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Executive St n y

The U.S. Department of Energy conducts groundwater monitoring at 25 dangerous waste
management units (DWMUs) regulated under the Resource Conservation and Recovery
Act of 1976 (RCRA)1 at the Hanford Site. RCRA regulates the management « solid
waste, hazardous waste, and certain underground storage tanks, and applies to active or
recently active DWMUSs. Groundwater monitoring is required at land disposal units,
including surface impoundments, landfills, or land treatment facilities to determine if
they are affecting water quality in the uppermost aquifer. The uppermost aquifer is
unconfined beneath most of the Hanford Site and semiconfined in some locations.
Groundwater monitoring requirements for Hanford Site RCRA DWMUs fall into one of
two broad categories: interim status or final status. Final status units incorporated into the
Hanford Fucility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous
Waste Portion for the Treatment, Storage. and Disposal of Dangerous Waste? require
groundwater monitoring under Washington State dangerous waste regulations

(WAC 173-303-6453). Interim status regulated units require groundwater monitoring
under WAC 173-303-400(3)(c)(v),* and by reference 40 CFR 265.5 Annual reporting is

required by March 1 each year under interim status requirements.

During 2017, U.S. Department of Energy (DOE) monitor¢ nine DWMUs under interim
status indicator evaluation programs and five under final status detection programs.

New interim status groundwater monitoring plans were implemented for the

216-A-37-1 Crib, 216-B-3 Pond, and 216-S-10 Pond and Ditch in 2017. New monitoring
requirements for the Liquid Effluent Retention Facility were implemented through

a revision to the Hanford RCRA Permit. Also in 2017, Ecology approved a request for

SC 6901, et seq. Available at:

2 Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste  rtion for the
Treatment, Storage, and Dl'sposa/ nf Nonnarniic IWacta ae amandad \Wachinntnn Qtata Dangriment of Eco]ogy‘
Richland, Washington. Available af

3 WAC 173-303-645, “Dangerous Vvaste Reniiatinne * "Ralsacae rram Raaliaran |inite © wachinatnn Administrative
Code, Olympia, Washington. Available at

4 WAC 173-303-400, “Dangerous Waste Administrative
Code, Olympia, Washington. Avail e al

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

DNiennecal Farilitiae ” Qiithnart E “CaraninAdAAlater Manitarina ¥ Cndo nf Fadaral Roniidatinne Auailahle at-
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a Class 2 Modification, which adds a clean closure option for the 1301-N and

1325-N Liquid Waste Disposal Facilities.

Nine DWMUs were monitored under groundwater quality assessment programs to
evaluate the nature and extent of contamination. € of these, the Nonradioactive
Dangerous Waste Landfill, began assessment in 2017 as a result of a new critical

mean exceedance.

The 183-H Solar Evaporation Basins and the 300 Area Process Trenches continued to
be monitored under corrective action programs in 2017. The groundwater monitoring
requirements for both units were revised in 2017 with the implementation of Hanford

RCRA Permit modifications.

In 2017, five new RCRA wells were installed (three for the 216-A-29 Ditch and one each
for the 216-B-3 Pond and the 216-A-17-1 Crib). Two RCRA wells were

decommissioned.
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The verification sample results for TOX from the splits were inconclusive in verifying an excee  1ce to
the TOX indicator pa aeter. The VOA analyses: cated at the TOX is associated with chloroform.
Organics were not documented as having been dis  rged to 1325-N, and the upgradient to downgradient
well comparison indicates that the TOX exceedance at well 199-N-41 is not a release from 1325-N but
rather from m" ation of chloroform from an upgradient source. Therefore, 13. N remains in

detection  mitoring.

Statistical comparisons for specific conductance were performed in 2017 using the intrawell testing

method for 1325-N, and there were no exceedances (Table 2-7). Applyi ~ well testing (as identified
in EPA 530/R-09-007, Statistical Analysis of Groundwater  onitoring . RCRA Facilities

Unified Guidance) provides a method to account for the spatial variabili : specific cor  ictance
indicator parameter for statistical comparisons. Intrawell testing is a parametric an / of variance

method applicable {  letection monitc g as providedin  AC 173-303-645(8)(h)(i). Applying the
intrawell comparison for specific conductance reduces the number of false positives associated with the
nonregulated sulfate present in grou  water. As discussed in previous RCRA reports

(e.g., DOE/RL-2016-66, Hanford Site RCRA Groundwater Monitor ~ Report for 2016), the presence of
sulfate in groundwater causes exceedances of the specific conductance critical n upgradient/
downgradient (interwell) statistical comparisons. S  ate is not a regulated wa tituent, but its
presence results in significant spatial variability in specific conductance.

2-8
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2.13 Low-Level Waste Management Area 3

LLWMA-3 (Figure 2-15) is located in the northwest quadrant of the 200 West Area and has four burnial
grounds (218-W-3A, 218-W-3AE, 218-W-5, and 200-W-254) within its boundary. The 218-W-3A Burial
Ground (0.204 km? [0.079 mi?]) has 57 unlined trenches and operated between 1970 and 1998.

The 218-W-3AE Burial Ground (0.200 km? [0.077 mi?]) has eight unlined trenches and operated

between 1981 and July 2004. The 218-W-5 Burial Ground (0.27 km? [0.103 mi?]) has 10 unlined trenches
and began operating in 1986. The 200-W-254 Burial Ground (0.105 km? [0.041 mi?] was originally
within the 218-W-5 Burial Ground boundary.

In 2014, a new waste site code (200-W-254) was placed in the Waste Information Data System database
to specifically identify the operating units (i.e., active areas) of the 218-W-5 Burial Ground containing
Trenches 31 and 34 and associated waste treatment and storage pads. Constructed with double
polyethylene liners, the trenches and pads are unique within LLWMA-3 and direct all surface runoff to
a leachate collection and removal system. The 200-W-254 Burial Ground began operating in 1999 and
continues to receive waste. Trenches 31 and 34 and associated waste treatment and storage pads are
considered four separate DWMUs.

LLWMA-3 is monitored under an interim status indicator program as described in DOE/RL-2009-68,
Interim Status Groundwater Monitoring Plan for the LLBG WMA-3. The monitoring  wc  consists of
one upgradient well and three downgradient wells that monitor Trenches 31 and 34 (Table 2-49). Each
well was constructed according to WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells,” and the saturated thickness across screen intervals is expected to be adequate for
future groundwater sampling.

Between 2012 and 2014, water levels increased due to the injection of water from the 200 West
Area P&T system in and adjacent to LLWMA-3 (Figure 2-15). Groundwater levels declined 60 to 80 cm
(24 to 31 in.) between 2015 and 2016 and increased 20 to 40 ¢cm (8 to 16 in.) between 2016 and 2017.

The water table elevation in upgradient well 299-W9-2 remains higher than downgradient wells by

at least 0.24 m (0.79 ft). Groundwater flows predominately to the east beneath LLWMA-3 but is locally
affected by P&T injection wells. The estimated groundwater flow rates beneath LLWMA-3 range from
0.036 m/d (0.12 ft/d) within the southern portion to 0.21 m/d (0.69 ft/d) in the northern portion of this
LLWMA (Table 2-50).

Wells in the LLWMA-3 monitoring network were s pled in 2017 for indicator parameters
(specific conductance, pH, TOC, and TOX; Table 2-51), watet ity parameters (chloride, iron,
manganese, phenol sodium, and sulfate), and other parameters (l'able 2-52).

As shown in Table 2-51, the average specific conductance in downgradient well 299-W10-31 exceeded
the critical mean value in March and September. The elevated specific conductance is presumed to be
from increasing nitrate concentration associated with the migration of a regional nitrate plume. In 2017,
the nitrate concentration in well 299-W10-31 was 44.7 mg/L. The highest nitrate concentration in

a LLWMA-3 well in 2017 was 52.7 mg/L in 299-W10-30, which exceeds the 45 mg/L. DWS equivalent
and is an increase from 30.5 mg/L in 2016.

The TOX concentrations in well 299-W 10-30 exceeded the critical mean value in March and September
(Table 2-51). The TOX concentrations are consistent with observed levels of carbon tetrachloride in the
area (SGW-59713-VA, LLWMA-3 Groundwater Monitoring: 299-W10-31 Specific Conductance and
TOX;, and SGW-61120, Meeting Notes — Briefing to Ecology on LLWMA-3 RCRA Groundwater
Monitoring). The carbon tetrachloride concentration in well 299-W  )-30 was 15.1 pg/L in 2017.
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Table 3-3 summarizes the monitoring results for 2017. Nitrate continued to exceed the DWS equivalent in
wells 299-E24-20 and 299-E25-93. Chromium exceeded the DWS in one unfiltered sample from

well 299-E25-40 in June, but the filtered sample had no detectable chromium. lron and nickel were also
elevated in the June unfiltered sample, suggesting the presence of particulate matter from the
stainless-steel casing or screen. The well is scheduled for cleaning and inspection via video logging to
evaluate the casing condition.

The June samples for herbicide analysis and were not1 orted because laboratory ¢ bration verification
standards did not meet acceptance criteria. Samples for her  ides were re-collected in July and

August 2017. Low-level detections of pesticides, VOAs, semivolatile organic compounds, and dioxins
were noted in 2017. All detected constituent concentrations were *J” qualified by the analytic.
laboratories, except for the tentatively identified co round 2-propanol (in well 299-E25-2),

The laboratory “J” flag indicates that the value is estimated, the detection is uncertain, and the  ue
reported is less than the PQL but greater than or equal to the method detection limit. Detailed evaluation
and discussion of the groundwater quality assessment results will be presented in a first

determination report.

Cyanide is detected in WMA C monitoring wells, located upgradient from WMA A-AX. Total cyanide
was analyzed in WMA A-AX wells in 2017, though it is not required by the monitoring plan. The ighest
total cyanide concentration 2017 was 5.5 pg/L in upgradient well 299-E24-33. Cyanide also was
detected in upgradient well 299-E24-22 and downgradient wells 299-E25-93 and 299-E25-94.
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The WMA B-BX-BY well network consists of six upgradient and nine downgradient wells (Table 3-4). Most
of the well screens extend across the entire unconfined aquifer to the underlying basalt surface. The water
table elevation at WMA B-BX-BY declined an average of 1.4 cm/yr (0.6 in./yr) between 2012 and 2017. The
wells have adequate water columns in the screened interval for sampling during the next decade.

Groundwater gradient magnitudes and flow directions were determined using the 200 East Area low-gradient
monitoring network for the period of October 2016 through September 2017 (Figure 2-6). The estimated
gradient average is 7.0%10° m/m, dipping to the southeast (Table 3-5). The estimated groundwater flow rate
ranged from 0.59 to 0.66 m/d (2.0 to 2.2 ft/d). In 2017, groundwater was pumped from two extraction wells
near WMA B-BX-BY as part of a CERCLA removal action for the B Complex technetium-99 and uranium
plumes (DOE/RL-2016-41, Action Memorandum for the 200-BP-5 Operable Unit Groundwater Extraction).
Figure 3-2 illustrates the extraction well locations. Because the hydraulic conductivity of the aquifer is so
high, they do not create a discernible cone of depression, but it can be assumed that groundwater extraction
affects flow directions locally. Groundy er extraction will continue in 2018.

All of the network wells were sampled quarterly during the reporting period, except for decommissioned
well 299-E33-18 (Table 3-4). Well 299-E33-41 was sampled twice in May because of incorrect cyanide
preservation  ing the first sampling t1

The dangerous waste constituent cyanide had sources in the BY Cribs and in WMA B-BX-BY (B, BX, and
possibly BY Tank Farms). The monitoring plan requires analysis for total cyanide, and five wells had total
cyanide results above 200 pg/L in 2017 (Table 3-6 and Figure 3-3). A 2016 EPA document clarifies that
total cyanide methods are allowed for screening, but cyanide is regulated as free cyanide, and the 200 pg/L
DWS applies to free cyanide (EPA, 2( 5, Cvanide Clarification of Free and Total Cyanide Analysis for Safe
Drinking Water Act (SDWA) Compliance). Cyanide forms complexes with various metals, and only a portion
is bioavailable as ” :e cyanide. Chlorinating water for municipal water supplies may increase the amount of
bioavailable cyatuue, so EPA defines “free” as amenable to chlorination. Total cyanide concentrations in
groundwater are typically much higher t" - free or amenable cyanide concentrations.

In 2017, WMA B-BX-BY groundwater samples were analyzed by methods to determine free cyanide and
cyanide amenable to chlorination, as w¢ as tot: :yanide, and Table 3-6 summarizes the results. None of the
free cyanide results, and only sporadic ¢ enable cyanide results, exceeded the 200 pg/L DWS.
Inconsistencies in amenable cyanide results raised questions reearding data quality. Some results have

QC qualifiers, indicating a lack of consistency between pare  1d duplicate results. Filtered and unfiltered
sample results also varied much more than expected, and results were inconsistent between one sample event
and the next (Figure 3-4). Similar inconsistences were also noted for free and total cyanide in some wells but
to a lesser extent (Figure 3-5).

The extent of free cyanide concentrations above the 4.8 pg/L *Model Toxic Control Act—Cleanup™

(WAC 173-340) (MTCA) standard at WMA B-BX-BY is uncertain because analytical detection limits for
free cyanide ranged from 3 to 5 pg/L in 2017. Nearly all of the detections were flagged as “B,” indicating
that the results were less than the required detection limit but greater than or equal to the method detection
limit. Reported resi  ; ranged from nondetect to 7.8 pg/L. with one exception: 57.3 pg/L in a November 2017
filtered sample from well 299-E33-48. However, the corresponding unfiltered sample did not have detectable
free cyanide (<5 pg/L), and other 2017 results were near or below detection limits,

Nitrate exceeds the DWS in all WMA B X-BY wells, with the highest concentrations at downgradient
w  299-E33-44 and 299-E33-47. Well 299-E33-44 also had sulfate concentrations above the
secondary DWS.

3-7






















































































































































4
Corrective Action Monitoring




DOE/RL-2017-65, REV. 0

4 Corrective Action Monitoring

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

4.1  183-H Solar Evaporation Basins

The 183-H Solar Evaporation Basins (116-H-6 waste site) (Figure 4-1) consisted of four basins in the
100-H Area. The basins were o inally part of the larger 183-H water treatment facility, which had

12 additional basins. Following _ :commissioning of the water treatment facility, the four rema 1g
basins were used to evaporate various liquid waste streams, including neutralized spent acid et

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 mod ng, ar Ecology approved a modified RCRA
closure in May 1997 (Soper, 1997, “Re: 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 (WAC 173-340)
Method B cleanup levels for groundwater protection. Therefore, the TSD unit was closed in place

undc  1e modified closure provisions of the Hanford RCRA Permit with specified measures for
post-closure care.

Groundwater monitoring to meet RCRA requirements is conducted in accor nce with DOE/RL-2015-28,
Final Status Groundwater Monitoring Plan for the 183-H Solar Evaporation Basins, which was
incorporated into Part VI of the Hanford RCRA Permit, Revision 8¢, on May 24, 2017. This new plan
supersedes PNNL-11573, Groundwater Monitoring Plan for the 183-H Solar Evaporation Basins.

The new plan monitors total chromium (collected as a filtered sample) and nitrate as dangerous waste
constituents identified for corrective action monitoring. Other constituents identified for monitoring in the
previous plan (PNNL-11573) (uranium, technetium-99, and fluoride) were removed in this revised plan.

The revised groundwater monitoring plan also modified the groundwater monitoring well network.

The plan removed well 199-H4-12C, which is completed in thc  miconfined 1d upper mud aquifer,
from the monitoring network. Monitoring well 199-H4-12A was replaced with 1v9-1 85, which is
located closer to the 183-H Solar Evaporation Basins and is completed in the unconfined aquifer.

New wells 199-H4-88 and 199-H4-89 were drilled in 2016 and were added to the monitoring network.

Table 4-1 lists the wells monitored for RCRA under the current revised plan. Wells are sampled
semiannually for dangerous waste constituents (total chromium [filtered] and nitrate) d field
parameters. New wells 199-H4-88 and 199-H4-89 will be sampled quarterly for 2 years to collect
sufficient samples to support statistical evaluation. The unconfined aquifer is very thin below the
183-H Solar Evaporation Basins, and most of the wells are screened across the entire aquifer.

The saturated aquifer thickness varies from less than 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.
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Report/Remedial Action Work Plan Addendum for the 300 Area Groundwater (modified by
TPA-CN-700, Tri-Party Agreement Change Notice Form: DOE/RL-2014-13-ADD2, Remedial Design
Report/Remedial Action Work Plan Addendum for the 300 Area  oundwater, Rev. 0), describes the work
elements and schedule for implementing the groundwater remedy selected in EPA and DOE, 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.

Groundwater monitoring to meet RCRA requirements is conducted in accordance with the final status
groundwater monitoring plan for the 300 Area Process Trenches, which was incorporated into Part VI of
the Hanford RCRA Permit, Revision 8c, on May 24, 2017. This new plan supersedes
WHC-SD-EN-AP-185, Groundwater Monitoring Plan for the 300 Area Process Trenches. The new plan
monitors cis-1,2-dichloroethene (cis-1,2-DCE), TCE, and field parameters (pH, specific conductance,
temperature, and turbidity). Sampling is conducted semiannually. In the new monitoring plan, the
concentration limits for cis-1,2-DCE and TCE are 16 and 4 pg/L, respectively, consistent with the
cleanup levels in the CERCLA Record of Decision (EPA and DOE, 2013). Table 3-9 in the new plan
summarizes the main differences between the new plan and the previous plan.

The RCRA post-closure groundwater monitoring under the WAC 173-303-645 correc ‘e action program
uses wells at four locations: one upgradient (northwest) and three downgradient (east, southeast, and
south) of the former 300 Area Process Trenches (Table 4-5). 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 at each of the four locations. Well numbers ending in “A™ are screened near e water table, and
well numbers 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 ¢ :ctly affected by the Columbia River
stage. Dry well conditions are unlikely in the future (Section 3.2.5 of the final status groundwater
monitoring plan in Part VI of the Hanford RCRA Permit, Revision 8c). Groundwater flows generally
toward the south-southeast beneath the former trenches. In late February 2017, the gradient sloped to the
south, and the estimated groundwater flow rate was 17 m/d (55 ft/d) (Table 4-6).

The sampling schedule for the monitoring wells is designed to accommodate two semiannual sampling
events, with collection scheduled during high river stage (typically May through June) °  /river stage
(typically September to November). This annual report for 2017 includes cis-1,2-DCE and  E results
for samples collected in January, February, and March under the old plan and results for samples
collected in June and October under the new plan. In 2017, samp 1g was performed as planned

(Table 4-5).

The results of 300 Area Process Trenches groundwater monitoring are reported ¢« iiannually. DOE
prepared two semiannual reports for 2017 (SGW-61150, Post-Closure Corrective Action Groundwater
Monitoring Report for the 300 Area Process Trenches: January — June 2017 [in publication];
SGW-61754, Post-Closure Corrective Action Groundwater Monitoring Report for the 300 Area Process
Trenches: July — December 2017 [in publication]).

During 2017, TCE concentrations were below the Hanford RCRA Permit limit and were mostly below
the ar ~ tical detection limit (Table 4-7). The trace detections of TCE in well 399-1-16A may be from the
former 300 Area Process Trenches or the former 316-2 North Process Pond.

In all of the well 399-1-16B samples, cis-1,2-DCE continued to exceed the permit limit, with
concentrations ranging from 136 to 191 ug/L. Lower levels of cis-1,2-DCE were detected in
well 399-1-17B, with a maximum of 1.9 pg/L.
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A Monitoring ita for 2017

This appendix consists of a compilation of groundwater data, including laboratory analytical results, field
measurements, and water level measurements, for 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 two Microsoft Excel® files provided electronically with paper copies
of this report. The files include data for RCRA wells but are not limited to RCRA constituents or sampling
events. Online users mav find groundwater data via the Environmental Dashboard A lication

a

> 6901, et seq. Available at:

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








