-2 groundwater
monitoring plan). The plan monitors total chromium (collected as a filtered sample) and nitrate as
dangerous waste constituents identified for corrective action monitoring. Corrective action was deferred
to the CERCLA program for the 100-HR-3 OU (Executive Summary of the PCU-2 groundwater
monitoring plan). CERCLA remediation includes groundwater P&T for Cr(V1) and monitored natural
attenuation for nitrate. Projections indicate CERCLA cleanup levels will be reached in 2032 for Cr(VI)
and in 2026 for nitrate (Section 6.5 of EPA, et al., 2018, Record of Decision Hanford 100 Area Superfund
Site 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units). RCRA monitoring for
total chromium (filtered) and nitrate will continue at least until the end of the RCRA compliance period
(2022) and may extend beyond the compliance period until the permit concentration limits are not
exceeded for 3 consecutive years (Section 3.2.4 of the PCU-2 groundwater monitoring plan).

The unconfined aquifer is very thin below the former 183-H Solar Evaporation Basins, and most of the
wells are screened across the entire thickness of the aquifer. In a typical year, the saturated aquifer
thickness varies from <1 m (3 ft) in the fall during low river stage to 3 m (10 ft) in the spring and early
summer during high river stage. Groundwater flow direction and gradients vary due to the influence of
the nearby extraction and injection wells and river stage, and a cone of depression was evident on the
March 2022 water table map (Figure 4-1). Therefore, flow directions were variable and the average linear
velocity could not be determined (Table 1-2).
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The 183-H Solar Evaporation Basins monitoring network (Table 4-1) is scheduled for semiannual
sampling for total chromium (filtered), nitrate, and field parameters. The full network was successfully
sampled in June and October 2022, although most wells need to be sampled with a bailer rather than a
pump. Table 4-2 lists the 2022 sample dates for each well. In October, samples from well 199-H4-89
were bailed and the water level was in the sump, but the data were used because the water level had only
recently declined. Because most of the 183-H wells are nearly dry during the period of lowest river stage,
future sampling will be scheduled earlier in the fall.

Table 4-2 summarizes the 2022 monitoring results for the 183-H Solar Evaporation Basins. Total
chromium did not exceed the permit concentration limit of 48 pg/L in 2022 in any wells. Nitrate exceeded
the permit concentration limit of 45 mg/L in October 2022 in wells 199-H4-84 and 199-H4-88.

Contaminant concentrations in wells 199-H4-84 and 199-H4-88 (located within the footprint of the
former basins) generally rise with the water table in response to changes in river stage. These increased
concentrations occur when contamination remains in the lower vadose zone and the water table rises high
enough to encounter the periodically rewetted zone, releasing the contaminants into the water column.
The water table in spring 2022 did not rise enough to cause an increase in concentrations.

The objective of the corrective action monitoring program is to evaluate the effectiveness of the
correction action. A statistical evaluation is conducted for wells when eight independent samples are
available for the upper confidence limit (UCL) of the mean (or 95% UCL) calculation. When sample
results in the dataset are less than the concentration limit, a nonstatistical or visual analysis of the data is
conducted. In these cases, each result in the dataset (10 samples) must be less than the concentration limit.
In addition, the PQL for each sample in the dataset must not exceed the concentration limit established in
the Hanford RCRA Permit (WA7890008967).

The statistical evaluation for the first half of 2022 was reported in SGW-68219, Post-Closure Corrective
Action Groundwater Monitoring Report for the 183-H Solar Evaporation Basins: January — June 2022
(Table 4-3). The 95% UCL values exceeded the 45 mg/L concentration limit for nitrate at

wells 199-H4-84 and 199-H4-88. Wells 199-H4-84 and 199-H4-88 are located within the footprint of the
former 183-H Solar Evaporation Basins. No UCLs exceeded the 48 pg/L permit concentration limit for
chromium.

Table 4-3 includes preliminary results of a statistical evaluation for the second half of 2022. Final
calculation results of that statistical evaluation will be published in SGW-68806, Post Closure Corrective
Action Groundwater Monitoring Report for the 183-H Solar Evaporation Basins: July — December 2022.
The calculation was in progress when this annual report was prepared. The 95% UCL values exceeded the
concentration limit for nitrate at wells 199-H4-84 and 199-H4-88.

According to the Hanford RCRA Permit (WA7890008967), the compliance period for 183-H Solar
Evaporation Basins is equal to 25 years and will end in year 2022 if concentrations are less than the
concentration limit for the last 3 consecutive years of the compliance period. Due to the nitrate results
being above concentration limits in wells 199-H4-84, 199-H4-88, and 199-H4-89 within the last 3 years,
the compliance period will extend and monitoring will continue until the concentration limit for nitrate is
not exceeded for 3 consecutive years. In the last 3 consecutive years, chromium concentrations have been
below the 48 pg/L permit concentration limit, with the highest result at 30 pg/L in 2019 from

well 199-H4-84. However, because filtered total chromium concentration peaks near or above the permit
concentration limit were previously reported during years with sufficiently high water levels in

wells 199-H4-84 and 199-H4-88, monitoring for total chromium (filtered) will also continue. In addition,
monitoring for nitrate and filtered total chromium will continue because unconfined aquifer P&T wells
near 183-H wells were turned off for the 100-H North Rebound Study in October 2022. Rebound studies
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The 300 Area Process Trenches (316-5 waste site) (Figures 1-1 and 4-2) received mixed waste effluent
discharges from fuel fabrication and nuclear research laboratories in the 300 Area Industrial Complex
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Table 4-3. Statistical Evaluation of 183-H Solar Evaporation Basins

Dangerous Waste Constituents for 2022

Chromium (Filtered) Nitrate
(Permit Concentration (Permit Concentration
Limit 48 pg/L) Limit 45 mg/L)
Semiannual
Well Period 95% UCL 95% UCL
199-H4-8 N/A® N/A?
199-H4-84 37 92
199-H4-85 January — June N/A® N/A?
199-H4-88 N/A? 57
199-H4-89 N/A® 28
199-H4-8 N/A? N/A2
199-H4-84 350 80°
199-H4-85 July - December N/A? N/A?
199-H4-88 N/A? 57°
199-H4-89 N/A2 34b

Sources: SGW-68219, Post Closure Corrective Action Groundwater Monitoring Report for the 183-H Solar
Evaporation Basins: January — June 2022, and in-process report to be published in SGW-68806, Post Closure
Corrective Action Groundwater Monitoring Report for the 183-H Solar Evaporation Basins: July — December 2022.

Note: Yellow highlighted cells indicate that the UCL exceeded a concentration limit identified in the Hanford RCRA
Permit (WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous
Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as amended, Part VI,

Post-Closure Unit 2 (PCU 2), Chapter 3.0, “Groundwater Monitoring”).
a. None of the results in the dataset exceeded the concentration limit; therefore, no UCL was calculated.

b. Preliminary result; check of the calculation is in progress.

N/A
RCRA =
UCL

not applicable

Resource Conservation and Recovery Act of 1976
upper confidence limit on the mean

300 Area Process Trenches

from 1975 to 1987, followed by continued discharge of cooling water with small quantities of

nonhazardous maintenance and process waste until December 1994. A comprehensive description,

including a history of operations, is provided in Section 3.1.1 of the Post-Closure Unit 1 (PCU-1)

groundwater monitoring plan in the Hanford RCRA Permit (WA7890008967). The PCU-1 groundwater

monitoring plan was incorporated into Part VI of the Hanford RCRA Permit, Revision 8c, on

May 24, 2017.2 RCRA monitoring includes the dangerous waste constituents cis-1,2-dichloroethene

(cis-1,2-DCE) and trichloroethene (TCE).

2 Minor formatting modifications were made to the groundwater monitoring plan on March 15, 2018.
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DOE remediated the 300 Area Process Trenches in 1991 under a CERCLA expedited response action by
excavating contaminated soil and transporting the excavated soil to the north end of the trenches

(Section 2.4 in DOE/RL-92-32, Expedited Response Action Assessment for 316-5 Process Trenches).
Additional removal actions were performed in 1997 and 1998, followed by backfilling and surface
restoration in 2004 (Chapter 3 in DOE/RL-2004-74, 300-FF-1 Operable Unit Remedial Action Report).
The 300 Area Process Trenches were closed in 1998 under a modified closure with requirements for
continued corrective action groundwater monitoring. Corrective action was deferred to the CERCLA
program for the 300-FF-5 OU (Executive Summary of the PCU-1 groundwater monitoring plan in the
Hanford RCRA Permit). CERCLA remediation includes monitored natural attenuation of cis-1,2-DCE
and TCE. In 2020, EPA agreed that CERCLA monitoring for TCE could be discontinued because
concentrations have attained the cleanup level in all CERCLA network wells (TPA-CN-0883, Tri-Party
Agreement Change Notice Form: DOE/RL-2014-42, 300-FF-5 Operable Unit Remedy Implementation
Sampling and Analysis Plan, Rev. 0). The Hanford RCRA Permit specifies that monitoring for TCE must
continue through the RCRA compliance period (year 2022), and if TCE concentrations remain below the
concentration limit for 3 years before the end of the compliance period, then RCRA TCE monitoring may
be discontinued (Section 3.2.4 of the PCU-1 groundwater monitoring plan). The TCE concentration has
been below 4 pg/L since before the year 2020 (since year 2000); thus, TCE monitoring will end in 2022.
RCRA monitoring will continue for cis-1,2-DCE until concentrations have not exceeded the
concentration limit for 3 consecutive years.

The RCRA post-closure groundwater monitoring program under WAC 173-303-645 uses wells at four
locations: one upgradient (northwest) and three downgradient (east, southeast, and south) of the former
300 Area Process Trenches (Figure 4-2; Table 4-4). The most distant downgradient location is about

200 m (660 ft) to the southeast, along the dominant groundwater flow path from the trenches. Two wells
are located at each of the four locations. Well names ending in “A” are screened near the water table, and
well names ending in “B” are screened in the lower portion of the unconfined aquifer.

The water table near the former trenches is not declining and is directly affected by the Columbia River
stage. Dry well conditions are unlikely in the future (Section 3.2.5 in the PCU-1 groundwater monitoring
plan in the Hanford RCRA Permit). Groundwater flows generally toward the south-southeast beneath the
former trenches. In March 2022, the hydraulic gradient sloped to the south-southeast at 3.8x10, and the
estimated average linear velocity was 20 m/d (66 ft/d) (Table 1-2).

The sampling schedule for the monitoring wells is designed to accommodate two sampling events each
year, with collection scheduled during high river stage (typically May through June) and low river stage
(typically September through November). This annual report for 2022 includes cis-1,2-DCE, TCE, and
field parameter results for samples collected in June and September. In 2022, sampling was performed as
planned (Table 4-5).

The Hanford RCRA Permit (WA7890008967) concentration limits for cis-1,2-DCE and TCE are 16 pg/L
and 4 ug/L, respectively, consistent with the cleanup levels in the CERCLA Record of Decision

(EPA et al., 2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and Record of
Decision Amendment for 300-FF-1). DOE reports the results of 300 Area Process Trenches groundwater
monitoring semiannually (SGW-68424, Post-Closure Corrective Action Groundwater Monitoring Report
for the 300 Area Process Trenches: January — June 2022; and SGW-68717, Post-Closure Corrective
Action Groundwater Monitoring Report for the 300 Area Process Trenches: July — December 2022).

During 2022, TCE concentrations were below the Hanford RCRA Permit (WA7890008967)
concentration limit (4 pg/L) and were mostly below the analytical detection limit (Table 4-5). Low-level
detections of TCE in well 399-1-16B (Figure 4-3), with a maximum of 1.7 pg/L, may be from the former
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300 Area Process Trenches or the former 316-2 North Process Pond (Appendix F of DOE/RL-2010-99,
Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2, and 300-FF-5 Operable Units). As
discussed previously in this section, requirements in the Hanford RCRA Permit to end monitoring for
TCE have been satisfied, and TCE monitoring is no longer required after 2022.

In samples from well 399-1-16B, cis-1,2-DCE continued to exceed the Hanford RCRA Permit
(WA7890008967) concentration limit (16 pg/L), with concentrations ranging from 119 to 160 ug/L
(Figure 4-4). Detections of cis-1,2-DCE at the other seven wells were below the analytical detection limit
(Table 4-5, Figure 4-4) with a maximum of 0.99 ug/L at well 399-1-17B. Numerical modeling indicates
that the source of cis-1,2-DCE is probably not the 300 Area Process Trenches, and it resulted

from degradation of TCE and tetrachloroethene (PCE) that were historically disposed in the process
ponds (Appendix F of DOE/RL-2010-99). Monitoring for cis-1,2-DCE will continue as required in the
Hanford RCRA Permit.

In accordance with Section 3.3.2 of the PCU-1 groundwater monitoring plan in the Hanford RCRA
Permit (WA7890008967), a statistical evaluation was performed to compare the dangerous waste
constituent results to the Hanford RCRA Permit concentration limits. The evaluation applies to results at
individual point-of-compliance (downgradient) wells. The 95% UCL on the mean is used for results that
exceed concentration limits. A nonstatistical analysis is used for results that are less than

concentration limits. In addition, the PQL for each sample in the dataset must not exceed the
concentration limit established in the Hanford RCRA Permit.

The statistical evaluation is conducted semiannually (SGW-68424; SGW-68717). The only 95% UCL
that exceeded the Hanford RCRA Permit (WA7890008967) concentration limit in a downgradient well
was for cis-1,2-DCE in well 399-1-16B, which is consistent with previous monitoring results (Table 4-6).



DOE/RL-2022-39, REV. 0

/ 1 ® RCRA Monitoring Well
\gb '] Well prefix '399-' omitted.

Water Table Elevation
March 2022 (NAVD88)

Contour 0.1 meter Interval

Monitored Facility

Waste Sites
/
q/ Facilities
,\()@ l I Former Operational Boundary
f 1-18B Roads
0 50 100 150 200m
1 SN N I E—
\ T T T
I 3 0 150 300 450 600 ft
o3 Bl e s
)\0 \ RA22 300APT-2/7/202
A

Groundwater Flow

l 618-4 “

Burial Ground

Burial'Ground \\ I

\
1‘-1OB
1=10AJ

316-2
North"Process

Process Trenches

618-1

Burial Ground\

\ 316-1
South.Process
Pond

AR~ )\

Reference: ECF-HANFORD-23-0009, Preparation of the March 2022 Hanford Site Water Table Map.
Figure 4-2. 300 Area Process Trenches (316-5 Waste Site)

4-10



Table 4-4. 300 Area Process Trenches Groundwater Monitoring Network

Hydraulic Elevation Elevation Screen Water
Head Screen Top Bottom Column
Well Year Head Sample
Name Location | Installed Date m ft m ft m ft m ft Frequency Comments
399-1-10A DG 1986 9/13/2022 | 105.24 | 345.28 106.9 350.8 102.3 335.8 2.9 9.5 S
399-1-10B DG deep 1991 9/13/2022 | 105.25 | 345.31 82.7 271.3 79.6 261.3 25.6 84.0 S
399-1-16A DG 1986 9/13/2022 | 105.13 | 344.92 107.0 351.0 102.4 336.0 2.7 8.9 S
399-1-16B DG deep 1987 9/13/2022 | 105.17 | 345.05 84.8 278.4 81.8 268.4 23.4 76.7 S
399-1-17A DG 1986 9/13/2022 | 105.17 | 345.06 107.7 353.5 103.2 338.5 2.0 6.6 S
399-1-17B DG deep 1986 9/14/2022 | 105.22 | 345.20 85.0 278.8 81.9 268.8 23.3 76.4
399-1-18A UG 1986 9/14/2022 | 105.61 | 346.48 107.3 352.1 102.8 337.1 2.9 9.4 S
399-1-18B UG deep 1987 9/14/2022 | 105.66 | 346.64 86.0 282.1 82.9 2721 22.7 74.6 S

TI-¥

Note: Requirements are from the Hanford RCRA Permit (WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the
Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as amended, Part VI, Post-Closure Unit 1 (PCU-1), Chapter 3.0, “Groundwater Monitoring Plan”).

DG = downgradient S semiannual
RCRA = Resource Conservation and Recovery Act of 1976 UG upgradient

0 ‘A3 '6€-2¢02-14/304
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Table 4-5. 300 Area Process Trenches RCRA Sampling Results for 2022

Specific
Well RCRA cis-1,2-DCE TCE Conductance Temperature Turbidity
Name Sample Date (ug/L) (ug/L) pH (1S/cm) (o) (NTU)
Permit Concentration Limit 16 4.0 — — — —
399-1-10A 6/1/2022 0.22) 0.18U 7.59 222 16.9 291
9/13/2022 032U 0.333U 7.63 429 17.4 0.19
399-1-10B 6/1/2022 0.333U 0.333U 7.18 306 15.9 0.65
9/13/2022 0.333U 0.333U 7.24 301 17.0 0.79
399-1-16A 6/1/2022 0.333U 0.333U 7.70 293 16.7 1.02
9/13/2022 0.333U 0.333U 7.48 381 16.7 0.24
399-1-16B 6/1/2022 160 1.7 8.18 325 16.8 1.26
9/13/2022 119 DH 1.0J 8.01 320 17.1 0.64
9/13/2022 135 DH 1.271 8.01 320 17.1 0.64
399-1-17A 6/1/2022 0.333U 0.333U 7.31 499 17.7 1.80
9/13/2022 0.333U 0.333U 7.42 521 17.4 0.29
399-1-17B 6/1/2022 0.76J 0.18U 7.51 357 17.6 2.81
9/14/2022 0.99J 03U 7.61 355 17.2 1.25
399-1-18A 6/1/2022 0.333U 0.333U 7.79 498 17.2 1.08
9/14/2022 0.333U 0.333U 7.88 520 17.7 0.55
399-1-18B 6/1/2022 0.333U 0.333U 7.31 364 17.3 0.48
9/14/2022 0.333U 0.333U 7.38 368 17.7 1.26

0 ‘A3 '6€-2¢02-14/304
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Table 4-5. 300 Area Process Trenches RCRA Sampling Results for 2022

Well
Name

RCRA
Sample Date

¢is-1,2-DCE
(Hg/L)

TCE
(1g/L)

pH

Specific
Conductance
(pS/cm)

Temperature
¢C)

Turbidity
(NTU)

Notes: Sample results collected for this RCRA unit. Appendix A presents the full dataset for 2022. A duplicate sample was collected at well 399-1-16B on

September 13, 2022.

Yellow highlighted cells indicate exceedances of the concentration limit defined in the Hanford RCRA Permit (WA7890008967, Hanford Facility Resource
Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as

amended, Part VI, Post-Closure Unit 1 (PCU-1), Chapter 3.0, “Groundwater Monitoring Plan”).
cis-1,2-DCE = cis-1,2-dichloroethene

D = analyte was reported at a secondary dilution factor

H = analysis holding time was exceeded

J = estimated value; result is below the quantitation limit
NTU = nephelometric turbidity unit

RCRA

TCE
U

Resource Conservation and Recovery Act of 1976

trichloroethene

result is below the method detection limit

0 ‘A3 '6€-2¢02-14/304
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Table 4-6. Statistical Evaluation of 300 Area Process Trenches

Dangerous Waste Constituents for 2022

cis-1,2 Dichloroethene Trichloroethene
(Permit Concentration (Permit Concentration
Limit = 16 pg/L) Limit = 4 pg/L)
Well Semiannual Period 95% UCL 95% UCL
399-1-10A January — June N/A* N/A*
399-1-10A July — December N/A* N/A*
399-1-10B January — June N/A* N/A*
399-1-10B July — December N/A* N/A*
399-1-16A January — June N/A* N/A*
399-1-16A July — December N/A* N/A*
399-1-16B January — June 159.0 N/A*
399-1-16B July — December 156.0 N/A*
399-1-17A January — June N/A* N/A*
399-1-17A July — December N/A* N/A*
399-1-17B January — June N/A* N/A*
399-1-17B July — December N/A* N/A*

Sources: SGW-68424, Post-Closure Corrective Action Groundwater Monitoring Report for the 300 Area Process Trenches:
January — June 2022.

SGW-68717, Post-Closure Corrective Action Groundwater Monitoring Report for the 300 Area Process Trenches:
July — December 2022.

Note: Yellow highlighted cells indicate that the 95% UCL exceeded concentration limits defined in Hanford RCRA Permit
(WAT7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the
Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as amended, Part VI, Post-Closure Unit 1 (PCU-1),
Chapter 3.0, “Groundwater Monitoring Plan”).

*None of the results in the dataset exceeded the concentration limit; therefore, the UCL was not calculated.

N/A
RCRA
UCL

not applicable
Resource Conservation and Recovery Act of 1976
upper confidence limit on the mean
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2022 Groundwater Data for Hanford Site RCRA Monitoring Wells
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A1 Monitoring Data for 2022

This appendix consists of a compilation of groundwater data, including laboratory analytical results, field
measurements, and water-level measurements, collected at the Resource Conservation and Recovery Act
of 1976 (RCRA) dangerous waste management units discussed in this report. The data are organized by
site. The data for each site are tabulated in Microsoft® Excel® files provided electronically with
hardcopies of this report. For informational purposes, this appendix includes data from other groundwater
monitoring programs. Only the well networks, constituents, and sampling events identified in the current
RCRA monitoring plans are used for RCRA groundwater monitoring compliance.

Groundwater data are available online via the Environmental Dashboard Application at
https://ehs.hanford.gov/eda.

A2 Reference

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at:
https://www.govinfo.gov/content/pkg/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf.

® Microsoft and Excel are registered trademarks of Microsoft Corporation in the United States and other countries.
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