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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

3100 Port of Benton Blvd ° Richland, WA 99354 » (509) 372-7950
711 for Washingion Relay Service © Persons with a speech disability can call 877-833-6341

May 24,2017 17-NWP-055
Mr. Doug S. Shoop, Manager Mr. Ty Blackford, President and CEO
Richland Operations Office CH2M HILL Plateau Remediation Company
United States Department of Energy PO Box 1600, MSIN: H7-30

PO Box 550, MSIN: A7-50 Richland, Washington 99352

Richland, Washington 99352

Re: Approval of the Proposed Class 2 Modification 8C.2017.1F to the Hanford Facility Resource
Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the
Trearment, Storage, and Disposal of Dangerous Waste, WA7890008967 (Site-wide Permit),
Part VI, Postclosure Unit 1, 300 Area Process Trenches (300 APT) and Postclosure Init 2, 183-

]—u - H Solar Evaporation Basins (183-H SEB)  \_ D'%" = 1_"." EIlwL -

|
Reference: See page 3

Dear Mr. Shoop and Mr. Blackford: i 1[.

The Department of Ecology (Ecology) approves your request for a Class 2 Modif
to the 300 APT and the 183-H SEB (Reference) in accordance with Washington Administrative Code
(WAC) 173-303-830(4)(b)(vi)(A)(D).

With this Class 2 Modification, the Final Status Groundwater Monitoring Plans for the 300 APT and
183-H SEB are being added to the Site-wide Permit.

Ecology received three comments from the United States Department of Energy’s public comment
period. We reviewed the document comments and issued a Response to Comments document. A
minor change was made to each Groundwater Monitoring Plan to address one of the public comments.

The change was made to a table, which addresses “Change Control for Monitoring Plans”. The table
listed the use of “Temporary addition of wells...”. The use of “Temporary addition of wells...” was
removed from the table. All monitoring wells must be listed in the Groundwater Monitoring Plan
and any changes to the monitoring well network require a permit modification.

The enclosed DVD includes the Response to Comments Ecology Publication 17-05-004 and is
available on the Ecology website at

https://fortress.wa.gov/ecy/publications/SummaryPages/1705004.html.

In accordance with WAC 173-303-830(4)(f)(i1), Ecology’s decision to grant or deny a Class 2 permit
modification request under this section may be appealed under the permit appeal procedures of
WAC 173-303-845.
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Mr. Shoop and Mr. Blackford 17-NWP-055
May 24,2017
Page 3 of 4

If there are any questions regarding this permit modification, please contact Nina Menard,
Environmental Restoration Project Manager, at nina.menard(@ecy.wa.gov or (509) 372-7941,

- Stephanie Schleif, Facility Transition Project Manager, at stephanie.schleit{@ecy.wa.gov or

(509) 372-7929, or Debra Alexander, Rev 8C Permit Coordinator, at debra.alexander(@ecy.wa.gov or
(509) 372-7896.

Smcerely,

/,/‘“f\./\-/\ L&&L O

Suzanne Dahl
Dangerous Waste Permit Manager
Nuclear Waste Program

da/mrb
Enclosure

cc: See page 4

Reference: Letter 17-AMRP-0082, dated January 17, 2017, “Class 2 Modification Request to Revise
Groundwater Monitoring Plans for the 183-H Solar Evaporation Basins and 300 Area

| ZL‘\LLLS.{ Process Trenches”
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PART VI, POST-CLOSURE UNIT 2 UNIT-SPECIFIC CONDITIONS

183-H SOLAR EVAPORATION BASINS

The 183-H Solar Evaporation Basins comprise an inactive Treatment, Storage, and Disposal (TSD) unit
that is undergoing postclosure activities. This TSD unit was operated as an evaporation treatment unit for
dangerous wastes.

VI.2.A

COMPLIANCE WITH APPROVED MODIFIED CLOSURE PLAN

The Permittees shall comply with all requirements set forth in Post-Closure Unit 2, including Permit
Conditions specified in VI.2.B. All sections, figures, and tables included in these portions are

enforceable:

POST-CLSOURE UNIT 2

Chapter 1.0
Chapter 2.0

Chapter 3.0
Chapter 4.0
Chapter 5.0
Chapter 6.0
Chapter 7.0
Chapter 8.0

VI.2.B
Vi.2.B.1

Part A Form, dated October 1, 2008

Modified Post-Closure Institutional Controls and Periodic Assessments, dated
June 30, 2002

Groundwater Monitoring, dated May 24, 2017
Corrective Action Plan, dated June 30, 2002
Personnel Training, dated June 30, 2002

Security, dated February 2004

Closure Contact, dated February 2004
Certification of Post-Closure, dated June 30, 2002

AMENDMENTS TO THE 2PROVED POST-CLOSURE PLAN

The Permittee will review the modified closure option in five (5) years
(February 28, 2008). The purpose of the review will be to determine if this TSD unit can
be clean closed.

Conditions.3
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EXECUTIVE SUMMARY

This document presents a revision to the 1997 183-H Solar Evaporation Basins groundwater monitoring
plan.' This revised monitoring plan is based on the requirements for final status facilities, as identified in
the WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permil,
Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste* (hereafter
referred to as the Hanford Facility RCRA Permit), Part 11, Condition IL.F. which snecifies that final status
groundwater monitoring programs are subject to the requirements i1 ' Due to the age
of the plan, the United States Department of Energy, Richland Operauons urnice is revising this
groundwater monitoring plan to ensure that the plan contains the most current Hanford Site groundwater
monitoring information for the post-closure unit group (e.g., changes in the constituents to be monitored,
sampling frequency, well network, concentration limits, statistical evaluation, identification of point of
compliance wells, and clarification of compliance period). This document will supersede the previous
groundwater monitoring plan (PNNL-11573) upon modification of the Hanford Facility RCRA Permit.
This corrective action groundwater monitoring plan is the principal controlling document for conducting
groundwater monitoring at 183-H Solar Evaporation Basins.

The 183-H Solar Evaporation Basins are a final status, post-closure unit group (Post Closure Unit

Group 2) in the 100-HR-1 Source Operable Unit (OU). The 183-H Solar Evaporation Basins are located
north of the 105-H Reactor. The 183-H Solar Evaporation Basins are in modified closure with corrective
action. The four basins were originally part of the 183-H water treatment facility but were used for
evaporation of 300 Area fuel fabrication wastes from 1973 to 1985. In 1996, the basins were demolished
and the soil was removed to a depth of 0.6 m (2 ft) below the basin floor, with excavation to 4.6 m (15 ft)
below Basin 1. The basin floor depth ranged from 4.7 to 5.0 m (15.5 to 16.5 ft). Groundwater protection
was demonstrated through modeling and a modified closure (soil column) was approved in 1997. Clean
closure was not approved due to high levels of fluoride and nitrate remaining in the soil 4.6 m (15 ft)
below the Basin 1 floor. Groundwater at the site is approximately 13 m (42 ft) below ground surface.

A final status groundwater compliance monitoring program in accordance witl was
implemented in 1995 (WHC-SD-EN-AP-180%). The plan identified chromium (conectea as a rurered
sample) and nitrate as dangerous waste constituents and technetium-99 and uranium as waste indicators.
Fluoride was monitored as an indicator of 183-H contamination in groundwater. Additional constituents
to aid data interpretation (alkalinity, anions, and selected metals) and field parameters (pH, specific
conductance, temperature, and turbidity) were also included.

The first samples collected under the compliance monitoring plan exceeded concentration limits for
nitrate, chromium, uranium, and technetium-99. As a result, corrective action was required.
Groundwater remediation (pump and treat) was undertaken as part of the interim remedial measure (IRM)

'PNNL-1 1573, 1997, Groundwater Monitoring Plan for the 183-H Solar Evaporation Basins, Pacific Northwest

Natinnal T ahnratnrv Richland Wachinotan  Availahle at-

* WA 7890008967, 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
DNenartment of Fealoov Richland Wachinoton  Availahle at-

istrative Code, Olympia, Washington.

N WHC-SD-EN-AP-180, 1995, Groundwater Monitoring Plan for the 183-H Solar Evaporation Basins, Rev. 0,
Wectinochonce Hanford Comnanv Richland Wachinotan  Availahle at-
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The concentration limit for total chromium (filtered) in this plan is changed to 48 pg/L.

This concentration represents the 3), “Model Toxics Control Act-Cleanup,”
“Groundwater Cleanup Standards, ~ivetnoa b Cieanup Levels for Potable Groundwater,” groundwater
cleanup level for hexavalent chromium, which is the soluble and mobile form of chromium and is
equivalent to total chromium as a filtered sample. The concentration limit for nitrate is the same as the
previous plan at 45 mg/L, which is the drinking water standard it n10

Under this plan, groundwater in the 183-H Solar Evaporation Basins monitoring wells will be sampled
and analyzed semiannually for dangerous waste constituents (total chromium (filtered) and nitrate) and
field parameters (pH, specific conductance, temperature, dissolved oxveen. and turbiditv). Water level
measurements will be taken each time a sample is collected to satisfy 8)().

Code, Olympia, Washington.
ulations. Available at:

v Nitrate may be expressed as nitrate-nitrogen (NOs-N) or as nitrate (NO3). The drinking water standard for NO3-N
is 10,000 pg/L, and the mathematical equivalent value for nitrate (NOs) is 45,000 pg/L.
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3.0 INTRODUCTION

This document presents the revised corrective action groundwater monitoring plan for the 183-H S+ r
Evaporation Basins and supersedes the previous plan (PNNL-11573, Groundwater Monitoring Plan for
the 183-H Solar Evaporation Basins). ~ : United States Department of Energy (DOE), Richland
Operations Office (RL), is revising this groundwater monitoring plan due to the age of the plan and to
ensure that the plan contains the most current Hanford Site groundwater monitoring information for the
post-closure unit group (e.g., changes in the constituents to be monitored, sampling frequency, well
network, concentration limits, statistical evaluation, identification of point of compliance wells, and
clarification of compliance period). The 183-H Solar Evaporation Basins are a post-closure unit group in
Part V1, Unit 2, of WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA)
Permit, Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste
(hereafter referred to as the Hanford Facility RCRA Permit). The basins and underlying soil were
remediated in 1996, and the unit was closed in 1997 under modified closure conditions in the Hanford
Facility RCRA Permit with specified remedial measures under post-closure care (Soper, 1997,
“Re: Acceptance of “Closure Certification for the 183-H Solar Evaporation Basins (T-1-4),”
96-EAP-246"). The Hanford Facility RCRA Permit, Part II, Condition IL.F specifies final status
groundwater monitoring program requirements will comply witl “Dangerous Waste
Reoulatinne ” “Releases from Regulated Units.” Groundwater is monitorea in accoraance with

ind Part VI, Chapter 2, of the Hanford Facility RCRA Permit.

This plan monitors dangerous waste and field parameters in groundwater samples that are used to
demonstrate the effectiveness of the associated corrective action. For regulatory purposes, the boundary
of the 183-H Solar Evaporation Basins unit group is identified on the current Hanford Facility RCRA
Permit Part A Form.

The 183-H Solar Evaporation Basins (waste sites 116-H-6 and 100-H-33) are located within the 100-H
Area, in the 100-HR-1 Source QU . The basins were originally part of the 183-H
water treatment facility. Operating recoras 1naicate that four or ine pasins were used from 1973 to 1985
to evaporate various liquid waste streams, including neutralized, spent acid etch solutions from the

300 Area Fuel Fabrication Facility containing technetium-99 and uranium, as well as miscellaneous used
and unused chemicals (DOE/RL-97-48, 183-H Solar Evaporation Basins Postclosure Plan). All
operations ceased in 1985 and Basin 1 solids and sludge material was removed in 1985. In 1990, Basins

1 and 4 were cleaned by wet sandblasting. Waste generated during sandblasting was packaged and
disposed.

In 1989 and 1991, the basin concrete and soil were sampled. Analytical results indicated the presence of
contamination within 0.6 m (2 ft) below the bottom of the basin structure (DOE/RL-97-48, Section 1.2.4).
Decontamination and «  olition of the basins started in September 1995, and the demolition waste was
removed and disposed (DOE/RL-97-48, Section 1.2.4). As a result of the 1991 borehole data showing
contamination, the soil underlying the basins was removed starting in 1996 with excavation to a depth
of 0.6 m (2 ft) below the structure (DOE/RL-97-48, Section 1.2.4). Deeper contamination was indicated
below Basin 1 and soil removal continued to 4.6 m (15 ft) below the former structure (DOE/RL-97-48,
Section 1.2.4). A test pit below Basin 1 was dug to 7.6 m (25 ft) (DOE/RL-97-48, Section 1.2.4).
DOE/RL-97-48 does not specify whether the Basin 1 test pit depth is measured from ground surface or
from the excavation depth, however, the test pit results represent soil at least 7.6 m (25 ft) bgs.  >th
nitrate and fluoride contamination were identified at this depth (DOE/RL-97-48, Section 1.2.4). No
additional soil removal was performed (DOE/RL-97-48, Section 1.2.4).

Chapter 3.11
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e Chapter 2 summarizes background information and references other documents that contain more
detailed or additional information. It also describes 183-H Solar Evaporation Basins and the
sulatory basis, types of waste present, and the pertinent geology and hydrogeology b  zath
183-H Solar Evaporation Basins; and it presents a brief history of groundwater monitoring. This
information is summarized as a CSM to aid in development of the groundwater monitoring
program.

e Chapter 3 describes the groundwater monitoring program, including the wells in the monitoring
network, constituents analyzed, sampling frequency, and sampling protocols.

e Chapter 4 describes data evaluation and reporting.

e Chapter 5 contains the references cited in this plan.

e Appendix A provides the quality assurance project plan (QAPjP).

e Appendix B contains sampling protocols.

o Appendix C provides information for the wells within the groundwater monitoring,

¢ Appendix D presents monitoring data of the dangerous wastes (including hexavalent chromium
results) that have been collected from the network wells during corrective action monitoring.

3.1 BACKGROUND

This chapter describes 183-H Solar Evaporation Basins and their operating history, regulatory basis,
waste and waste characteristics associated with 183-H Solar Evaporation Basins, local subsurface geology
and hydrogeology, a summary of previous groundwater monitoring, and the CSM for 183-H Solar
Evaporation Basins.

The information contained in this chapter was obtained from several sources, including previous
groundwater monitoring plans listed in Section 2.5 and the following documents:

e DOE/RL-88-04, Rev. 3, Interim Status Closure/Post-Closure Plan 183-H Solar Evaporation
Basins

o DOE/RL-97-48, 183-H Solar Evaporation Basins Postclosure Plan

o  DOE/RL-2010-95, Remedial Investigation/Feasibility Study for the 100-DR-1, 100-DR-2,
100-HR-1, 100-HR-2, and 100-HR-3 Operable Units

o DOE/RL-2011-111, Proposed Plan for Remediation of the 100-DR-1, 100-DR-2, 100-HR-1,
100-HR-2, and 100-HR-3 Operable Units

3.1.1 Facility Description and Operational History

The 183-H Solar Basins were located beside the Columbia River in the northern portion of

the Hanford Site . Each basin was 16 m (52 ft) wide and 39 m (128 ft) long and contained a
5 m (16 ft) deep seaimentauon basin and a smaller, 3 m (10 ft) deep flocculation basin. The basins were
surrounded by earthen berms.

The concrete basins were originally part of the 183-H water treatment plant for treating cooling water and
operated concurrently with the 100-H Reactor from October 1949 to April 1965. At that time, there were
16 basins. Demolition of the 183-H water treatment plant was initiated in the spring of 1974. The 183-H
head house, 12 of the flocculation and sedimentation basins, filter building, and the clearwell pump room
were demolished and the underground portions were backfilled to grade (BHI-00127, 100-H Area
Technical Baseline Report, Section 4.6). Four basins were retained for use as solar evaporation s for
chemical waste from the 300 Area (PNL-6.. ), Revised Ground-Water Monitoring Compliance Plan for
the 183-H Solar Evaporation Basins), as well as for miscellaneous used and unused chemicals. These
remaining basins were modified to seal openings and to install a pipeline before being used to evaporate
various liquid waste streams, including neutralized, spent acid etch solutions containing technetium-99
and uranium from the 300 Area Fuel Fabrication Facility (DOE/RL-88-04, Rev. 3, Section 1.A-3).

Chapter 3.15
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Groundwater protection at the site was demonstrated through modeling and a modified closure (soil) was
approved by Ecology on May 13, 1997 (Soper, 1997). The site was not clean-closed under RCRA
because fluoride anc  trate concentrations were identified above the 1996 MTCA

Method B cleanup levels. Therefore, the unit was closed in place under the modifiea ciosure provisions
of the Hanford Facility RCRA Permit with post-closure care. Corrective action for the contaminated
groundwater attributable to the basins was coordinated with remedial action for the 100-HR-3 OU under
CERCLA (Soper 1997). Remedial action under CERCLA to address chromium groundwater
contamination in the 100-H Area was initiated as part of CERCLA remediation activities through a pump
and treat system. The IRM to remove hexavalent chromium began operation in 1997 as specified in
DOE/RL-96-84, Remedial Design and Remedial Action Work Plan for the 100-HR-3 and 100-KR-4
Groundwater Operable Units’ Interim Action. Although nitrate was not specifically targeted by the
CERCLA IRM, it was considered likely that nitrate would be retained on the ion exchange columns
utilized by the pump and treat system (DOE/RL-97-48). The CERCLA IRM is ongoing and is not subject
to the conditions of the Hanford Facility RCRA Permit.

Corrective action groundwater monitoring at the 183-H Solar Evaporation Basins was initiated in
accordance witl 11). In 1997, the corrective action groundwater monitoring plan
(PNNL-11573) replaced the compliance monitoring plan (WHC-SD-EN-AP-180) and was incorporated in
the post-closure plan (DOE/RL-97-48) and the Hanford Facility RCRA Permit. Corrective action
groundwater monitoring under PNNL-11573 continues to this day.

RCRA closures do not have authority to address the cleanup of radiological contamination, which is
performed under CERCLA. Waste site 116-H-6 pertains to the chemical contamination beneath the site
which underwent a modified closure under the Hanford Facility RCRA Permit (Soper, 1997).
Accordingly, the 116-H-6 waste site was reclassified to Closed Out in 1997 in the Waste Information
Data System (WIDS). A second waste site for the 183-H Solar Evaporation Basins, 100-H-33, was
created to address the radiological contamination that is within the same footprint as 1 16-H-6. Waste site
100-H-33 (radiological component) was evaluated and reclassified in 2012 to No Action in WIDS.

3.1.3 Waste Characteristics

The waste discharged to the 183-H Solar Evaporation Basins from 1973 to 1985 was received from the
300 Area Fuel Fabrication Facility, along with miscellaneous used and unused chemicals. The four
basins received routine waste consisting of spent acid etch solutions (i.e., chromic, hydrofluoric, nitric,
and sulfuric acids), typically neutralized with sodium hydroxide (PNNL-11573). Metal constituents
included aluminum, chromium, copper, manganese, nickel, silicon, uranium, and zirconium (primarily in
the form of precipitates after neutralization). The resultant slurry of liquid and metal precipitates was
discharged into the basins.

Chemical analyses were not performed routinely on the waste discharged during the operating i  of the
basins; however, chemical waste disposal permits indicate that some of the waste was corrosive (high and
low pH). PNNL-11573 reported up to 700 pg/L of chromium were found in a monthly composite sample.

The neutralized waste contained high concentrations of nitrate and copper from the nitric acid used in the
copper-stripping procedures. Chromium waste included hexavalent chromium, mostly from the chromic
acid used in fuel fabrication. After 1983, hexavalent chromium was reduced to its trivalent state before
disposal (PNL-6728, Geohydrologic Characterization of the Area Surrounding the 183-H Solar
Evaporation Basins, Section 2.4). Two other minor sources of chromium were the etching of stainless
steel (mostly trivalent chromium) and the disposal of various industrial solutions.

The routine waste included uranium and technetium-99, causing the material to be categorized as
nontransuranic, low-level, radioactive waste. Nonroutine waste discharged to the basins periodically
included unused chemicals and spent solutions from miscellaneous processes, development tests, and
laboratories. These discharges included the following components: cadmium and cadmium compounds;
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3.1.4.2 Hydrogeology

The principal hydrostratigraphic units encountered beneath the 100-H Area include the following, in
descending order:

¢ The unsaturated sediments of the Hanford formation (vadose zone)

¢ An unconfined aquifer in the saturated sediments of the Hanford formation, and in some areas,
within remnants of the Ringold Formation unit E

e A series of confined (or semiconfined) aquifers within the Ringold Formation

e A confined aquifer (within the Saddle Mountain Basalt Formation and the Rattlesnake Ridge
interbed)

shows, on the right side, a generalized hydrostratigraphic column for the 100-H Area.

The vadose zone (unsaturated zone) extends from ground surface to the water table of the uppermost
aquifer. Also called the zone of aeration, it includes the soil at the surface, the capillary fringe zone above
the principal water bearing zone, the periodically rewetted zone, and the combined rock, soil, air, and
moisture interface linking the water table to the vadose zone. As the water table fluctuates in response to
river stage and changes in recharge rates, the periodically rewetted zone experiences either saturated or
unsaturated conditions. The capillary fringe is the edge of that wetted surface where water seeps into the
vadose zone material because of tension saturation. The thickness of the capillary fringe is typically

small in sand and gravel formations (e.g., a centimeter or two), whereas the periodically rewetted zone in
areas near the river may be as much as 2 m (6 ft) thick. The dominant stratigraphic unit in the vadose
zone underlying 100-H is the Hanford formation.

The unconfined aquifer is the zone between the water table and the surface of the RUM. At 100-H, the
unconfined aquifer is primarily present in the Hanford formation, since the Ringold Formation unit E is
absent in most locations. The unconfined aquifer thickness at 100-HR-3 generally thins from west to east
from 100-D toward 100-H. Thickness of the unconfined aquifer ranges from near 0 to 12 m (39 ft) across
the area. At the 183-H Solar Evaporation Basins, the aquifer is approximately 1.5 m (5.0 ft) thick, with
some seasonal variation. Aquifer thickness is greater beneath 100-D, where the unconfined aquifer
matrix consists solely of Ringold Formation unit E sediments. The unconfined aquifer matrix in the
100-H Area consists of Hanford formation sediments where Ringold Formation unit E sediments are
typically absent because of erosion. However, some remnants of unit E are present locally. The aquifer
is also influenced by the river stage, which causes fluctuations in the water table. Areas closest to the
river are most affected by these fluctuations, with the effect muted farther inland (DOE/RL-2010-95).

The upper confined aquifer occurs within the silty clayey sand to sandy silty clay unit of the Ringold
Formation. Asp ‘ntedinSectionZ 1,t strat_ >hic units identified within the Ringold Formation
in the 100-H Area include the RUM, the Ringold unit B, the lower mud, and Ringold unit A. Aquifers
found below the upper surface of the RUM are typically confined or semiconfined, but leakage between
the units may also occur. A basalt-confined aquifer occurs within the uppermost basalt flow of the Saddle
Mountains Basalt Formation and the Rattlesnake Ridge interbed.
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The 1986 monitoring plan (PNL-6470) was incorporated into the 1988 closure/post-closure plan
(DOE/RL-88-04, Rev. 1) with the removal of hydrazine and the addition of phenol to the standard list
of analyses. WCH-SD-EN-AP-180 (Section 4.7.1) reports that in May 1989, ch of the monitoring wells
in the network was analyzed for an extensive list of constituents that included those listed in

plus those constituents listed i1 “Standards for Owners and Operators
o1 Hazargous wasie [reatment, Storage, and Disnosai racimes ~ Appendix IX, “Ground-Water
Monitoring List.” that are not included ir The monitoring data indicated that most
of the >onstituents were pelow reguiarory standards and continued monitoring was
no longer neeaea 1 ne monitoring plan v subsequently modified in 1990 to remove the

>onstituents and strontium-90 and add phosphate, total carbon, total dissolved solids,

1,2-ricnioroetnane, tetrachloroethene, xylene, hexone, radium, and technetium-99 to the standard list of

analyses for groundwater samples (DOE/RL-88-04, Rev. 2). Under DOE/RL-88-04 (Rev. 2 and 3),
23 wells surrounding the basins were to be sampled on a monthly or quarterly basis until closure activities
were concluded.

The 1994 Hanford Facility RCRA Permit reauired groundwater monitoring programs under final status to
comply with requirements o Accordingly, a final status compliance monitoring
program for the 183-H Solar k.vaporation Basins (WHC-SD-EN-AP-180) began in 1995.

Previous monitoring had included up to 23 wells, many of which were outside the area influenced by
the basins. Information from these wells defined the contaminant plume boundaries and provided
groundwater chemistry data for the larger 100-H Area. The wells identified in WHC-SD-EN-AP-180
were intended to meet the requirements of compliance monitoring of the identified constituents of
concern (nitrate, chromium, uranium, and technetium-99) and represented conditions upgradient of the
basins as well as in the most contaminated zone downgradient of the basins. The network consisted of
eight wells: 199-H4-6 and 199-H3-2A (upgradient) and 199-H4-3, 199-H4-4, 199-H4-9, 199-H4-12A,
199-H4-18, and 199-H4-12C (downgradient). Groundwater samples were collected semiannually and
analyzed for nitrate, chromium, uranium, and technetium-99.

The first sample set collected under the 1995 compliance monitoring plan showed that downgradient
concentrations of nitrate, chromium, uranium, and technetium-99 exceeded concentration limits identified
in the monitoring plan (WHC-SD-EN-AP-180). The exceedance was reported to Ecology through a letter
in 1996 (Furman, 1996). Corrective action groundwater monitoring at the 183-H Solar Evaporation
Basins, as required ir 11), was then initiated in 1997 under PNNL-11573.

The corrective action grounawater monitoring plan (PNNL-11573) was incorporated into the post-closure
plan (DOE/RL-97-48) in 1997 and the Hanford Facility RCRA Permit. The corrective action was
implemented through the interim remedial action under CERCLA for the 100-HR-3 Groundwater OU.

Groundwater monitoring under PNNL-11573 included sampling from a network of four wells (199-H4-3,
199-H4-7, 199-H4-12A, and 199-H4-12C). These wells were identified based on their location within the
chromium plume and met the monitorii  >bjective of trac g concentration trends in the contaminant
plume during the IRM. None of these wells were upgradient wells because of changes in the flow system
from pump and treat activities and river stage effects. Samples were collected annually and analyzed for
dangerous waste constituents (chromium and nitrate), waste indicators (technetium-99 and uranium),
additional constituents to aid data interpretation (alkalinity, anions [chloride and sulfate], and selected
metals [aluminum, antimony, barium, beryllium, cadmium, calcium, cobalt, copper, iron, magnesium,
manganese, nickel, potassium, silver, sodium, vanadium, and zinc]), and field parameters (pH, specific
conductance, temperature, and turbidity). Fluoride was also monitored as an indicator of 183-H
contamination in groundwater because of previous releases from Basin . Water level measurements were
collected each time a sample was obtained from a network well.

Hexavalent chromium samples are often collected from 183-H monitoring wells, as part of the CERCLA
monitoring nroeram. The hexavalent chromium plume for high and low river stage of 2014 are nresented
il ng The hexavalent chromium plume near well 199-H4-86, shown or
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groundwater during elevated water table periods. The chromium concentrations in the vicinity of the
183-H Solar Fvanaration Basins have been below -  ug/L in the unconfined aquifer since 2005

(as shown i1 . Chromium concentrations within the first water bearing unit of the RUM
continue to nave cnromium concentrations near 120 ug/L, however the contamination in that aquifer have
been determined to not originate from the basins and monitoring of that aquifer is not included in

this plan.

3.1.7 Corrective Action and Groundwater Monitoring Requirements

The groundwater monitoring nrogram at 183-H Solar Evaporation Basins is conducted with the objectives
identified ir as required by the Hanford Facility RCRA Permit, Part II,
Condition Ii r_ Correcuive actuon groundwater monitoring is implemented in accordance with

11), which requires the establishment and implementation of a groundwater monitoring
program tnat 1s capable of demonstrating the effectiveness of the corrective action, currently pump and
treat. This requirement states two general objectives:

The corrective action groundwater mc * be based on the requirements for a
compliance monitoring program unde: 10) and must be as effective as that program in
determining compliance with the grounawater protection standard unde 3).

Monitoring during corrective actions must be capable of determining the effectiveness of the corrective
action program.

dentifies where each groundwater monitoring element of the pertinent applicable regulations is
addressed within this plan.

11) includes requirements for a corrective action program. Part VI, Post Closure
unit 2, cnaprer 4 o1 the Hanford Facility RCRA Permit contains the corrective action plan for the 183-H
Solar Evaporation Basins. The plan specifies that groundwater corrective action to remove hexavalent
chromium is being undertaken as an interim remedial measure under CERCLA for the entire
100-HR-3 OU. The CERCLA action is not under the purview of this eroundwater monitoring plan.

dentifies where elements of corrective action unde: 11) are discussed
witnin this groundwater monitoring plan. Some components o1 tne corrective action requirements also
apply to groundwater monitoring requirements and are incorporated withii as appropriate.
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3.2 GROUNDWATER MONITORING PROGRAM

This chapter describes the corrective action groundwater monitoring program for 183-H Solar

saporation Basins consisting of dangerous waste constituents, field parameters, concentration limit, point
of compliance, compliance period, a monitoring well network, and sampling and analysis protocols.
The monitoring program presented herein has been revised from that presented in the previous plan
(PNNL-11573), and supersedes the monitoring program of the previous plan.

3.2.1 Constituents List and Sampling Frequency

yresents the wells in the groundwater monitoring network, constituents analyzed as required for
corrective action monitoring, and sampling frequency for monitoring of the 183-H Solar Evaporation
Basins. The dangerous waste constituents identified for the 183-H Solar Evaporation Basins are total
chromium, collected as a filtered sample, and nitrate. The sampling frequency in this revised plan is
chaneed from annnal to semiannual to align with semiannual reporting requirements under

11)(g). Total chromium (filtered) and nitrate will be sampled semiannually with

coltection scneautea during low river stage (typically September through December) and high river stage
(typically April through August) (note: for 2014, high river stage extended from the first part of April
through the end of July). Field parameters (pH, specific conductance, temperature, dissolved oxygen, and
turbidity) will also be sampled semiannually. New wells (199-H4-88 and 199-H4-89) will be sampled
quarterly for the first 2 years to collect sufficient samples to support statistical evaluation (Section 3.3.2).
Water level measurements at each monitoring well will be determined each time a sar le is obtained

B)(D).

Maintenance problems and sampling logistics resulting from multiple factors including environmental
(i.e., inclement weather) and access restrictions (i.e., heightened fire danger, area access restriction due to
work by other Hanford contractors such as in the tank farms) sometimes delay scheduled sampling events.
Sampling events are scheduled by month. The Field Work Supervisor (FWS) determines the specific
times within a given month that a well will be sampled. If a well cannot be sampled at the times
determined by the FWS, then the FWS and Sampling Management and Reporting group, along with the
project scientist, will consult on how best to recover or reschedule the sampling event as close to the
original sampling date as possible. If it is observed during the pre-sampling walkdown that one or more
network wells cannot be sampled, then sampling of the well network will not begin and management will
be notified. Depending on the situation, the network sampling will be rescheduled within a short time
frame (such as 3 to 4 weeks). In some cases, it may not be obvious that sampling cannot be performed
until a well is accessed (e.g., an issue with a pump).

Missed sampling events that are not rescheduled within the same month are given top priority when
rescheduling sampling for the following month. In the event that a sampling delay has occurred and the
representativeness of the samples is in question, DOE-RL and Ecology may agree to resampling wells.
DOE-RL will provide informal notification to Ecology if sampling of the network is expected to be
delayed for longer than 4 weeks. Ecology may provide input in a timely fashion to DOE-RL on how to
proceed. Missed or cancelled sampling events are renorted to DOE-RL, and are documented in the
semiannual monitoring reports required by 11)(g), and the annual Hanford Site
RCRA groundwater monitoring report (e.g., DUE/KL-2U10-12).
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3.2.2 Concentration Limit

Dangerous waste constituents from the regulated waste unit mav not exceed concentration limits
established by the Hanford Facility RCRA Permit 5]). ..ie concentration limit for
total chromium (collected as a filtered sample) in tne previous pian (FNNL-11573) was 122 pg/L.

This value was determined in WHC-SD-EN-AP-180, based on background concentrations of upgradient
wells 199-H3-2A and 199-H4-6. The concentration limit for nitrate was 45 mg/L in PNNL-11573.
Concentration limits were apnlied durine comnliance monitoring to determine whether corrective action
was necessary as required by 10).

Concentration limits of dangerous waste constituents during corrective action are required in

11). The concentration limit for total chrominm (collected as a filtered sample) in
s pian 1s 45 pg/L.. This concentration represents the 1), “Model Toxics Control
Act-Cleanup,” “Groundwater Cleanup Standards,” *“Mewmoa B Cieanup Levels for otable Groundwater,”
groundwater cleanup level for hexavalent chromium, which is the soluble and mobile form of chromium
and is equivalent to total chromium as a filtered sample. The concentration limit for nitrate is
45 mg/L (as NOs) which is the drinking water standard ir “National Primary Drinking
Water Regulations.” Because of the previous exceedances or tne concentration limits and the ongoing
remedial action, any concentration limit exceedances at the point of compliance during the remediation
period do not require additional action.

3.2.3 Point of Compliance

The point of compliance is defined ir 5) as “...a vertical surface located at the
hydraulically downgradient limit of the waste management area that extends down into the uppermost
aquifer underlying the regulated units.” This is the location in the uppermost aquifer where groundwater
monitoring occurs and the groundwater protection star .rd applies. Three existing wells (199-H4-8,
199-H4-84, and 199-H4-85) and two new wells (199-H4-88 and 199-H4-89) are located either at or near
the 183-H Solar Evaporation Basins. Wells in the monitoring network (Section 3.2.5 anc

represent the point of compliance. The wells were identified based on their location in the comamimnant
plume, extending from the 183-H Solar Evaporation Basins to the Columbia River, and within the general
groundwater flow direction toward the river (downgradient). The network wells are screened in the
unconfined aquifer.

The point of compliance wells will be monitored to assess the progress of the corrective action (CERCLA
remedial action). Concentrations of total chromium (filtered) and nitrate in these wells will be evaluated
relative to the concentration limits, in accordance with Section 3.2.4.

3.2.4 Compliance Period

The compliance period unde 7)(a) is the number of years equal to the active life of
the waste management area (Including any waste management activity prior to permitting, and the closure
period). The 183-H Solar Evaporation Basins began operation in 1973 and were closed in 1997, which is
a total of 25 years. Therefore, the compliance period for the 183-H Solar Evaporation Basins is equal to
25 years and will end in year 2022.

Unde 7)(c), if a corrective action prr  am is ongoing at the end of the compliance
period (year 2UZz), then the corrective action must continue for as long as necessary to achieve
compliance with the concentration limit. The compliance period is extended until it is demonstrated that
the concentration limit has not been exceeded for a period of three consecutive years.

Monitoring for both of the dangerous wastes will continue through the compliance period. However, it is
possible that the concentrations of one or both dangerous waste could fall below the concentration limit
during the compliance period. If the concentrations are less than the concentration limit for the three year
period before the end of the compliance period (years 2019 through 2022), then monitoring will be
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2
Type of
Change Previous Plan® Current Plan Justification Summary
Constituents | Dangerous Wastes: | Dangerous Wastes: Fluoride is no longer monitored
Chromium Total chromium because it has been below its
(collected as a (collected as a filtered background groundwater
filtered sample), sample), Nitrate concentration in the monitoring
Nitrate wells throughout the corrective
Waste Indicators: None action monitoring period.
Uranium, Monitoring of uranium is conducted
Technetium-99, under the CERCLA remedial action.
Fluoride Monitoring of technetium-99 is
conducted under the AEA
monitoring program.
Additional None AlKalimLy, anions®, ana metais” will
constituents to aid be collected under CERCLA
data interpretation: monitoring if needed.
alkalinity, anions,
and metals
Fieia parameters: Field parameters: Dissolved oxygen adaea as a niela
pH, specific pH, specific parame.:ter to supplement dissolved
conductance, conductance, chromium results.
temperature, temperature, turbidity,
turbiditv dissolved oxygen
Concentration | Total cnromium at Total chromium Total chromium concentration limit
Limit 122 pg/L: based on | (filtered) at 48 ue/L, is updated to the groundwater
background cleanup level for hexavalent
determination from Wd B | chromium, which is the soluble and
two upgradient wells | cleanup level 1or mobile form of chromium and is
Nitrate at 45 mg/L hexavalent chromium equivalent to total chromium as a
in groundwater filtered sample.
Nitrate — no change
Point of Not idenunied at the | Wells in the Allows for comparison 1o tne
Compliance | onset of corrective groundwater concentration limit and the
action (pump and monitoring network compliance period standard during
treat) the CERCLA remedial action.
Sampling Annuai demiannual Alignment with semiannuar
Frequency Quarterly sampling for | reporting.
2 years at new wells Quarterly sampling at new wells will
199-H4-88 and be performed for 2 years to collect
199-H4-89 sufficient samples for statistical
evaluation.
Well 3 weuns in > wells in unconfined weil 199-H4-12C is removed from
Network unconfined aquifer | aquifer: the network because it is below the
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compliance period will
be extended until it is
demonstrated that the
concentration limit has
not been exceeded for a
period of three
consecutive years.

When the compliance
period is complete,
183-H Solar
Evaporation Basins will
be removed from the
Hanford Facility RCRA
Permit.

Statistical
Evaluation

AEA
CFRCLA
a

MCL
RCRA

Ut

WAC

i

Not identified at the
onset of corrective
action (pump and
treat)

95 percent UCL on the
mean, targeting 8 to 10
samples.

Calculation of the 95
percent UCL is not
performed for data sets
that are less than the
concentration limit.
Also, the practical
quantitation limit must
be less than the
concentration limit.

Evaluation methods will be used to
determine if the corrective action
(CERCLA remedial action) is
progressing as expected and
demonstrate that the concentration
limit has been achieved. See Section
3.3.2 for details.

- rrevious plan s ¢ NNL-115/5, roundwater Monuor g Plan for the 183-H Sowar Evaporation Basins.

b Anions and metals collected under CERCLA include:
199-H4-8: hexavalent chromium, nitrate
199-H4-84: hexavalent chromium, nitrate, uranium, antimony, cadmium, cobalt, copper, lead, silver

For new wells 199-H4-88 and 199-H4-89, the list of anions and metals collected under CERCLA will be
evaluated after analytical results have been received.

= Atomic Energy Act of 1954
Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Code of Federal Regulations
maximum contaminant level
Resource Conservation and Recovery Act of 1976

upper confidence interval

Washington Administrative Code

The previous monitoring plan (PNNL-11573) included chromium and nitrate as dangerous waste
constituents and technetium-99 and uranium as waste indicators. Fluoride was monitored as an indicator
of 183-H Solar Evaporation Basins contamination in groundwater. Additional constituents to aid data
interpretation, alkalinity, anions, and metals were analyzed. Field parameters pH, specific conductance,
temperature, and turbidity were also included.

This revised plan monitors only total chromium (collected as a filtered sample) and nitrate. Uranium is
monitored as part of the CERCLA IRM and technetium-99 is monitored under the AEA groundwater
monitoring program (DOE/RL-2015-56). Fluoride will no longer be monitored. Field parameters
routinely collected at the wellhead are retained and measurement of dissolved oxygen is added to monitor

Chapter 3.55







WA7890008967
183-H Solar Evaporation Basins

3.3.2 Statistical Evaluation

The objective of the corrective action monitoring program is to monitor the concentration trends to
demonstrate t  :ffectiveness of the corrective action. Accordingly, the objective of the statistical
evaluation during the corrective action is to monitor the concentration trends of the dangerous wastes
(total chromium, collected as a filtered sample, and nitrate) to confirm that the corrective action is
progressing as expected.

In corrective action monitoring, a UCL of the mean can be compared to a fixed regulatory limit to
determine with prescribed confidence whether the mean concentration of the target population
(population of interest) significantly exceeds the fixed limit (EPA, 1989, Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities — Interim Final Guidance; EPA 530/R-09-007,
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities Unified Guidance). Calculation
of UCLs of the mean are routinely calculated using EPA, 2013, ProUCL (Version 5.0.00), a software
package developed for EPA that has undergone expansions and upgrades, including the most recent

in 2013.

The 95 percent UCL of the mean, hereafter referred to as a 95 percent UCL, calculated with ProUCL
(EPA, 2013), is the statistic used to evaluate groundwater data collected under this monitoring plan.
Revised versions of ProUCL will be used as they become available. ProUCL calculates an appropriate
95 percent UCL considering data distribution, data set size, skewness of the data, and percentage of
nondetects. The ProUCL technical guide recommends data sets include a minimum of eight to ten
independent results, with at least four detections within the data set. Replicate samples are not
considered independent.

The most recent eight to ten independent monitoring results of each dangerous waste constituent from
183-H Solar Evaporation Basins monitoring wells are the data set used to compute a 95 percent UCL on
an intra-well basis. When available, results from the last nine or ten independent sampling events
(whichever is the maximum number of results) from a given well are used for the calculation.

Statistical evaluation of results from wells will begin when eight independent samples are available for
the 95 percent UCL calculation. Wells 199-H4-84 and 199-H4-85 have been sampled for total chromium
(filtered) and nitrate under CERCLA (and the Hanford Facility RCRA Permit for well 199-H4-84) since
2013 (Appendix D) and therefore have additional results available. Results collected for CERCLA
monitoring may be included in the data sets used for 95 percent UCL calculation until a sufficient number
of samples (eight) is collected under this plan. Wells 199-H4-88 and 199-H4-89 were drilled in 2016 and
will be sampled quarterly for the first 2 years. Until eight sample results are available to calculate the 95
percent UCL, non-statistical evaluation of monitoring results to the concentration limit will be performed.

Not all data sets require computation of a 95 percent UCL. When the sample results in the data set
comprising eight to ten samples are less than the concentration limit, a nonstatistical or visual analysis of
the data (such as presented it is appropriate. In these cases, each result in the data set
(eight to ten samples) must be 1ess than tne concentration limit. In addition, the practical quantitation
limit for each sample in the data set must not exceed the concentration limit.

1e 95 percent UCL calculations are performed as necessary for 183-H Solar Evaporation Basins point of
comnliance well results to support preparation of the semiannual reports required by
11)(g). Any calculated 95 percent UCL values will be compared to the concentration
11MIT 1n tne reports.

As discussed in Section 3.2.4, if a corrective action program is ongoing at the end of the compliance
period (y»  2022), then the corrective action must continue and the compliance period is extended until it
is demonstrated that the concentration limit has not been exceeded for a period of three consecutive years.
However, it is possible that concentrations will be less than the concentration limit for the three
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I \TRODUCTION

A quality assurance project plan (QAP;jP) establishes the quality requirements for environmental data
collection. It includes planning, implementation, and assessment of sampling tasks, field measurements,
laboratory analysis, and data review. This chapter describes the applicable environmental data collection
requirc nts and controls based on the quality assurance (QA) elements found in EPA/240/B-01/003,
EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5), and DOE/RL-96-68, Hanford
Analytical Services Quality Assurance Requirements Document (HASQARD). Sections 6.5 and 7.8 of
the Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan (Tri-Party
Agreement Action Plan) require the QA/quality control (QC) and sampling and analysis activities to
specify QA requirements for treatment, storage, and disposal (TSD) units, as well as for past-practice
processes. This QAPjP. o describes the applicable requirements and controls based on guidance
provided in Ecology Publication No. 04-03-030, Guidelines for Preparing Quality Assurance Project
Plans for Environmental Studies, and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans
(EPA QA/G-5). This QAPjP is intended to supplement the contractor’s environmental QA program plan.

This Q P is divided into the following five chapters, which describe the quality requirements and
controls applicable to the 183-H Solar Evaporation Basins groundwater monitoring activities:

e Chapter A2, Project Management
Chapter A3, Data Generation and Acquisition
o Chapter A4, Assessment and Oversight
o Chapter AS, Data Review and Usability
e Chapter A6, References

2 PROJECT MA \GEMENT

This chapter addresses the management approaches planned, project goals, and planned
output documentation.

A2.1 Projecl .usk Organization

Project organization (reparding routine groundwater monitoring) is described in the following subsections
and illustrated ir

A2.1.1 DOE-RL Manager

Hanford Site cleanup is the responsibility of United States Department of Energy (DOE). The DOE-RL
Manager is responsible for authorizing the contractor to perform activities at the Hanford Site under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, Resource
Conservation and Recovery Act of 1976 (RCRA); Atomic Energy Act of 1954; and Ecology et al., 1989a,
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement).

F1 . F~ Project ‘ad

The DOE-RL Project Lead is responsible for providing day-to-day oversight of the contractor’s
performance of the work scope. working with the contractor to identify and work through issues, and
prov  1gtechnical input to the  JE-RL managem
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A2.1.5 Sample Management and Reporting Group

The SMR group oversees offsite analytical laboratories, coordinates laboratory analytical work to ensure
that laboratories conform to the requirements of this plan, and verifies that laboratories are qualified for
performing Hanford Site analytical work. The SMR group generates field sampling documents, labels,
and instructions for field sampling personnel and develops the Sampling Authorization Form (SAF),
which provides information and instruction to the analytical laboratories. The SMR group ensures that
field sampling documents are revised to reflect approved changes. The SMR group receives analytical
data from the laboratories, ensures it is appropriately reviewed, performs data entry into the Hanford
Environmental Information System (HEIS) database, and arranges for data validation and recordkeeping.
The SMR group is responsible for resolving sample documentation deficiencies or issues associated with
Field Sample Operations (FSO), laboratories, or ot entities. The SMR group is responsible for
informing the Project Delivery Manager for Groundwater Science of any issues reported by the analytical
laboratories.

A2.1.6 Field Sample Operations

FSO is responsible for planning and coordinating field sampling resources and provides the Field Work
Supervisor (FWS) for routine groundwater sampling operations. The FWS directs the nuclear chemic.
operators (samplers), who collect groundwater samples in accordance with this groundwater monitoring
plan and corresponding standard procedures and work packages. The FWS ensures that deviations from
field sampling documents or issues encountered in the field are documented appropriately (e.g., in the
field logbook). The FWS ensures that samplers are appropriately trained and available. Samplers collect
samples in accordance with sampling documentation. Samplers also complete field logbooks, data forms,
and chain-of-custody forms, including any shipping paperwork, and enable delivery of the samples to the
analytical laboratory.

Pre-job briefings are conducted by FSO, in accordance with work management and work release
requirements, to evaluate activities and associated hazards by considering the following factors:

e Objective of the activities.

¢ Individual tasks to be performed.

e Hazards associated with the planned tasks.

¢ Controls applied to mitigate the hazardous environment in which the job will be performed.
o Facility where the job will be performed.

¢ Equipment and material required.
A2.1.7 Quality Assurance

The QA point of contact provides independent oversight and is responsible for addressing QA issues on
the project and overseeing implementation of the project QA requirements. Responsibilities include
reviewing project documents, including the QAPjP, and participating in QA assessments on sample
collection and analysis activities, as appropriate.

A2.1.8 Environmental Compliance Officer

The ECO provides technical oversight, direction, and acceptance of project and subcontracted
environmental work and also develops appropriate mitigation measures with the goal of minimizing
adverse environmental impacts.

A2.1.9 Health and Safety

The Health and Safety organization is responsible for coordinating industrial safety 1d health supp
within the project as carried out through health and safety plans, job hazard analyses, and other pertinent
safety documents required by federal regulations or internal primary contractor work requirements.

Chapter 3.71
















































O~ NN AW N

11
12
13
14

15

16
17
18
19
20
21
22
23
24

WA7890008967
183-H Solar Evaporation Basins

of dilution factors, appropriate reporting of dry weight versus wet weight, and correct application of
conversion factors. Field QA/QC results also will be reviewed to ensure that they are usable.

The project scientist, assigned by the Project Delivery Manager for Groundwater Science, will perf 1a
data review to help determine if observed changes reflect improved/degraded groundwater quality or
potential data errors, which may result in submittal of a request for data review on questionable data.
The laboratory may be asked to check calculations or re-analyze the sample, or the well may be
resampled. Results of the request for data review process are used to flag the data appropriately in the
HEIS database and/or to add comments.

Ab5.2 Data Validation

Data validation is performed at the discretion of the Project Delivery Manager for Groundwater Science
and under the direction of the SMR group. It is based on the results of the QC samples for an individual
network, discussions with the project scientist, and discussions with the laboratory services manager.

If defined as appropriate, data validation (third party) will be performed at a minimum frequency of

5 percent and be based on EPA functional guidelines.

A5.3 econciliation with User Requirements

The DQA process compares completed field sampling activities to those proposed in corresponding
sampling documents and provides an evaluation of the resulting data. The purpose of the DQA is to
determine whether quantitative data are of the correct type and are of adequate quality and quantity to
meet the project data quality needs. For routine groundwater monitoring performed through this '
groundwater monitoring plan, the DQA is captured in the DQA appendix associated with the annual
Hanford Site RCRA groundwater report (e.g. DOE/RL-2016-12), which evaluates field and laboratory
QC and the usability of data. Further DQAs will be performed at the discretion of the Project Delivery
Manager for Groundwater Science and documented in a report overseen by the SMR group.
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WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous

Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Revision 8¢, as
amended. Washinoton State Nenartment aof Fealoov  Awvailahla ate

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washington

Adminictrative Cnde Olvmnia Wachinotan  Availahla at-

WAC 173-303-330, “Dangerous Waste Regulations,” “Personnel Training,” Washington Administrative
(nde. Olvmnia Wachinotan Awvailahle at-

WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from Regulated Units,” Washington

Administrative Code. Olvmnia Wachinotan  Availahle at-
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B1 INTRODUCTION

Groundwater monitoring at the Hanford Site, as defined by the Resource Conservation and Recovery Act
of 1976 and implemented ir “Dangerous Waste Regulations,” has been conducted since
the mid-1980’s. Hanford Site grounawater sampling methods contain extensive requirements for
sampling precautions to be taken; equipment and its use; cleaning and decontamination; records and
documentation; and sample collection, management, and control activities. Together, Appendices A

and B provide the sampling and analysis essentials necessary for the groundwater monitoring plan:
sample collection, sample holding times, chain—of-custody control, analytical procedures, and field and
laboratory quality assurance (QA)/quality control (QC).

1is appendix provides more specific elements of the sampling protocols and techniques used for the
groundwater monitoring plan. Chapter 3 of the groundwater monitoring plan identifies the monitoring
wells that will be sampled, constituents to be analyzed, and sampling frequency for the groundwater
monitoring at the 183-H Solar Evaporation Basins.

! SAl L G METHODS

Sampling may include, but is not limited to, the following methods:
Field screening measurements
e Groundwater sampling

¢  Water level measurements

Groundwater samples will be collected in accordance with to the current revision of applicable operating
methods. Groundwater samples are collected after field measurements of purged groundwater have
stabilized:

e pH - two consecutive measurements agree within 0.2 pH units
'mperature — two consecutive measurements agree within 0.2°C (32.3°F)
o Conductivity — two consecutive measurements agree within 10 percent of each other

o  Turbidity — less than 5 nephelometric turbidity units (NTUSs) prior to sampling (or project
scientist’s recommendation)

Dissolved oxygen will also be measured in the field in this groundwater monitoring plan. Dissolved
oxygen is not required to be stable prior to sample collection.

Unless special requirements are requested from project scientists, wells are typically purged using the
equivalent volume as that of three borehole diameters multiplied by the length of the saturated portion of
the well screen. Stable field ling: also required as _ cified above. The default pumping rate is
7.6 to 45.4 L/min (2 to 12 gallons per minute  m]), depending on the pump, altho ~ it t
practical at every well. On occasions when the purge volume is extraordinarily large, weus are purged for
a minimum of | hour and are then sampled once stable field readings are obtained.

Field measurements (except for turbidity) are obtained using a flow-through cell. Groundwater is
pumped directly from the well to the flow-through cell. At the beginning of the sample event, field crews
attach a clean, stainless-steel sampling manifold to the riser discharge. The manifold has two valves and
two ports: one port is used only for purgewater, and the other port is used to supply water to the
flow-through cell. Probes are inserted into the flow-through cell to measure pH, temperature,
conductivity, and dissolved oxygen. Turbidity is measured by inserting a sample vial into a turbidimeter.
The purgewater is then discharged to the purgewater truck. ’

Once field measurements have stabilized, the ose supplying water to the flow-through cell is
disconnected and a clean, stainless-steel drop leg is attached for sampling. The flow rate is reduced
during sampling to minimize loss of volatiles (if any) and prevent over filling the bottles. Sample bottles
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Special care she | be taken to avoid the following common ways in which cross-contamination or
background contamination may compromise the samples:

e Improperly storing or transporting sampling equipment and sample containers.

¢ Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near
potential contamination sources (e.g., uncovered ground).

e Handling bottles or equipment with dirty hands or gloves.

e Improperly decontaminating equipment before sampling or between sampling events.

Decontamination of sampling equipment and pumps is performed using high-purity water! in each step.
In general, three rinse cycles are performed to decontaminate sampling equipment: a detergent rinse, an
acid rinse, and a water rinse. During the detergent rinse, the equipment is washed in a phosphate-free
detergent solution, followed by rinsing with water in three sequential containers. After the third water
rinse, equipment that is stainless-steel or glass is rinsed in a 1M nitric acid solution (pH less than 2).
Equipment is then rinsed with water in three sequential containers (the water rinses following the acid
rinse are conducted in separate water containers that are not used for detergent rinse). Following the final
water rinse, equipment is rinsed in hexane and then placed on a rack to dry. Dry equipment is loaded into
a drying oven. The oven is set at 50 degrees C (122 degrees F) for items that are not metal or glass or at
100 degrees C (212 degrees F) for metal or glass. Once reaching temperature, equipment is baked for

20 minutes and then cooled. The equipment is then removed from the oven, and the equipment is
enclosed in clean, unused aluminum foil using surgeon’s gloves. The wrapped equipment is stored in a
custody-locked, controlled-access area.

To decontaminate sampling pumps that are not permanently installed, the pump cowling is first removed,
washed (if needed) in phosphate-free detergent solution, and then reinstalled on the imp. The pump is
then submerged in phosphate-free detergent solution, and 11.4 L (3 gal) of solution 1s pumped through the
unit and disposed. Detergent solution is then circulated through the submerged pump for 5 minutes.

The pump is removed from solution and rinsed with water. The pump is submerged in water and 30.3 L
(8 gal) of water is pumped through the unit and disposed. The pump is removed from the water and the
intake and housing are covered with plastic sleeving. The cleaning is documented on a tag that is affixed
to the pump, and the tag will include the following information:

e Date pump cleaned
e Pump identification
e Comments

e Signature of person performing decontamination
Water Levels

Each time a samnle is obtained measnrement of the groundwater surface elevation at each monitoring
well is requirec 3)(f), “Releases from Regulated Units.” Using a calibrated depth
measurement tape, the deptn to water is recorded in each well prior to sampling. When two consecutive
measurements are taken that agree within 6 mm (0.24 in.), the final determined measurement is recorded
along with the date and time for the specific event (e.g., sampling or annual water level measurements).
The depth to groundwater is subtracted from the elevation of a reference point (usually the top of the
casi.  to obtain the water-level elevation. The top of the casing is a known elevation reference point
because it has been surveyed to local reference data.

15 High-purity water that is generally defined as water that has been distilled, deionized, or any combination of
distillation, deionization, reverse osmosis, activated carbon filtration, ion exchange, particulate filtration, or other
polishing techniques (DOE/RL-96-68).
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B4 CALIBRATION(C F ) EQUIPN T

Onsite environmental instruments are calibrated in accordance with the manufacturer’s operating
instructions, internal work requirements and processes, and/or field instructions that provide direction for
equipment calibration or verification of accuracy by analytical methods. Calibration records shall include
the raw calibration data, identification of the standards used, associated reports, date of analysis, and
analyst’s name or initials. The results from all instrument calibration activities are recorded in accordance
with the HASQARD requirements (DOE/RL-96-68).

Field instrumentation calibration and QA checks will be performed as follows:
Prior to initial use of a field analytical measurement system.
At the frequency recommended by  : manufacturer or methods, or as required by regulations.
Upon failure to meet specified QC criteria.

e Daily calibration checks will be performed and documented for each instrument used. These
checks will be made on standard materials sufficiently like the matrix under consideration for
direct comparison of data. Analysis times will be sufficient to establish detection efficiency and
resolution.

e Using standards ed for calibration that are traceable to a nationally recognized standard agency
source or measurement system. Manufacturer’s recommendations for storage and handling of
standards (if any) will be followed.

B5S SAMPLE HANDLING

Sample handling and transfer will be in accordance with established methods tc  -eclude loss of identity,
damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify that
sample integrity has been maintained during sample transport. The custody seal will be inscribed with the
sampler’s initials and date.

A sampling and analytical database is used to track samples from the point of collection through the
laboratory analysis process.

.1 Containers

Samples shall be collected, where and when appr:  1iate, in break-resistant containers. The field sample
collection record shall indicate the laboratory lot number of the bottles used in sample collection.

When commercially pre-cleaned containers are used in the field, the name of the manufacturer, lot
identification, and certification shall be retained for documentation.

Containers shall be capped and stored in an environment that minimizes the possibility of sample
container contamination. If contamination of the stor p containers occurs, ¢ ctive actionss |
be implemented to prevent reoccurrences. Contaminated sample contain ¢ 1ot be used for a sampling
event. Container sizes may vary depending on laboratory-specific volumes/requirements for meeting
analytical detection limits. Container types and sample amounts/volumes are identified on the
chain-of-custody form.

B5.2 Container Labeling

Each sample is identified by affixing a standardized label or tag to the container. This label or tag shall
contain the sample identification number. The label shall identify or provide reference to associate the
sample with the date and time of collection, preservative used (if applicable), analysis required, and
collector’s name or initials. Sample labels may be either preprinted or handwritten in indelible or
waterproof ink.
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B6 MANAGEMENT OF WASTE

Waste materials are generated during sample collection, processing, and subsampling activities. Waste
will be managed in accordance with DOE/RL-97-01, Interim Action Waste Management Plan for the
100-HR-3 and 100-KR-4 Operable Units. For waste designation purposes, wells listed it n the
main text of the monitoring plan may be surveyed in the Hanford Environmental Information System and
the maximum concentration for each analyte within the most recent 5 years will be evaluated for use in
creating a waste profile, if required.

Miscellaneous solid waste that has contacted suspect dangerous waste will be managed as dangerous
waste. Purgewater and decontamination fluids will be collected and managed in accordance with
DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste; and
DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan. Waste materials
requiring collection will be placed in containers appropriate for the material and the receiving facility in
accordance with the applicable waste management or waste control plan and applicable substantive
federal and/or state requirements.

Packaging and labeling during waste storage and transportation will mee ind DOT
requirements, as appropriate. Packaging exceptions to DOT requirements may e usea 1or onsite waste
shipments if documented as such and if the packaging provides an equivalent degree of safety during
transportation.

Offsite analytical laboratories are responsible for the disposal of unused sample quantities.
4 HEALTH AND SAFI

DOE established the hazardous waste operations safety and health program pursuant to the
Price-Anderson Amendments Act of 1988 to ensure the safety and health of workers involved in
mixed-waste site activities. The program was developed to comply with t
“Worker Safety and Health Program,” which incorporates the standards o
“Occunational Safety and Health Standards,” “Hazardons Waste Qperations ana tmergency Kesponse”’;
“Nuclear Safety Management”; anc “Occupational Radiation Protection.”
Lne nealtn and safety program defines the chemical, raaiological, and physical hazards and specifies the
controls and requirements for daily work activities on the overall Hanford Site. Personnel training;
control of industrial safety and radiological hazards; personal protective equipment; site control; and
general emergency response to spills, fire, accidents, injury, site visitors, and incident reporting are
governed by the health and safety program.

B8 REFERENCES

10 CFR 830. “Nuclear Safetv Manaoement > Cnde nf Federnl Rooulntinne  Availahle at+

10 CFR 835. “Occunational Radiatian Pratectian * Cnde nf Fodoval Roowulatinne  Availahle at:

10 CFR 851. “Waorker Safetv and Health Prasram > (Code of Federnl Reoulatinne  Availahle at-

29 CFR 1910.120, “Occupational Safety and Health Standards,” “Hazardous Waste Operations and

Emergencv Resnonse.” Code of Federal Reounlations. Availahle at-
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D1 INTRODUCTION

This appendix presents the corrective action monitoring results of the 183-H Solar Evaporation Basins
dangerous waste total chromium (collected as a filtered sample) in the groundwater monitoring well
network. Results for hexavalent chromium (filtered) are also| sented.

Corrective action monitoring of 183-H Solar Evaporation Basins commenced in 1997. The 183-H Solar
Evaporation Basins concentration limits identified in Part VI, Post Closure Unit 2, of the
WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous
Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste are 48 pg/L for total
chromium (filtered) and 45 mg/L for nitrate.

The 183-H Solar Evaporation Basins monitoring network has included a total of four wells since the
corrective action monitoring period began in 1997. However, wells within the network have changed
since 1997. Wells have been within the 183-H Solar Evaporation Basins network for the following
durations:

199-H4-3 — 1997 t0 2013
e 199-H4-7 - 1997 to 2005
e 199-H4-8 — 2005 to present
e 199-H4-12A — 1997 to present
e 199-H4-12C - 1997 to present
e 199-H4-84 — 2013 to present

‘hrougt yresent the results of total chromium (filtered) monitoring at 183-H Solar
rvaporauon Basin monitoring network wells during corrective action monitoring. The available
hexavalent chromium (filtered) results during these periods are also included. Well 199-H4-85 was
drilled in 2013 and is added to the monitoring network in this updated plan. Available sampling results
for total chromium (filtered) and hexavalent chromium (filtered) at well 199-H4-85 are presented in

hrougt syresent results of nitrate monitoring for these wells during
COITECIIVE acilon momlorlng.
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PART VI, POST-CLOSURE UNIT 1 UNIT-SPECII > CONDITIONS
300 AREA PROCESS TRENCHES

The 300 Area Process Trenches were operated to receive effluent discharges of dangerous mixed waste
from fuel fabrication laboratories in the 300 Area. This chapter sets forth the modified closure
requirements.

VI.11.A COMPLIANCE WITH APPROVED MODIFIED CLOSURE PLAN

The Permittees shall comply with all requirements set forth in Post-Closure Unit 1, including Permit
Conditions specified in VI.1.B. The Permittees shall also comply with all the requirements in the
300-FF-1 and 300-FF-5 Record of Decision. All sections, figures, and tables included in these portions
are enforceable:

PAGT-CLOSURE UNIT 1

Chapter 1.0 Part A Form, dated October 1, 2008

Chapter 2.0 Introduction, dated June 30, 2002

Chapter 3.0 Groundwater Monitoring, dated May 24, 2017
Chapter 4.0 Closure Contact, dated February 2004

Chapter 5.0 Certification of Post-Closure, datec  :bruary 2004
Chapter 8.0 Post-Closure, dated June 30, 2002

Vi1.B AN " IDM._.ITS TO THE APPROVED MODIFIED ( OSURE PLAN

VI1.1.B.1 Pursuant to Permit Condition [1.K.7, the 300 Area Process Trenches (APT) closure shall
be a Modified Closure in coordination with the Record of Decision (ROD) for 300-FF-1
and 300-FF-5. Sections of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) documents (examples may include, but are not limited to,
Remedial Design/Remedial Action CERCLA work plan, the Operation and Monitoring
Work Plan, etc.), which satisfy requirements and Conditions of this Modified Closure
Plan, will be reviewed and approved by the Washington State Department of Ecology.

vi1.B.2 Sampling, required by 10)(g), shall not be required unless post-
closure monitoring resunts inaicate a neea 1 do so.

Conditions.3
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EXEC ’'IVE SUMMARY

This document presents a revision to the 1995 (1996 revised) 300 Area Process Trenches groundwater
monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A).12 This revised monitoring plan is based
on the requirements for final status facilities, as identified in the WA 7890008967, Hanford Facility
Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the Treatment,
Storage, and Disposal of Dangerous Waste3 (hereafter referred to as the Hanford Facility RCRA Permit),

art I, Condition ILF. which specifies that final status groundwater monitoring programs are subject to
the requirements it ' Due to the age of the plan, the U.S. Department of Energy
(DOE), Richland Uperauons uUirice 1s revis | this groundwater monitoring planto ens  that the plan
contains the most current Hanford Site groundwater monitoring information for the post-closure unit
group (changes in the constituents to be monitored, sampling frequency, concentration limits, statistical
evaluation, and clarification of compliance period). This document will supersede the previous plan
(WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) upon modification of the Hanford Facility RCRA Permit.
This corrective action groundwater monitoring plan is the principal controlling document for conducting
groundwater monitoring at the 300 Area Process Trenches.

_1e 300 Area Process Trenches are a final status, post-closure unit group (Post Closure Unit Group 1),
located in the 300-FF-1 Source Operable Unit (OU), that are undergoing corrective action groundwater
monitoring. The 300 Area Process Trenches are located in the not :rn section of the 300 Area Industrial
Complex approximately 300 m (980 ft) west of the Columbia River. The facility consisted of two 460 m
(1,500 ft) long trenches used for effluent discharge from the 300 Area process sewer system . The site
was closed under a modified closure; that is, the site was remediated and the soil column was clean closed
in 1998 with post-closure requirements for groundwater monitoring (Ecology, 1998).5

The 300 Area Process Trenches received wastewater contaminated with dangerous waste or dangerous
waste constituents. Per the Hanford Facility RCRA Permit. a final status groundwater compliance
monitoring program in accordance witl vas implemented in 1995 (WCH-SD-
EN-AP-185, Rev. 0). The constituents 1aenttriea ror monitoring in the plan were cis-1,2-dichloroethene
(cis-1,2-DCE), trichloroethene (TCE), and uranium. Gross alp.  gross beta, iron, manganese, and field
parameters (pH, conductivity, turbidity, and temperature) were 0 monitored.

1 WHC-SD-EN-AP-1 85, 1995, Groundwater Monitoring Plan for the 300 Area Process Trenches, Rev. 0,

2 WHC-SD-EN-AP-185, 1996, Groundwater Monitoring Plan for the 300 Area Process Trenches, Rev. 0A,

Weactinohanee Hanfard Comnany Richland Wachinotan  Awvailahla at-

3 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
Nenartment af Fenlaov Richland Wachinotnn  Availahle at-

4 WAC 173 inistrative Code, Olympia, Washington.
Available at

5 Ecology, 1998, “Acceptance of Certification of the 300 Area Process Trenches Clean Closure of the Soil Column
and Ground Water Corrective Action Requirements” (letter to J.E. Rasmussen, U.S. Department of Energy, from
T.A. Wooley, Nuclear W lington,
August 10. Available at
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manganese concentrations at the bottom of the unconfined aquifer determined that these concentration
levels are attributable to naturally occurring reducing conditions.!0

This revised groundwater monitoring plan presents a corrective action monitoring plan for the uppermost
aquifer beneath the 300 Area Process Trenches. This plan addresses the following:

e Number, locations, and depths of wells in the 300 Area Process Trenches groundwater
monitoring network.

e Sampling and analytical methods of dangerous waste required under corrective action monitoring,
e Methods for evaluating groundwater quality information.
s  Schedule for groundwater monitoring at the 300 Area Process Trenches.

1is revised plan uses the existing groundwater monitoring well network as identified in the previous
groundwater monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) with the downgradient wells
representing the point of compliance. The concentration limits  ¢is-1,2-DCE and TCE are revised in
this plan to 16 pg/L and 4 pg/L, respectiv. ', which are the cleanup levels in the 300 Area ROD/ROD
Amendment. The concentration limits are based or ! cleanup levels.
Groundwater flow direction determinations indicate war tne grounawarer flow direction beneath the
300 Area Process Trenches is east or southeast during low river stage and south or southwest during high
river stage. Groundwater in the 300 Area Process Trenches monitoring wells will be sampled and
analyzed semiannually for cis-1,2-DCE and TCE. Field parameters (pH, specific conductance,
temperature, and turbidity) will also be collected. Water level measnrements will be taken each time a
sample is collected to satisfy the requirements o B)(f).

10 ECF-3 00FF5-14-0044, 2014, 300 Area Process Trenches Geochemical Evaluation of Elevated Dissolved Iron
and Manganese Concentrations in the Lower Unconfined Aquifer, Rev. 0, Sections 4.4.2.3 and 4.4.4.1, and
Tahle 4-24 CH?M HII 1. Platean Remediatinn Camnanv Richland Wachington. Availat  it:

11 WAC 173-340-720, “Model Toxics Control Act—Cleanin ” “Granndwatar Cleanun Qtandarde Wrchinotnn
Administrative Code, Olympia, Washington. Available at
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3.0 INTRODUCTION

This document presents the revised groundwater monitoring plan for the 300 Area Process Trenches and
supersedes the previous plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A, Groundwater Monitoring Plan
for the 300 Area Process Trenches). The United States Department of Energy (DOE), Richland
Operations Office (DOE-RL) is revising this groundwater monitoring plan due to the age of the plan and
to ensure that the plan contains the most current Hanford Site groundwater monitoring information for the
post-closure unit group (changes in the constituents to be monitored, sampling frequency, concentration
limits, statistical evaluation, and clarification of compliance period). The 300 Area Process Trenches are
a post-closure unit group in Part V1, Unit 1, of the WA7890008967, Hanford Facility Resource
Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the Treatment, Storage,
and Disposal of Dangerous Waste (hereafter referred to as the Hanford Facility RCRA Permit). Soil
remediation of the trenches was completed in 1998, and the unit was closed in 1998 under modified
closure conditions in the Hanford Facility RCRA Permit with requirements for continued groundwater
monitoring in post-closure care (Ecology, 1998, “Acceptance of Certification of the 300 Area Process
Trenches Clean Closure of the Soil Column and Ground Water Corrective Action Requirements”).

The Hanford Facility RCRA Permit, Part 11, Condition I1.F. snecifies that final status groundwater
monitoring program requirements will comply witt “Dange ns,
“Re  ses from Regulated Units.” Groundwater is monitorea 1n accoraance witl ind
Part V1, Unit 1, of the Hanford Facility RCRA Permit. For regulatory purposes,

300 Area Process Trenches unit group is identified on the current Hanford Facility RCRA Permit

Part A Form.

bR

The 300 Area Process Trenches (v »-5) are located within the 300 Area Industrial Complex in
the 300-FF-1 Operable Unit (OU) . The 300 Area Process Trenches comprised two, unlined
460 m (1,500 ft) long trenches that were excavated 3.7 m (12 ft) below ground surface. The trenches
were one of the primary disposal facilities for 300 Area liquid process waste. Operating records indicate
that the 300 Area Process Trenches began receiving wastewater from the 300 Area process sewer in 1975.
An expedited response action (ERA) was performed in 1991 to relocate contaminated sediments to the
north portions of the trenches (DOE/RL-91-11, Expedited Response Action Proposal for the 316-5
Process Trenches). Discharges to the 300 Area Process Trenches ceased in 1994, and remediation of the
site was performed in 1997 and 1998.

RCRA compliance groundwater monitoring was initiated at the 300 Area Process Trenches in 1985
(as described in PNL-6671, Revised Ground-Water Monitoring Compliance Plan for the 300 Area
Process Trenches) based on the groundwater monitoring requirements for interim status facilities.
In 1994, the Washington State Department of Ecology (Ecology) issued the Hanford Facility RCRA

Permit for the Hanford Site, which included the Part 11, ¢ that fina  itus
treatment, storage, and disposal (TSD) nnits comnlv witl 1 final status
compliance monitoring plan un WHU-dLU-EN-AP-15) (Kev. 0) was incorporated
into the Hanford Facility “RA 1996.

Results for the initial compliance monitoring samples collected in late 1996 and early 1997

(Furman, 1997, “Exceedance of Concentration Limits in Groundwater at the 316-5 Process Trenches”)
showed exceedances of the concentration limits established pe 5) for

cis-1,2  chloroethene (cis-1,2-DCE). trichloroethene (TCE), ana urantum. basea on the concentration
limit exceedances, the regulations i1 11), “Corrective Action Program,” require
implementation of a corrective action program to reauce contaminant concentrations in groundwater.
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The monitoring plan (WHC-SD-EN-AP-185, Rev. 0, Chapter 6), which was incorporated into
Chapter VI, Unit 1 of the Hanford Facility RCRA Permit, deferred further groundwater corrective action
to the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
action for the 300-FF-1 Source and 300-FF-5 Groundwater OUs. The 300-FF-5 OU alternative selected
in EPA/ROD/R10-96/143, Record of Decision for the 300-FF-1 and 300-FF-5 Operable Units,
Hanford Site, Benton County, Washington, was groundwater monitoring and institution controls (ICs)
(groundwater use restrictions). This alternative required continued monitoring of contaminant trends
under the corrective action plan and constituted the corrective action measures under

11).

The monitoring plan (WHC-SD-EN-AP-185, Rev. 0) was revised in 1996 (Rev. 0A) to specify constituents
for sampling but remained a compliance monitoring plan. Remediation of the 300 Area Process Trenches
was conducted in 1997 and 1998 under an integrated CERCLA/RCRA process described in
DOE/RL-93-73, 300 Area Process Trenches Modified Closure/Postclosure Plan. While the soil nortion of
the 300 Area Process Trenches met clean closure performance standards unde

“Closure and Post-Closure,” st-closure groundwater monitoring requirements unaer tne Hantora rFacility
RCRA Permit and the 300-F -5 OU record of decision (ROD) (EPA/ROD/R10-96/143) remained
(Ecology, 1998). Remediation of the 300 Area Process Trenches under CERCLA (waste site 316-5) was
completed and the site was reclassified to “closed out” in 1998. The existing groundwater compliance
monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) was accepted without modification by
Ecology in 1998 as the corrective action monitoring plan and was incorporated into DOE/RL-98-3 1,

300 Area Process Trenches Postclosure Plan. V' C-SD-EN-AP-185 (Rev. 0 and Rev. 0A) has remained
the controlling document for the 300 Area Process Trenches groundwater monitoring.

The 300 Area ROD/ROD Amendment (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 [hereafter referred to as
the 300 Area ROD/ROD Amendment]) was issued in 2013. The remedies affecting the 300 Area Process
Trenches area include enhanced attenuation of uranium for soil and monitored natural attenuation (MNA),
groundwater monitoring, and ICs for groundwater. The 300 Area ROD/ROD Amendment identifies
groundwater contaminants of concern (COCs) in the 300 Area Industrial Complex. These include the
constituents of concern identified in WHC-SD-EN-AP-185 (Rev. 0A): uranium and the dangerous waste
constituents cis-1,2-DCE and TCE,

Remedies required under the 300 Area ROD/ROD Amendment (EPA and DOE, 2013) include MNA for
¢is-1,2-DCE and TCE in the 300 Area Industrial Complex. A portion of the 300 Area Process Trenches
is within the area identified for enhanced attenuation of uranium. Uranium in groundwater will be
monitored until the cleanup level is achieved. 1Cs restricting groundwater access and use will be
implemented until groundwater cleanup levels are achieved.

““eanup levels for cis-1,2-DCE and TCE are identified in the 300 Area ROD/ROD Amendment (EPA and
JE, 2013). Within the 300 Area Process ..enches monitoring network wells, TCE last exceeded the
cleanup level of 4 pug/L established in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013)
in 1999. A 2015 CERCLA evaluation of TCE in 300 Area groundwater wells found that only one well
(which does not monitor the 300 Area Process Trenches) had not attained the established cleanup level for
TCE. Base )n these results, monitoring for TCE under the CERCLA remedial action is not performed at
any wells monitoring the 300 Area Process Trenches under DOE/RL-2014-42, 300-FF-5 Operable Unit
Remedy Implementation Sampling and Analysis Plan, which was approved by the United States
Environmental Protection Agency (EPA) in September 2015.
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00 N N B W N =

11
12

13
14

15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

WA7890008967
300 Area Process Trenches

The information contained in this chapter was obtained from several sources, including previous
groundwater monitoring plans listed in Section 3.1.5 and the following documents:

DOE/RL-91-11, Expedited Response Action Proposal for the 316-5 Process Trenches
e DOE/RL-92-32, Expedited Response Action Assessment for 316-5 Process Trenches
e DOE L-98-31, 300 Area Process Trenches Postclosure Plan

DOE/RL-2010-99, Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2, and
300-FF-5 Operable Units

e DOE/RL-2015-07, Hanford Site Groundwater Monitoring Report for 2014

» 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

e PNL-6716, Interim Characterization Report for the 300 Area Process Trenches
e PNNL-13645, 300 Area Process Trenches Groundwater Monitoring Plan

e PNNL-17666, Volatile Organic Compound Investigation Results, 300 Area, Hanford Site,
Washington

3.11F ility[  ription and Operational History

The 300 Area Process Trenches are located in the northern nortion of the 300 Area Industrial Complex
about 300 m (985 ft) west of the Columbia River The site began operating March 16, 1975,
and was the main facility for disposal of most liquiu process waste generated in the 300 Area from 1975
until the trenches were removed from service in December 1994. The liquid waste discharged to the

300 Area Process Trenches came only from the 300 Area process sewer and consisted mostly of
wastewater with relatively low concentrations of chemical contaminants. More concentrated waste was
generally not discharged to the process sewer and trenches. The discharge rate varied over the years, but
it reached a maximum average of about 8,641 L/min (2,283 gallons per minute [gpm]) during 1979. Total
discharge for that year was 4.5 billion L (1.2 billion gal). Between 1987 (when fuels fabrication ceased in
the 300 Area) and 19' [when waste discharges ceased), the wastewater consisted of cooling water with
small quantities of nonhazardous maintenance and process waste. When the 300 Area Process Trenches
were in use, the east and west trenches were used alternately for periods of up to approximately 8 months.
The west trench was removed from service in November 1992; the east trench remained in service with
an average discharge of 814 L/min (215 gpm). The trenches were administratively isolated from
receiving further discharges in December 1994 and were physically isolated in January 1995.
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The 300 Area Process Trenches consisted of two 457 m (1,500 ft) long trenches excavated 3.7 m (12 ft)
into the subsurface and separated by an earthen berm. The unlined trenches were excavated into the

Wdy gravels of the Hanford formation, an open framework, clast supported pebble/cobble/boulder gravel
with intercalated, variably thick, sand and silty sand lenses (additional description provided Section
3.1.4.1, Stratigraphy). The trench bottoms were about 6 m (20 ft) above the average water table elevation
(however, the water table elevation varies with river stage, which fluctuates several meters depending on
the season and operation of the several dams on the Columbia River). In 1990, the west tren  was
divided by a berm between the natural depression in the northern end of the trench and the remainder of
the trench to the south. The berm was needed to support a bird screen placed over the trench. From 1991
until the site was remediated from 1997 to 1998, the northern 91 m (300 ft) of the original trenches,
including the natural depression, were used as an impoundment for low-level radioactive and low-level,
mixed waste soil dredged from the southern portions of the trenches.

Administrative controls to prevent disposal of dangerous wastes to the 300 Area Process Trenches were
instituted on February 1, 1985. Prior to that time, a variety of chemical waste was included with the
wastewater. However, no large quantity of any one waste was included in the process waste. From the
beginning of operations in 1975 until October 1993, a continuous, composite sampler was located at the
headwall to analyze the wastewater at the point of discharge to the trenches. Subsequently, a sampler
located outside the unit analyzed the effluent. In addition, chemical spills are known to have entered the
process sewer through 300 Area building floor drains.

In 1991, at the request of the regulatory agency (Ecology), an expedited response action (ERA) was
undertaken at the 300 Area Process Trenches (waste site 316-5) to reduce the potential migration of
contaminants to groundwater (DOE/RL-91-11). The specific goal was to reduce the measurable level of
radiation in the trenches to less than three times the upper tolerance limit of background. The ERA
included removing contaminated sediment, using it to fill in the north ends of the trenches, and
immobilizing the sediment by covering it with a plastic barrier followed by a layer of clean soil
(DOE/RL-92-32). The removal of sediment contaminated with radionuclides also reduced the levels of
inorganic constituents remaining in the trenches. Approximately 5,400 m? (190,700 ft*) of sediment was
removed and relocated in each trench. About 0.3 m (1 ft) of contaminated soil was removed from the
sides and 1.3 m (4 ft) from the bottom of each trench. The less radioactively contaminated sediment

(less than 2,000 counts/second) was relocated to the north end of each trench. The more radioactively
contaminated sediment (greater than 2,000 counts/sec) was consolidated in the depression located at the
northwestern corner of the west trench. The contaminated sediments were isolated from the et 1ent and
then covered with a plastic barrier and a layer of clean aggregate. Results of pre- and post-ERA sampling
and analysis of the sediments indicate that the ERA successfully reduced trench contamination at all areas
of the trenches except the locations where contaminated sediment was stockpiled. Results of groundwater
sampling and analysis after the ERA also showed a drop in concentrations of groundwater contamination.

Remediation of the 300 Area Process Trenches was performed from July 1997 to February 1998 under an
integrated RCRA/CERCLA process and included removal and disposal of the site structures (bird
screens, head-works, and blockhouse struct ) | contaminated sediment that had been ¢ ‘iously
stockpiled during the 1991 ERA (DOE/RL-98-31). After removal of contaminated soil, clean backfill
was added, and site grading and revegetation were performed.

3.1.2 Reguli ry Basis

In 1986, DOE entered into a regulatory order (EPA and Ecology, 1986, EPA Regulatory Order

No. 1085-10-07-3008 and Ecology No. DE 86-133). The order mandated interim status groundwater
quality assessment monitoring according tc ‘Interim Status Stande

Operators of Hazardous Waste Treatment, Storage, ana Disposal Facilities,” anc

“Interim Status Facility Standards,” at the 300 Area Process Trenches.
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3.1.4 Geology and Hydrogeology

The geology and hydrogeology of the 300 Area Industrial Complex and 300-FF-5 OU, including the
region of the 300 Area Process Trenches, are described in detail in the following documents:

DOE/RL-2010-99, Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2, and
300-FF-5 Operable Units

PNNL-16435, Limited Field Investigation Report for Uranium Contamination in the 300-FF-5
Operable Unit at the 300 Area, Hanford Site, Washington

PNNL-17666, Volatile Organic Compound Investigation Results, 300 Area, Hanford Site,
Washington

PNNL-22048, Updated Conceptual Model for the 300 Area Uranium Groundwater Plume

3.1.4.1 Stratigraphy

summarizes the general stratigraphy at the Hanford Site. The stratigraphic units that underlie

e suu Area  dustrial Complex, from youngest to oldest, are the eolian surficial deposits and the
Hanford formation and Ringold Formation sediments overlying the Columbia River Basalt Gro

Eolian deposits (Holocene Age) - the most recently deposited sediment is a discontinuous veneer
containing eolian sand and/or anthropogenic backfill of previously excavated sediment. These
deposits generally overlie the 300 Area Industrial Complex, with a typical thickness of 1 to 6 m
(3.3t0 19.7 ft).

Hanford formation (Pleistocene Age  2quivalent to hydrostratigraphic unit (HSU) 1. The Hanford
formation cataclysmic flood deposits are three facies subunits (silt dominated, sand dominated, and
gravel dominated), which grade into one another vertically and laterally. In the 300 Area
Industrial Complex the Hanford formation is persistently the gravel dominated lithostratigraphic
sequence (subunit H1) that typically ranges in thickness from 12 to 24 m (40 to 80 ft). Subunit
HI is coarse-grained, basalt-rich, clast supported, open framework, sandy gravel with variable
silt/clay content. As a result, the Hanford formation permeability is generally several orders of
magnitude greater than the underlying Ringold Formation. Therefore, the contact between these
two highly contrasting stratigraphic units may act as a distinct hydrologic boundary.

Ringold Formation Unit E and Lower Mud (Miocene Age) — equivalent to hydrostratigraphic unit
(HSU) 5 and HSUS, respectively. The gravel dominated Ringold Formation upper coarse unit (Unit
E) overlies the Ringold Formation lower mud unit. Unit E is up to 24 m (80 ft) thick and consists
of pebbles and cobbles compacted within a matrix of fine- to medium-grained sand with silt. Up
to 24 m (80 ft) of Ringold Formation lower mud unit fine-grained sediment< overlie the basalt.
These low-permeability sediments vary in ~ ~ size among clay, silt, and ...ie sand. __is unit
forms an aquitard beneath the unconfined aquiter system. The Ringold Formation upper fine
member of Taylor Flat, which may be equivalent to the Ringold upper mud unit defined in the
100 Areas, is not present beneath the 300 Area and was most likely removed from the area by
paleo-flood and historical River erosional forces.

Chapter 3.21






00 ~I NN B WN) —

—_— e —
SN s W — O N

—_—
~J

RN NN — —
N W — OO

W W W W W WwWWh N
AN AW — OO0~

WA7890008967
300 Area Process Trenches

(33 ft). However, the vadose zone thickness varies with the seasonal stages of the Columbia River and
distance inland from the river. Rising groundwater elevations resulting from higher Columbia River
stages seasonally saturate deeper portions of the vadose zone, v ile lower ‘er stages result in falling
groundwater elevations that dewater these same deeper portions of the vadose zone. These fluctuating
groundwater elevations create the periodically rewetted zone . Generally, wells adjacent to
the river within the 300 Area Industrial Complex show higher variation 1n response to river stage changes
than wells located further from the shoreline (PNNL-22048, Section 2.4.3).

The unconfined aquifer occurs in the highly pe: zable, gravel dominated Hanford formation and in the
underlying, less permeable sands and gravels of the Ringold Formation upper coarse unit (Ringold
Formation unit E). Paleochannels carved into Ringold Formation sediments are filled with Hanford
formation gravels that provide preferential pathways for groundwater flow and for intrusion of river water
during periods of high river stage (DOE/RL-2010-99, Section 4.4.4.3) . The Ringold Formation
lower mud unit is a confining layer (i.e., aquitard at the base of the uncontinea aquifer) and is characterized by
very low-permeability fine-grained sediment. This hydrologic unit prevents further downward movement of
groundwater contamination to the deeper aquifers. The thickness of the unconfined aquifer along the
Columbia River shoreline is about 25 m (80 ft).

3.1.4.3 Groundwater Flow Interpretation

Groundwater in the unconfined aquifer discharges to the Columbia River via upwelling through the
riverbed and riverbank seeps. The flow from the unconfined aquifer is very low, compared to the flow of
the river. Because the river stage fluctuates up and down, flow beneath the shoreline oscillates back and
forth, with river water intruding into the unconfined aquifer and mixing with groundwater at times. When
the river stage drops quickly to a low elevation, riverbank seeps appear. The rise and fall of the river
stage create a dynamic zone of interaction between groundwater and river water, affecting groundwater
flow patterns, contaminant transport rates, groundwater geochemistry, contaminant concentrations, and
contaminant attenuation rates.

Groundwater flow velocities beneath the 300 Area Process Trenches were estimated to be 17 m/day

(56 ft/day) in March 2014 and 13 m/day (43 ft/day) in June 2014 (DOE/RL-2015-07, Table B.1).

Because the hydraulic gradients change direction in response to river stage, which fluctuates on seasonal

and multiyear cycles, groundwater flow is not always directed toward the river. The flow direction

beneath the 300 Area Process Trenches was estimated to be south-southeast in March 2014 and southwest

in June 2014 (DOE/RL-2015-07, Table B-1) . Accordingly, groundwater flow direction

beneath the 300 Area Process Trenches is preaominantiy to the south-southeast when the river stage is

low (typical throughout most of the year). However, when the river stage is high (typically late spring

and earlv summer), groundwater flow direction beneath the trenches may cha : to south-southwest.
sresents the 2014 regional water table map.
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(WHC DJ-EN-AP-185, Rev. 0). Rev. 0A of the monitoring plan, issued in 1996, specified analysis for
uranium, TCE, ¢is-1,2 CE, and fiel¢ arameters (pH, conductivity, turbidity, and temperature).

aallium, PCBs, chrysene, and benzo(a)pyrene were included in the Rev. 0A plan for a two-year
monitoring period due to concern about dangerous waste leaching from the relocated sediment stockpiled
at the northern ends of the trenches. Additionally, iron and manganese were monitored as part of a
follow-up geochemical investigation. WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) was accepted without
change as the corrective action monitoring plan, as required by 11), in 1998
(Ecology, 1998).

In 2001, a proposed corrective action monitoring plan was prepared (PNNL-13645). However, the
Hanford Facility RCRA Permit was not updated with the proposed monitoring plan, and
WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) remained the corrective action monitoring plan.

Monitorine resnlts since 1997 for the dangerous wastes cis-1,2-DCE and TCE within the well network are

presented For both constitu s, exceedances of the concentration limit or cleanup le
occurin¢ ~1-T TCE®~ exce 1 aplevel of 4 pg/L established in the
300 Area kuw/KUD Amendment (EPA and  JE, 201 9.

In 2015, an evaluation of groundwater COCs in wells identified for monitoring of the CERCLA MNA
remedy was performed. The evaluation found that TCE had attained the cleanup level identified in the
300 Area RC /ROD Amendment (EPA and DOE, 2013) at each well in the 300 Area network, except for
399-4-14 (ECF-300FF5-15-0017). Based on these results, monitoring for TCE under CERCLA is
required only at well 399-4-14, which does not monitor the 300 Area Process Trenches. Evaluation of
cis-1,2-DCE found that concentrations in well 399-1-16B would not meet cleanup levels by year 2050
(ECF-300FF5-15-0017). Cis-1,2-DCE concentrations in this well have exceeded the concentration limit
throughout the corrective action monitoring period with detections ranging from 95 to 280 pg/L.
Monitoring for cis-1,2-DCE and TCE will continue at the 300 Area Process Trenches under the Hanford
Facility RCRA Permit.

In 1987, elevated concentrations of PCE and its biodegradation products, TCE and cis-1,2-DCE, were
observed in well 399-1-16B. PCE concentrations subsequently declined to less than the drinking water
standard prior to issuance of the cc pliance monitoring plan in 1995 (WHC-SD-EN-AP-185, Rev. 0).
The source for these concentrations has been suggested to be the 300 Area Process Trenches because
these trenches are uperadient of well 399-1-16B, spills (530 L [140 gal]) of PCE were discharged to the
trenches in 1982 and 84, and the concentrations were detected and monitored by the 300 Area Process
Trenches groundwater monitoring network. Numerical modeling for these constituents was performed in
Appendix F of DOE/RL-2010-99 (ECF-300FF5-11-0152, VOC Modeling in Support of 300 Area FF-5
RI/FS Document) to evaluate the contamination and determined a different outcome.

The numerical modeling had two objectives. The first objective was to determine whether it was
plausible that PCE-dense nonaqueous phase liquid (DNAPL) discharged to the 300 Area Process
Trenches would infiltrate the Hanford formation and penetrate the Ringold Formation Unit E. The second
objective was to assess the plausibility that PCE-DNAPL trapped in Unit E  eath the 300 Area Process
Trenches could be the source of PCE, TCE, and cis-1,2-DCE concentrations observed in well 399-1-16B.
Results of the numerical modeling indicate that it is plausible the PCE infiltrating beneath the 300 Area
Process Trenches would penetrate Unit E of the Ringold Formation. However, modeling results also
indicate that it does not appear plausible that the source for the concentrations observed in well 399-1-
16B was the 300 Area Process Trenches.

PCBs, benzo(a)pyrene, and chrysene were not detected the 300 Area Process Trenches groundwater
monitoring network during the required two years of monitoring (1996 to 1998) and do not require further
monitoring (PNNL-11470, Hanford Site Groundwater Monitoring for Fiscal Year 1996; PNNL-11793,
Hanford Site Groundwater Monitoring for Fiscal Year 1997; and PNNL-12086, Hanford Site
Groundwater Monitoring for Fiscal Year 1998). Thallium was detected during the required two years of
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groundwater monitoring report (e.g., DOE/RL-2016-12, Hanford Site RCRA Groundwater Monitoring
Report for 2015).

3.1.6 Con( )>tual Site Model

This section describes the 300 Area Process Trenches CSM for potential contaminant transport to guide
future groundwater monitoring. The CSM desct s the current understanding of the contaminant release
and transport.

Wastewater from the process sewer (containing fuels fabrication and other laboratory waste) was
discharged to the 300 Area Process Trenches, two unlined trenches that allowed wastewater to flow
directly into the ground. The trenches were in use from 1975 to 1994. The wastewater discharged to the
300 Area Process Trenches contaminated the vadose zone beneath the trenches, as well as the aquifer.
The concentrations of waste constituents in the wastewater tt  was discharged to the 300 Area Process
Trenches decreased with time. Administrative controls to prevent hazardous waste from entering the
process sewer were put into effect in 1985. After that time, the amount of hazardous\ e reaching the
tr s was very low, even though the rate of discharge remained above 750 L/min (200 gpm)

(see Section 3.1.3 for waste disposal discussion).

The Hanford formation overlies the Ringold Formation Unit E, with the contact below the water table.
The Hanford formatior as higher hydraulic conductivity than the Ringold Formation, thereby allowing
higher groundwater flow rates. The silt and clay of ingold Formation lower mud unit constitute the
base of the unconfined aquifer. This lower mud unit also effectively prevents groundwater contamination
in the unconfined aquifer from contaminating groundwater below the lower mud unit. Hydraulic head
below the mud unit is higher than above the unit, indicating that the general flow would be upward if
communication were established between the confined aquifer below and unconfined aquifer above.

For example, in 2014 the hydraulic heads in wells 399-1-16C and 399-1-17C, which are screened across
the basalt/Ringold lower mud contact, were 8 to 9 m (26 to 30 ft) higher than the hydraulic heads in the
wells screened in the shallow unconfined aquifer (399-1-16A and 399-1-17A) and the wells screened in
the lower unconfined aquifer (399-1-16B and 399-1-17B).

Fluctuating river stage causes water table fluctuations, which, in turn, affect water table gradient and
groundwater flow direction near the 300 Area Process Trenches. Groundwater flow direction beneath the
300 Area Process Trenches is predominantly to the south-southeast when the river stage is low (typical
throughout most of the year). During high river stages (typically late spring and early summer), the water
table gradient can be reversed, caus 1 bank storage of river water and a temporary groundwater flow
direction to the south or southwest. Water level fluctuations as a result of river level fluctuations do not
affect c¢is-1,2-DCE because it is detected within the lower portions of the unconfined aquifer.

300 Area Process Trenches (316-5 waste site) are remediated and no longer pose an unacceptable risk
to human health and the environment in an industrial setting (EPA and DOE, 2013). The results of a
CERCLA groundwater risk evaluation found that concentrations of uranium, TCE, and cis-1,2-DCE
present in groundwater at the 300 Area Industrial Complex provide a basis for remedial action (EPA and
DQE, 2013). The only dangerous waste that continues to be detected above the concentration limit in a
300 Area Process Trenches groundwater monitoring well is cis-1,2-DCE. At well 399-1-16B,
cis-1,2-DCE remains in the lower portion of the unconfined aquifer downeradient of the trenches and has
been detected consistently in excess of the concentration limit (16 pg/L) . Variability in
cis-1,2-DCE concentrations was observed from 2004 to 2007, after whicn ume concentrations stabilized.
No source for the variability has been identified. TCE concentrations have heen helow the cleanup level
(4 ng/L) in the 300 Area Process Trenches monitoring wells since 1999 nc

The origin for cis-1,2-DCE is attributed to degradation of TCE and PCE historically disposed to nearby
liquid waste sites (DOE/RL-2010-99, Appendix F). Large quantities of degreasing solutions were likely
disposed to the nearby North Process Pond and South Process Pond during the 1950s and

Chapter 3.37





































WA7890008967
300 Area Process Trenches

3.2.2 Concentration Limit

A dangerous waste constituent from a regulated waste unit mav not exceed the concentration limit

established by the Hanford Facility RCRA Permit 5)). The concentration limits

for cis-1,2-DCE and TCE in the previous nlan (WHU-sU-EN-AP-18), Rev. 0 and Rev. 0A) were 70

and 5 pg/L, respectively, based ot 1), “National Primary Drinking Water Regulations,”

“Maximum Contaminant Levels for Urganic Contaminants.” The concentration limits were applied

during comnliance monitoring to determine whether corrective action was necessary, as required by
10).

Concentration limits of dangerous waste constituents during corrective action are required in

11). The concentration limits for cis-1,2-DCE and TCE at the 300 Area Process
1rencnes m s pian are updated to 16 and 4 pg/L, respectively, which are the cleanup levels identified in
the 300 Area ROD/ROD Amendment (EPA and DOE 2013). The concentration limits are based on

1), “Model Toxics Control Act—Cleanup,” “Groundwater Cleanup Standards,”

Levels for Potable Groundwater,” cleanup levels.

Because of the previous exceedances of the concentration limit for cis-1,2-DCE and TCE and the ongoing
remedial action, any concentration limit exceedances at the point of compliance during the remediation
period do not require additional action. Estimated timeframes for cleanup level attainment fi

cis-1,2-DCE and TCE are not provided in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013).
However, an evaluation of cis-1,2-DCE in well 399-1-16B (the only well at which the concentration limit
is exceeded) estimated that cis-1,2-DCE will not be less than 16 ug/L by year 2050
(ECF-300FF5-15-0017, Table 7.1). As part of the CERCLA remedial action, evaluation of cis-1,2 . _E
and TCE concentrations in wells identified in DOE/RL-2014-42 will be prepared to support the Hanford
Site CERCLA 5-year reviews (DOE/RL-2014-42, Section 3.5.1.2). The effectiveness of the MNA
remedy will be assessed as part of the CERCLA 5-year review process.

3.2.3 Point of Compliance

The point of compliance is defined it 6) as a “...vertical surface located at the
hydraulically downgradient limit of tne waste management area that extends down into the uppermost
aquifer underlying the regulated units.” This is the location in the uppermost aquifer where groundwater
monitoring takes place and the groundwater protection standard applies. As identified in the previous
plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A), the point of compliance for the 300 Area Process
Trenches is the downgradient monitoring wells. The downgradient monitoring wells are 399-1-10A,
399-1-10B, 399-1-16A, 399-1-16B, 399-1-17A, and 399-1-17B.

The point of compliance wells will be monitored to assess the progress of the corrective action
(CERCLA remedial action). Concentrations of cis-1,2-DCE and TCE in these wells will be evaluated
relative to the concentration limits, in accordance with Section 3.2.4.

3.2.4 Compliance Period

The compliance period is defined it 7)(a) as the number of years equal to the active
life of the waste management area (1nciuaing any waste management activity prior to permitting and the
closure period). The 300 Area Process Trenches began operation in 1973 and were closed in 1998, which
is a total of 24 years. Therefore, the compliance period for the 300 Area Process Trenches is equal to

24 years and will end in year 2022.

Unde 7)(c), if a corrective action program is ongoing at the end of the compliance
period (year ZUZ2), then the corrective action must continue for as long as necessary to achieve
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The sampling freauencv in the previous monitoring plan met the requirements of compliance monitoring
ur 10) and included semiannual sampling, with four independent samples
collected at each sampling event, for a total of eight samples per year. Since approval of the plan in 1995,
the 300 Area Process Trenches have undergone remediation and concentrations of cis-1,2-DCE have
decreased and further attenuation of cis-1,2-DCE is expected. The remedial action (MNA) chosen for
cis-1,2-DCE and TCE in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013) will monitor
groundwater in the 300 Area Industrial Complex until the cleanup level is attained. Based on recent
evaluation of ¢is-1,2-DCE in well 399-1-16B (ECF-300FF5-15-0017, Table 7.1), the concentration will
not reach the concentration limit by year 2050. Therefore, the more frequent sampling performed under
the previous plan is not necessary for corrective action monitoring and semiannual sampling, consisting
of a single sample per sampling event, is included in this updated monitoring plan (see Section 4.2

for details).

The previous p*  did not define the compliance period specific to the 300 A Process Trenches.

The compliance period is determined in this plan and extends to year 2022 (! on 3.2.4). However, the
1centration of ¢is-1,2-DCE is not expec ‘o reach the concentration limit by year 20.  Therefore,

the compliance period will be extended until it can be demonstrated that the concentration limit has not

been exceeded for a period of three consecutive years, after which corrective action monitoring will be

discontinued and the site will be removed from the Hanford Facility RCRA Permit.

The previous plan included a tolerance interval method for statistical evaluatic  of the compliance
monitoring data. The current plan is updated with a confidence interval statistical method that will be
used to determine if the corrective action (CERCLA remedial action) is progressing as expected and
demonstrate that the concentration limit has been achieved. Nonstatistical evaluation of the results will be
used for data sets that are below the concentration limit and have a practical quantitation limit less than
the concentration limit.

3.2.7 Sampling and Analysis Protocol

In accordance with the Hanford Facility RCRA Permit, the groundwater protection regulations of

lictate the groundwater sampling and analysis requirements applicable to final status
1>U units. 1 ne QAPJP outlining the project management structure. data eeneration and acquisition,
analytical procedures, and quality control is provided it yrovides the sampling
protocols (e.g., sampling methods, sample handling ana cusioay, management or waste, and health and
safety considerations).

3.3 DATA EVALUATION AND REPORTING

This chapter discusses the evaluation and interpretation of data.
3.3 Data :view

The data review and verification tasks are discussed in the QAPjP
3.3.2 Statistical Evaluation

The objective of the corrective action monitoring program is to monitor the concentration trends to
demonstrate the effectiveness of the corrective action. Accordingly, the objective of the statistical
evaluation during the corrective action is to monitor the concentration trends of the dangerous wastes to
confirm that the corrective action is progressing as expected.

In corrective action monitoring, a UCL of the mean can be compared to a fixed regulatory limit to
determine with prescribed confidence whether the mean concentration of the target population
(population of interest) significantly exceeds the fixed limit (EPA, 1989, Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities — Interim Final Guidance; EPA 530/R-09-007,
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities Unified Guidance). UCLs of
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constituent is below the concentration limit. 1f the 95 percent UCL is below the concentration limit, then
monitoring v | be discontinued.

Evaluations of the performance monitoring under the CERCLA remedy (MNA) will be provided in
300-FF-5 OU project reports, as needed (DOE/RL-2014-42) and will be prepared to support the sitewide
CERCLA five-year review. Performance monitoring results for the 300-FF-5 OU will be reported at least
biennially (DOE/RL-2014-42). The results of CERCLA evaluations for cis-1,2-DCE and TCE may be
used to supplement the evaluations described above, which are performed to monitor the concentration
trends to demonstrate the effectiveness of the corrective action.

3.3.3 Interpretation

Data are used to interpret groundwater conditions at the 300 Area Process Trenches. Interpretive
tect  |ues may include the following:

e Hydr phs: Graph w  r levels versus time to determine decreases and increases and seasonal
or ma ie fluctuations in groundwater levels.

e Water table maps: Use water table elevations from multiple wells to construct contour maps and
estimate flow directions. Groundwater flow is assumed to be perpendicular to the equal potential
lines on the maps.

Trend plots: Graph concentrations of constituents versus time to determine increases, decreases,
and fluctuations. May be used in tandem with hydrographs and/or water table maps to determine
if concentrations relate to changes in water level or groundwater flow directions.

3.3.4 Reporting

The effectiveness of the corrective action program is reported twice each year as required by

11)(g). Results from this monitoring plan are reported in both the semiannual
corrective action groundwater report and the annual Hanford Site RCRA groundwater monitoring report
(e.g., DOE/RL-2016-12).

In accordance witl 11)(h), if it is determined by DOE that the corrective action
nroeram no laneer sausties tne requirements of the corrective action program under

11), an application for a permit modification to make any appropriate changes to the
program wiu pe suomitted within 45 days.
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A1 | 'RODUCTION

A qu ty assurance project plan (QAPjP) establishes the quality requirements for environmental data
collection. It includes planning, implementation, and assessment of sampling tasks, field measurements,
laboratory analysis, and data review. This chapter describes the applicable environmental data collection
requirements and controls based on the quality assurance (QA) elements found in EPA ™ 10/B-01/003,
EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5) and DOE/RL-96-68, Hanford
Analytical Services Quality Assurance Requirements Document (HASQARD). Sections 6.5 and 7.8 of
the Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan (Tri-Party
Agreement Action Plan) require the QA/quality control (QC) and sampling and analysis activities to
specify QA requirements for treatment, storage, d disposal (TSD) units, as well as for past practice
processes. This QAPjP also describes the applicable requirements and controls based on guidance
provided in Ecology Publication No. 04-03-030, Guidelines for Preparing Quality Assurance Project
Plans for Environmental Studies, and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans
(EPA QA/G-5). This QAPjP is intended to supplement the contractor’s environmental QA program plan.

This QAPjP is divided into the following five chapters, which describe the quality requireme  and
controls applicable to the 300 Area Process Trenches groundwater monitoring activities:

e Chapter A2, Project Management

e Chapter A3, Data Generation and Acquisition

o Chapter A4, Assessment and Oversight

e Chapter A5, Data Review and Usability

e Chapter A6, References

A2 PROJECT MANAGEMENT

This chapter addresses the management approaches planned, project goals, and planned output
documentation.

A2.1 Project/Task Organization

Project organization (reearding routine groundwater monitoring) is described in the following subsections
and illustrated it

A2.1 L[ :-RL Manager

Hanford Site cleanup is the responsibility of United States Department of Energy, Richland Operations
Office (DOE-RL)-. The DOE-RL Manager is responsible for authorizing the contractor to perform
activities at the Hanford Site under the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980; Resource Conservation and Recovery Act of 1976 (RCRA); Atomic Energy Act of
1954; and Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement).

A2.1.2 DC RL Project Les

: DOE-RL Project Lead is responsible for providing day-to-day oversight of the contractor’s
performance of the work scope, working with the contractor to identify and work through issues, and
providing technical input to the DOE-RL management.
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representativeness, comparabilitv. comnleteness, bias, and sensitivity. These DQIs are defined for the
purposes of this document i

Data quality is defined by the degree of rigor in the acceptance criteria assigned to the DQIs.

The applicable QC guidelines, DQI acceptance criteria, and levels of effort for assessing data quality are
dictated by the intended use of the data and the requirements of the analytical method. DQIs are
evaluated during the data quality assessment (DQA) process (Section A5.3).

A2.5 ) al Training/Certification

Workers receive a level of training that is commensurate with their responsibility for collecting and

tre  orting  oundwater samp ingerous v ¢ training plan maintained for the TSD
unit to meet the requirements o “Personnel Training.” The FWS, in coordination
with line management, will ensure wmat special training requirements for field personnel are met.

Training has  r  tituted by the contractor r 'ment team to meet training and qualification
programs that satisty multiple training drivers imposed by applicable Code of Federal Regulations and
Washington Administrative Code requirements. Training records are aintained for each employee in 1
electronic training record database. The contractor’s training organization maintains the training records
system. Line management confirms that an employee’s training is appropriate and up-to-date prior to
performing any field work.

A2.6 Documents and Records

The Project Delivery Manager for Groundwater Science (or designee) is responsible for ensuring that the
current version of the groundwater monitoring plan is used and providing any undates to field personnel.
Version control is maintaine by the administrative document control process. lefines the
types of changes that may impact the groundwater monitoring plan and the ass ovals,
notifications. and documentation requirements. Elements of the monitoring plan that are required by

e.g., water-level measurements will be collected each time a sample is obtained)
cannot be changed.
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Logbooks and data forms are required for field activities. The logbook must be identified with a unique
project name and number.  lividuals responsible for the logbooks shall be identified in the front of the
logbook, and only authorized individuals may make entries into the logbooks. Logbooks will be
controlled in accordance with internal work requirements and processes.

The FWS, SMR, and any field crew supervisors are responsible for ensuring that field instructions are
maintainec d aligned with any revisions or approved changes to the groundwater monitoring plan.

1e SMR group will ensure that any deviations from the plan are reflected in revised field sampling
documents for the samplers and analytical laboratory. The FWS or appropriate field crew supervisors
will ensure that deviations from the plan or problems encountered in the field are documented
appropriately (e.g., in the field logbook).

The Project Delivery Manager for Groundwater Science, FWS, or designee is responsible for
communicating field corrective action requirements and ensuring that immediate corrective actions are
appliedto1 1activities. The ject Delivery Manager for Groundwater Science is also responsible for
ensuring that project files are setup, as appropriate, and/or maintained. The project files will ¢ !
project records or references to their storage locations. Project files generally include, as appropriate, the
following information:

e Operational records and logbooks

e Datafo s
. bal positioning system data (a copy will be provided to the SMR  oup)
° yection or assessment reports and corrective action reports

e Field summary reports
e Interim progress reports
Final reports

e Forms required b “Minimum Standards for Construction and Maintenance of
Wells,” and the master drilling contract

The following records are managed and maintained by SMR personnel:

¢ Completed field sampling logbooks

¢ Groundwater sample reports and field sample reports
e Completed chain-of-custody forms

e Sample receipt records

¢ Laboratory data packages

¢ Analytical data verification and validation reports

¢ Analytical data “case file purges” (i.e., raw data purged from laboratory files) provided by offsite
analytical laboratories

The laboratory is responsible for maintaining, and having available upon request, the following items:

e Analytical logbooks
¢ Raw data and QC sample records
¢ Standard reference material and/or proficiency test sample data

e Instrument calibration information
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EPA/240/R-02/009, 2002, Guidance for Quality Assurance Project Plans, EPA QA/G-5, Office of
Environmental Infarmation. 11.S. Environmental Protection Asencv Wachinotan N C

Available at
Resource Conservation and Recoverv Act nf 1076, 42 USC 6901, et seq. Available at:

SW-846, 2015, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition;
Final Update V, Office of Solid Waste and Emergencv Resnonse. 1].8. Environmental
Protection Agencv. Washington, D.C. Available at

WA7890C , .y Resource Conservation and Recovery Act (RCRA) Permit, Dangerous

v

Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as

ishington
Administrative { 'nde. ()Jlvmnia. Washinoton Avatlahle at*

303-330, “Personnel Training.”
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B1 INTRODUL_ N

Groundwater monitoring at the Hanford Site. as defined by the Resource Conservation and Recovery Act
of 1976 and implemented it ‘Dangerous Waste Regulations,” has been conducted since
the mid-1980’s. Hanford Site grounawater sampling methods contain extensive requirements for
sampling precautions to be taken; equipment and its use; cleaning and decontamination; records and
documentation; and sample collection, management, and control activities. Together, Appendices A

and B provide the sampling and analysis essentials necessary for the groundwater monitoring plan:

s¢ e collection, sample preservation and holding times, chain-of-custody control, analytical
procedures, and field and laboratory quality assurance (QA)/quality control (QC).

This appendix provides more specific elements of the sampling protocols and techniques used for the
groundwater monitoring plan. Chapter 3.2 of the groundwater monitoring plan identifies the monitoring
wells that will be sampled, constituents to be analyzed, and sampling frequency for the groundwater
monitoring at the 300 Area Process Trenches.

\MF ~ IG N ""HOIL
Sampling may include, but is not limited to, the following methods:

¢ Field screening measurements
e Groundwater sampling

e  Water level measurements

Groundwater samples will be collected in accordance with the current revision of applicable operating
methods. Groundwater samples are collected after field measurements of purged groundwater have
stabilized:

¢ pH —two consecutive measurements agree within 0.2 pH units
e Temperature — two consecutive measurements agree within 0.2°C (32.3°F)
e Conductivity — two consecutive measurements agree within 10 percent of each other

e Turbidity — less than 5 nephelometric turbidity units (NTUSs) prior to sampling (or project
scientist’s recommendation)

Unless any special requirements are requested from project scientists, wells are typically purged using the
equivalent volume as that of three borehole diameters multiplied by the length of the saturated portion of
the well screen. Stable field readings are also required as specified above. The default pumping rate is
7.6 to 45.4 L/min (2 to 12 gallons per minute [gpm]), depending on the pump although this is not
practical at every well. On occasions when the purge volume is extraordinarily large, wells are purged for
a minimum of 1 hour and are then sampled once stable field readings are obtained.

Field measurements (except for turbidity) are obtained using of a flow-through cell. Groundwater is
pumped directly from the well to the flow-through cell. At the beginning of the sample event, field crews
attach a clean, stainless-steel sampling manifold to the riser discharge. The manifold has two valves and
two ports: one port is used only for purgewater, and the other port is used to supply water to the
flow-through cell. Probes are inserted into the flow-through cell to measure pH, temperature, and
conductivity. Turbidity is measured by inserting a sample vial into a turbidimeter. The purgewater is
then discharged to the purgewater truck.

Once field measurements have stabilized, the hose supplying water to the flow-through cell is
disconnected and a clean, stainless-steel drop leg is attached for sampling. The flow rate is reduced
during sampling to minimize loss of volatiles (if any) and prevent over filling the bottles. Sample bottles
are filled in a sequence designed to minimize loss of volatiles (if any). Filtered samples are collected
after collection of the unfiltered samples. For some constituents (e.g., metals), both filtered and unfiltered
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Improperly storing or transporting sampling equipment and sample containers.

Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near
potential contamination sources (e.g., uncovered ground).

¢ Handling bottles or equipment with dirty hands or gloves.

Improperly decontaminating equipment before sampling or between sampling events.

Decontamination of sampling equipment and pumps is performed using high-purity water!3 in each step.
In general, three rinse cycles are performed to decontaminate sampling equipment: a detergent rinse, an
acid rinse, and a water rinse. During the detergent rinse, the equipment is washed in a phosphate-free
detergent solution, followed by rinsing with water in three sequential containers. After the third water
rin  equipment that is stainless-steel or glass is rinsed in a 1M nitric acid solution (pH less than 2).
Equipment is then rinsed with water in three sequential containers (the water rinses following the acid
rinse are conducted in separate water containers that are not used for detergent rinse). Following the final
water rinse, equipment is rinsed in hexane and then placed on a rack to dry. Dry equipment is loaded into
adrying oven. The oven is set at 50°C ( ") for items that are not metal or glass or at 100°C (212°F)
for metal or glass. Once reaching temperature, ¢ lipment is baked for 20 minutes and then cooled. The
equipment is then removed from the oven, and the equipment is enclosed in clean, unused aluminum foil
using surgeon’s gloves. The wrapped equipment is stored in a custody-locked, controlled-access area.

To decontaminate samplii  oumps that are not permanently installed, the pump cowling is first removed,
washed (if needed) in phosphate-free detergent solution, and then reinstalled on the pump. The pump is
then submerged in phosphate-free detergent solution, and .4 L (3 gal) of solution is pumped through the
unit and disposed. Detergent solution is then circulated through the submerged pump for 5 minutes. The
pump is removed from solution and rinsed with water. The pump is submerged in water and 30.3 L

(8 gal) of water is pumped through the unit and disposed. The pump is removed from the water and the
intake and housing are covered with plastic sleeving. The cleaning is documented on a tag that is affixed
to the pump, and the tag will include the following information:

e Date pump cleaned
¢ Pump identification
e Comments

e Signature of person performing decontamination
B2.2 Water Levels

Each time a sample is obtained. measurement of the groundwater surface elevation at each monitoring
well is required by 8)(f), 'angerous Waste Regulations,” “Releases from Regulated
Units,” “General Grounawater vionitoring Requirements.” Using a calibrated depth measurement tape,
the depth-to-water is recorded in each well prior to sampling. When two consecutive measurements are
taken that agree within 6 mm (0.24 in.); the final determined measurement is recorded, along with the
date and time for the specific event. The depth to groundwater is subtracted from the elevation of a
reference point (usually the top of the casing) to obtain the water-level elevation. The top of the casing is
a known elevation reference point because it has been surveyed to local reference data.

B3 DOCl IENTATION OF FIELD ACTIVITIES

Logbooks or data forms are required for field activities and will be used in accordance with HASQARD
(DOE/RL-96-68) requirements. A logbook must be identified with a unique project name and number.
The individual(s) responsible for logbooks will be identified in the front of the logbook, and only

15 High-purity water that is generally defined as water that has been distilled, deionized, or any combination of distillation,
deionization, reverse osmosis, activated carbon filtration, ion exchange, particulate filtration, or other polishing techniques
(DOE/RL-96-68).
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the raw calibration data, identification of the standards used, associated reports, date of analysis, and
analyst’s name or initials. The results from all instrument calibration activities are recorded in accordance
with the HASQARD requirements (DOE/RL-96-68).

Field instrumentation, calibration, and QA checks will be performed as follows:

e Prior to initial use of a field analytical measurement system.
e At the frequency recommended by the manufacturer or methods, or as required by regulations.
o  Upon failure to meet specified QC criteria.

e Daily calibration checks will be performed and documented for each instrument used. These
checks will be made on standard materials sufficiently like the matrix under consideration for
direct com  ‘son of data. Analysis times will be sufficient to establish detection efficiency and
resolution.

e Using standards for calibration that are traceable to a nationally recognized standard agency
source or measurement system. Manuf  rer’s recommendations for stor  and® dling of
standards (if any) will be followed.

B5 SAMPLE HANDLING

Sample handling and transfer will be in accordance with established methods to preclude loss of identity,
damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify that
sample integrity has been maintained during sample transport. The custody seal will be inscribed with the
sampler’s initials and date.

A sampling and analytical database is used to track samples from the point of collection through the
laboratory analysis process.

B5.1 Containers

Samples shall be collected, where and when appropriate, in break-resistant containers. The field sample
collection record shall indicate the laboratory lot number of the bottles used in sample collection.

When commercially pre-cleaned containers are used in the field, the name of the manufacturer, lot
identification, and certification shall be retained for documentation.

Containers shall be capped and stored in an environment that minimizes the possibility of sample
container contamination. If contamination of the stored sample containers occurs, corrective actions shall
be implemented to prevent reoccurrences. Contaminated sample containers cannot be used for a sampling
event. Container sizes may vary depending on laboratory-specific volumes/requirements for meeting
analytical detection limits. Container types and sample amounts/volumes are identified on the
chain-of-custody form.

B5.2 Container Labeling

Each sample is identified by affixing a standardized label or tag to the container. This label or tag shall
contain the sample identification number. The label shall identify or provide reference to associate the
sample with the date and time of collection, preservative used (if applicable), analysis required, and
collector’s name or initials. Sample labels may be either preprinted or handwritten in indelible or
waterproof ink.

B5.3 Sample Custody

Sample custody will be maintained in accordance with existing protocols to ensure that sample integrity is
maintained throughout the analytical process. Chain-of-custody protocols will be followed throughout
sample collection, transfer, analysis, and disposal to ensure that sample integrity is maintained.

A chain-of-custody record will be initiated in the field at the time of sampling and will accompany each
set of samples shipped to any laboratory.
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IN1 JUCTIO

This appendix presents the corrective action monitoring results of the 300 Area Process Trenches
dangerous wastes trichloroethene (TCE), and cis-1,2-dichloroethene (cis-1,2-DCE) in the groundwater
monitoring well network. Corrective action monitorii > 300 Area Process Trenches commenced

in 1997. The 300 Area Process Trenches specific concentration limits identified in Part VI, Post-Clc ¢
Unit 1 of the Hanford Facility Resource Conservation and Recovery Act of 1976 Permit
(WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit) for each dangerous
waste are also presente

The 300 Area Process Trenches corrective action monitoring network comprises four well pairs:
e 399-1-10A, 399-1-10B
e 399-1-16A,399-1-16B
e 3¢ 1-17A,399-1-. . _
399-1-18A, 399-1-1
hrougl yresent e results of cis-1,2-DCFE monitaring for each of the well pairs with the
concentraton limit (10 ug/L) identified in Section 3.2.2. ‘hroug} sresent the results of

TCE monitoring for each of the well pairs with the concenrtration umirt (4 ug/L) 1gentified in Section
3.2.2.
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| JDDUCTION
The Washington State Department of Ecology’s Nuclear Waste Program (NWP) manages

ingerous waste within the state by writing permits to regulate its treatment, storage, and disposal.

When a new permit or a significant modification to an existing permit is proposed, NWP holds a
public comment neriod to allow the nublic to review the change and provide formal feedback.
(Sec ‘or types of permit changes.)

The Response to Comments is the last step before issuing the final permit, and its purpose is to:

- Specify which provisions, if any, of a permit will zcome effective upon issuance of the
final permit, providing reasons for those changes.

« Describe and document public involvement actions.

- Listand respond to all significant comments received during the public comment :riod
and any related pul ¢ hearings.

This R¢ jonse to Comments is prepared for:

Comment period: 300 Area Process Trenches and 183-H Solar Evaporation Basins
Groundwater Monitoring Plans Permit Modification Request for the
Hanford Facility Resource Conservation and Recovery Act Permit,
Dangerous Waste Portion, Revision 8C, for the Treatment, Storage,
and Disposal of Dangerous Waste — January 23 through
March 24, 2107

Permit: Hanford Facility Resource Conservation and Recovery Act (RCRA)
Permit for the Treatment, Storage, and Disposal of Dangerous Waste,
Part VI — Post-Closure Unit Group 1 (WA7890008967), 300 Area
Process Trenches and Post-Closure Unit Group 2 (WA7890008967),
and 183-H Solar Evaporation Basins

Permittees United State Department of Energy, Richland Operations Office and
CH2M Hill Plateau Remediation Company

Original issuance date:  183-H Solar Evaporation Basins — August 29, 1994
300 Area Process Trenches — November 25, 1996
Draft effective date: June 22, 2017

To see more information related to the Hanford Site and nuclear waste in Washington, please
visit our website

REASONS FOR ISSUIl 3 THE F T

This Class 2 modification revises the Hanford Facility Resource Conservation and Recovery Act
Permit, Dangerous Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of
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PUBLIC Il /0OL\ INT ACTIONS

The Nuclear Waste Program encouraged public comment on the 300 Area Process Trenches and
the 183-H Solar Evaporation Basins Final Status Groundwater monitoring plans during a 60-day
public comment period held January 23 through March 24, 2017.

The following actions were taken to notify and involve the public:

¢ A public notice announcing the comment period was mailed to 1,502 interested members of
the public.

e Copies of the public notice were distribute to members of the public at Hanfor Advisory
Board meetings.

A public announcement legal classified advertisement v placed in the Tri-City Herald on
January 23, 2017.

e A notice announcing the start of the comment period was sent to the Hanford-Info email
list, which has 1,451 recipients.

e The comment neriod was posted as an event on Ecology’

USDOE-RL held a public meeting on February 28, 2017, at 5:30 pm at the Richland Public
Library. No members of the public attended, and no comments were collected.

The Hanford information repositories located in Richland, Spokane, and Seattle, Washington, and
Portland, Oregon, received the following documents for public review:

Public notice

Transmittal letter

e DOE Public Notice (focus sheet) for the proposed 300 Area Process Trenches and 183-H
Solar Evaporation Basins Final Status Groundwater Monitoring Plans Permit Modification

e Draft 300 Area Process Trenches and 183-H Solar Evaporation Basins Final Status
Groundwater Monitoring Plans Permit Modification

The following public notices for this comment period are it >f this document:
1. DOE! Hlic notice (focus sheet)
2. Classified advertisement in the 7ri-City Herald
3. Notice sent to the Hanford-Info email list
4. Event posted on Ecology Hanford Education & Outreach Facebook page
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limit based on MTCA Method B (WAC 173-340-720). The site is some distance away from the
river, and river water does not travel this far inland. Therefore, using the aquatic standard is not
appropriate.

= YN requests the following changes be made for both RCRA TSD units’ groundwater
monitoring plans: Wells that are located at the boundary of groundwater plumes should
be maintained and monitored for ongoing closure monitoring or remedial action
monitoring. Adequate placement, appropriate screening, and ongoing monitoring of
wells at the plume boundary are necessary to adequately monitor changes in|  1e aerial
and vertical extent. Discontinuing monitoring at boundary wells compromises plume
d. neation by requiring point of compliance location to be estimated rather than directly
bounded by data.

ole~ Response:

These are Dangerous Waste groundwater monitoring plans and are required, per WAC 173-303-
645(6) “Point of Compliance,” to monitor for releases from the regulated unit using wells
immediately downgradient of the regulated unit. That is the approach taken for these Dangerous
Waste groundwater monitoring plans as required by the Dangerous Waste Regulations (WAC 173-
303).

WAC 173-303 Dangerous Waste Regulations do not parse out contaminants or
groundwater from the soil unit. YN believes that as long as corrective actions for
Uranium are ongoing, the 300 APT cannot be removed from the Permit. Corrective
actions for this constituent whose source is the 300 APT TSD are being deferred to the
CERCLA ROD for the 300-FF-5 GW OU, but this does not relieve Ecology of continued
oversight of this corrective action through the Permit. YN requests edits to any text
related to removal of the site from the Hanford RCRA permit to indicate Ecology's
continued oversight through the permit for this corrective action. (See pg. 3-4.)

Ecology Response:

Ecology has no authority to regulate uranium under the Site-wide Permit at Hanford.
The 300 APT are not being removed from the Permit.

e YN requests clarification as to the regulatory path which allows cology to delete
Uranium as a COC for both the 183-H SEB & the 300 Area Process Trenches RCRA
Groundwater Monitoring plan simply on the basis that corrective action is implemented
under the a CERCLA remedial action (e.g. EPA/ROD/R 10-96/ 143, 1996). Uranium
should remain in both the 183-H SEB & 300 APT groundwater monitoring plans due to
its toxicity (WAC 173-303.)

Ecology Response:

Ecology has no authority to regulate uranium under the Site-wide Permit at Hanford.
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o Integration of corrective action at both the 183-H and 300 APT with remedial actions at
these operable units was previously defined in the Permit with corrective action deferred
to the CERCLA program for the 100-HR-3 & 300-FF-5 Groundwater OUs. The use of
alternative for GW monitoring and corrective action is authorized under WAC 173-303-
645(e) with qualifications and may not be applied without meeting these criteria. For
cla ication, YN request identification of the other solid waste management units that
have likely contributed to the release of ground water contaminates identified in these GW
monitoring plans and the RCRA permits for both TSDs.

Ecolog) esponse:

The broader CERCLA remedial action is used to address contaminants of concern at both the 183-
H SEB and 300 APT because groundwater corrective action is not being applied as alternative
requirements in accordance with WAC 173-303-645(1)(f). The permittee has not applied for
alternative requirements through a permit modification process for either unit.

These two Dangerous Waste g dwater monitoring plans are located inside CERCLA operable
units that ¢ undergoing rem ion. The remediation strategy is being applied throughout the
entire operable unit, including the portion of the regulated unit that addresses certain dangerous
waste constituents to meet the appropriate performance standards as defined in the groundwater
monitoring plans. These decisions were based on the Post-Closure plan and during closure of
both units back in 1997. No decisions have been made to change the closure/post-closure strategy
of these units.

e YN requests, for both TSDs, inclusion of set schedules for sampling and include well
names, etc. Any sampling events that are missed should be rescheduled within the
month they were planned. Sampling is only semi-annually, which puts a burden on
resources, but also requires effective planning ahead of schedule (e.g. proper
maintenance of equipment) and contingency built into the schedule for such unplanned
events.

Ecology Response:

As required by WAC 173-303-645(11)(g), the permittee must report in writing to Ecology on the
effectiveness of the corrective action program.

Currently, annual sampling is being conducted at 183-H SEB. The groundwater monitoring plan
changes this requirement to semi-annually, as noted in your comment, to comply with this
reporting period. For the 300 APT, the process was always semi-annual sampling and reporting,
and it remains a semi-annual sampling and reporting process.

Planning for sampling is conducted well in advance of the actual sampling event. The goal to
sample all wells within the monitoring network over a one-week period has been effectively
applied to provide representative groundwater samples.

¢ Identify the probable source of PCE, TCE, and cis-1, 2-DCE concentrations observed in
well 399- 1 - 1 6B and how the PCE contaminant is being monitored. (See pg 2-21.)
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Ecology Response:

The probable source, as stated in the groundwater monitoring plan for the 300 APT, is from the
nearby North Process Pond and South Process Pond use during the 1950s and 1960s
(PNNL-17666).

Only 140 gallons of PCE have been disposed to the 300 APT. All these units (process ponds and
trenches) are probable sources. The PCE has naturally degraded to TCE and cis-1,2-DCE. PCE
is below the method detection limit of 0.3 pg/L. Both TCE and

1,2-DCE are monitored in the groundwater.

YN requests identification and inc  ion of the monitoring plan used for the monitorir~
of the 183-H alkalinity, anions, and metals by at hment or references to the
Groundwater Monitoring Plan for the 183-H SEB (to demonstrate fi ~ compliance with
WAC 173-303-645.)

Ecology Response:

Monitoring for alkalinity, anions, and the various metals is not required under WAC 173-303-
645(4), (10), or (11). Therefore, these constituents are not listed in the plan. Chromium and, in
particular hexavalent chromium, is the only metal that is required to be monitored based on the
waste received at 183-H SEB. Nitrate is also included as 183-H SEB received a large inventory of
nitrates.

e YN requests inclusion of the following wells H4-8, H4-65, and H4- | 2A into the 183-H
RCRA monitoring plan network to capture any unusually high river flow year's
influences and spreading of contaminates.

Ecology Response:

According to the proposed groundwater monitoring plan for 183-H SEB, well H4-8 is still in the
monitoring well network. Well H4-124 is replaced with well 199-H4-85, which is located closer to
the 183-H SEB and is installed in the unconfined aquifer.

Well 199-H4-65 is not located in the direction of groundwater flow from the 183-H SEB. As a
result, well 199-H4-89 provides a better location to monitor for hexavalent chromium migrating to
the river from this regulated unit and it will be a part of the monitoring network.

e YN requests collection of both unfiltered and filtered samples. Revise future data
collection to ensure tI  well sampling is directly compar. le between all wells (e.g. both
filtered and unfiltered hexavalent chromium samples are collected at every well that is
sampled.)

ology Response:

Unfiltered samples do not provide the appropriate hexavalent chromium data. Using EPA Method
6020 for filtered samples, or EPA Method 7196 for unfiltered samples, provides the appropriate
data for determining hexavalent chromium.
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" rology Response:

This section describes the role of the waste management organization and is indirectly a part of
this groundwater monitoring plan. All waste, which mainly includes Personal Protective
Equipment (PPE) such as latex gloves and other outer ware, are appropriately managed and
disposed accordingly.

Ecology does not prov.  links to the RCRA Site-wide Permit in the Groundwater Monitoring
Plans. The Site-wide Permit is linked through the Ecology Internet site at
(http://www.ecy.wa.gov/programs/nwp/permitting/hdwp/rev/8c/index.html).

e A2.6 Documents ar Records:

.. Iro ests edits to clarify that the I logy permitted version of the groundwater
monitoring plan is the version the Pr iy Manager for Groundwater Science
responsible for maintaining through the administrative document control process.

Ecology Response:

Ecology responsible for maintaining 1e groundwater monitoring plan through the
administrative document control process, and the document is a part of the Site-wide Permit.

" ology maintains configuration control of the Groundwater Monitoring Plan once it is put into
the Site-wide Permit. The Project Delivery Manager for Groundwater Science is responsible for
making any changes to the Groundwater Monitoring Plan that may be required. These changes
are managed through the Site-wide Permit modification process. The permittee has to request
the most recent controlled version of the Groundwater Monitoring Plan from Ecology.

= YN requests edits to clarity that the information will be documented in the Hanford
Facility Operating Records and maintained until final closure of the facility including
completion of any required post closure care or corrective action.

Ecology Response:

Based on the Part I Standard Facility Site-wide Permit Condition LE.10, this information is
documented in the Hanford Facility Operating Records.

= A3.3 Quality Control:

To be able to demonstrate quality objectives for comparability of data, the YN-EI =~ 'M
Program requests all laboratories involved in sample analysis meet and use the sa
QC/QA acceptance criteria and procedures.

cology Response:

¢+ Iytical work will be performed in compliahce with the guidance in the Hanford Analytical
Services Quality Assurance Requirements Document (DOE/RL-96-68, Rev. 4). Analytical
methods and procedures will be performed at laboratories that are accredited by the State of
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Ecology Response:

Analytical work will be performed in compliance with the guidance in the Hanford Analytical
Services Quality Assurance Requirements Document (DOE/RL-96-68, Rev. 4). Analytical
methods and procedures will be performed at laboratories that are accredited by the State of
Washington. Groundwater sampling and analysis procedures are detailed in Appendix A of the
groundwater monitoring plans for the 300 APT and the 183-H SEB.

= YN request clarification as to whether matrix spike results and laboratory blanks will be
used to correct sample results.

Ecology Response:

Analytical work will be performed in compliance with the guidance in the Hanford Analytical
Servii 1 Quality Assurance Requirement: ~ rcument ~ JE/RL-96-68, Rev. 4). Analytical
methods and procedures will be performed at laboratories that are accredited by the State of
Washington. Groundwater sampling and analysis procedures are detailed in Appendix A of the
groundwater monitoring plans for the 300 APT and the 183-H SEB.

e A4. Assessments and Response Actions: YN requests clarification as to what are the
'existing programmatic requirements.'

Ecology Response:

The surveillances and assessments and the “existing programmatic requirements"” mentioned in
Section A4 of the 300 APT Class 1I Permit Modification (Monitoring Plan revision) pertain to
non-regulatory/internal CHPRC company program activities. The programmatic requirements
are the practices CHPRC uses to assess their management processes and adherence to internal
procedures, and make improvements.

AS5.3 Reconciliation with User Requirements: YN requests clarification as to how
reports/report results on discretionary DQAs w  be communicated to Ecology.

Ecology Response:

Analytical work will be performed in compliance with the guidance set forth in the Hanford
Analytical Services Quality Assurance Requirements Document (DOE/RL-96-68, Rev. 4).
Analytical methods and procedures will be performed at laboratories that are accredited by the
State of Washington. Groundwater sampling and analysis procedures are detailed in Appendix
A of the groundwater monitoring plans for 300 APT and 183-H SEB.

Table A- 1. Data Quality Indicators: General comments:

= No changes to data collection or analysis methods through this groundwater
monitoring plan should be made without Ecology approving the changes. All
modifications of the plan should be consistent with the WAC 173-303-830 process.
YN requests the WAC modification process be follow
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Put ¢ notices for this comment period:

1. DOE Public notice (focus sheet)

2. Classified adve sement in the Tri-City Herald
3. Notice sent to the Hanford-Info email list

4. Eventpo don :ology Hanford Education & Outreach Facebook | e
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From: Madya <madyapan@yahoo.com>

Sent: Wednesday, January 25, 2017 8:54 PM

To: Hanford (ECY)

Subject: Class 2 Modifications to Hanford Dangerous Waste Permit

Just make sure that all Class 2 modifications with any new regulations, and technological advancements are
utilized in the Hanford Dangerous Waste Permit approval. We are counting on the Washington State
Department of Ecology to do what's right and best for every citizen of Washington State.

Carol Panfilio


























