3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


WAT7890008967 Part V, Closure Unit Group 26
LLBG Closing Units “Green Islands”

ADDENDUM D
GROUNDWATER MONITORING PLAN

Part V, Closure Unit Group 26-D.1





P OwWODNPE

WAT7890008967 Part V, Closure Unit Group 26
LLBG Closing Units “Green Islands”

This page intentionally left blank.

Part V, Closure Unit Group 26-D.2





coNOYUT A~ W N -

11
12
13
14

15
16

17
18

19
20

21
22

23

WAT7890008967 Part V, Closure Unit Group 26
LLBG Closing Units “Green Islands”

GROUNDWATER MONITORING PLAN
LOW LEVEL BURIAL GROUNDS (LLBG) CLOSING UNITS “GREEN ISLANDS”

This document describes a groundwater-monitoring program for the Closure Group #26, Low-Level
Burial Ground, “Green Islands”. This “Green Islands” Closure Group is a regulated unit under the
Resource Conservation and Recovery Act of 1976 (RCRA) and the Hazardous Waste Management Act
(Revised Code of Washington [RCW] 70.105) and is subject to groundwater monitoring requirements
pursuant to Washington Administrative Code (WAC 173-303-645).

The “Green Islands” Closure Group is physically located within the Low Level Burial Grounds (LLBG)
as is described in Addendum C. The LLBG are covered by an interim status groundwater monitoring
program, and that program also covers the “Green Islands” and will be used in this permit to cover the
groundwater monitoring requirements for this Closure Unit. The groundwater monitoring program is
described in four documents, one for each Waste Management Area (WMA), that are attached in this
addendum. The following list describes the attached files:

e Interim Status Groundwater Monitoring Plan for LLBG WMA-1; DOE/RL-2009-75,
Revision 0

e Interim Status Groundwater Monitoring Plan for LLBG WMA-2; DOE/RL-2009-76,
Revision 0

e Interim Status Groundwater Monitoring Plan for LLBG WMA-3; DOE/RL-2009-68,
Revision 1

e Interim Status Groundwater Monitoring Plan for LLBG WMA-4; DOE/RL-2009-69,
Revision 1

Part V, Closure Unit Group 26-D.3
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1 Introduction

Low-Level Waste Management Area 1 (LLWMA-1) consists of the 218-E-10 Burial Ground, which
contains 19 unlined trenches, and is located in the northwestern corner of the 200 East Area (Figure 1-1).
The LLWMA-1 was used for disposal of low-level radioactive wastes and low-level mixed wastes
beginning in 1955. The dangerous waste and dangerous waste constituents in the low-level mixed waste
portions of LLWMA-1 are regulated under Washington Administrative Code (WAC) 173-303,
“Dangerous Waste Regulations.” The LLWMA-1 was placed in assessment monitoring in 1989 because
of elevated specific conductance (a Resource Conservation and Recovery Act of 1976 [RCRA] indicator
parameter) in one well. The LLWMA-1 was subsequently shown not to be the source for the elevated
specific conductance and indicator evaluation monitoring resumed in 1994; indicator evaluation
monitoring has continued at LLWMA-1 since that time. The objectives for continued indicator evaluation
monitoring at LLWMA-1, as required by WAC 173-303-400(3), “Dangerous Waste Regulations,”
“Interim Status Facility Standards,” and defined by 40 Code of Federal Regulations (CFR) 265.92(d),
“Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” “Sampling and Analysis,” are to determine the following:

e Concentrations of specified groundwater quality parameters (annually).
e Concentrations of groundwater contamination indicator parameters (semi-annually).
¢ Elevation of the water table.

The scope of this plan is to obtain the necessary groundwater data to satisfy these objectives.

This document replaces the previous groundwater monitoring plan (PNNL-14859, Interim Status
Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 to 4, RCRA Facilities,
Hanford, Washington) and includes several activities that have occurred at LLWMA-1 since that plan was
written. Chapter 2 of this plan summarizes background information, with reference to other documents for
more detailed information. Chapter 2 also describes LLWMA-1 and the types of waste present, provides

a brief history of groundwater monitoring, and describes geology and hydrology pertinent to LLWMA-1.
This information is summarized as a site conceptual model to aid in development of the groundwater
monitoring program.

Chapter 3 describes the RCRA groundwater monitoring program, including the wells in the monitoring
network, constituents analyzed, sampling frequency, and sampling protocols. Chapter 4 describes data
evaluation and reporting, and Chapter 5 contains references. The quality assurance project plan (QAPjP)
is provided in Appendix A.

1-1
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2 Background

This section presents the LLWMA-1 facility and its operating history, the waste and waste characteristics
associated with the site, the local geology and hydrology, a summary of previous monitoring of the
groundwater and vadose zone contamination, and the conceptual model for groundwater flow and
contaminant migration. The discussions in this section are summarized from earlier characterization
activities reported in the documents listed below:

DOE/RL-2004-60, 200-SW-1 Nonradioactive Landfills Group and 200-SW-2 Radioactive Landfills
Group Operable Units Remedial Investigation/Feasibility Study Work Plan.

HNF-5507, Subsurface Conditions Description of the B-BX-BY Waste Management Area.
PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds — An Interim Report.

PNNL-11800, Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the
Hanford Site.

PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and
Vicinity, Hanford Site, Washington.

PNNL-14859, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
Areas I to 4, RCRA Facilities, Hanford Washington.

WHC-MR-0204, 200E & 200W Areas Low Level Burial Grounds Borehole Summary Report.
WHC-MR-0205, Borehole Completion Data Package for the Low-Level Burial Grounds — 1990

WHC-SD-EN-AP-015, Revised Groundwater Monitoring Plan for the 200 Areas Low-Level :
Burial Grounds.

WHC-SD-EN-AP-021, Interim-Status Groundwater Quality Assessment Plan for Waste Management
Area 1 of the 200 Areas Low-Level Burial Grounds.

WHC-SD-EN-DP-044, 1991 Borehole Completion Data Package for the Low-Level Burial Grounds.
WHC-SD-EN-DP-049, 1992 Borehole Completion Data Package for the Low-Level Burial Grounds.
WHC-SD-EN-DP-086, 1993 Borehole Completion Data Package for the Low-Level Burial Grounds.

WHC-SD-EN-EV-025, Result of the Groundwater Quality Assessment Program at Low-Level Waste
Management Area 1 of the Low-Level Burial Grounds.

WHC-SD-EN-TI-019, Hydrogeologic Model for the 200 East Groundwater Aggregate Area.
WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds.

2.1 Facility Description and Operational History

The following summary was obtained from DOE/RL-2004-60 and PNL-6820, where additional details
can be found.

The LLWMA-1 is located in the northwestern corner of the 200 East Area (Figure 1-1).
The LLWMA-1 consists of the 218-E-10 Burial Ground (approximately 36.5 ha
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[90.2 ac]). The 218-E-10 Burial Ground was originally planned for 19 trenches, 14 of
which were used (Figure 2-1).

A northern annexed portion later expanded the capacity of the 218-E-10 Burial Ground,;
however, it was never used. The 14 used, unlined trenches vary in length from 165 to
433 m (541 to 1,421 ft). The trenches are located in the southern portion of the 218-E-10
Burial Ground and occupy approximately 23 ha (57 ac). The burial ground began
operating in 1955 and has not received waste since 2000.

During its operational history, two unplanned releases were reported within this burial
ground in the early 1960s. One release, located in Trench 1, was identified as
UPR-200-E-23. This release was reported twice, as UPR-200-E-23 and UPR-200-E-24.
The other release, UPR-200-E-30, is assumed to be located in Trench 5. The release
information is discussed in Section 2.3.

2.2 Regulatory Basis

In May 1987, the U.S. Department of Energy (DOE) issued a final rule (10 CFR 962, “Byproduct
Material”), stating that the hazardous waste components of mixed waste are subject to RCRA regulations.
In November 1987, the U.S. Environmental Protection Agency (EPA) authorized the Washington State
Department of Ecology (Ecology) to regulate these hazardous waste components within the State of
Washington (51 FR 24504, “EPA Clarification of Regulatory Authority Over Radioactive Mixed
Waste”). In 1996, the Washington State Attorney General determined that the effective date of mixed
waste in Washington State was August 19, 1987.

In May 1989, DOE, EPA, and Ecology signed the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al. 1989). This agreement established the roles and
responsibilities of the agencies involved in regulating and controlling remedial restoration of the Hanford
Site, which includes LLWMA-1.

Groundwater monitoring is conducted at LLWMA-1 in accordance with WAC 173-303-400(3) (and by
reference, 40 CFR 265, Subpart F, “Groundwater Monitoring”), which requires monitoring to determine
whether dangerous waste or dangerous waste constituents from the waste site have entered the
groundwater. A RCRA groundwater monitoring program for LLWMA-1 was initiated in 1987
(WHC-SD-EN-AP-015) based on the interim status monitoring requirements of 40 CFR 265, Subpart F
and WAC 173-303-400.

In 1990, specific conductance in downgradient well 299-E28-26 significantly increased over the initial
statistically derived background comparison value. The comparison value was derived using results from
four previous quarterly samples from the upgradient wells in accordance with 40 CFR 265.93(c).

A groundwater assessment program was then initiated (WHC-SD-EN-AP-021). Regional plumes of
nitrate and sulfate originating upgradient of LLWMA-1 were concluded as the source of the elevated
specific conductance. An assessment report was prepared (WHC-SD-EN-EV-025) and indicator
evaluation monitoring resumed. The interim status groundwater monitoring plan was revised in 2004
(PNNL-14859), in 2006 (PNNL-14859-ICN-1), and in 2007 (PNNL-14859-ICN-2). The interim status
indicator evaluation monitoring continues to date.
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Figure 2-1. 218-E-10 Burial Ground at Low-Level Waste Management Area 1

2.3 Waste Characteristics

The 218-E-10 Burial Ground received shipments of low-level radiological waste; mixed low-level waste;
and unsegregated, remote-handled waste. Examples of waste placed in this burial ground include failed
equipment and mixed industrial wastes (e.g., concrete canyon cover blocks, centrifuge blocks, tubing
bundles, jumper vessels, pumps, columns, and filters). Most of the waste was described as “industrial
waste” from the Plutonium-Uranium Extraction Plant, B Plant, T Plant, offsite (mainly Formerly Utilized
Sites Remedial Action Program waste), and the 100 Areas (mainly N Reactor waste). Industrial waste
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trenches received large items, often packaged in drag-off boxes, which had doses associated with their
wastes of up to 200 mrem/hr at 61 m (200 ft) (DOE/RL-2004-60).

Most of the waste buried before 1990 is in concrete boxes, while waste buried later was mainly dumped
directly from trucks.! Two wooden burial boxes disposed in the early 1960s were reported to have
collapsed releasing high-level contamination (UPR-200-E-23 and 200-UPR-E-30) (Figure 2-1). Only
dose levels were reported in supporting release documents. The maximum dose readings were 60 and
500 mrem/hr, respectively. When UPR-200-E-23 was identified, the contamination was fixed by spraying
water or road oil over the affected area. One document indicated that a conventional agricultural sprinkler
system consisting of 366 m (1,200 ft) of 10.3 cm (4-in.) irrigation pipe was installed in an effort to
stabilize the ground contamination. Rye seed was inferred to have been sown to form a root mat for
preventing wind erosion. UPR-200-E-30 occurred during soil coverage, which was used to mitigate
airborne contamination. Historical documentation indicates that waste trenches were backfilled on a daily
or weekly basis. In addition, herbicide application has been used to mitigate radioactive uptake by
deep-rooted plant growth (DOE/RL-2004-60).

Of the burial records within the scope of the remedial investigation/feasibility study for the 200-SW-2
Operable Unit (OU), only 12 percent list nonradiological contaminants that currently are (or once were)
regulated. Records for the 218-E-10 Burial Ground included asbestos, lead, and di-octyl phthalate. One
reason for this smaller percentage is that most waste packages with good records do not contain regulated
constituents. Additionally, although a variety of chemical wastes may have been disposed to this landfill,
chemical inventories were not consistently maintained until the mid-1980s (DOE/RL-2004-60).

Trench 9 received mixed low-level waste after the mixed waste regulation effective date of

August 19, 1987 (Figure 2-1). However, the disposal of mixed low-level waste to Trench 9 may no longer
be regulated because it is believed to be associated with lead shielding and di-octyl phthalate (used for
testing high-efficiency particulate air filters) (DOE/RL-2004-60).

24 Geology and Hydrogeology

The geology and hydrology of the 200 East Area, including the area of LLWMA-1, are described in detail
in PNL-6820 and WHC-SD-EN-T1-290. Other reports providing significant information include the
following: HNF-5507, WHC-SD-EN-TI-019, PNNL-12261, WHC-MR-0204, WHC-MR-0205,
WHC-SD-EN-DP-044, WHC-SD-EN-DP-049, and WHC-SD-EN-DP-086. The following discussion
summarizes information from these reports. This section also identifies the uppermost aquifer and the
aquifers hydraulically interconnected beneath LLWMA-1.

In the past, LLWMA-1 underlying sediments from the ground surface to the top of the basalt were
interpreted as Hanford and Ringold Formation sediments (PNL-6820). More recently, a determination
that no Ringold Formation sediments are present beneath LLWMA-1 was made (WHC-SD-EN-TI1-290).
The suprabasalt sediments overlying the Elephant Mountain Basalt and extending into the lower vadose
zone are described as mostly a gravel-dominated facies, with local intercalated intervals of sand-
dominated facies (WHC-SD-EN-TI-290) (Figure 2-2).

1 Information obtained from the Solid Waste Information and Tracking System (SWITS) database.
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Figure 2-2. Geologic Cross-Section Beneath the Northern Boundary of the Southern Portion of Low-Level Waste Management Area 1
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Most recently, interpretation of the suprabasalt sediments beneath Waste Management Area B-BX-BY
(located to the east) described the presences of Cold Creek sediments. The lowest unit is a gravel unit
with undistinguishable texture from the Hanford basal gravels (H-3). The Cold Creek unit has previously
been defined as the Hanford formation/Plio-Pleistocene unit (Hf/PPu). No new interpretation beneath
LLWMA-1 has occurred for the aquifer sediments.

The suprabasalt sediment beneath LLWMA-1 ranges from 73 m (240 ft) to more than 100 m (328 ft)
thick. The water table as of June 2009 ranged from 71.3 to 87.8 m (233.9 to 288.1 ft) below ground
surface (bgs). Historically, the water table level was approximately 3.05 m (10 ft) higher in the late 1960s
and 1980s due to peak production at Hanford and associated artificial recharge. Transmissivity
measurements from LLWMA-1 boreholes varied from 148.6 m%day (1,600 ft*/day) in well 299-E33-35
to more than 4,645.2 m*/day (50,000 ft*/day) in wells 299-E33-28 through 299-E33-30. Because of the
permeable nature of aquifer sediments, the groundwater gradient has historically been very small beneath
LLWMA-1 (Figure 2-3). Recent water table measurements have indicated variability of the flow direction
beneath LLWMA-1, ranging from north to south during 2008 and 2009. The most recent flow direction
(April through July 2009) has returned to a northwestern direction.

Underlying the suprabasalt sediments is the Elephant Mountain Member of the Saddle Mountains Basalt
formation. During the drilling of LLWMA-1 wells, some of the drilling extended into the upper portion of
the Elephant Mountain Basalt. Examination of basalt drill cuttings found only sparse vesicles in basalt
chips from one well and none from two other wells (PNL-6820). Based on this information, it was
concluded that past fluvial events removed part, to the entire, flow top from the Elephant Mountain Basalt
in this area. This substantiates earlier conclusion that the Elephant Mountain Member acts hydrologically
as an aquiclude, confining the underlying Rattlesnake Ridge aquifer.

2.5 Summary of Previous Groundwater Monitoring

Groundwater monitoring was initiated at the LLWMA-1 in 1987 in accordance with
WHC-SD-EN-EV-015. The groundwater beneath LLWMA-1 is sampled semi-annually for indicator
parameters and geochemical analyses. Water levels are measured during each sampling event and
annually in March as part of a comprehensive water-level measurement campaign. The groundwater
monitoring results are summarized annually and presented in the annual Hanford groundwater monitoring
report (e.g., DOE/RL-2008-66, Hanford Site Groundwater Monitoring for Fiscal Year 2008).

The first eight RCRA compliant monitoring wells were installed at LLWMA-1 in 1987. The initial
network consisted of three RCRA upgradient and five downgradient wells. The initial flow direction was
considered from east to west. Additional wells were installed in 1989 (one well), 1990 (three wells),
1991 (four wells), and 1992 (one well). The RCRA well screens extend from above the unconfined
aquifer to various depths within the aquifer. The shortest screen intervals (e.g., 1.72 t0 2.26 m [5.6 to

7.4 ft]) extending into the aquifer are in the northeast wells. Because the aquifer is so thin, the screened
sections extend to within a few feet of the underlying basalt. The other wells basically monitor the upper
portion of the aquifer and extend between 1.97 and 3.36 m (6.5 and 11.0 ft) into the aquifer.

Background monitoring at LLWMA-1 began in 1988, and initial background comparison values for the
indicator parameters (e.g., total organic carbon, total organic halides, pH, and specific conductivity) were
established in 1989 using data from four quarters from upgradient wells 299-E28-27, 299-E33-28, and
299-E33-29.
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The derived background comparison value, critical mean, for specific conductance was exceeded in well
299-E28-26 in September 1989. Verification sampling confirmed the exceedance, and an interim status
groundwater quality assessment program was initiated (WHC-SD-EN-AP-021). Subsequent sampling
results provided evidence that LLWMA-1 did not contribute to the elevated specific conductance
(WHC-SD-EN-EV-025); liquid waste disposal facilities to the south were identified as the most probable
sources. More recently, specific conductance was exceeded in the northeast wells 299-E32-10 and
299-E33-34. Once again, the elevated specific conductance was determined not to be contributed by
LLWMA-1 (PNNL-14859). Regional sampling results determined that the elevated specific conductance
and associated contaminants were associated with the BY Cribs.

Groundwater monitoring at LLWMA-1 was conducted on a quarterly frequency between 1988 and

April 1994, except for the period between June 1990 and June 1991 when laboratory services were
unavailable. The sampling frequency changed to semi-annual in 1994 and remained as such until 2000.

A quarterly sampling frequency was resumed in 2000 as a result of specific conductance levels exceeding
the critical mean in well 299-E33-34 during 1999. The source was determined to be the BY Cribs, and the
sampling frequency was returned to semi-annual in 2002. The sampling frequency has not changed since
that time, and the site remains in interim indicator evaluation monitoring status.

Currently, groundwater monitoring activities at LLWMA-1 consist of water-level monitoring and
chemical constituent monitoring. The LLWMA-1 is sampled semi-annually from a network of 17 wells.
Samples are analyzed semi-annually for the indicator parameters, anions, and metals and annually for
alkalinity, mercury, lead, and phenols. Sitewide water-level measurements are collected every March.
Regional water-level measurements have also been collected monthly since June 2008.

2.6 Conceptual Model

This section describes the LLWMA-1 conceptual model for potential contaminant transport to guide
future groundwater monitoring. The conceptual model for contaminant release and transport is based on
the following assumptions.

e Engineered barriers are not taken into account, so the model is applicable to unlined trenches but is
highly conservative for the newest (lined) mixed waste trenches.

e Average precipitation and net infiltration (5 to 10 cm/yr [2 to 3.9 in./yr]) prevail over the timeframe
of interest.

e Net infiltration is assumed to occur under gravity drainage.

e Maximum vertical hydraulic conductivity in the vadose zone is assumed to be significantly larger
than the net infiltration rate.

e The effective saturated porosity in the vadose zone is equal to the moisture content.

e Leaching of mobile contaminants from buried waste in unsealed containers, or contaminated soils in
direct contact with the trench, are assumed to be the major potential source for contamination.

e There are no artificial sources of water (e.g., leaking potable or raw water lines based on Hanford Site
drawings).

e Extreme conditions or accidental releases are recognized as factors but would be addressed under
emergency response/corrective actions.

2-9
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2.6.1 Geochemical Considerations

The solubility and subsequent mobility of waste constituents in pore fluid depend on the container, the
chemical nature of the waste constituents, and natural subsurface geochemical conditions.

Pore fluid in the unsaturated and saturated zones beneath LLWMA-1 is slightly alkaline (7 < pH < 8),
with appreciable amounts of bicarbonate and very little natural organic material. The lack of organic
matter indicates that conditions generally are oxidizing. Calcium carbonate is also abundant in vadose
zone sediment. These general conditions favor sorption or retardation of many heavy metals and favor the
formation of anionic species, which enhances mobility for other metals (e.g., hexavalent chromium).
Laboratory sorption studies have documented these effects and related mobility issues in Hanford Site
media (e.g., PNNL-11800).

Based on the general geochemical conditions and the nonradiological waste constituents reported beneath
LLWMA-1, significant contaminant migration appears unlikely (Figure 2-4). Even if large volumes of
water may have been applied to fix radiologic contamination (e.g., UPR-200-E-23), gross-gamma logging
results from 1987 at proximal wells 299-E28-27 and 299-E33-29 (approximately 87 m and 118 m [285 ft
and 387 ft], respectively) showed no elevated sign of gamma. The mobility of lead and cesium is
approximately the same (PNNL-11800). Furthermore, asbestos (which is orders of magnitude larger in
size than molecular ions associated with porewater) would have even less mobility.

2.6.2 Soil Moisture Factors

Except for waste in sealed metal or concrete containers (e.g., retrievable waste), direct precipitation is the
primary driver for hypothetical leaching of waste constituents from the burial trenches and the subsequent
transport to groundwater. Contaminants in soil disposed to the trench or waste in degradable containers
(e.g., cardboard boxes or wooden boxes) subject to collapse are assumed to be leachable.

The amount of natural infiltration that can pass through the leachable buried waste and drain to the water
table is controlled by the texture of the cover and backfill and the degree of vegetative cover.
Stratigraphic features in the soil column beneath the buried waste can also influence or retard downward
migration by spreading soil moisture laterally. Direct observational evidence to assess this effect at
LLWMA-1 is lacking. Under the gravity drainage assumption, only a small horizontal gradient
component is likely to be available to produce lateral spreading of infiltrating water.

Most of the burial ground trenches are backfilled with natural excavation materials (Hanford formation)
consisting of coarse gravel, cobbles, and some interstitial sand. Some amounts of vegetation exist on the
established backfilled areas and on unused portions of LLWMA-1.

A coarse, sparsely vegetated cover material allows a major fraction of the precipitation to infiltrate and
potentially drain to the groundwater. It is estimated? that recharge rates at the Hanford Site range from
near 0 mm/yr at highly vegetated sites to greater than 50 mm/yr at gravel-covered, nonvegetated sites.

2 G. Gee (Pacific Northwest National Laboratory), personal communication with V. Johnson (Fluor Hanford, Inc.),
dated February 2002.
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Figure 2-4. Conceptual Model for Low-Level Waste Management Area 1

2.6.3 Hydrogeologic Considerations

Hydrology is discussed in Section 2.4. The vadose zone (e.g., ground surface to water table) beneath
LLWMA-1 ranges from 71.3 to 87.8 m (233.9 to 288.1 ft) bgs. The lithology of the vadose zone consists
of the Hanford formation (e.g., upper gravel-dominated sequence, intermediate sand sequence, and

a lower gravel sequence). Muddy sand to sandy mud located beneath the sand sequence or within the
lower gravel sequence of the Hanford formation (where present) is likely to retard downward movement
of moisture and contaminants because of the finer textured sediment (Figure 2-2).

[f contaminants do break through to the groundwater beneath LLWMA-1, contaminants would, on
average, move toward the northwest. The flow direction recently has been variable at this site, shifting
between southerly and northwestern flow direction; however, data indicate that the long-term average
direction is to the northwest. The changing flow directions have been attributed to high Columbia River
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stages in the spring and occasional, large, permitted water treatment discharges at the 200 East Area
Treated Effluent Disposal Facility (DOE/RL-2008-66). Because of these recent influences on the already
low gradient, the groundwater flow rate is not provided at this time.

2.7 Data Quality Objectives

To define the required information for groundwater indicator evaluation monitoring, the data quality
objectives (DQO) process is used to ensure that data gathered are of appropriate quantity and quality to
meet specific objectives. The DQO parameters, regulatory interim status requirements, and associated
reports supporting the regulatory requirements are outlined in Table 2-1.

Assumptions regarding LLWMA-1 groundwater monitoring based on historical observations and a recent
needs assessment (SGW-40037, Groundwater Monitoring Needs Assessment for Low-Level Burial
Grounds Waste Management Areas) are as follows.

e The groundwater monitoring program described in PNNL-14859 (and interim change notices) meets
the requirements of 40 CFR 265.90(b).

¢ Elevated specific conductance in the northeast wells (e.g., 299-E33-34, 299-E32-10, 299-E33-35, and
299-E32-9) is driven primarily by nitrate, sulfate, calcium, and chloride from the BY Cribs.

e High nitrate concentrations in the remaining LLWMA-1 monitoring network wells (other than those
described in second bulleted item above) are from cribs located south of LLWMA-1.

e The northern, unused portion of LLWMA-1 will be procedurally closed (Figure 2-1).

o Two new wells will be installed between wells 299-E33-30 and 299-E32-2, which will become the
new northwest boundary of LLWMA-1 (Figure 2-5).
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Table 2-1. Data Quality Objectives at RCRA Sites Monitoring for Indicator Parameters

Parameter

Related
Requirements

Plan Criteria and Associated
Historical Documentation

Scope

RCRA interim status groundwater monitoring at sites where no impact to
groundwater has been identified. Related requirements are found in WAC 173-303-
400(3) and 40 CFR 265.90 through 265.94, as modified by WAC 173-303-400(3)(b)
and -400(3)(c)(v).

Number and location of wells
Point(s) of compliance

§ 265.91 Groundwater monitoring system.

(a) A groundwater monitoring system must be capable of yielding groundwater
samples for analysis and must consist of:

(1) Monitoring wells (at least one) installed hydraulically upgradient (i.e., in the
direction of increasing static head) from the limit of the waste management area.
Their number, locations, and depths must be sufficient to yield groundwater
samples that are:

(i) Representative of background groundwater quality in the uppermost aquifer near
the facility; and .

(i) Not affected by the facility; and

(2) Monitoring wells (at least three) installed hydraulically downgradient (i.e., in the
direction of decreasing static head) at the limit of the waste management area.
Their number, locations, and depths must ensure that they immediately detect any
statistically significant amounts of hazardous waste or hazardous waste
constituents that migrate from the waste management area to the uppermost
aquifer.

This plan, Section 3.2

PNNL-14859, Interim Status Groundwater
Monitoring Plan for Low-Level Waste
Management Areas 1 fo 4, RCRA Facilities,
Hanford, Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

Well configuration (depth and
length of screened interval;
well construction)

§ 265.91 Groundwater monitoring system.

(c) All monitoring wells must be cased in a manner that maintains the integrity of
the monitoring well bore hole. This casing must be screened or perforated, and
packed with gravel or sand, where necessary, to enable sample collection at depths
where appropriate aquifer flow zones exist. The annular space (i.e., the space
between the bore hole and well casing) above the sampling depth must be sealed
with a suitable material (e.g., cement grout or bentonite slurry) to prevent
contamination of samples and the ground water.

Additional Requirements from WAC 173-303-400(3)(c)}(v)(C).

Ground water monitoring wells must be designed, constructed, and operated so as
to prevent ground water contamination. Chapter 173-160 WAC may be used as
guidance in the installation of wells.

This plan, Section 3.2

PNNL-14859, Inferim Status Groundwater
Monitoring Plan for Low-Level Waste
Management Areas 1 to 4, RCRA Facilities,
Hanford, Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

0 "A3¥ '6/-6002-14/304
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Table 2-1. Data Quality Objectives at RCRA Sites Monitoring for Indicator Parameters

DQO
Parameter

Related
Requirements

Plan Criteria and Associated
Historical Documentation

Frequency of sampling

Types of analysis or
measurement

Method detection limits or
accuracy and precision

§ 265.92 Sampling and analysis.

(b) The owner or operator must determine the concentration or value of the
following parameters in groundwater samples in accordance with paragraphs (c)
and (d) of this section:

(1) Parameters characterizing the suitability of the ground water as a drinking water
supply, as specified in Appendix Ill. [Note: These parameters are not listed
because, per 265.92(c)(1) below, these analyses are conducted only during the first
year. None of the RCRA sites is in its first year of monitoring.]

(2) Parameters establishing groundwater quality:
(i) Chioride

(i) Iron

(i) Manganese

(iv) Phenols

(v) Sodium

(vi) Sulfate

[Comment: These parameters are to be used as a basis for comparison in the
event a groundwater quality assessment is required under §265.93(d).]

(3) Parameters used as indicators of groundwater contamination:
(i) pH

(i) Specific conductance

(iii) Total organic carbon

(iv) Total organic halogen

(c)(1) For all monitoring wells, the owner or operator must establish initial
background concentrations or values of all parameters specified in paragraph (b) of
this section. He/she must do this quarterly for one year.

(2) For each of the indicator parameters specified in paragraph (b)(3) of this
section, at least four replicate measurements must be obtained for each sample
and the initial background arithmetic mean and variance must be determined by
pooling the replicate measurements for the respective parameter concentrations or
values in samples obtained from upgradient wells during the first year.

This plan, Section 3.1
This plan, Appendix A

PNNL-14859, Interim Status Groundwater
Monitoring Plan for Low-Level Waste
Management Areas 1 to 4, RCRA Facilities,
Hanford, Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

0 ‘A3¥ ‘S/-6002-14/300
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Table 2-1. Data Quality Objectives at RCRA Sites Monitoring for Indicator Parameters

DQO
Parameter

Related
Requirements

Plan Criteria and Associated
Historical Documentation

§ 265.92 Sampling and analysis (continued).

(d) After the first year, all monitoring wells must be sampled and the samples
analyzed with the following frequencies:

(1) Samples collected to establish groundwater quality must be obtained and
analyzed for the parameters specified in paragraph (b)(2) of this section at least
annually.

(2) Samples collected to indicate groundwater contamination must be obtained and
analyzed for the parameters specified in paragraph (b)(3) of this section at least
semi-annually.

(e) Elevation of the groundwater surface at each monitoring well must be
determined each time a sample is obtained.

Methods used to evaluate
the collected data

§ 265.93 Preparation, evaluation, and response.

(b) For each indicator parameter specified in §265.92(b)(3), the owner or operator
must calculate the arithmetic mean and variance, based on at least four replicate
measurements on each sample, for each well monitored in accordance with
§265.92(d)(2), and compare these results with its initial background arithmetic
mean. The comparison must consider individually each of the wells in the
monitoring system, and must use the Student's t-test at the 0.01 level of
significance (see appendix V) to determine statistically significant increases (and
decreases, in the case of pH) over initial background.

This plan, Section 4.2
This plan, Appendix A

PNNL-14859, Interim Status Groundwater
Monitoring Plan for Low-Level Waste
Management Areas 1 to 4, RCRA Facilities,
Hanford, Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

NOTE: The references cited in this table are listed in the reference section (Chapter 5) of this plan.
CFR = Code of Federal Regulations

DQO = data quality objective

RCRA = Resource Conservation and Recovery Act of 1976

0 'A3¥ ‘62-6002-T¥/300
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Figure 2-5. Two New Low-Level Waste Management Area 1 Network,
Monitoring Well Locations and Well Names

Procedurally closing the northern unused portion of LLWMA-1 and moving the northern limit to the
south requires a revised monitoring network and plan. The recent monitoring needs assessment
(SGW-40037) developed a three-tiered approach for changing the monitoring network. The tier number
one changes included the following.

¢ Adding two new monitoring wells located to the northwest of Trench 9, identified with the only
post-August 19, 1987, mixed waste (RCRA) in LLWMA-1. One well is planned to be completed in
fiscal year 2010 (FY10) and the other well is planned for completion in FY'11.

e Change the status of the seven existing wells along the northern unused portion of LLWMA-1 to
supplemental wells with continued monitoring.

e Add well 299-E33-10, located to the east of LLWMA-1 (upgradient), to the network.

e Change the status of four existing wells along the southern and eastern boundary of the southern
portion of LLWMA-1 to supplemental and continue monitoring at these wells.

The tier number two requirement is to perform modeling to identify the need for additional wells. The tier
number three requirements include installing the tier number two monitoring wells.

2-16
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The following provides changes to the conclusions of the monitoring needs assessment based on recent
information and re-evaluation. The recommendations presented for refinement of the needs assessment
logic are as follows.

e  Wells along the southern and southeastern boundary of LLWMA-1 will remain part of the monitoring
network. These wells will provide upgradient groundwater data or downgradient groundwater data if
the groundwater flow directions change.

e Omit well 299-E33-10 because it is noncompliant and proximal to network well 299-E33-29.

e Change the status of the seven existing wells along the northern unused portion of LLWMA-1 to
supplemental wells with continued water-level monitoring.

2-17
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3 Groundwater Monitoring

This section lists the wells monitored, constituents analyzed, and sampling frequency. The quality
assurance and quality control requirements are provided in the QAPjP in Appendix A.

3.1 Constituent List and Sampling Frequency

Table 3-1 lists the constituents to be analyzed for the indicator evaluation groundwater monitoring
program at LLWMA-1. All wells and constituents are to be sampled semi-annually, as indicated in

Table 3-1. Note that wells 299-E33-265 and 299-E33-266 are new planned wells (one well will be drilled
in FY'10 and one in FY'11). Maintenance problems and sampling logistics can delay scheduled sampling
events. If sampling of a well is delayed more than 3 months, that sampling event will be cancelled
because it is nearly time for the next scheduled sampling event.

3.2 Well Network

Figure 3-1 shows the groundwater monitoring well network for LLWMA-1. Figure 2-5 shows the two
new planned groundwater monitoring wells for LLWMA-1. Table 3-1 lists the wells in the groundwater
monitoring network. Construction details and as-built diagrams for wells in the LLWMA-1 monitoring
network are provided in PNL-6820, WHC-MR-0204, WHC-MR-0205, WHC-SD-EN-DP-044, and
WHC-SD-EN-DP-049. The wells in the LLWMA-1 monitoring network may also be co-sampled for the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 200-BP-5
OU. Sampling for LLWMA-1 and the 200-BP-5 OU is coordinated to eliminate duplicate analyses and
well trips.

Table 3-2 summarizes well attribute information, including the June 2009 depth to water in each well. All
of the wells in the LLWMA-1 monitoring network are constructed to meet the requirements of

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells.” These wells have
stainless-steel casing and screen, sand pack in the screened interval, and full annular seal above. Given
the current rate of water table decline (0.05 m/yr [0.164 ft/yr]), none of the wells in the LLWMA-1
monitoring network are expected to go dry for at least 30 years.

3.3 Sampling and Analysis Protocol

Groundwater monitoring at LLWMA-1 follows the conventions of the project and is described in
Appendix A.

3.4 Differences Between This Plan and Previous Plan

Initially, the only difference between this plan and the previous plan (PNNL-14859-ICN-2) is the deletion
of analytes lead and mercury. Over the next 2 years, another difference will be the addition of two new
wells (e.g., 299-E33-265 and 299-E33-266) to the monitoring network (Figure 2-5). After the two new
well are completed and sampled once (as part of the semi-annual monitoring event for LLWMA-1), the
seven existing northern wells will no longer be sampled for indicator or groundwater quality parameters.
Also, after the two new wells have been sampled once, the tier #2 modeling effort associated with the
need assessment plan (SWG-40037) will be conducted to determine if additional monitoring wells may be
needed adjacent to LLWMA-1. If additional wells are needed, a new monitoring plan will be completed.
Also, if the northwestern groundwater flow direction is altered for more than one year, a new monitoring
plan will be developed.

3-1






Table 3-1. Groundwater Monitoring Schedule for Low-Level Waste Management Area 1

RCRA Required Constituents®

Groundwater Quality Parameters

Metals,

Contaminant Indicator Unfiltered, Supporting

Parameters Anions® Filtered" Constituents®

g % L o ‘e
£ > a g 0 o 2 °
Well é g %g §.§ gé % :‘% lé % S g %"g §' §
299-E28-26 Upgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E£28-27 Upgradient Y S S4 sS4 S4 | 84| 8 S A|lS]| S| SsS|s S S S
299-E28-28 Upgradient Y S S4 S4 S4 | 84 | S S A| S| S|SsS|s}|s S S
299-E32-2 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E32-3 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E324 Cross-gradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E32-5 Downgradient Y S S4 S4 S4 | S4 S ) A S S S S S S S
299-E32-6 Downgradient Y S S4 S4 S4 | S4 S S A S S S S ) S S
299-E32-7 Downgradient Y S S4 S4 S4 | 84| S S Al S| S |8 ]S S S S
299-E32-8 Downgradient Y S S4 S4 S4 | 84| S S A| S| S|S| s | s S S
299-E32-9 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E32-10 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E33-28 Upgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E33-29 Upgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E33-34 Downgradient Y S S4 S4 S4 | S4 S ) A ) S S S S S S
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Table 3-1. Groundwater Monitoring Schedule for Low-Level Waste Management Area 1

RCRA Required Constituents®

Groundwater Quality Parameters

Metals,
Contaminant Indicator Unfiltered, Supporting
Parameters Anions® Filtered® Constituents®
1
= 0 ‘g le |8 “
o © e | E c ] 5
£ 3 3 g g A/ g 2 .g o ® 4
8 J £8 15|68 B | o | B cEleg|{E(8%| 8| £
Well Ty ] % |w3|lw38| & ] c 2| 2| 5|89 £ a
Name Purpose < K v |85 |85/85| 2|5 |2|s5|§ |38 |2|8%8 §| S
= = 8 | 00 |[FOQOlEFT| O o |o |l |l =2l |6d =
299-E33-35 Upgradient Y S S4 S4 S4 S4 S S A S S S S S S S
299-E33-265 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E33-266 Downgradient Y S S4 S4 S4 | S4 S ) A S S S S S S S

a. Constituents and parameters required by 40 CFR 265.92, “Interim Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” “Sampling and Analysis.”

b. Constituents not required by RCRA but needed to support interpretation.

c. Field measurement.

d. For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include (but are not limited to) calcium, chromium, iron,

manganese, potassium, and sodium.

4 = quadruplicate samples
A = to be sampled annually
CFR = Code of Federal Regulations

LLWMA = low-level waste management area
RCRA = Resource Conservation and Recovery Act of 1976

S = to be sampled semi-annually

Y = well is constructed to WAC 173-160
WAC = Washington Administrative Code
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Figure 3-1. Map Showing Locations of Existing RCRA Monitoring Wells
at Low-Level Waste Management Area 1
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Table 3-2. Low-Level Waste Management Area 1 Groundwater Monitoring Well Construction
and Relative Water Table Information

Brass
Survey
Marker Water Screened Water
Elevation Table Interval Remaining,
Well Completion Easting Northing (m Elevation {m {m)
Name Date (m) (m) NAVD88) (mamsl) NAVD88) (June 2009)
299-E28-26  11/06/1987 137024016 572041553 209.834 121.972 180 3.36
299-E28-27  09/30/1987 137070063 573226784 Novalue 121987  134° 263
299-E28-28 041171990 137108259 572804.351 Novalue 121933  :o- 243
200-E32-2  0U/30/1987 137467.500 567264802 204673  121.909 o9~ 1.97
200-E32-3  00/30/1987 137383.996 572600614 20693 121920 2O 2.31
200-E324  09/30/1987 137187.218 572603743 200779 121919 oo 3.02
209-E325 11009589 137285125 572500607 208.086 121984 el 2.99
209-E32-6  08/01/91 1375151 5726004  203.381  122.032 111295?7‘ 2.70
200-E327  O7/26/91 13764705 57260038 200627  121.921 x> 2,63
209.E328  06/10/91 13774147 57266339 196743 121936 o0 3.08
209-E329  O7M291 13774169 57279511 196.028 121926 ' 257
209-E3210 041592 13774169 57295113 194525 121930 X 226
299-E33-28  11/06/87 137375019 573226365 20307 121943 > 2.92
299-E33-20  09/30/87 137231193 573227.858 205753 121929 o 2.45 |
200-E33-30  00/30/87 137467779 572023796 20285 121963  30° 3.01
200-E33.34  04/23/90 137740427 573104.458 193246  121.949 202’ 1.72
200-E33-35  04/17/00 137605008 573220798 196474 121924 ' 1.75
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Table 3-2. Low-Level Waste Management Area 1 Groundwater Monitoring Well Construction
and Relative Water Table Information

Brass
Survey
Marker Water Screened Water
Elevation Table Interval Remaining,
Well Completion Easting Northing (m Elevation {(m (m)
Name Date (m) {m) NAVD88) (m amsl) NAVD88) (June 2009)
299-E33-265 TBD TBD TBD 8D TBD TBD TBD
299-E33-266 TBD TBD TBD TBD TBD T8D TBD

NOTES:

1. All wells constructed to standards of resource protection wells in accordance with WAC 173-160, “Minimum
Standards for Construction and Maintenance of Wells.” Stainless-steel casing and screen; sand pack around
screen or “channel pack” screen; annular seal around casing.

2. Shaded rows show the anticipated network monitoring wells after the two new wells (299-E33-265 and
299-E33-266) are installed and sampled once.

3. Bold italics indicate upgradient wells for a northwesterly flow direction.
4. Water levels measured in June 2009.

amsl = above mean sea level

NAVD88 = North American Vertical Datum of 1988

TBD = to be determined

WAC = Washington Administrative Code
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4 Data Evaluation and Reporting
This chapter discusses data evaluation and reporting for LLWMA-1.

41 Data Review

Data review, validation, and verification are discussed in the QAPjP in Appendix A.

4.2 Statistical Evaluation

The goal of RCRA indictor evaluation monitoring is to determine if LLWMA-1 has affected groundwater
quality beneath the site. For most RCRA treatment, storage, and disposal unit at the Hanford Site, this is
determined based on the results of specified statistical tests. The sampling procedures and statistical
evaluation methods are based on 40 CFR 265, Subpart F (incorporated by reference in

WAC 173-303-400). These interim status regulations require the use of a statistical method that compares
mean concentrations of the four general contamination indicator parameters (e.g., total organic carbon,
total organic halides, pH, and specific conductance) in downgradient wells to background levels obtained
from upgradient wells.

Six upgradient wells at LLWMA-1 (Table 3-1) are currently used for deriving statistical comparison
values. Each year, a new calculation is completed to derive the background comparison value of
significance because of the variability of upgradient groundwater quality. This value is compared with
each downgradient well indicator parameter result to determine if a significant increase has occurred. In
addition, groundwater quality results are used to verify ion balance and relative change associated with
specific conductance measurements. If questions arise from the ion balance, the laboratory results are
reviewed for errors (as discussed in Appendix A). Phenol analyses are also conducted for further
evaluation of potentially elevated total organic carbon or total organic halide indicator parameters.

Well 299-E33-35 is only upgradient well in the northern portion of LLWMA-1. This well will no longer
be used when the northern portion of the LLWMA is procedurally closed and two new wells are added to
the monitoring network.

4.3 Interpretation

After the data are validated and verified, the acceptable data are used to interpret groundwater conditions
at LLWMA-1. Interpretive techniques include the following.

¢ Hydrographs: Graph water levels versus time to determine decreases, increases, seasonal, or
man-made fluctuations in groundwater levels.

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

e 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 in groundwater flow directions.
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¢ Plume maps: Mapped distributions of chemical constituent concentrations in the aquifer to determine
extent of contamination. Changes in plume distribution over time aid in determining movement of
plumes and direction of groundwater flow.

e Contaminant ratios: Can sometimes be used to distinguish among different sources of contamination.

4.4 Annual Determination of Monitoring Network

The RCRA groundwater monitoring requirements call for annual evaluation of the groundwater
monitoring network to determine if the network remains adequate to monitor the LLWMA. The network
must include upgradient and downgradient wells in the uppermost aquifer. The groundwater flow
direction beneath LLWMA-1 has been predominantly reported to the northwest from the early 1990s to
2008. However, the groundwater flow direction is susceptible to change for several months, as was
reported last year due to high Columbia River stages in the spring and occasional, large, permitted water
treatment discharges at the 200 East Area Treated Effluent Disposal Facility (DOE/RL-2008-66). Another
potential factor affecting the future groundwater flow direction is the extraction and injection associated
with the 200-ZP-1 OU pump-and-treat system.

Water-level measurements will be collected before each sampling event. A more comprehensive set of
water-level measurements has been made for LLWMA-1 each month since June 2008. The measurements
are corrected, if needed, to account for borehole deviation from vertical, and the resulting data are plotted
on a map. The data are presented in the annual groundwater monitoring report.

Any new RCRA wells needed as a result of the tier #2 modeling at LLWMA-1 will be negotiated and
prioritized by Ecology, DOE, and EPA and approved under Tri-Party Agreement Milestone M-24-00.

4.5 Reporting and Notification

The results of indicator evaluation monitoring are reported annually in accordance with the requirements
of 40 CFR 265.94(b). Reporting will be made in annual Hanford Site groundwater monitoring reports
(e.g., DOE/RL-2008-66). Notifications are presented in Table 4-1.

Table 4-1. Reports Required for Compliance with 40 CFR 265, Subpart F for Groundwater Monitoring

Submittal Reporting Regulatory
Submittal Period Vehicle Requirement

First year of sampling:

concentrations of interim

primary drinking water Quarterly Complete® 40 CFR 265.94(a)(2)(i)
constituents, identifying those

that exceed limits

Concentration and statistical
analyses of groundwater
contamination indicator
parameters, noting significant
differences in upgradient wells

Hanford Site groundwater
monitoring report 40 CFR 265.94(a)(2)(ii)
(e.g., DOE/RL-2008-66)

Annually (by March 1 of
following year)

Results of groundwater surface

elevation evaluation and Annually (by March 1 of  Hanford Site groundwater
description of response, if following year) monitoring report 40 CFR 265.94(a)(2)(ii}
appropriate
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Table 4-1. Reports Required for Compliance with 40 CFR 265, Subpart F for Groundwater Monitoring

Submittal Reporting Regulatory
Submittal Period Vehicle Requirement
. . Within one year after
Outline for groundwater quality . S&GRP document or
effective date of 40 CFR 265.93(a)
assessment program regulations letter
Notification of statistical Within 7 days
exceedance® of verification Letter to Ecology 40 CFR 265.93(c)
b Within 15 days S&GRP document or
Assessment plan of notification letter 40 CFR 265.93(d)
. S&GRP document, letter,
Determinations under '::a:ict’)?; aa?"t]ic;rl\'mcally or Hanford Site 40 CFR 265.93(d)(5)
assessment programb ’ y groundwater monitoring and 265.94(b)

thereafter report

NOTES:

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

DOE/RL-2008-01, Hanford Site Groundwater Monitoring for Fiscal Year 2007

a. Requirement was fulfilled during first year of sampling via published reports. Quarterly submittal of data
continues via the Hanford Environmental information System database.

b. Required if exceedance occurs and is verified.
CFR = Code of Federal Regulations

Ecology = Washington State Department of Ecology
S&GRP = Soil and Groundwater Remediation Project

If comparisons for the upgradient well show a statistically significant increase (and/or pH decrease), the
information is reported in the annual groundwater report. If the comparisons for a downgradient well
show a significant increase (and/or pH decrease), then one or both of the following actions are taken:

(1) the well is resampled and split samples are sent to different laboratories to determine if the exceedance
of the comparison value was the result of laboratory error, and/or (2) the original samples may be
re-analyzed if laboratory error is suspected.

If the exceedance of the statistical comparison value is confirmed by resampling, then written notice is
provided to the regulatory agency within 7 days that the monitored facility may be affecting groundwater
quality. Within 15 days after the notification, a groundwater quality assessment program will be
developed and submitted (40 CFR 265.93[d]). In some instances, it is possible to determine immediately
that the statistical finding is not the result of contamination from the facility. In that case, the regulatory
agency is notified but an assessment program is not instituted.

4-3






DOE/RL-2009-75, REV. 0

This page intentionally left blank.

4-4






DOE/RL-2009-75, REV. 0

5 References

10 CFR 962, “Byproduct Material,” Code of Federal Regulations. Available at:
http://www .access.gpo.gov/nara/cfr/waisidx_08/10cfr962_ 08.html.

40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities,” Code of Federal Regulations. Available at:
http://www.access.gpo.gov/nara/cfr/waisidx_08/40cfr265 08.html.

40 CFR 265, Subpart F, “Groundwater Monitoring,” Code of Federal Regulations. Available at:
http://ecfr.gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr&rgn=divS&view=text&node=40:25.0.1.1.6&idno=40#40:25.0.1.1.6.6.

51 FR 24504, 1986, “EPA Clarification of Regulatory Authority Over Radioactive Mixed Waste,” dated
July 3, 1986, Federal Register.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
42 U.S.C. 9601, et seq. Available at:
http://www.epa.gov/oecaagct/Icla.html#Hazardous%20Substance%20Responses.

DOE/RL-2004-60, 2008, 200-SW-1 Nonradioactive Landfills Group Operable Unit and 200-SW-2
Radioactive Landfills Group Operable Unit Remedial Investigation/Feasibility Study Work
Plan, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2008-66, 2009, Hanford Site Groundwater Monitoring for Fiscal Year 2008, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at:
http://www$ .hanford.gov/arpir/?content=findpage& AKey=0905131281.
http://wwwS5 hanford.gov/arpir/?content=findpage& AKey=0905131282.

Ecology, 1994, Dangerous Waste Portion of the Resource Conservation and Recovery Act Permit for the
Treatment, Storage, and Disposal of Dangerous Waste, Permit No. WA780008967,
Washington State Department of Ecology, Olympia, Washington.

Ecology, 2001, Hanford Facility RCRA Permit, Permit WA7890008967, Washington State Department of
Ecology, Olympia, Washington.

Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement), 2 vols., as amended, Washington State Department of Ecology,
U.S. Environmental Protection Agency, and U.S. Department of Energy, Olympia, Available

at: Washington. http://www.hanford.gov/?page=9 1 &parent=0.

HNF-5507, 2000, Subsurface Conditions Description of the B-BX-BY Waste Management Area, Rev. 0,
CH2M Hill Hanford Group, Inc., Richland, Washington.

PNL-6820, 1989, Hydrogeology of the 200 Areas Low-Level Burial Grounds — An Interim Report,
Vols. 1 and 2, Rev. 0, Pacific Northwest Laboratory, Richland, Washington.

PNNL-11800, 1998, Composite Analysis of Low-Level Waste Disposal in the 200 Area Plateau of the
Hanford Site, Rev. 0, Pacific Northwest National Laboratory, Richland, Washington.
Available at: http://www.osti.gov/energycitations/servlets/purl/594543-
mUG¢cOH/webviewable/594543 .pdf.






DOE/RL-2009-75, REV. 0

PNNL-12261, 2000, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and
Vicinity, Hanford Site, Washington, Rev. 0, Pacific Northwest National Laboratory, Richland,
Washington. Available at:
http://wwwS$ .hanford.gov/arpir/?2content=findpage& AKey=0906180659.

PNNL-14859, 2004, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
Areas 1 to 4, RCRA Facilities, Hanford, Washington, Rev. 0, Pacific Northwest National
Laboratory, Richland, Washington. Available at:
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-14859.pdf.

PNNL-14859-ICN-1, 2006, Interim Status Groundwater Monitoring Plan for Low-Level Waste
Management Areas 1 to 4, RCRA Facilities, Hanford, Washington, Pacific Northwest National
Laboratory, Richland, Washington. Available at:
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-14859%icn!.pdf.

PNNL-14859-ICN-2, 2007, Interim Status Groundwater Monitoring Plan for Low-Level Waste
Management Areas 1 to 4, RCRA Facilities, Hanford, Washington, Pacific Northwest National
Laboratory, Richland, Washington. Available at:
http://www.pnl.gov/main/publications/external/technical _reports/PNNL-14859-ICN-2.pdf.

Resource Conversation and Recovery Act of 1976, 42 U.S.C. 6901, et seq. Available at:
http://www.epa.gov/epawaste/inforesources/online/index.htm.

SGW-40037, 2009, Groundwater Monitoring Needs Assessment for Low-Level Burial Grounds Waste
Management Areas, Rev. 0, CH2M HILL Plateau Remediation Company, Richland,
Washington.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washington
Administrative Code. Available at: http://apps.leg.wa.gov/WAC/default.aspx?cite=173-160.

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code. Available at:
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-300.

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

WHC-MR-0204, 1990, 200-East and 200-West Areas Low-Level Burial Grounds Borehole Summary
Report, Rev. 0, Westinghouse Hanford Company, Richland, Washington. Available at:
http://www$ .hanford.gov/arpir/?content=findpage& AKey=D196038070.

WHC-MR-0205, 1990, Borehole Completion Data Package for the Low-Level Burial Grounds — 1990,
Rev. 0, Westinghouse Hanford Company, Richland, Washington. Available at:
http://wwwS5.hanford.gov/arpir/?content=findpage& AKey=D196035268.

WHC-SD-EN-AP-015, 1989, Revised Groundwater Monitoring Plan for the 200 Areas Low-Level Burial
Grounds, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-AP-021, 1990, Interim-Status Groundwater Quality Assessment Plan for Waste
Management Area 1 of the 200 Areas Low-Level Burial Grounds, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

WHC-SD-EN-DP-044, 1993, 1991 Borehole Completion Data Package for the Low-Level Burial
Grounds, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

5-2






DOE/RL-2009-75, REV. 0

WHC-SD-EN-DP-049, 1993, 1992 Borehole Completion Data Package for the Low-Level Burial
Grounds, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-DP-086, 1994, 1993 Borehole Completion Data Package for the Low-Level Burial
Grounds, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-EV-025, 1994, Results of Groundwater Quality Assessment Program at Low-Level Waste
Management Area 1 of the Low-Level Burial Grounds, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

WHC-SD-EN-TI-019, 1992, Hydrogeologic Model for the 200 East Groundwater Aggregate Area,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-TI-290, 1994, Geologic Setting of the Low-Level Burial Grounds, Rev. 0, Westinghouse
Hanford Company, Richland, Washington. Available at:
http://www.osti.gov/bridge/servlets/purl/10192359-6edUI3/webviewable/10192359.pdf.






DOE/RL-2009-75, REV. 0

This page intentionally left blank.






DOE/RL-2009-75, REV. 0

Appendix A

Quality Assurance Project Plan






DOE/RL-2009-75, REV. 0

This page intentionally left blank.

A-ii






CFR
DOE
DQO
EB
EPA
FTB
FXR
HEIS
LLWMA
POE
QA
QAPjP
QC
RCRA

TSD

DOE/RL-2009-75, REV. 0

Terms

Code of Federal Regulations

U.S. Department of Energy

data quality objective

equipment blank

Environmental Protection Agency

full trip blank

field transfer blank

Hanford Environmental Information System
Low Level Waste Management Area

point of exposure

quality assurance

quality assurance project plan

quality control

Resource Conservation and Recovery Act of 1976
Richland Operations Office

treatment, storage, and disposal

A-iii

e e






DOE/RL-2009-75, REV. 0

Appendix A
Quality Assurance Project Plan

The contractor’s quality assurance (QA) program describes the contractor’s QA structure, requirements,
implementation methods, and responsibilities. The contractor’s environmental QA program plan provides
the requirements for collecting and assessing environmental data in accordance with the following:

¢ U.S. Department of Energy (DOE) O 414.1C, Quality Assurance.
¢ 10 Code of Federal Regulations (CFR) 830, Subpart A, “Quality Assurance Requirements”.
e EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5 (EPA/240/B-01/003).

This quality assurance project plan (QAP;jP) establishes the quality requirements for environmental data
collection, including planning, implementing, and assessing the sampling, field measurements, and
laboratory analysis. Section 6.5 of the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1989a), Attachment 2, “Action Plan,” requires that QA/quality control (QC)
and sampling and analysis activities specify the QA requirements for treatment, storage, and disposal
(TSD) units. The requirements of Hanford Analytical Services Quality Assurance Requirements
Document (DOE/RL-96-68) also apply to this work.

The content of this QAP;jP is patterned after the QA elements of EPA/240/B-01/003. The QAPjP
demonstrates conformance to the Part B requirements of Quality Systems for Environmental Data and
Technology Programs: Requirements with Guidance for Use (ANSI/ASQ E4). This QAPjP is divided into
four sections (designated in EPA/240/B-01/003 as Sections A, B, C, and D), which describe the quality
requirements and controls applicable to this investigation. This QAP;jP is intended to supplement the
contractor’s environmental QA program plan.

Section A - Project Management

This section addresses the basic aspects of project management and will ensure that the project has
defined goals, that the participants understand the goals and the approaches used, and that the planned
outputs are appropriately documented.

Project/Task Organization

The project organization in regard to planning, sampling, analysis, and data assessment is described in the
subsections that follow and is shown in Figure A-1. The project manager maintains a list of the
individuals or organizations that are the points of contact for each functional element shown in the figure.
For each functional primary contractor role, there is a corresponding oversight role within DOE.

Regulatory Project Manager

The Washington State Department of Ecology (Ecology) project manager is responsible for the oversight
of Low-Level Waste Management Area 1 (LLWMA-1). Ecology can request this plan during a regulatory
compliance inspection for review. Ecology will work with the DOE Richland Operations (RL) to resolve
concerns regarding the work as described in this QAPjP.
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Figure A-1. Project Organization

U.S. Department of Energy, Richland Operations Office Project Manager

Hanford Site cleanup is the responsibility of RL. The RL project manager is responsible for authorizing
the contractor to perform activities under the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980; the Resource Conservation and Recovery Act of 1976 (RCRA); the Atomic
Energy Act of 1954; and the Tri-Party Agreement for the Hanford Site.

U.S. Department of Energy, Richland Operations Office Technical Lead

The RL technical lead is responsible for day-to-day oversight of the contractor’s performance of
workscope, for working with the contractor and the regulatory agencies to identify and work through
issues, and for providing technical input to the RL project manager.

Contractor Groundwater Remediation Department Manager

The contractor groundwater remediation department manager provides oversight for all activities and
coordinates with DOE, the regulators, and primary contractor management in support of sampling and
reporting activities. The remediation department manager also provides support to the project manager to
ensure that work is performed safely and cost effectively.

Project Manager

The LLWMA-1 project manager is responsible for direct management of activities performed under this
QAPjP and for ensuring that the project file is properly maintained. The project manager works with QA,
Health and Safety, and the field work supervisor to plan and implement the workscope. In addition, the
project manager is responsible for version control of the QAP;jP to ensure that personnel are working to
the most current job requirements. The project manager also coordinates with and reports to DOE and
primary contractor management.
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RCRA Monitoring and Reporting

The RCRA monitoring and reporting manager is responsible for direct management of activities
performed to meet RCRA TSD unit monitoring requirements. The RCRA monitoring and reporting
manager coordinates with and reports to DOE and primary contractor management regarding RCRA TSD
unit monitoring requirements. The RCRA monitoring and reporting manager assigns scientists to provide
technical expertise.

Groundwater Sampling Operations

Groundwater sampling operations is responsible for planning and coordinating field sampling resources
and provides the field work supervisor for routine groundwater sampling operations. The field work
supervisor directs the samplers, who collect groundwater samples in accordance with the sampling and
analysis plan and the corresponding standard procedures and work packages. The samplers also complete
the field logbook and chain-of-custody forms, as well as any shipping paperwork, and ensure delivery of
the samples to the analytical laboratory.

Quality Assurance

The QA point of contact is matrixed to the project manager and is responsible for QA issues on the
project. Responsibilities include overseeing implementation of the project QA requirements; reviewing
project documents, including Data Quality Objective (DQO) summary reports, sampling and analysis
plans, and the QAP;jP; and participating in QA assessments on sample collection and analysis activities,
as appropriate. The QA point of contact must be independent of the unit generating the data.

Environmental Compliance Officer

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

Health and Safety

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

Radiological Engineering

The Radiological Engineering lead is responsible for the radiological/health physics support within the
project. Specific responsibilities include conducting as low as reasonably achievable (ALARA) reviews,
exposure and release modeling, and radiological controls optimization for all work planning. In addition,
the Radiological Engineer lead identifies radiological hazards and implements appropriate controls to
maintain worker exposures ALARA (e.g., requiring personal protective equipment).
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Sample Management and Reporting Organization

The Sample Management and Reporting organization coordinates laboratory analytical work to ensure
that the laboratories conform to Hanford Site internal laboratory QA requirements (or their equivalent), as
approved by DOE, the U.S. Environmental Protection Agency (EPA), and Ecology. Sample Management
and Reporting receives analytical data from the laboratories, performs data entry into the Hanford
Environmental Information System (HEIS) database, and arranges for data validation. Sample
Management and Reporting is responsible for informing the project manager of any issues reported by the
analytical laboratory.

Contract Laboratories

The contract laboratories analyze samples in accordance with established procedures and provide
necessary sample reports and explanations of results to support data validation. The laboratories must
meet site-specified QA requirements and must have an approved QA plan in place.

Waste Management

Waste Management communicates policies and procedures and ensures project compliance for storage,
transportation, disposal, and waste tracking in a safe and cost-effective manner.

Problem Definition/Background

The problem definitions, as required by 40 CFR 265.90(b) (“Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Applicability™), are
provided in Section 2.7 of this monitoring plan. The background is provided in the sections prior to
Section 2.7.

Project/Task Description

The project description is provided in Chapters 3 and 4 of this monitoring plan and includes the selection
of appropriate dangerous waste or dangerous waste constituents, collection and analyses of groundwater
from the monitoring network, interpretation of analytical results, evaluation of monitoring network, and
reporting.

The target analytes, along with the monitoring wells and frequency of sampling, are provided in
Chapter 3.

Quality Objectives and Criteria

The groundwater monitoring quality objectives and criteria are defined in Tables A-2, A-3, A-4, and A-5
of this QAPjP in order to meet the evaluation requirements in Chapter 4 of the monitoring plan.

Special Training/Certification

Workers receive a level of training that is commensurate with their responsibilities and that complies with
applicable DOE orders and government regulations according to the Dangerous Waste Training Plan
maintained for the TSD unit to meet the requirements of Washington Administrative Code

(WAC) 173-303-330, “Dangerous Waste Regulations,” “Personnel Training.” The field work supervisor,
in coordination with line management, will ensure that all field personnel meet training requirements.
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Documents and Records

The project scientist is responsible for ensuring that the current version of the groundwater monitoring
plan is being used and for providing any updates to field personnel. Version control is maintained by the
administrative document control process. Significant changes to the plan that affect data quality
objectives will be reviewed and approved by DOE and the regulatory agency prior to implementation.
Table A-1 defines the types of changes that may be made to the sampling design and the documentation
requirements.

Table A-1. Actions and Documentation for Regulator Notification

Type of Change Action Documentation
Temporary addition of wells or Project management approval; _— :
constituents, or increased sampling notify regulator agency if spr:{:ﬁ: s schedule tracking
frequency appropriate y
Unintentional impacts to groundwater
monitoring plan including one-time
missed well sampling due to
operational constraints, delayed Electronic notification RCRA annual report

sample collection, broken pump, lost
bottle set, missed sampling of indicator
parameters, loss of samples in transit,
etc.

Planned change to groundwater
monitoring activities including addition
or deletion of constituents or wells;
changing sampling frequency, etc.

Revised RCRA groundwater

Revise monitoring plan monitoring plan

Anticipated unavoidable changes Electronic notification; revise RCRA annual report and revised
(e.g., dry wells) monitoring plan groundwater monitoring plan

RCRA = Resource Conservation and Recovery Act of 1976

Logbooks are required for field activities. The logbook must be identified with a unique project name and
number. Individuals responsible for the logbooks shall be identified in the front of the logbook, and only
authorized persons may make entries into the logbooks. Logbooks will be controlled in accordance with
internal work requirements and processes.

The HEIS database will be identified as a repository of data for the Hanford Facility Operating Record
unit file. Records may be stored in either electronic or hardcopy format. Documentation and records,
regardless of medium or format, are controlled in accordance with internal work requirements and
processes that ensure accuracy and retrievability of stored records. Records required by the Tri-Party
Agreement will be managed in accordance with the requirements therein.

Groundwater monitoring results will be reported annually in accordance with the requirements of
40 CFR 265.94(b). The reports will be part of the annual Hanford Site groundwater monitoring report.
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Section B - Data Generation and Acquisition

This section addresses data generation and acquisition to ensure that the project’s methods for sampling,
measurement and analysis, data collection or generation, data handling, and QC activities are appropriate
and documented.

Sampling Process Design (Experimental Design)

The sampling design is based on regulatory requirements and judgmental sampling.

Regulatory Requirements

The groundwater protection regulations of WAC 173-303-400, “Dangerous Waste Regulations,” “Interim

Status Facility Standards,” dictate the groundwater sampling and analysis requirements applicable to
TSD units.

Judgmental Sampling

Judgmental sampling is limited to the selection of sample locations, as well as supplemental sample
collection and analytical analyses. The sample locations and supplemental sample collection and
analytical analyses are based on knowledge of the feature or condition under investigation. The
conclusions depend on the validity and accuracy of professional judgment.

Sampling Methods
Sampling is described in the contractor’s environmental QA program plan, including the following:

e Field sampling methods.

e Sample preservation, containers, and holding times.
e Corrective actions for sampling activities.

e Decontamination of sampling equipment.

The groundwater sampling operations supervisor must ensure that situations that may impair the usability
of samples and/or data are documented in field logbook or on nonconformance report forms in
accordance with internal corrective action procedures, as appropriate. The groundwater sampling
operations supervisor will note any deviations from the standard procedures for sample collection,
contaminants of potential concern, sample transport, or monitoring that occur. The groundwater sampling
operations supervisor is also responsible for coordinating all activities relating to the use of field
monitoring equipment (e.g., dosimeters and industrial hygiene equipment). Field personnel will document
in the logbook all noncompliant measurements taken during field sampling. Ultimately, the groundwater
sampling operations supervisor will be responsible for developing, implementing, and communicating
corrective action procedures, documenting all deviations from procedure, and ensuring that immediate
corrective actions are applied to field activities. Problems with sample collection, custody, or data
acquisition that adversely impact the quality of data, or that impair the ability to acquire data or failure to
follow procedure, will be documented in accordance with internal corrective action procedures, as
appropriate.

Sample Handling and Custody

A sampling and data tracking database is used to track samples from the point of collection through the
laboratory analysis process. Laboratory analytical results are entered and maintained in the HEIS
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database. Each sample is identified and labeled with a unique HEIS sample number. The contractor’s
environmental QA program plan specifies sample handling information, including the following:

* Container requirements

o Container labeling and tracking process
¢ Sample custody requirements

e Shipping and transportation

Sample custody during laboratory analysis is addressed in the applicable laboratory standard operating
procedures. Laboratory custody procedures will ensure that sample integrity and identification are
maintained throughout the analytical process. Storage of samples at the laboratory will be consistent with
laboratory instructions prepared by the Sample Management and Reporting organization.

Analytical Methods

Information on analytical methods is provided in Table A-2. These analytical methods are controlled in
accordance with the laboratory’s QA plan and the requirements of this QAPjP. The primary contractor
participates in oversight of offsite analytical laboratories to qualify the laboratories for performing
Hanford Site analytical work.

Table A-2. Preservation Techniques, Analytical Methods Used, and Current Method Quantitation
Limits for Low-Level Waste Management Area 1 Constituents

Method
Collection and Analysis Quantitation
Constituent Preservation*® Methods® Limit (pg/L)®
Contamination Indicator Parameters
Total organic carbon G/P, HCL to pH<2 SW-846° Method 9060 1,000
. . G, H2S04 to pH<2, o
Total organic halides no head space SW-846" Method 9020 20
Metals Analyzed by Inductively Coupled Plasma Method — Unfiltered/Filtered
Calcium 1,000
Chromium 10
Sodium 500
: SW-846° Method 6010B/C,
Manganese P, HNO3 to pH<2 SW-846 Method 6020, or 5
EPA/600 Method 200.8
Potassium 4,000
iron 50
Magnesium 750
Anions by lon Chromatography
Nitrate 250
Sulfate 500
P, none EPA/600 Method 300.0'
Chloride 200
Nitrite 250
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Table A-2. Preservation Techniques, Analytical Methods Used, and Current Method Quantitation
Limits for Low-Level Waste Management Area 1 Constituents

Method
Collection and Analysis Quantitation
Constituent Preservation™® Methods® Limit (ug/L)?
Other
Temperature Field measurement Instrument/meter
Conductivity, field N/A Instrument/meter 1 pohm
pH, field measurement N/A Instrument/meter 0.1
EPA Standard Method® 2320
Alkalinity G/P, none EPA/600 Method 310.1 5,000
EPA/600 Method 310.2
G, residual chlorine
Phenols 0.0008% Na;S,05 SW-846 Method 8040 5

a. P = plastic; G = glass.

b. All samples will be cooled to 4°C upon collection.

c. Constituents grouped together are analyzed by the same method, unless otherwise indicated.
d. Detection limit units, except where indicated.

e. SW-846, Methods for Evaluation of Solid Waste: Physical/Chemical Methods.

f. Analytical method adapted from Method 300.0, Test Methods for Determination of Inorganic Anions in Water by
lon Chromatography (EPA-600/4-84-017).

g. Standard Methods for the Examination of Water and Wastewater (AWWA/APHA 2005).
EPA = U.S. Environmental Protection Agency
N/A = not applicable

Laboratories providing analytical services in support of this QAPjP will report errors to the CHPRC
Sample Management and Reporting project coordinator, who will then initiate a sample disposition
record. The error-reporting process is intended to document analytical errors and the resolution of those
errors with the project scientist. The corrective action program addresses the following:

¢ Evaluation of impacts of laboratory QC failures on data quality
¢ Root-cause analysis of QC failures

¢ Evaluation of recurring conditions that are adverse to quality

¢ Trend analysis of quality-affecting problems

¢ Implementation of a quality improvement process

e Control of nonconforming materials that may affect quality.

Quality Control

The QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained.
Field QC samples will be collected to evaluate the potential for cross-contamination and to provide
information pertinent to field variability. Field QC for sampling will require the collection of field
replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory QC samples estimate the
precision and bias of the analytical data. Field and laboratory QC samples are summarized in Table A-3.






DOE/RL-2009-75, REV. 0

Table A-3. Quality Control Samples

Sample
Type

Primary Characteristics
Evaluated

Frequency

Field QC

Full trip blank (FTB)

Contamination from containers or transportation

1 per 20 well trips

1 each day; volatile

Field transfer blank (FXR) Contamination from sampling site organic compounds
sampled
Equipment blank (EB) Contamination from non-dedicated equipment As needed®

Replicate/duplicate samples

Reproducibility

1 per 20 well trips

Laboratory QC

Method blanks

Laboratory contamination

1 per batch

Laboratory duplicates

Laboratory reproducibility

See footnote b

Matrix spikes

Matrix effect and laboratory accuracy

See footnote b

Matrix spike duplicates

Laboratory reproducibility/accuracy

See footnote b

Surrogates

Recoverylyield

See footnote b

Laboratory control samples

Method accuracy

1 per batch

a. For portable Grundfos® (registered trademark of Grundfos Pumps Corporation, Colorado Springs, Colorado)
pumps, equipment blanks are collected 1 per 10 well trips. Whenever a new type of non-dedicated
equipment is used, an equipment blank shall be collected each time sampling occurs until it can be shown that
less frequent collection of equipment blanks is adequate to monitor the decontamination procedure for the
non-dedicated equipment.

b. As defined in the laboratory contract or quality assurance plan, and/or analysis procedures.
‘ QC = quality control

Field Quality Control Samples

Field QC samples will be collected to evaluate the potential for cross-contamination and laboratory
performance. The QC samples and the required frequency for collection are described in this section.

Full trip blanks (FTBs) are prepared by the sampling team prior to traveling to the sampling site. The FTB
is filled with high-purity reagent water. The bottles are sealed and transported, unopened, to the field in
the same storage containers used for samples collected that day. Collected FTBs are analyzed for the
same constituents as the samples. The FTBs are used to evaluate potential contamination of the samples
due to the sample bottles, preservative, handling, storage, or transportation.

Field transfer blanks (FXRs) are preserved volatile organic analysis sample bottles that are filled at the
sample collection site with high-purity reagent water that has been transported to the field. After
collection, FXR bottles are sealed and placed in the same storage containers with samples from the
associated sampling event. The FXR samples are analyzed for volatile organic compounds only. The
FXRs are used to evaluate potential contamination caused by conditions in the field.

A-9
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Equipment blanks (EBs) are samples in which high-purity reagent water is passed through the pump or
placed in contact with the sampling surfaces of the equipment to collect blank samples identical to the
sample set that will be collected. The EB bottles are placed in the same storage containers with the
samples from the associated sampling event. The EB samples are analyzed for the same constituents as
the samples from the associated sampling event. The EBs are used to evaluate the effectiveness of the
cleaning process to ensure that samples are not cross-contaminated from previous sampling events.

For the field blanks (i.e., FTBs, FXRs, and EBs), results above two times the method detection limit are
identified as suspected contamination. However, for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, toluene, and phthalate esters, the limit is five times the method detection
limit.

Field duplicates, also known as replicates, are two samples that are collected as close as possible to the
same time and same location and they are intended to be identical. Field duplicates are stored and
transported together and are analyzed for the same constituents. The field duplicates are used to determine
precision for both sampling and laboratory measurements. The results of the field duplicates must have
precision within 20 percent, as measured by relative percent difference. Only field duplicates with at least
one result greater than five times the method detection limit or minimum detectable activity are evaluated.

Double-blind samples contain a concentration of analyte known to the supplier but unknown to the
analyzing laboratory. The laboratory is not informed that the samples are QC samples. The Soil and
Groundwater Remediation Project submits double-blind samples to assess analytical precision and
accuracy.

Laboratory Quality Control Samples

The laboratory QC samples (e.g., method blanks, laboratory control sample/blank spike, and matrix spike)
are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, and will be run at the frequency specified in that reference unless superseded by agreement.

Quality Control Requirements

Table A-4 lists the acceptance criteria for QC samples.

A-10
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Table A-4. Field and Laboratory Quality Control Elements and Acceptance Criteria

QcC Acceptance Corrective
Method® Element Criteria Action

General Chemical Parameters

MB® <MDL Flagged with “C”
Alkalinity LCS 80-120% ¢ Data reviewed"
Chemical oxygen demand ~120% recovery ala reviewe
Conductivity DUP <20% RPD° Data reviewed*
pH Ms® 75-125% recovery® Flagged with “N”
Total organic carbon

9 EB, FTB <2 times MDL Flagged with “Q”

Total organic halides

Field duplicate

<20% RPD'

Flagged with “Q”

Ammonia and Anions

MB <MDL Flagged with “C”
LCS 80-120% recovery® Data reviewed®
DUP $20% RPD® Data reviewed"
Anions by IC
MS 75-125% recovery® Flagged with “N”
EB, FTB <2 times MDL Flagged with “Q”
Field duplicate £20% RPD' Flagged with “Q”
Metals
MB <CRDL Flagged with “C”
LCS 80-120% recovery® Data reviewed®
ICP metals MS 75-125% recovery® Flagged with “N”
ICP/MS metals MSD <20% RPD* Data reviewed"
EB, FTB <2 times MDL Flagged with “Q”

Field duplicate

<20% RPD'

Flagged with “Q”

Semi-Volatile Organic Compounds

Phenols by GC

MB <2 times MDL Flagged with “B”
LCS Statistically derived? Data reviewed®
MS Statistically derived® Flagged with “N”
MSD Statistically derived® Data reviewed®
SUR Statistically derived® Data reviewed®
EB, FTB <2 times MDL" Flagged with “Q”
Field duplicate <20% RPD' Flagged with “Q”

A-11
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Table A-4. Field and Laboratory Quality Control Elements and Acceptance Criteria

QcC Acceptance Corrective
Method® Element Criteria Action

a. Refer to Tables A-2 and A-3 for specific analytical methods.
b. Does not apply to pH.

c. Laboratory-determined, statistically derived control limits may also be used. Such limits are reported with the
data.

d. After review, corrective actions are determined on a case-by-case basis. Corrective actions may include
a laboratory recheck or flagging the data as suspect (“Y” flag) or rejected (“R” flag).

e. Applies to total organic carbon and total organic halides only.
f. Applies only in cases where one or both results are greater than 5 times the detection limit.
g. Determined by the laboratory based on historical data. Control limits are reported with the data.

h. For common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene, and phthalate
esters, the acceptance criteria is <5 times the MDL.

CRDL = contract-required detection limit

MDL = method detection limit

QC = quality control

Data flags:

B, C = possible laboratory contamination (analyte was detected in the associated method blank)
N = result may be biased (associated matrix spike result was outside the acceptance limits)
Q = problem with associated field QC sample (blank and/or duplicate results were out of limits)
DUP = laboratory matrix duplicate

EB = equipment blank

FTB = full trip blank

FXR = field transfer blank

GC = gas chromatography

ICP = inductively coupled plasma

ICP/MS = inductively coupled plasma/mass spectrometry

LCS = laboratory control sample

MB = method blank

MDA = minimum detectable activity

MDL = method detection limit

MS = matrix spike

MSD = matrix spike duplicate

PCB = polychlorinated bipheny!

RPD = relative percent difference

SUR = surrogate

Table A-5 lists the acceptable recovery limits for the double-blind standards. These samples are prepared
by spiking Hanford Site background well water with known concentrations of constituents of interest.
Spiking concentrations range from the detection limit to the upper limit of concentration determined in
groundwater on the Hanford Site. Investigations shall be conducted for double-blind standards that are
outside of acceptance limits. The results from these standards are used to determine the acceptability of
the associated parameter data.

A-12






DOE/RL-2009-75, REV. 0

Table A-5. Double-Blind Standard Constituents and Schedule
(Low-Level Waste Management Area 1 Constituents)

Accuracy Precision

Constituents Frequency (%)* (% RSD)*
Carbon tetrachloride Quarterly +25% <25%
Chloroform Quarterly +25% <25%
Trichloroethylene Quarterly +25% <25%
Fluoride ’ Quarterly +25% <25%
Nitrate Quarterly +25% <25%
Cyanide Quarterly 125% <25%
Chromium Annually +20% <20%

a. If the results are less than 5 times the required detection limit, then the criterion is that the difference of the
results of the replicates is less than the required detection limit.

RSD = relative standard deviation

Holding time is the elapsed time period between sample collection and analysis. The contractor’s
environmental QA program plan provides a table with holding times. Exceeding the required holding
times could result in changes in constituent concentrations due to volatilization, decomposition, or other
chemical alterations. Recommended holding times depend on the analytical method, as specified in
SW-846 or Methods of Chemical Analysis of Water and Wastes (EPA/600/4-79/020). Data associated
with exceeded holding times are flagged with an “H” in the HEIS database. Data that exceed the holding
time shall be maintained but potentially may not be used in statistical analyses.

Additional QC measures include laboratory audits and participation in nationally based performance
evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned
Water Pollution and Water Supply Performance Evaluation studies. The groundwater project periodically
audits the analytical laboratories to identify and solve quality problems, or to prevent such problems from
occurring. Audit results are used to improve performance, and the summaries of audit results and
performance evaluation studies are presented in the annual groundwater monitoring report.

Failure of QC will be determined and evaluated during data validation and the data quality assessment
process. Data will be qualified, as appropriate.

Instrument/Equipment Testing, Inspection, and Maintenance

Measurement and testing equipment used in the field or in the laboratory that directly affects the quality
of analytical data will be subject to preventive maintenance measures to minimize measurement system
downtime. Laboratories and onsite measurement organizations must maintain and calibrate their
equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in
the individual laboratory and the onsite organization’s QA plan or operating procedures (as appropriate).
Maintenance of laboratory instruments will be performed in a manner consistent with SW-846, or with
auditable DOE Hanford Site and contractual requirements. Consumables, supplies, and reagents will be
reviewed in accordance with SW-846 requirements and will be appropriate for their use.
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Instrument/Equipment Calibration and Frequency

Specific field equipment calibration information is provided in the environmental QA program plan.
Calibration is conducted using certified equipment or standards with a known valid relationship to

a nationally recognized performance standard. Analytical laboratory instruments and measuring
equipment are calibrated in accordance with the laboratory’s QA plan.

Inspection/Acceptance of Supplies and Consumables

Supplies and consumables that are used in support of sampling and analysis activities are procured in
accordance with internal work requirements and processes that describe the contractor’s acquisition
system and the responsibilities and interfaces necessary to ensure that items procured/acquired for
contractor meet the specific technical and quality requirements. The procurement system ensures that
purchased items comply with applicable procurement specifications. Supplies and consumables are
checked and accepted by users prior to use.

Supplies and consumables that are procured by the analytical laboratories are procured, checked, and used
in accordance with the laboratory’s QA plan,

Non-Direct Measurements

Non-direct measurements include data obtained from sources such as computer databases, programs,
literature files, and historical databases. If evaluation includes data from historical sources, whenever
possible such data will be validated to the same extent as the data generated as part of this effort. All data
used in evaluations will be identified by source.

Data Management

The Sample Management and Reporting organization, in coordination with the project manager, is
responsible for ensuring that analytical data are appropriately reviewed, managed, and stored in
accordance with applicable programmatic requirements that govern data management procedures.
Electronic data access, when appropriate, will be via a database (e.g., HEIS or a project-specific
database). Where electronic data are not available, hardcopies will be provided in accordance with
Section 9.6 of the Tri Party Agreement Action Plan (Ecology et al. 1989b). The HEIS database will be
identified as a repository of data for the Hanford Facility Operating Record unit file.

All field activities will be recorded in the field logbook, or on appropriate data forms.

Laboratory errors are reported to the Sample Management and Reporting organization on a routine basis.
For reported laboratory errors, a sample disposition record will be initiated in accordance with contractor
procedures. This process is used to document analytical errors and to establish resolution of the errors
with the project manager. The sample disposition records become a permanent part of the analytical data
package for future reference and for records management.

Section C - Assessment and Oversight
The elements in this section address the activities for assessing the effectiveness of project

implementation and the associated QA and QC activities. The purpose of the assessment is to ensure that
the QAPjP is implemented as prescribed.
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Assessments and Response Actions

The contractor management, Regulatory Compliance, Quality, and/or Health and Safety organizations

may conduct random surveillances and assessments to verify compliance with the requirements outlined
in this QAPjP.

Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance with the laboratories’ QA plans. The primary contractor conducts oversight of offsite
analytical laboratories to qualify them for performing Hanford Site analytical work.

Reports to Management

Reports to management on data quality issues will be made if and when these issues are identified. Issues
reported by the laboratories are communicated to the Sample Management and Reporting organization,
which initiates a sample disposition record in accordance with contractor procedures. This process is used
to document analytical or sample issues and to establish resolution with the project manager.

Section D — Data Validation and Usability

The elements in this section address the QA activities that occur after the data collection phase of the
project is completed. Implementation of these elements determines whether the data conform to the
specified criteria, thus satisfying the project’s objectives.

Data Review, Verification, and Validation

The criteria for verification may include review for completeness (e.g., all samples were analyzed as
requested), use of the correct analytical method/procedure, transcription errors, correct application of
dilution factors, appropriate reporting of dry weight versus wet weight, and correct application of
conversion factors. Laboratory personnel may perform data verification.

Verification and Validation Methods

The work activities shall follow documented procedures and processes for data validation and
verification, as summarized below. Validation of groundwater data consists of assessing whether the data
collected and measured truly reflect aquifer conditions. Verification means assessing data accuracy,
completeness, consistency, availability, and internal control practices to determine the overall reliability
of the data collected. Other data quality objectives that shall be met include proper chain-of-custody,
sample handling, use of proper analytical techniques as applied for each constituent, and the quality and
acceptability of the laboratory analyses conducted.

Groundwater monitoring staff perform checks on laboratory electronic data files for formatting, allowed
values, data flagging (i.e., qualifiers), and completeness. Hardcopy results are verified to check for

(1) completeness, (2) notes on condition of samples upon receipt by the laboratory, (3) notes on problems
encountered during analysis of the samples, and (4) correct reporting of results. If data are incomplete or
deficient, staff work with the laboratory to correct the problem found during the analysis.

The data validation process provides the requirements and guidance for validation of groundwater data
that are routinely collected. Validation is a systematic process of reviewing verified data against a set of
criteria (listed in Table A-4) to determine if the data are acceptable for their intended use.
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The results of laboratory and field QC evaluations, double-blind sample results, laboratory performance
evaluation samples, and holding-time criteria are considered when determining data usability. Staff
review the data to identify whether observed changes reflect changes in groundwater quality or potential
data errors, and they may request data reviews of laboratory, field, or water-level data for usability
purposes. The laboratory may be asked to check calculations or re-analyze the sample, or the well may be
resampled. Results of the data reviews are used to flag the data appropriately in the HEIS database

(e.g., “R” for reject, “Y” for suspect, or “G” for good) and/or to add comments.

Reconciliation with User Requirements

The data quality assessment 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
data evaluation is to determine if quantitative data are of the correct type and are of adequate quality and
quantity to meet the project data quality objectives. The project manager is responsible for determining if
data quality assessment is necessary and for ensuring that, if required, one is performed. The results of the
data quality assessment will be used in interpreting the data and determining if the objectives of this
activity have been met.
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Executive Summary

The Low-Level Waste Management Area (LLWMA) 2, which consists of the 218-E-12B
Burial Ground, is regulated via Washington State’s “Hazardous Waste Management
Act”! and its implementing requirements in Washington Administrative Code

(WAC) 173-303-400.2 The Washington State Department of Ecology has been
authorized by the U.S. Environmental Protection Agency? to conduct its hazardous waste

regulatory program in lieu of the Resource Conservation and Recovery Act of 1 976.4

This document replaces PNNL-14859,5 as well as the two subsequent interim change
notices,®7 to incorporate changes that have occurred at LLWMA-2 since the previous

plan was written.

This document presents the groundwater monitoring plan for LLWMA-2. The plan
addresses the following: (1) adequacy and attributes of the wells monitoring the
groundwater at LLWMA-2; (2) sampling requirements and schedule; (3) constituents,
groundwater parameters, and analytical methods necessary to determine whether past
releases from the LLWMA are affecting groundwater quality; (4) procedures for

evaluating groundwater quality data; and (5) reporting requirements.

This groundwater monitoring plan is the principal controlling document for conducting

groundwater monitoring at LLWMA-2.

RCW 70.105, “Hazardous Waste Management,” Revised Code of Washington.

WAC 173-400, “Dangerous Waste Regulations,” “Interim Status Facility Standards,” Washington Administrative
Code.

Authorized State Hazardous Waste Programs, 42 U.S.C. 6926, et seq.
Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et seq.

PNNL-14859, 2004, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 {o 4,
RCRA Facilities, Hanford, Washington, Rev. 0, Pacific Northwest National Laboratory, Richland, Washington.
PNNL-14859-ICN-1, 2006, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
Areas 1 to 4, RCRA Facilities, Hanford, Washington, Interim Change Notice 1, Pacific Northwest National
Laboratory, Richland, Washington.

PNNL-14859-ICN-2, 2007, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
Areas 1 to 4, RCRA Facilities, Hanford, Washington, Interim Change Notice 2, Pacific Northwest National
Laboratory, Richland, Washington.
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1 Introduction

Low-Level Waste Management Area (LLWMA) 2 is located in the northeastern corner of the 200 East
Area (Figure 1-1) of the Hanford Site and consists of the 218-E-12B Burial Ground, which contains

39 unlined trenches. The LLWMA -2 began receiving waste in 1967 and continues to receive U.S. Navy
vessel reactor compartments in Trench 94. The other 38 trenches contain mainly unsegregated waste and
low-level waste that have been covered with soil. The dangerous waste and dangerous waste constituents
in the low-level mixed waste portions of LLWMA-2 are regulated under Washington Administrative Code
(WAC) 173-303, “Dangerous Waste Regulations.” A Resource Conservation and Recovery Act of 1976
(RCRA) groundwater monitoring program for LLWMA-2 was initiated in 1987 (WHC-SD-EN-AP-015,
Revised Ground-Water Monitoring Plan for the 200 Areas Low-Level Burial Grounds) based on the
interim status monitoring requirements of 40 Code of Federal Regulations (CFR) 265, Subpart F
(“Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” “Ground-Water Monitoring™) and WAC 173-303-400 (“Interim Status Facilities”).
The LLWMA-2 has remained under indicator evaluation monitoring since that time. The objectives for
continued indicator evaluation monitoring at LLWMA-2, as required by 40 CFR 265.92(d) (“Sampling
and Analysis™) are to determine the following:

¢ Concentrations of specified groundwater quality parameters (annually)
e Concentrations of groundwater contamination indicator parameters (semiannually)
e Elevation of the water table

The scope of this groundwater monitoring plan is to obtain the necessary groundwater data to satisfy
these objectives.

This document replaces the previous monitoring plan (PNNL-14859, Interim Status Groundwater
Monitoring Plan for Low-Level Waste Management Areas 1 to 4, RCRA Facilities, Hanford, Washington)
and includes several activities that have occurred at LLWMA-2 since that plan was issued. Chapter 2
summarizes background information, with reference to other documents for more detailed information.
Chapter 2 also describes LLWMA-2 and the types of waste present, provides a brief history of
groundwater monitoring, and describes the geology and hydrology pertinent to the LLWMA. This
information is summarized as a site conceptual model to aid in developing the groundwater

monitoring program.

Chapter 3 describes the RCRA groundwater monitoring program, including the wells in the monitoring
network, constituents analyzed, sampling frequency, and sampling protocols. Chapter 4 describes data
evaluation and reporting, and Chapter 5 contains references. The quality assurance project plan (QAPjP)
is provided in Appendix A.
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Figure 1-1. Low-Level Waste Management Area 2 in the 200 East Area
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2 Background

This chapter presents the LLWMA-2 facility and its operating history, the waste and waste characteristics
associated with the site, the local geology and hydrology, a summary of previous monitoring of the
groundwater and vadose zone contamination, and the conceptual model for groundwater flow and
contaminant migration. The discussion in this chapter is summarized from earlier characterization
activities reported in the following documents:

BHI-00178, PUREX Plant Aggregate Area Management Study Technical Baseline Report
BHI-01177, Borehole Summary Report for the 216-B-2-2 Ditch

BHI-01239, 200-CW-1 Gable/B-Pond and Ditches Cooling Water Waste Group Remedial
Investigation DQO Summary Report

DOE/RL-93-74, 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench,
and 216-A4-29 Ditch Work/Closure Plan

DOE/RL-2000-35, 200-CW-1 Operable Unit Remedial Investigation Report

DOE/RL-2004-60, 200-SW-1 Nonradioactive Landfills Group and 200-SW-2 Radioactive Landfills
Group Operable Units Remedial Investigation/Feasibility Study Work Plan

PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds — An Interim Report
PNNL-11470, Hanford Site Groundwater Monitoring for Fiscal Year 1996

PNNL-11800, Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the
Hanford Site

PNNL-14187, Hanford Site Groundwater Monitoring for Fiscal Year 2002

PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and
Vicinity, Hanford Site, Washington

PNNL-14859, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
Areas I to 4, RCRA Facilities, Hanford Washington

RHO-CD-673, Handbook for 200 Area Waste Sites
WHC-MR-0204, 200E & 200W Areas Low Level Burial Grounds Borehole Summary Report
WHC-MR-0207, Borehole Completion Data Package for the 216-B-63 Trench — 1990

WHC-SD-EN-AP-015, Revised Ground-Water Monitoring Plan for the 200 Areas Low-Level
Burial Grounds

WHC-SD-EN-DP-044, 1991 Borehole Completion Data Package for the Low-Level Burial Grounds
WHC-SD-EN-DP-049, 1992 Borehole Completion Data Package for the Low-Level Burial Grounds
WHC-SD-WM-TI-260, Water Inflow Investigation at the 218-E-124 and 218-E-12B Burial Grounds
WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds

241
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2.1 Facility Description and Operational History

The following summary was obtained from DOE/RL-2004-60, PNL-6820, WHC-SD-WM-TI-260, and
the Waste Information Data System. The operational history discussed below also includes a brief
description of adjacent sites.

The LLWMA-2 is located in the northeastern corner of the 200 East Area (Figure 1-1). The LLWMA-2
began service in 1967 and consists of the 218-E-12B Burial Ground (approximately 73.7 ha [182 ac]).
The 218-E-12B Burial Ground was expanded from approximately 27 ha [66.7 ac] to contain 34 trenches
and up to a potential for 138 trenches, 40 of which store waste (Figure 2-1). The landfill continues to
receive U.S. Navy vessel reactor compartments in Trench 94. The other 39 trenches contain mainly
unsegregated waste and low-level waste that have been covered with soil. Two trenches contain
retrievably stored waste.

LEGEND
@ Trench Number [__—] Radioactive Waste ® Passive Vapor Sample (1X, Stage 3)
Year Last Filled [ Post-August 19, 1987 Mixed Waste 9 Direct Push Borehole
Trench in Service [ Retrievably Stored Waste UPR - Unplaned Release
[E] Unused Trench Area O Groundwater Wells Available for € Decommissioned Wells
[J Unused Waste Area Sampling
ChoRC00242

Years of Operation (218-E-8): 1958-59
Years of Operation (218-E-12B): 1967 - Present

Figure 2-1. 218-E-10 Burial Ground at Low-Level Waste Management Area 2
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The 40 used, unlined trenches vary in length from 288 to 381 m (944 to 1,250 ft). All of the trenches are
in a north-south orientation, except Trench 94 (Figure 2-1). Thirty-four of the trenches are located in the
southeastern portion of the burial ground. Trench 94 is located in the northeast portion of the burial
ground, and five other trenches are located to the west of Trench 94. The western portion of the burial
ground has not been used.

During the operational history of the 218-E-12B Burial Ground, one unplanned release of diesel fuel was
reported in Trench 94 in 1995 (e.g. waste site 200-E-8). Analytical results confirmed that the spill was
#2 diesel fuel. The impacted soil was excavated and disposed.

Hanford Site history has documented the following adjacent sites, which have impacted the environment:
216-B-2-1 Ditch, 216-B-2-2 Ditch, 216-B-2-3 Ditch, 200-E-53 contaminated zone, and the 200-E burn
pit. The three unlined ditches associated with unplanned releases were located to the south of LLWMA-2.
One of the unplanned releases in 1986 associated with the 216-B-2-3 unlined ditch caused cooling water
to enter into Trench 37 of the 218-E-12B Burial Ground (WHC-SD-WM-TI-260). Information on the
releases associated with these unlined ditches is provided in Section 2.3.

The 200-E-53 contaminated zone, located to the east of the southern portion of LLWMA-2 and north of
the 216-B-2-1 through 216-B-2-3 Ditches, was first documented in 1987. The source of the contamination
is unknown. Further information is provided in Section 2.3.

The 200-E burn pit, located to the east of southern portion of LLWMA-2, apparently began operations in
1950 and was associated with eliminating construction and office waste, as well as paint and chemical
solvent waste. Further information is provided in Section 2.3.

2.2 Regulatory Basis

In May 1987, the U.S. Department of Energy (DOE) issued a final rule (10 CFR 962, “Byproduct
Material”) stating that the hazardous waste components of mixed waste are subject to RCRA regulations.
In November 1987, the U.S. Environmental Protection Agency (EPA) authorized the Washington State
Department of Ecology (Ecology) to regulate these hazardous waste components within the State of
Washington (51 FR 24504, “EPA Clarification of Regulatory Authority Over Radioactive Mixed
Waste™). In 1996, the Washington State Attorney General determined that the effective date of mixed
waste in Washington State was August 19, 1987.

In May 1989, DOE, EPA, and Ecology signed the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al. 1989). This agreement established the roles and
responsibilities of the agencies involved in regulating and controlling remedial restoration of the Hanford
Site, which includes LLWMA-2. Groundwater monitoring is conducted at LLWMA-2 in accordance with
WAC 173-303-400(3) (and by reference, 40 CFR 265, Subpart F), which requires monitoring to
determine whether dangerous waste or dangerous waste constituents from the waste site have entered the
groundwater. A RCRA groundwater monitoring program for LLWMA-2 was initiated in 1987
(WHC-SD-EN-AP-015) based on the interim status monitoring requirements of 40 CFR 265, Subpart F
and WAC 173-303-400 and continues today.

2.3 Waste Characteristics

This section describes the waste disposed at 218-E-12B Burial Ground, unplanned releases adjacent to the
burial ground, and contaminated zones adjacent the burial ground. The information was obtained from
DOE/RL-2004-60, DOE/RL-2000-35, WHC-SD-WM-TI-260, BHI-00178, BHI-01177, RHO-CD-673,
and the Waste Information Data System database.
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The 218-E-12B Burial Ground contains solid unsegregated and low-level radiological waste. Examples of
waste disposed in this burial ground include general trash, failed equipment, vent risers, filter boxes,
liquid-level risers from the 216-B-14 Crib, and strontium-90-contaminated soil dredged from the
216-B-63 Ditch. The waste was generated primarily from the Plutonium-Uranium Extraction Plant,

B Plant, and the 200 East Area tank farms (DOE/RL-2004-60).

Waste disposal at LLWMA-2 was generally dumped directly from trucks or was contained in cardboard
cartons.8 Historical documentation indicates that waste trenches were backfilled on a daily or weekly
basis. No unplanned releases have been reported within the 218-E-12B Burial Ground. Herbicide
application has been used to mitigate radioactive uptake by deep-rooted plant growth (DOE/RL-2004-60).

In 1986, water was observed in the 218-E-12B Burial Ground’s Trench 36, which had not received any
waste. It was determined that the water was from the unlined 216-B-2-3 Ditch. Seven investigation
trenches and boreholes were used to determine the vertical and horizontal extent of released water. Based
on the results of the investigation, only LLWMA-2 waste in the southern 19.8 m (65 ft) of Trench 37
(e.g., the westernmost trench in the southern portion of the 218-E-12B Burial Ground) had been contacted
by the released water.

Two unplanned releases (UPR-200-E-32 and UPR-200-E-138) associated with the 216-B-2-1 and
216-B-2-2 Ditches were located to the south of LLWMA-2 and north of the 216-B-2-3 Ditch. Several
inorganic chemicals are associated with the liquid disposed to these ditches, but the most prominent

are sulfate and nitrate compounds (although chloride and carbonate compounds are also present)
(DOE/RL-93-74).

The unplanned release at the 216-B-2-1 Ditch was associated with product via a storage tank coil leak
in 1963. The total release volume, including decontamination flushing water, was approximately

4.9 million L (1.3 million gal). The extent of the contaminants is not known; however, a comparison of
the release volume to the pore volume suggests that mobile contaminants have the potential to reach
the groundwater.

The 216-B-2-2 Ditch received B Plant storage tank 8-1 condensate in 1970. The extent of the
contamination is not known; however, a comparison of the release volume to the pore volume suggests
that the effluent has the potential to reach the groundwater (DOE/RL-93-74). Subsequent remedial
investigation results from the 216-B-2-2 Ditch indicated that elevated sulfate, nitrate, and chloride are
present in the vadose zone soils. Sulfate had the highest reported maximum concentration (678 mg/kg),
followed by nitrate with a maximum value of 330 mg/kg. The maximum concentration for chloride was
10.9 mg/kg (DOE/RL-2000-35). Four zones of increased moisture were also found at depths of 53 m,
54.9 m, 56.7 m, and 64.6 m (174 ft, 180 ft, 186 ft, and 212 ft) below ground surface (bgs). The first three
zones correlate with probable thin silt horizons, and the fourth zone correlates with a potentially cemented
sand interval (BHI-01177).

The 200-E-53 contaminated zone is located east of the southeast portion of the 218-E-12B Burial Ground
and north of the 216-B-2 Ditches. No characterization sample results associated with this site were found.

The 200-E burn pit is a large depression with sparse vegetation located east of the southeast portion of
LLWMA-2 and north of the 216-B-2 Ditches. The site received 1,500 m® (52,972 ft*) of construction and
office waste, paint wastes, and chemical solvents. This site was also used for a detonation event in 1984
for the disposal of unstable liquids. The chemicals detonated included: butoxyehtanol, dioxane,

8  Information obtained from the Solid Waste Information and Tracking System database.
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1,4-dioxane, hydrogen peroxide, isopropyl ether, methyl ethyl ketone, phosphoric acid, polyethylene
glycol monoethy! ether, and sodium azide (BHI-00178).

2.4 Geology and Hydrogeology

The geology and hydrology of the 200 East Area, including the area of LLWMA-2, are described in
detail in PNL-6820 and WHC-SD-EN-TI-290. Other reports providing significant information include
PNNL-12261, WHC-MR-0204, WHC-MR-0207, WHC-SD-EN-AP-015, WHC-SD-EN-DP-044, and
WHC-SD-EN-DP-049. The following discussion summarizes the information from these reports.

This section also identifies the uppermost aquifer and the aquifers hydraulically interconnected
beneath LLWMA-2.

In the past, LLWMA-2 underlying sediments, from the ground surface to the top of the basalt, were
interpreted as Hanford formation sediments (PNL-6820). More recently, three Hanford units were defined
beneath LLWMA-2 (Figure 2-2): the Hanford upper gravel unit (H1), the Hanford intermediate sand unit
(H2), and the Hanford lower gravel unit (H3) (WHC-SD-EN-TI-290). Although these units were defined
on the basis of the dominant lithology, significant subordinate lithologies are intercalcated in each unit.
For example, the upper gravel unit, which thickens to the north and east, has silt-rich interbeds up to

1 m (3.3 ft) in thickness. These silt horizons are continuous to distances of several hundred meters and are
capable of generating perched water conditions. This may have contributed to the northeastern migration
of water from the 216-B-2-3 release (WHC-SD-WM-TI-260). The middle sand unit is the thickest in the
southwestern portion of the 218-E-12B site and pinches out toward the east and north (Figure 2-2). The
H2a (which is a transition zone between units H2 and H3) in Figure 2-2 represents a downward coursing
of the Hanford sand unit where gravel horizons up to 6.1 m (20 ft) thick are present. The silt interbeds
described in the Hanford upper gravels are also present in the lower gravels. The Hanford lower gravels
extend into the unconfined aquifer and overly the Elephant Mountain Basalt.

The suprabasalt sediment beneath LLWMA-2 ranges from 54 m (177 ft) to more than 79.5 m (262 ft)
thick. The water table as of June 2009 has ranged from 62.2 to 74.5 m (204 to 244.5 ft) bgs. Historically,
the water table level was approximately 3.1 m (10 ft) higher in the late 1960s and 1980s due to peak
production at the Hanford Site and associated artificial recharge. Initial transmissivity measurements from
LLWMA-2 boreholes varied from 1,300 m%day (14,000 ft*/day) in well 299-E34-3 to 7,900 m*/day
(85,000 ft*/day) in well 299-E34-2. Due to the permeable nature of aquifer sediments, the groundwater
gradient has historically been very small beneath LLWMA-2 (Figure 2-3). The groundwater flow
direction beneath the LLWMA over the last 5 years has predominantly been reported as west-southwest
in annual groundwater reports.

Underlying the suprabasalt sediments is the Elephant Mountain Member of the Saddle Mountains Basalt
Formation. During the drilling of LLWMA-2 wells, some of the drilling extended into the upper portion
of the Elephant Mountain Basalt. Examination of basalt drill cuttings found no vesicles in basalt chips
from two wells (PNL-6820). Based on this information, it was concluded that past fluvial events removed
part, to the entire, flow top from the Elephant Mountain Basalt in this area. This substantiates earlier
conclusion that the Elephant Mountain Member acts hydrologically as an aquiclude, confining the
underlying Rattlesnake Ridge aquifer.
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Figure 2-2. Geologic Cross-Section Along the Southern Boundary of Low-Level Waste Management Area 2
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2.5 Summary of Previous Groundwater Monitoring

Groundwater monitoring was initiated at the LLWMA-2 in 1987 in accordance with
WHC-SD-EN-AP-015. The groundwater beneath LLWMA-2 is sampled semiannually for indicator
and groundwater quality parameters. Water levels are measured during each sampling event, as well
as annually in March, as part of a comprehensive water-level measurement campaign. Groundwater
monitoring results are summarized and presented in annual Hanford groundwater monitoring reports
(i.e., DOE/RL-2008-66, Hanford Site Groundwater Monitoring for Fiscal Year 2008).

The first eight RCRA-compliant monitoring wells were installed at LLWMA-2 in 1987. The initial
network consisted of four upgradient wells and four downgradient wells. The initial flow direction was
considered to the west and southwest. Additional wells were installed in 1989 (three wells), 1990

(one well), 1991 (three wells), and 1992 (two wells). The well screens extend from above the unconfined
aquifer to various depths within the aquifer. All of the northern and eastern wells have gone dry over the
past two decades for two reasons: (1) the basalt elevation is relatively high compared to the water table
elevation beneath the northern and eastern portions of the burial ground, and (2) the water table level has
continued to decline due to termination of Hanford Site production operations and effluent releases. The
nine remaining active network monitoring wells are located along the southern and western boundary of
the burial ground (Figure 2-1). The active wells monitor the upper portion of the aquifer and extend
between 1.24 and 2.78 m (4.07 and 9.12 ft) into the aquifer.

Background monitoring at LLWMA-2 began in 1988, and initial background comparison values for
indicator parameters (e.g., total organic carbon [TOC], total organic halides [TOX], pH, and specific
conductivity) were established in 1989 using four quarters of data from upgradient wells 299-E27-10 and
299-E34-5 (PNNL-11470). Since September 1989, groundwater monitoring has been conducted primarily
on a semiannual basis, except for the period between June 1990 and June 1991, when laboratory services
were unavailable.

The local groundwater flow direction over the past 5 years has been reported to the west based on small
differences within select wells along the southern boundary of LLWMA-2. However, over this same time
period, other well groupings portray different groundwater flow directions. According to the Water-Level
Monitoring Plan for the Hanford Site Soil and Groundwater Remediation Project, Hanford Site
(SGW-38815), small measurement errors can have large effects on determining flow direction and
velocity where the horizontal gradient is less than 0.001, as is the case for LLWMA-2. Therefore, the
annual reports over this timeframe have added observations of mobile anion movement to depict flow
direction. The nitrate- and sulfate-derived groundwater flow over the past 5 years has been reported to
the southwest.

The derived background comparison value (i.e., critical mean) for all of the indicator parameters has been
exceeded periodically throughout the history of detection monitoring. The downgradient wells that have
exceeded the critical mean were explained by laboratory issues or sample collection errors. Upgradient
wells (e.g., 299-E34-7) that exceeded the critical mean have been associated with either leaching or
infiltration processes within the vadose zone (PNNL-14187). (Note that the source of infiltration has not
been determined to date.) Well 299-E34-7, which is now dry, previously exceeded the critical mean for
specific conductance, TOC, and TOX. The specific conductance was attributed mainly to sulfate,
chloride, nitrate, and calcium. The TOC was consistent with subsequent oil/grease and total petroleum
hydrocarbon results; however, later volatile and semivolatile analyses did not provide evidence for

a specific contaminant. Likewise, no subsequent analytical contaminant result was able to be linked to the
TOX results. Water level decline by 2005 caused well 299-E34-7 to be declared dry. Well 299-E27-10,
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located to the southwest of well 299-E34-7, also exhibits some of the same characteristics described for
well 299-E34-7.

The groundwater monitoring activities at LLWMA-2 currently consist of water-level monitoring and
chemical constituent monitoring. The LLWMA-2 is sampled semiannually from a network of nine wells.
Samples are analyzed semiannually for the indicator parameters, anions, and metals; samples are analyzed
annually for alkalinity, mercury, lead, and phenols. Water-level measurements are collected each
sampling event and in March for Hanford Sitewide monitoring. Regional water-level measurements have
also been collected monthly since March 2008. Water levels will continue to be collected regionally on

a monthly basis for an undetermined time period to resolve the groundwater gradient in the area with
respect to high disposal discharges at the 200 Area Treated Effluent Disposal Facility, high Columbia
River stages, and times when those influences are not present.

2.6 Conceptual Model

This section describes the LLWMA-2 conceptual model for potential contaminant transport to guide
future groundwater monitoring. The conceptual model for contaminant release and transport is based on
the following assumptions:

o Engineered barriers are not taken into account, so the model is applicable to unlined trenches.

e Average precipitation and net infiltration (5 to 10 cm/year [2 to 3.9 in./year]) prevail over the time
period of interest.

e Net infiltration is assumed to occur under gravity drainage.

e Maximum vertical hydraulic conductivity in the vadose zone is assumed to be significantly larger
than the net infiltration rate.

e The effective saturated porosity in the vadose zone is equal to the moisture content.

e Leaching of mobile contaminants from buried waste in unsealed containers, or contaminated soils
in direct contact with the trench, is assumed to be the major potential source for contamination.

e There are no artificial sources of water (e.g., leaking potable or raw water lines, based on
Hanford Site drawings).

o Extreme conditions or accidental releases are recognized as factors but would be addressed under
emergency response/corrective actions.

2.6.1 Geochemical Considerations

The solubility and subsequent mobility of waste constituents in pore fluid depend on the container,
chemical nature of the waste constituents, and natural subsurface geochemical conditions.

Pore fluid in the unsaturated and saturated zones beneath LLWMA-2 is slightly alkaline (7 < pH < 8),
with appreciable amounts of bicarbonate and very little natural organic material. The lack of organic
material indicates that conditions generally are oxidizing. Calcium carbonate is also abundant in vadose
zone sediment. These general conditions favor sorption or retardation of many heavy metals and favor
formation of anionic species, which enhances mobility for other metals (e.g., hexavalent chromium).
Laboratory sorption studies have documented these effects and related mobility issues in Hanford Site
media (e.g., PNNL-11800).
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Based on the total beta, strontium-90, and gamma energy analysis samples collected beneath LLWMA-2
in 1986 (associated with the 216-B-2-3 release), significant contaminant migration from LLWMA-2
appears unlikely (Figure 2-4). The sediment results indicated a general decrease in concentration with
depth from the trench bottoms; however, increased concentrations were reported in the deepest sample
results. This appears consistent with the conclusion of WHC-SD-EN-TI-260 regarding the elevated
gamma results being associated with water migration from the 216-B-2-3 Trench and not the

218-E-12B Burial Ground.
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Figure 2-4. Conceptual Model for Low-Level Waste Management Area 2
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2.6.2 Soil Moisture Factors

Direct precipitation is the primary driver for hypothetical leaching of waste constituents from the burial
ground trenches and subsequent transport to groundwater. Contaminants in soil disposed to the trench or
waste in degradable containers (e.g., cardboard boxes) subject to collapse are assumed to be leachable.

The amount of natural infiltration that can pass through the leachable buried waste and drain to the water
table is controlled by the texture of the cover and backfill, as well as the degree of vegetative cover.
Stratigraphic features in the soil column beneath the buried waste can also influence or retard downward
migration by spreading the soil moisture laterally.

Most of the burial ground trenches are backfilled with the natural excavation materials (Hanford
formation) consisting of coarse gravel, cobbles, and some interstitial sand. Some amounts of vegetation
exist on the established backfilled areas and on the unused portions of LLWMA-2.

A coarse, sparse to moderately vegetated cover material allows a moderate to major fraction of the
precipitation to infiltrate and potentially drain to the groundwater. It is estimated that recharge rates at
the Hanford Site range from near 0 mm/year at highly vegetated sites to greater than 50 mm/year at
gravel-covered nonvegetated sites (PNNL-14702, Vadose Zone Hydrogeology Data Package for
Hanford Assessments).

2.6.3 Hydrogeologic Considerations

A discussion on hydrology is provided in Section 2.4. The vadose zone (e.g., ground surface to water
table) beneath LLWMA-2 ranges from 54 m (177 ft) to more than 79.5 m (262 ft) bgs. The lithology of
the vadose zone consists of the Hanford formation (e.g., upper gravel-dominated sequence, intermediate
sand sequence, and a lower gravel sequence). Interbeds of sand and silt facies are present in each of the
sequences and have the potential for generating perched aquifer (WHC-SD-EN-TI-290). These fine-
grained facies also create conditions for retarding downward movement of contaminants. If the same
northeast dip exists in these fine-grained sediments (which has been identified in many other sites in the
200 East Area), then lateral spreading within or on top of this unit may preferentially be toward the
north-northeast.

If contaminants do breakthrough to groundwater beneath LLWMA-2, contaminants currently would
move toward the southwest. This direction is based on the observed migration of nitrate and sulfate
over the past 5 years and not on the subtle differences in water elevations along the southern boundary
of LLWMA-2.

2.7 Data Quality Objectives

To define the required information for groundwater detection monitoring, the data quality objectives
(DQO) process is used to ensure that data gathered are of appropriate quantity and quality to meet specific
objectives. The DQO parameters, regulatory interim status requirements, and associated reports
supporting regulatory requirements are outlined in Table 2-1.
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Data Quality Objectives at RCRA Sites Monitoring for Indicator Parameters

Plan Criteria and

DQO Related Associated
Parameter Requirements Historical Documentation
Scope RCRA interim status ground-water monitoring at sites
where no impact to ground-water has been identified.
Related requirements are found in WAC 173-303-400(3)
and 40 CFR 265.90 through 265.94, as modified by
WAC 173-303-400(3)(b) and WAC 173-303-400(3)(c)(v).
Number and 40 CFR 265.91 Ground-Water Monitoring System. This plan, Section 3.2
location of wells (a) A ground-water monitoring system must be capable of ~ PNNL-14859, Interim Status
Point(s) of yielding ground-water samples for analysis and must Groundwater Monitoring Plan
compliance. consist of: for Low-Level Waste

(1) Monitoring wells (at least one) installed hydraulically
upgradient (i.e., in the direction of increasing static head)
from the limit of the waste management area. Their
number, locations, and depths must be sufficient to yield
ground-water samples that are:

(i) Representative of background ground-water quality in
the uppermost aquifer near the facility; and

(i) Not affected by the facility; and

(2) Monitoring wells (at least three) installed hydraulicaily
downgradient (i.e. in the direction of decreasing static
head) at the limit of the waste management area. Their
number, locations, and depths must ensure that they
immediately detect any statistically significant amounts of
hazardous waste or hazardous waste constituents that
migrate from the waste management area to the
uppermost aquifer.

Management Areas 1 to 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-ICN-1
PNNL-14859-1CN-2

Well configuration
(depth and length of
screened interval;
well construction)

40 CFR 265.91 Ground-Water Monitoring System.

(c) All monitoring wells must be cased in a manner that
maintains the integrity of the monitoring well borehole. This
casing must be screened or perforated, and packed with
gravel or sand where necessary, to enable sample
collection at depths where appropriate aquifer flow zones
exist. Thé annular space (i.e., the space between the
borehole and well casing) above the sampling depth must
be sealed with a suitable material (e.g., cement grout or
bentonite slurry) to prevent contamination of samples and
the ground-water.

Additional requirements for
WAC 173-303-400 (3)(c)(v){C).

Ground-water monitoring wells must be designed,
constructed, and operated so as to prevent ground-water
contamination. WAC 173-160 may be used as guidance in
the installation of wells.

This plan, Section 3.2

PNNL-14859, Interim Status
Groundwater Monitoring Plan
for Low-Level Waste
Management Areas 1 to 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

212
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Table 2-1. Data Quality Objectives at RCRA Sites Monitoring for Indicator Parameters

Plan Criteria and

DQO Related Associated
Parameter Requirements Historical Documentation
Frequency of 40 CFR 265.92 Sampling and Analysis. This plan, Section 3.1 and
sampling Appendix A

Types of analysis or
measurement

Method detection
limits or accuracy
and precision.

(b) The owner or operator must determine the
concentration or value of the following parameters in
ground-water samples in accordance with paragraphs (c)
and (d) of this section:

(1) Parameters characterizing the suitability of the
ground-water as a drinking water supply, as specified
in Appendix Il

[Note: Have not listed these parameters because, in
accordance with 40 CFR 265.92(c)(1) below, these
analyses are conducted only during the first year. None of
the RCRA sites is in its first year of monitoring.]

(2) Parameters establishing ground-water quality:
(i) Chioride

(ii) Iron

(iii) Manganese

(iv) Phenols

(v) Sodium

(vi) Sulfate

[Comment: These parameters are to be used as a basis for
comparison in the event a groundwater quality assessment
is required under 40 CFR 265.93(d).]

(3) Parameters used as indicators of ground-water
contamination:

@iy pH

(i) Specific conductance

(iii) Total organic carbon

(iv) Total organic halides -

(c)(1) For all monitoring wells, the owner or operator must

establish initial background concentrations or values of all -

parameters specified in paragraph (b) of this section. The
owner or operator must do this quarterly for one year.

(2) For each of the indicator parameters specified in
paragraph (b)(3) of this section, at least four replicate
measurements must be obtained for each sample and the
initial background arithmetic mean and variance must be
determined by pooling the replicate measurements for the
respective parameter concentrations or values in samples
obtained from upgradient wells during the first year.

PNNL-14859, Interim Status
Groundwater Monitoring Plan
for Low-Level Waste
Management Areas 1 lo 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

2413
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Table 2-1. Data Quality Objectives at RCRA Sites Monitoring for Indicator Parameters

Plan Criteria and
DQO Related Associated
Parameter Requirements Historical Documentation

40 CFR 265.92 Sampling and Analysis (cont’d).

(d) After the first year, all monitoring wells must be sampled
and the samples analyzed with the following frequencies:

(1) Samples collected to establish ground-water

quality must be obtained and analyzed for the parameters
specified in paragraph (b)(2) of this section at

least annually.

(2) Samples collected to indicate ground-water
contamination must be obtained and analyzed for the
parameters specified in paragraph (b)(3) of this section at
least semiannually.

(e) Elevation of the ground-water surface at each
monitoring well must be determined each time a sample

is obtained.

Methods used to 40 CFR 265.93 Preparation, Evaluation, and Response.  This plan, Section 4.2 and

ev:lua:teétget (b) For each indicator parameter specified in 40 CFR Appendix A

collected data 265.92(b)(3), the owner or operator must calculate the PNNL-14859, Interim Status
arithmetic mean and variance, based on at least four Groundwater Monitoring Plan
replicate measurements on each sample, for each well for Low-Leve| Waste

monitored in accordance with 40 CFR 265.92(d)(2), and Management Areas 1 fo 4,
compare these results with its initial background arithmetic = RCRA Facilities, Hanford,
mean. The comparison must consider individually each of Washington

the wells in the monitoring system, and must use the R _1CN-
Student's t-test at the 0.01 level of significance (see PNNL-14859-1CN-1
Appendix IV) to determine statistically significant increases ~ PNNL-14859-ICN-2

(and decreases, in the case of pH) over initial background.

Notes:
The references cited in this table are listed in the reference section (Chapter 5) of this plan.
CFR = Code of Federal Regulations

DQO = data quality objective
RCRA = Resource Conservation and Recovery Act of 1976
WAC = Washington Administrative Code

The assumptions regarding LLWMA -2 groundwater monitoring based on historical observations and the
recent Groundwater Monitoring Needs Assessment for Low-Level Burial Grounds Waste Management
Areas (SGW-40037) are as follows:

The groundwater monitoring program described in PNNL-14859 (and interim change notices) does
not meets the requirements of 40 CFR 265.90(b), “Applicability,” based on a southwest flow
direction because there is no true upgradient well.

Elevated specific conductance and TOC in the southeast wells (e.g., 299-E27-9 and 299-E27-10)
are driven primarily by sulfate, calcium, chloride, and nitrate from an unknown source.
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The western, unused portion of LLWMA-2 will be procedurally closed (Figure 2-1).

Four new wells will be installed for the LLWMA (two wells along the eastern boundary as upgradient
wells, and two wells along the western boundary as downgradient wells) (Figure 2-5).

200-BP-5
L e o
N \
!
|
|

299-E35-1

\- 200-BP-§

Proposed Well Site
299-E34-14
(C7567)

Proposed Well Site
299-£34-13 T

(C7568) S Al 00| ._._.i 200-£34.3 ;’fg_ﬂeom:v'" Site
s | am  (C7867)
LEGEND

Trench Number [] Radioactive Waste ® Passive Vapor Sample (1X, Stage 3)
Year Last Filled [ Post-August 19, 1987 Mixed Waste @ Direct Push Borehole
Trench in Service [ Retrievably Stored Waste UPR - Unplaned Release
[ Unused Trench Area O G dwater Wells Available for 4 Decommissioned Wells
[J unused waste Area Sampling

CHPRC003.242

Years of Operation (218-E-8): 1958-59
Years of Operation (218-E-12B): 1967 - Present

Figure 2-5. Four New Low-Level Waste Management Area 2 Network Monitoring Wells

Procedurally closing the western, unused portion and moving the western limit of the LLWMA to the
west of Trenches 37 and 53 requires a revised monitoring network and plan. The recent monitoring needs
assessment (SGW-40037) developed a three-tiered approach for changing the monitoring network. The
first tier changes included the following:

Adding four new monitoring wells. Two wells will be installed along the new western boundary point
of compliance, just west of Trenches 37 and 53. One additional well will be installed east of

Trench 94 as a replacement for well 299-E35-1 and an upgradient well for LLWMA-2. Finally, one
well will be installed to the east of Trench 1a as a replacement well for well 299-E34-3 and an
upgradient well for LLWMA-2. One well is planned to be completed in fiscal year (FY) 2010 and the
other three wells are planned for completion in FY 2011.
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Retain the existing downgradient wells for the new monitoring network (299-E27-11, 299-E27-17,
and 299-E34-2).

Change the status of the six existing wells along the southern and western boundary of LLWMA-2 to
supplemental and continue monitoring at these wells.

The second tier requirement is to perform modeling to identify the need for additional wells. The third tier
requirements were to install the second tier monitoring wells.

Recommended changes to the conclusions of the monitoring needs assessment based on recent
information and re-evaluation for refinement of the needs assessment logic are as follows:

Retain wells 299-E27-8, 299-E27-9, 299-E27-10, 299-E27-11, 299-E27-17, 299-E34-2, and
299-E34-12 as part of the monitoring network. These wells provide downgradient groundwater data
based on southwest flow direction, which seems more probable than a western flow direction.

Change the groundwater gradient description of well 299-E27-10 from upgradient to cross-gradient.
Additional future low-level groundwater monitoring information may require additional changes to
this designation.

Drill proposed well 299-E34-13 in FY 2010. Drill at least 1.5 m (5 ft) into the Elephant Mountain
Basalt to investigate the basalt chips and complete the screen across the basalt to determine water
availability. Use this information to determine whether to drill wells 299-E34-14 and 299-E34-15 in
FY 2011. This decision will be based on previous basalt chip observations from two wells
(299-E34-2 and 299-E34-4) in this area, which provided no evidence of flow top.

If evidence of flow top is not present in well 299-E34-13 and water availability is not sufficient, then
do not drill wells 299-E34-14 and 299-E34-15.
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3. Groundwater Monitoring

This chapter lists the wells monitored, constituents analyzed, and sampling frequency. The quality
assurance and quality control requirements are provided in the QAP]P in Appendix A.

3.1 Constituent List and Sampling Frequency

Table 3-1 lists the constituents to be analyzed and the frequency for the detection-level groundwater
monitoring program at LLWMA-2. Note that wells 299-E34-13 through 299-E34-16 are new planned
wells; one well will be drilled in FY 2010 and up to three wells will be drilled in FY 2011, depending on
well production (as discussed in Section 2.7). Maintenance issues and sampling logistics can delay
scheduled sampling events. If sampling of a well is delayed more than 3 months, that sampling event will
be cancelled because it is nearly time for the next scheduled sampling event.

3.2 Well Network

Figure 3-1 shows the groundwater monitoring well network for LLWMA-2. Figure 2-5 shows the four
new planned groundwater monitoring wells for LLWMA-2. Table 3-1 lists the wells in the groundwater
monitoring network. Construction details and as-built diagrams for wells in LLWMA-2 monitoring
network are described in PNL-6820, WHC-MR-0204, WHC-SD-EN-DP-044, and WHC-SD-EN-DP-049.
The wells in the LLWMA-2 monitoring network may also be co-sampled as part of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 sampling for the 200-BP-5 Operable
Unit. Sampling for LLWMA-2 and the 200-BP-5 Operable Unit is coordinated to eliminate duplicate
analyses and well trips.

Table 3-2 summarizes well attribute information, including the April 2009 depth to water in each well.
All of the wells in the LLWMA-2 monitoring network are constructed to meet the requirements of
WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells.” These wells have
stainless-steel casing and screen, sand pack in the screened interval, and full annular seal above. Given
the current rate of water table decline (0.05 m/year [0.164 ft/year]), none of the wells in the LLWMA-2
monitoring network are expected to go dry for at least 20 years.

3.3 Sampling and Analysis Protocol

Groundwater monitoring at LLWMA-2 follows the conventions of the project and is described in the
QAPjP (Appendix A).

3.4 Differences Between This Plan and Previous Plan

Initially, the only difference between this groundwater monitoring plan and the previous plan
(PNNL-14859-ICN-2) is the deletion of the analytes lead and mercury. Over the next 2 years, another
difference will be the addition of up to four new wells (e.g. 299-E34-13 through 299-E34-16) to the
monitoring network (Figure 2-5). After completion of the two new wells at the new western edge of the
burial ground, the two existing western wells will no longer be sampled for indicator or groundwater
quality parameters. After the two new wells have been completed and sampled once, second tier modeling
will be conducted to determine if additional monitoring wells may be needed at LLWMA-2. If additional
wells are needed, a new monitoring plan will be completed. If some of the proposed wells are determined
from the FY 2010 decision not to be drilled, then a revised groundwater monitoring plan will be
developed to include any second tier proposed wells.
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Table 3-1. Sampling Schedule for Low-Level Waste Management Area 2

RCRA Required Constituents®

Groundwater Quality Parameters

Metals,
Contaminant Indicator Unfiltered, Supporting
Parameters Anions® Filtered® Constituents®
LI 8|2 |8 o J:
<

§ § g & c‘% s § 2| 8| 2 |3 g e | £ E"g g %

won ¢ | |y |22|38(35|2 2|2 |5|5|3|2(85 ¢ ¢
Name Purpose 2 =2 -y WO ([FO|FRE| © » | a E|l=|on| < |20 -
299-E27-8 Downgradient Y S S4 S4 | S84 | $4 S S A S S S S S S S
299-E27-9 Downgradient Y S sS4 S4 S4 | sS4 S S A S S S S S S S
299-E27-10 Cross-gradient Y s S4 S$4 S4 | &4 S S A S S S S S S S
299-E27-11 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E27-17 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E34-2 Downgradient Y S S4 S4 S4 S4 S S A S S S S S S S
299-E34-9 Downgradient Y S S4 S4 S4 | 84 S S A S S S S S S S
299-E34-10 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E34-12 Downgradient Y S S4 S4 S4 S4 S S A S S S S S S S
299-E34-13 Downgradient Y S S4 S4 S4 | S4 S S A S S S S S S S
299-E34-14 Downgradient Y S S4 S84 S4 S4 S S A S S S S S S S
299-E34-15 Upgradient Y S S4 sS4 S4 | s4 S S A S S S S S S S
299-E34-16 Upgradient Y S S4 S4 S4 S4 S S A [ ST S S S S S S
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Table 3-1. Sampling Schedule for Low-Level Waste Management Area 2

€€

RCRA Required Constituents®
Groundwater Quality Parameters
Metals,
Contaminant Indicator Unfiltered, Supporting
Parameters Anions® Filtered® Constituents®
é o °3 L L %
% ° e c c ] s
£ 4 ] g g o 2 o b1 ©,
(] - @ 4 2 [ [
S | 7 25 (55|58 2| 2 |3 51e|£(25| 8| %
Wl S| B |« |25 |55|85/2 |5 |2 |5 |§|8|£2 |28 5|8
Name Purpose 2 = s | o0 |[RS|RX| © o |la |l 8|l =2]|la|l<|B8d 2 '~
Notes:

a. Constituents and parameters required by 40 CFR 265.92, “Interim Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities,” “Sampling and Analysis.”

b. Constituents not required by RCRA but needed to support interpretation.
Field measurement.
d. For anions, analytes inciude chloride, fluoride, nitrate, nitrite, and sulfate.
For metals, analytes include, but are not limited to, calcium, chromium, iron, manganese, potassium, and sodium.

0 ‘A3¥ ‘9/-600Z-14/30Q

A = sampled annually

CFR = Code of Federal Regulations

LLWMA = low-level waste management area

RCRA = Resource Conservation and Recovery Act of 1976

S = sampled semiannually

sS4 = sampled semiannually with quadrupiicate samples taken
VOA = volatile organic analysis

WAC = Washington Administrative Code

Y = well is constructed to the resource protection well standards of WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”
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Figure 3-1. Map Showing Locations of Existing RCRA Monitoring Wells
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Table 3-2. Attributes for Wells in the Low-Level Waste Management Area 2
Groundwater Monitoring Network

Brass
Survey
Marker Water Water
Elevation Table Screened Remaining,
Well Completion Easting Northing (m Elevation | Interval (m) (m)
Name Date (m) (m) NAVDS8) | (mamsl) | NAVD88 | (April 2009)
299-E27-8 9/30/87 | 137044.178 | 574759.08 | Novalue | 121.972 gigg - 223
299-E27-9 | 08/31/87 | 137040.904 | 574917.649 | Novalue | 121.987 g;g'? - 25
209-E27-10 | 0819/87 | 137052.481 | 575100208 | 190.81 | 121.933 311331 - 1.99
299-E27-11 | 1018/89 | 137062.736 | 574652.93 | 196.264 | 121.909 gg?-j - 2.26
299-E27-17 | 11111/91 | 137122.01 | 574547.31 | Novalue | 121.929 gggg - 278
209-E34-2 | 09/30/87 | 137220.694 | 574634.81 | Novalue | 121.919 gigf - 2.39
212,63 -
299-E34-9 | 11/05/01 | 137429.82 | 574186.02 | Novalue | 121.984 or2e 124
225.29 -
299-E34-10 | 10/29/91 | 13722457 | 5742844 | Novalue | 122.032 a2 173
209-E34-12 | 04/15/92 | 137168.544 | 574411.004 | 194.823 | 121.921 gﬁ'g{ 145
299-E34-13 TBD TBD TBD TBD TBD TBD TBD
299-E34-14 TBD TBD TBD TBD TBD T8D TBD
299-E34-15 TBD 8D TBD TBD TBD TBD TBD
299-E34-16 TBD TBD TBD TBD TBD TBD TBD
Notes:

All wells are constructed to the standards of resource protection wells in accordance with WAC 173-160,
“Minimum Standards for Construction and Maintenance of Wells.” Stainless-steel casing and screen, sand pack
around screen or “channel pack” screen, and annular seal around casing.

Shaded rows show the anticipated network monitoring wells after the four new wells (299-E34-13 through

299-E34-16) are installed and sampled once.
Bold/italic print indicates upgradient wells for a southwest flow direction.

Water levels measured in April 2009.

amsl|

NAVD88
TBD =
WAC =

above mean sea level
North American Vertical Datum of 1988

to be determined

Washington Administrative Code
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4 Data Evaluation and Reporting
This éhapter discusses the data evaluation and reporting for LLWMA-2.

4.1 Data Review

Data review, validation, and verification are discussed in the QAPjP in Appendix A.

4.2 Statistical Evaluation

The goal of RCRA detection monitoring is to determine if LLWMA-2 has affected groundwater

quality beneath the site. For most RCRA treatment, storage, and disposal units at the Hanford Site, this
is determined based on the results of specified statistical tests. The sampling procedures and statistical
evaluation methods are based on 40 CFR 265, Subpart F (incorporated by reference in

WAC 173-303-400). These interim status regulations require the use of a statistical method that
compares mean concentrations of the four general contamination indicator parameters (e.g., TOC, TOX,
pH, and specific conductance) in downgradient wells to background levels obtained from upgradient
wells.

There is one current cross-gradient well at LLWMA-2 (Table 3-1) that was previously used for deriving
a statistical comparisons value. Each year, a new calculation is generally completed to derive the
background comparison value of significance because of the variability of upgradient groundwater. Since
there is no current upgradient well, the current values will remain in place until a new upgradient well is
in place and sampled quarterly for one year. Thus, the current upgradient indicator parameter derived in
January 2009 will be compared with each downgradient well indicator parameter result to determine if

a significant increase has occurred. In addition, groundwater quality results are used to verify ion balance
and relative change associated with specific conductance measurements. If questions arise from the ion
balance, the laboratory results are reviewed for errors (as discussed in Appendix A). Also, phenol
analyses are ran for further evaluation of potentially elevated TOC or TOX indicator parameters.

4.3 Interpretation

After the data are validated and verified, acceptable data are used to interpret groundwater conditions at
LLWMA-2. Interpretive techniques include the following:

e Hydrographs: Graph water levels versus time to determine decreases, increases, seasonal, or
manmade fluctuations in groundwater levels.

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

e 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 in groundwater flow directions.

¢ Plume maps: Mapped distributions of chemical constituent concentrations in the aquifer to determine
extent of contamination. Changes in plume distribution over time assist in determining plume
movement and groundwater flow direction.

e Contaminant ratios: Can sometimes be used to distinguish among different sources of contamination.
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4.4 Annual Determination of Monitoring Network

The RCRA groundwater monitoring requirements include an annual evaluation of the groundwater
monitoring network to determine if it remains adequate to monitor the LLWMA. The network must
include upgradient and downgradient wells in the uppermost aquifer. The groundwater flow direction
beneath LLWMA-2 has been predominantly reported to the southwest since 2002 based on nitrate and
sulfate movement.

Water-level measurements will be collected before each sampling event. A more comprehensive set of
water-level measurements has been made for the northeastern portion of the 200 East Area each month
since April 2009. The measurements are corrected, if needed, to account for borehole deviation from
vertical, and the resulting data are plotted on a map. The data will be presented in the annual groundwater
monitoring report.

Any new RCRA wells needed as a result of the second tier modeling at LLWMA-2 will be negotiated and
prioritized by Ecology, DOE, and EPA and approved under Tri-Party Agreement Milestone M-24-00.

4.5 Reporting and Notification

Results of detection monitoring are reported annually in accordance with the requirements of

40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in annual Hanford Site
groundwater monitoring reports (e.g., DOE/RL-2008-66). Notifications will be made as outlined in
Table 4-1.

If comparisons for the upgradient well show a statistically significant increase (and/or pH decrease), the
information is reported in the annual groundwater report. If the comparisons for a downgradient well
show a significant increase (and/or pH decrease), then one or both of the following actions are taken:

(1) the well is resampled and split samples are sent to different laboratories to determine if the exceedance
of the comparison value was the result of laboratory error, and/or (2) the original samples may be
re-analyzed if laboratory error is suspected.

If the exceedance of the statistical comparison value is confirmed by resampling, then written notice is
provided to the regulatory agency within 7 days that the monitored facility may be affecting groundwater
quality. Within 15 days after the notification, a groundwater quality assessment program will be
developed and submitted (40 CFR 265.93[d], “Preparation, Evaluation, and Response”). In some
instances, it is possible to determine immediately that the statistical finding is not the result of
contamination from the facility. In that case, the regulatory agency is notified but an assessment program
is not instituted. :
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Table 4-1. Reports Required for Compliance with 40 CFR 265, Subpart F for Groundwater Monitoring

Submittal Reporting Regulatory
Submittal Period Vehicle Requirement
First year of sampling:
concentrations of interim primary | ¢ .oy Complete® 40 CFR 265.94(a)(2)(i)

drinking water constituents,

identifying those that exceed limits

Concentration and statistical
analyses of groundwater
contamination indicator
parameters, noting significant
differences in upgradient wells

Annually (by March 1
of following year)

Annual Hanford Site
groundwater monitoring
report

40 CFR 265.94(a)(2)(ii)

Results of groundwater surface
elevation evaluation and
description of response,

Annually (by March 1
of following year)

Annual Hanford Site
groundwater monitoring
report

40 CFR 265.94(a)(2)(iii)

if appropriate
Outline for groundwater quality \é\flfig:;itr;vc;nga)t/:irfafter S&GRP document or 40 CFR 265.93(a)
assessment program . letter ’
regulations
Notification of statistical Within 7 days y
exceedance® of verification Letter to Ecology 40 CFR 265.93(c)
b Within 15 days S&GRP document or
Assessment plan of notification letter 40 CFR 265.93(d)
S&GRP document,
s As soon as technically | letter, or annual
Determinations under . ’ . 40 CFR 265.93(d)(5)
assessment program® Iﬁzfétglzéfnnually Hanford Site and 40 CFR 265.94(b)

groundwater monitoring
report

Notes:

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

and Disposal Facilities.”

a. Requirement was fulfilled during first year of sampling via published reports. Quarterly submittal of data
continues via the Hanford Environmental Information System database.

b. Required if exceedance occurs and is verified.

CFR = Code of Federal Regulations
Ecology = Washington State Department of Ecology
S&GRP =

Soil and Groundwater Remediation Project
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A Quality Assurance Project Plan

The contractor’s quality assurance (QA) program describes the contractor’s QA structure, requirements,
implementation methods, and responsibilities. The contractor’s environmental QA program plan provides
the requirements for collecting and assessing environmental data in accordance with the following:

e 10 Code of Federal Regulations (CFR) 830, Subpart A, “Nuclear Safety Management,”
“Quality Assurance Requirements”

e DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document
(HASQARD) '

e EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5
e U.S. Department of Energy (DOE) O 414.1C, Quality Assurance

This quality assurance project plan (QAPjP) establishes the quality requirements for environmental data
collection including the planning, implementation, and assessment of sampling, field measurements, and
laboratory analyses. Section 6.5 and 7.8 of the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al. 1989a), Attachment 2, “Action Plan,” require that QA/quality
control (QC) and sampling and analysis activities specify the QA requirements for treatment, storage,
and disposal (TSD) units, as well as for past-practice processes. The HASQARD requirements
(DOE/RL-96-68) also apply to this work.

The content of this QAP]P is patterned after the QA elements of EPA/240/B-01/003. The QAP;P
demonstrates conformance to the Part B requirements of Quality Systems for Environmental Data and
Technology Programs: Requirements with Guidance for Use (ANSI/ASQ E4). This QAPjP is divided into :
four sections (designated in EPA/240/B-01/003) that describe the quality requirements and controls ;
applicable to this investigation. This QAPjP is intended to supplement the contractor’s environmental f
QA program plan.

A1 Project Management

This section addresses the basic aspects of project management and will ensure that the project has
defined goals, that the participants understand the goals and the approaches used, and that the planned
outputs are appropriately documented.

A1.1 Project/Task Organization

The project organization in regard to planning, sampling, analysis, and data assessment is described in the
following subsections and is shown in Figure A-1. For each functional primary contractor role, there is
a corresponding oversight role within DOE.

A11.1  Regulatory Project Manager

The Washington State Department of Ecology (Ecology) project manager is responsible for oversight
of the work being performed under this groundwater monitoring plan. Ecology will work with the DOE
Richland Operations Office (RL) to resolve concerns regarding the work as described in this QAPjP.
Ecology can request this plan during a regulatory compliance inspection for review.
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Figure A-1. Project Organization

A1.1.2 U.S. Department of Energy, Richland Operations Office Project Manager

Hanford Site cleanup is the responsibility of RL. The RL project manager is responsible for authorizing
the contractor to perform activities under the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980, the Resource Conservation and Recovery Act of 1976 (RCRA); the Atomic
Energy Act of 1954; and the Tri-Party Agreement for the Hanford Site.

A1.1.3 U.S. Department of Energy, Richland Operations Office Subject Matter Expert

The RL subject matter expert is responsible for day-to-day oversight of the contractor’s performance of
workscope, for working with the contractor and the regulatory agencies to identify and work through
issues, and for providing technical input to the RL project manager.

A1.1.4 Contractor Groundwater Remediation Department Manager

The contractor groundwater remediation department manager provides oversight for all activities and
coordinates with DOE, the regulators, and primary contractor management in support of sampling and
reporting activities. The remediation department manager also provides support to the RCRA Monitoring
and Reporting manager to ensure that work is performed safely and cost effectively.
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A11.5 Groundwater Sampling Operations

Groundwater sampling operations is responsible for planning and coordinating field sampling resources
and provides the field work supervisor for routine groundwater sampling operations. The field work
supervisor directs the samplers, who collect groundwater samples in accordance with the sampling and
analysis plan, and corresponding standard procedures and work packages. The samplers also complete the
field logbook and chain-of-custody forms, including any shipping paperwork, and ensure delivery of the
samples to the analytical laboratory.

A1.1.6 RCRA Monitoring and Reporting

The RCRA Monitoring and Reporting manager is responsible for direct management of activities
performed to meet RCRA TSD monitoring requirements. The RCRA Monitoring and Reporting manager
coordinates with and reports to DOE and primary contractor management regarding RCRA TSD
monitoring requirements. The RCRA Monitoring and Reporting manager assigns scientists to provide
technical expertise.

A1.1.7 Sample Management and Reporting Organization

The Sample Management and Reporting organization coordinates laboratory analytical work to ensure
that laboratories conform to HASQARD requirements (or their equivalent), as approved by DOE, the
U.S. Environmental Protection Agency (EPA), and Ecology. Sample Management and Reporting receives
analytical data from the laboratories, performs data entry into the Hanford Environmental Information
System (HEIS) database, and arranges for data validation. Sample Management and Reporting is
responsible for informing the RCRA Monitoring and Reporting manager of any issues reported by

the analytical laboratories.

A1.1.8 Contract Laboratories

The contract laboratories analyze samples in accordance with established procedures and provide
necessary sample reports and explanations of results to support data validation. The laboratories must
meet site-specific QA requirements and must have an approved QA plan in place.

A11.9 Quality Assurance

The QA point of contact is matrixed to the subject matter expert and is responsible for QA issues on the
project. Responsibilities include overseeing implementation of the project QA requirements; reviewing
project documents, including data quality objective (DQO) summary reports, sampling and analysis plans,
and the QAPjP; and participating in QA assessments on sample collection and analysis activities, as
appropriate. The QA point of contact must be independent of the unit generating the data.

A1.1.10 Environmental Compliance Officer

The environmental compliance officer 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 impact.

A1.1.11 Health and Safety

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

A1.1.12 Waste Management

Waste Management communicates policies and procedures and ensures project compliance for storage,
transportation, disposal, and waste tracking in a safe and cost-effective manner.
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A1.2 Problem Definition/Background

The problem definition, as required by Washington Administrative Code (WAC) 173-303-400
(“Dangerous Waste Regulations,” “Interim Status Facility Standards”) and 40 CFR 265, Subpart F
(“Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” “Groundwater Monitoring™), is outlined in the main text discussion of this
monitoring plan. The background is also provided in the monitoring plan.

A1.3 Project/Task Description

The project description is provided in Chapters 3 and 4 of this monitoring plan and includes the selection
of appropriate dangerous waste or dangerous waste constituents, collection and analyses of groundwater
from the monitoring network, interpretation of analytical results, evaluation of the monitoring network,
and reporting.

The target analytes, along with the monitoring wells and frequency of sampling, are provided in
Chapter 3.

A1.4 Quality Objectives and Criteria

The quality objectives and criteria for groundwater monitoring are defined in the tables provided in this
QAP;jP in order to meet the evaluation requirements stated in the monitoring plan.

A1.5 Special Training/Certification

Workers receive a level of training that is commensurate with their responsibility of collecting and
transporting groundwater samples according to the Dangerous Waste Training Plan maintained for
the TSD unit to meet the requirements of WAC 173-303-330, “Personnel Training.” The field work
supervisor, in coordination with line management, will ensure that all field personnel meet

training requirements.

A1.6 Documents and Records

The project scientist is responsible for ensuring that the current version of the groundwater monitoring
plan is used and for providing any updates to field personnel. Version control is maintained by the
administrative document control process. Significant changes to the plan that affect DQOs will be
reviewed and approved by DOE and the regulatory agency prior to implementation. Table A-1 defines the
types of changes that may be made to the sampling design and the documentation requirements.

Logbooks and data forms are required for field activities. The logbook must be identified with a unique
project name and number. Individuals 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 HEIS database will be identified as a data repository for the Hanford Facility Operating Record unit
file. Records may be stored in either electronic or hardcopy format. Documentation and records,
regardless of medium or format, are controlled in accordance with internal work requirements and
processes that ensure accuracy and retrievability of stored records. Records required by the Tri-Party
Agreement will be managed in accordance with the requirements therein.
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Table A-1. Actions and Documentation for Regulatory Notification

Type of Change Action Documentation
Temporary addition of wells or RCRA Monitoring and Reporting — .
constituents, or increased sampling manager approval; notify Project's schedule tracking

frequency regulatory agency, if appropriate system

Unintentional impact to groundwater

monitoring plan including one-time

missed well sampling due to operational

constraints, delayed sample collection, Electronic notification RCRA annual report
broken pump, lost bottle set, missed

sampling of indicator parameters, loss of

samples in transit, etc.

Planned change to groundwater
monitoring activities, including addition or
deletion of constituents or wells, change
of sampling frequency, etc.

Revised RCRA groundwater

Revise monitoring plan monitoring plan

Anticipated unavoidable changes Electronic notification; revise RCRA annual report and revised
(e.g., dry wells) monitoring plan groundwater monitoring plan
Notes:

RCRA = Resource Conservation and Recovery Act of 1976

The results of groundwater monitoring are reported annually in accordance with the requirements of
40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in annual Hanford Site
groundwater monitoring reports (e.g., DOE/RL-2008-66, Hanford Site Groundwater Monitoring for
Fiscal Year 2008).

A2 Data Generation and Acquisition

This section addresses data generation and acquisition to ensure that the project’s methods for sampling,
measurement and analysis, data collection or generation, data handling, and QC activities are appropriate
and documented.

A2.1 Sampling Process Design (Experimental Design)
The sampling design is based on regulatory requirements and judgmental sampling.

A2.1.1 Regulatory Requirements

The groundwater protection regulations of WAC 173-303-400 dictate the groundwater sampling and
analysis requirements applicable to interim status TSD units.

A21.2 Judgmental Sampling

The selection of sampling and analysis requirements is based on knowledge of the feature or condition
under investigation and is also based on professional judgment. The TSD monitoring is based on
professional judgment. Conclusions depend on the validity and accuracy of professional judgment.
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A2.2 Sampling Methods

Sampling is described in the contractor’s environmental QA program plan, including the following:

e Field sampling methods

¢ Sample preservation, containers, and holding times
e Corrective actions for sampling activities

e Decontamination of sampling equipment

The groundwater sampling operations supervisor must ensure that situations that may impair the usability
of samples and/or data are documented in field logbooks or on nonconformance report forms in
accordance with internal corrective action procedures, as appropriate. The groundwater sampling
operations supervisor will note any deviations that occur from the standard procedures for sample
collection, contaminants of potential concern, sample transport, or monitoring. The groundwater sampling
operations supervisor is also responsible for coordinating all activities related to the use of field
monitoring equipment (e.g., dosimeters and industrial hygiene equipment). Field personnel will document
in the logbook all noncompliant measurements taken during field sampling. Ultimately, the groundwater
sampling operations supervisor is responsible for developing, implementing, and communicating
corrective action procedures; for documenting all deviations from procedure; and for ensuring that
immediate corrective actions are applied to field activities. Problems with sample collection, custody, or
data acquisition that adversely impact data quality or impair the ability to acquire data or failure to follow
procedure will be documented in accordance with internal corrective action procedures, as appropriate.

A2.3 Sample Handling and Custody

A sampling and data tracking database is used to track samples from the point of collection through the
laboratory analysis process. Laboratory analytical results are entered and maintained in the HEIS
database. Each sample is identified and labeled with a unique HEIS sample number. The contractor’s
environmental QA program plan specifies sample handling information, including the following:

¢ Container requirements

e Container labeling and tracking process
e Sample custody requirements

o Shipping and transportation

Sample custody during laboratory analysis is addressed in the applicable laboratory’s standard operating
procedures. Laboratory custody procedures will ensure that sample integrity and identification are
maintained throughout the analytical process. Storage of samples at the laboratory will be consistent with
laboratory instructions prepared by the Sample Management and Reporting organization.

A2.4 Analytical Methods

Information on analytical methods is provided in Table A-2. These analytical methods are controlled in
accordance with the laboratory’s QA plan and the requirements of this QAPjP. The primary contractor
participates in oversight of offsite analytical laboratories to qualify the laboratories for performing
Hanford Site analytical work.
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Table A-2. Preservation Techniques, Analytical Methods Used, and Current Method
Quantitation Limits for Continuing Constituents
Method
Collection and Analysis Quantitation
Constituent Preservation® Methods® Limit (ug/L)°
Contamination Indicator Parameters '
Total organic carbon G/P, HCL to pH <2 SW-846" Method 9060 1,000
. . G, H2S04 to pH <2, _ d
Total organic halides no head space SW-846" Method 9020 20
Metals Analyzed by Inductively Coupled Plasma Method — Unfiltered/Filtered
Calcium 1,000
Cadmium 5
Sodium 4 500
SW-846" Method 6010B/C,
Manganese . P, HNO; to pH <2 SW-846 Method 6020°, or 5
EPA/600 Method 200.8°
Potassium 4,000
Iron 50
Magnesium 750
Anions by lon Chromatography
Chloride 200
Nitrate 250
P; none EPA/600 Method 300.0°
Nitrite 250
Sulfate 500
Other
Standard Method® 2320,
Alkalinity G/P; none EPA/600 Method 310.1 5,000
EPA/600 Method 310.2
Conductivity, field N/A Instrument/meter 1 pohm
pH, field measuremient N/A Instrument/meter 0.1
G, residual chlorine
Phenol 0.0008% NaS,05 SW-846 Method 8040 5
Temperature Field measurement Instrument/meter






DOE/RL-2009-76, REV. 0

Table A-2. Preservation Techniques, Analytical Methods Used, and Current Method
Quantitation Limits for Continuing Constituents

Method
Collection and Analysis Quantitation
Constituent Preservation® Methods® Limit (ug/L)°

Notes:

a. All samples will be collected in plastic (P) or glass (G) containers and will be cooled to 4°C upon collection.
Constituents grouped together are analyzed by the same method, unless otherwise indicated.

Detection limit units, unless otherwise indicated.

SW-846, Methods for Evaluation of Solid Waste: Physical/Chemical Methods.

SW-846 Method 6010 is the preferred method; however, Method 6020 or EPA/600 Method 200.8 may be used,
as long as the method quantitation limit listed is met.

f. Analytical method adapted from Method 300.0, Test Methods for Determination of Inorganic Anions in Water
by lon Chromatography (EPA-600/4-84-017).

g. Standard Methods for the Examination of Water and Wastewater (APHA et al. 2005).
EPA = U.S. Environmental Protection Agency
N/A = not applicable

o a0 0T

Laboratories providing analytical services in support of this QAPjP will report errors to the Sample
Management and Reporting project coordinator, who will then initiate a sample disposition record. The
error-reporting process is intended to document analytical errors and the resolution of those errors with
the project scientist. The corrective action program addresses the following:

¢ Evaluation of impacts of laboratory QC failures on data quality

® Root-cause analysis of QC failures

e Evaluation of recurring conditions that are adverse to quality

¢ Trend analysis of quality-affecting problems

¢ Implementation of a quality improvement process

e Control of nonconforming materials that may affect quality

A2,5 Quality Control

The QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained.
Field QC samples will be collected to evaluate the potential for cross-contamination and to provide
information pertinent to field variability. Field QC for sampling will require the collection of field
replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory QC samples estimate the
precision and bias of the analytical data. Field and laboratory QC samples are summarized in Table A-3.
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Table A-3. Quality Control Samples

Sample Type Primary Characteristics Evaluated Frequency
Field QC
Full trip blank Contamination from containers or transportation 1 per 20 well trips

Field transfer blank

Contamination from sampling site

1 each day; volatile organic
compounds sampled

Equipment blank

Contamination from non-dedicated equipment

As needed®

Replicate/duplicate samples

Reproducibility

1 per 20 well trips

Laboratory QC

Method blanks

Laboratory contamination

1 per batch

Laboratory duplicates

Laboratory reproducibility

See footnote”

Matrix spikes

Matrix effect and laboratory accuracy

See footnote®

Matrix spike duplicates

Laboratory reproducibility/accuracy

See footnote®

Surrogates

Recoverylyield

See footnote®

Laboratory control samples

Method accuracy

1 per batch

Notes:

a. For portable Grundfos® (registered trademark of Grundfos Pumps Corporation, Colorado Springs, Colorado)
pumps, equipment blanks are collected 1 per 10 well trips. Whenever a new type of non-dedicated
equipment is used, an equipment blank shall be collected every time sampling occurs until it can be shown that
less frequent collection of equipment blanks is adequate to monitor the decontamination procedure for the

non-dedicated equipment.

b. As defined in the laboratory contract or quality assurance plan, and/or analysis procedures.

QC = quality control

A25.1

Field Quality Control Samples

Field QC samples will be collected to evaluate the potential for cross-contamination and field sampling
performance. The QC samples and the required frequency for collection are described in this section.

Full trip blanks (FTBs) are prepared by the sampling team prior to traveling to the sampling site. The FTB
is filled with high-purity reagent water. The bottles are sealed and transported, unopened, to the field in
the same storage containers used for samples collected that day. Collected FTBs are analyzed for the
same constituents as the samples. The FTBs are used to evaluate potential contamination of the samples

due to the sample bottles, preservative, handling, storage, or transportation.

Field transfer blanks (FXRs) are preserved volatile organic analysis sample bottles that are filled at the
sample collection site with high-purity reagent water that has been transported to the field. After
collection, FXR bottles are sealed and placed in the same storage containers with the samples from the
associated sampling event. The FXR samples are analyzed for volatile organic compounds only. The
FXRs are used to evaluate potential contamination caused by conditions in the field.

Equipment blanks (EBs) are samples in which high-purity reagent water is passed through the pump or
placed in contact with the sampling surfaces of the equipment to collect blank samples identical to the

A-9
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sample set that will be collected. The EB bottles are placed in the same storage containers with the
samples from the associated sampling event. The EB samples are analyzed for the same constituents as
the samples from the associated sampling event. The EBs are used to evaluate the effectiveness of the
cleaning process to ensure that samples are not cross-contaminated from previous sampling events.

For the field blanks (i.e., FTBs, FXRs, and EBs), results above two times the method detection limit are
identified as suspected contamination. However, for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, toluene, and phthalate esters, the limit is five times the method
detection limit.

Field duplicates, also known as replicates, are two samples that are collected as close as possible to the
same time and same location, and they are intended to be identical. Field duplicates are stored and
transported together and are analyzed for the same constituents. The field duplicates are used to
determine precision for both sampling and laboratory measurements. The results of the field duplicates
must have precision within 20 percent, as measured by the relative percent difference. Only field
duplicates with at least one result greater than five times the method detection limit or minimum
detectable activity are evaluated.

Double-blind samples contain a concentration of analyte known to the supplier but unknown to the
analyzing laboratory. The laboratory is not informed that the samples are QC samples. The project
submits double-blind samples to assess analytical precision and accuracy.

A25.2 Laboratory Quality Control Samples

The laboratory QC samples (e.g., method blanks, laboratory control sample/blank spikes, and matrix
spikes) are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, and will be run at the frequency specified in that reference, unless superseded by agreement.

A25.3 Quality Control Requirements

Table A-4 lists the acceptance criteria for QC samples, and Table A-5 lists the acceptable recovery limits
for the double-blind standards. These samples are prepared by spiking Hanford Site background well
water with known concentrations of constituents of interest. Spiking concentrations range from the
detection limit to the upper limit of concentration determined in groundwater on the Hanford Site.
Investigations shall be conducted for double-blind standards that are outside of acceptance limits. The
results from these standards are used to determine the acceptability of the associated parameter data.

Holding time is the elapsed time period between sample collection and analysis. The contractor’s
environmental QA program plan provides a table with holding times. Exceeding the required holding
times could result in changes in constituent concentrations due to volatilization, decomposition, or other
chemical alterations. Recommended holding times depend on the analytical method, as specified in
SW-846 or Methods of Chemical Analysis of Water and Wastes (EPA/600/4-79/020). Data associated
with exceeded holding times are flagged with an “H” in the HEIS database. Data that exceed the holding
time shall be maintained but potentially may not be used in statistical analyses.

Additional QC measures include laboratory audits and participation in nationally based performance
evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned
Water Pollution and Water Supply Performance Evaluation studies. The groundwater project periodically
audits the analytical laboratories to identify and solve quality problems, or to prevent such problems from
occurring. Audit results are used to improve performance, and the summaries of audit results and
performance evaluation studies are presented in the annual groundwater monitoring report.

Failure of QC will be determined and evaluated during data validation and the data quality assessment
process. Data will be qualified, as appropriate.

A-10
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Table A-4. Field and Laboratory Quality Control Elements and Acceptance Criteria

QcC Acceptance Corrective
Method® Element Criterla Action

General Chemical Parameters

MB® <MDL Flagged with “C”
Alkalinity . —

. LCS 80-120% recovery’ Data reviewed
Chemical oxygen demand
Conductivity DUP $20% RPD° Data reviewed®
pH Ms® 75-125% recovery® | Flagged with “N”
Total organic carbon ) .
EB, FTB <2 times MDL Flagged with “Q”

Total organic halides

Field duplicate

<20% RPD'

Flagged with "Q”

Ammonia and Anions

MB <MDL Flagged with “C”
LCS 80-120% recovery® Data reviewed®
DUP <20% RPD° Data reviewed*
Anions by IC
MS 75-125% recovery® Flagged with “N”
EB, FTB <2 times MDL Flagged with “Q”
Field duplicate <20% RPD' Flagged with “Q”
Metals
MB <CRDL Flagged with “C”
LCS 80-120% recovery® Data reviewed®
ICP metals MS 75-125% recovery® Flagged with “N”
ICP/MS metals MSD <20% RPD° Data reviewed®
EB, FTB <2 times MDL Flagged with “Q"

Field duplicate

<20% RPD'

Flagged with “Q”

Semivolatile Organic Compounds

Phenols by GC

MB <2 times MDL Flagged with “B”

LCS Statistically derived® Data reviewed®

MS Statistically derived® Flagged with “N”
MSD Statistically derived? Data reviewed®
SUR Statistically derived? Data reviewed®

EB, FTB <2 times MDL" Flagged with “Q”
Field duplicate £20% RPD' Flagged with “Q”
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Table A-4. Field and Laboratory Quality Control Elements and Acceptance Criteria

QC Acceptance Corrective
Method® Element Criteria Action
Notes:
a. Refer to Table A-2 for specific analytical methods.
b. Does not apply to pH.

C.

Laboratory-determined, statistically derived control limits may also be used. Such limits are reported with
the data.

After review, corrective actions are determined on a case-by-case basis. Corrective actions may include
a laboratory recheck or flagging the data as suspect (“Y” flag) or rejected (“R” flag).

e. Applies to total organic carbon and total organic halides only.

f. Applies only in cases where one or both results are greater than five times the detection limit.

g. Determined by the laboratory based on historical data. Control limits are reported with the data.

h. For common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene, and
phthalate esters, the acceptance criteria is less than five times the MDL.

Data flags:

B, C = possible laboratory contamination (analyte was detected in the associated method blank)

N = result may be biased (associated matrix spike result was outside the acceptance limits)

Q = problem with associated field QC sample (blank and/or duplicate results were out of limits)

Abbreviations:

CRDL = contract-required detection limit

DUP = laboratory matrix duplicate

EB = equipment blank

FTB = full trip blank

FXR = field transfer blank

GC = gas chromatography

IC = ion chromatography

ICP = inductively coupled plasma

ICP/MS = inductively coupled plasma/mass spectrometry

LCS = laboratory control sample

MB = method blank

MDL = method detection limit

MS = matrix spike

MSD = matrix spike duplicate

QC = quality control

RPD = relative percent difference

SUR = surrogate
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Table A-5. Blind Standard Constituents and Schedule

Accuracy Precision

Constituents Frequency (%) (% RSD)®
Fluoride Quarterly +25% <25%
Chioride Quarterly +25% $25%
Chromium Annually +20% £20%
Iron Semiannually +20% <20%
Magnesium Annually 1+20% $20%
Manganese Annually 120% <20%
Nitrate Quarterly +25% <25%
Sodium Annually +20% <20%
Vs socorrgle  Vanes accoang
rox Veesaccongle Vares accrang o
Notes:

a. If the results are less than five times the required detection limit, then the criterion is that the difference of the
results of the replicates is less than the required detection limit.

b. The spiking compound generally used for TOC is potassium phthalate. Other spiking compounds may also
be used.

c. Two sets of spikes for TOX will be used. The spiking compound for one set should be 2,4,5-trichlorophenol.
The spiking compound for the second set should include the constituents used for the volatile organic
compounds sample (carbon tetrachloride, chioroform, and trichloroethylene).

RSD = relative standard deviation
TOC
TOX

total organic carbon
total organic halides

A2.6 Instrument/Equipment Testing, Inspection, and Maintenance

Measurement and testing equipment used in the field or in the laboratory that directly affects the quality
of analytical data will be subject to preventive maintenance measures to minimize measurement system
downtime. Laboratories and onsite measurement organizations must maintain and calibrate their
equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in
the individual laboratory and the onsite organization’s QA plan or operating procedures, as appropriate.
Maintenance of laboratory instruments will be performed in a manner consistent with SW-846, or with
auditable HASQARD and contractual requirements. Consumables, supplies, and reagents will be
reviewed in accordance with SW-846 requirements and will be appropriate for their use.
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A2.7 Instrument/Equipment Calibration and Frequency

Specific field equipment calibration information is provided in the environmental QA program plan.
Standards used for calibration will be certified and traceable to nationally recognized performance
standards. Analytical laboratory instruments and measuring equipment are calibrated in accordance with
the laboratory’s QA plan. .

A28 Inspection/Acceptance of Supplies and Consumables

Supplies and consumables used to support sampling and analysis activities are procured in accordance
with internal work requirements and processes that describe the contractor’s acquisition system and the
responsibilities and interfaces necessary to ensure that items procured/acquired for contractor meet the
specific technical and quality requirements. The procurement system ensures that purchased items comply
with applicable procurement specifications. Supplies and consumables are checked and accepted by users
prior to use.

Supplies and consumables that are procured by the analytical laboratories are procured, checked, and used
in accordance with the laboratory’s QA plan.

A2.9 Non-Direct Measurements

Non-direct measurements include data obtained from sources such as computer databases, programs,
literature files, and historical databases. If evaluation includes data from historical sources, whenever
possible such data will be validated to the same extent as the data generated as part of this effort. All data
used in evaluations will be identified by source.

A2.10 Data Management

The Sample Management and Reporting organization, in coordination with the RCRA Monitoring and
Reporting manager, is responsible for ensuring that analytical data are appropriately reviewed, managed,
and stored in accordance with applicable programmatic requirements that govern data management
procedures. Electronic data access, when appropriate, will be via a database (e.g., HEIS or a project-
specific database). Where electronic data are not available, hardcopies will be provided in accordance
with Section 9.6 of the Tri Party Agreement Action Plan (Ecology et al. 1989b). The HEIS database will
be identified as a data repository for the Hanford Facility Operating Record unit file.

All field activities will be recorded in the field logbook.

Laboratory errors are reported to the Sample Management and Reporting organization on a routine basis.
For reported laboratory errors, a sample disposition record will be initiated in accordance with contractor
procedures. This process is used to document analytical errors and to establish resolution of the errors
with the RCRA Monitoring and Reporting manager. Sample disposition records become a permanent part
of the analytical data package for future reference and for records management.

A3 Assessment and Oversight

The elements discussed in this section address the activities for assessing the effectiveness of project
implementation and the associated QA and QC activities. The purpose of the assessment is to ensure that
the QAPjP is implemented as prescribed.
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A3.1 Assessments and Response Actions

The contractor management, Regulatory Compliance, Quality, and/or Health and Safety organizations
may conduct random surveillances and assessments to verify compliance with the requirements outlined
in this QAPjP.

Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance with the laboratory’s QA plan. The primary contractor conducts oversight of offsite
analytical laboratories to qualify the laboratories for performing Hanford Site analytical work.

A3.2 Reports to Management

Reports to management on data quality issues will be made if and when these issues are identified. Issues
reported by the laboratories are communicated to the Sample Management and Reporting organization,
which initiates a sample disposition record in accordance with contractor procedures. This process is used
to document analytical or sample issues and to establish resolution with the RCRA Monitoring and
Reporting manager.

A4 Data Validation and Usability

The elements in this section address the QA activities that occur after the data collection phase of the
project is completed. Implementation of these elements determines whether the data conform to the
specified criteria, thus satisfying project objectives. These elements are further discussed in the
contractor’s environmental QA program plan.

A4.1 Data Review, Verification, and Validation

The criteria for verification may include review for completeness (e.g., all samples were analyzed as
requested), use of the correct analytical method/procedure, transcription errors, correct application of
dilution factors, appropriate reporting of dry weight versus wet weight, and correct application of
conversion factors. Laboratory personnel may perform data verification.

A4.2 Verification and Validation Methods

The work activities shall follow documented procedures and processes for data validation and
verification, as summarized below. Validation of groundwater data consists of assessing whether the data
collected and measured truly reflect aquifer conditions. Verification means assessing data accuracy,
completeness, consistency, availability, and internal control practices to determine overall reliability of
the data collected. Other DQOs that shall be met include proper chain-of-custody, sample handling, use of
proper analytical techniques as applied for each constituent, and the quality and acceptability of the
laboratory analyses conducted.

Groundwater monitoring staff perform checks on laboratory electronic data files for formatting, allowed

values, data flagging (i.e., qualifiers), and completeness. Hardcopy results are verified to check for

(1) completeness, (2) notes on condition of samples upon receipt by the laboratory, (3) notes on problems
encountered during analysis of the samples, and (4) correct reporting of results. If data are incomplete or

deficient, staff work with the laboratory to correct the problem found during the analysis.

The data validation process provides the requirements and guidance for validating groundwater data that
are routinely collected. Validation is a systematic process of reviewing verified data against a set of
criteria (provided in Section A2.5) to determine whether the data are acceptable for their intended use.
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Results of laboratory and field QC evaluations, double-blind sample results, laboratory performance
evaluation samples, and holding-time criteria are considered when determining data usability. Staff
review the data to identify whether observed changes reflect changes in groundwater quality or potential
data errors, and they may request data reviews of laboratory, field, or water-level data for usability
purposes. The laboratory may be asked to check calculations or re-analyze the sample, or the well may be
resampled. Results of the data reviews are used to flag the data appropriately in the HEIS database

(e.g., “R” for reject, “Y” for suspect, or “G” for good) and/or to add comments.

A4.3 Reconciliation with User Requirements

The data quality assessment 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
data evaluation is to determine if quantitative data are of the correct type and are of adequate quality and
quantity to meet project DQOs. The RCRA Monitoring and Reporting manager is responsible for
determining if data quality assessment is necessary and for ensuring that, if required, one is performed.
The results of the data quality assessment will be used in interpreting the data and determining if the
objectives of this activity have been met.
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Executive Summary

The Low-Level Waste Management Area 3 (LLWMA-3) consists of the 218-W-3A,
218-W-3AE, and 218-W-5 Burial Grounds and is regulated via Washington State’s
“Hazardous Waste Management Act”! and its implementing requirements in

WAC 173-303-400.2 The Washington State Department of Ecology has been authorized
by the U.S. Environmental Protection Agency3 to conduct its hazardous waste regulatory

program in lieu of the Resource Conservation and Recovery Act of 1976.4

This document supersedes PNNL-14859,5 as revised in interim change notices
PNNL-14859-ICN-16 and PNNL-14859-ICN-2,7 to incorporate changes that have

occurred at LLWMA-3 since the previous plan was written.

This document describes the groundwater monitoring plan for LLWMA-3. The plan

addresses the following:

e Number, locations, and depths of wells in the LLWMA-3 groundwater

monitoring network

e Sampling and analytical methods for groundwater parameters and hazardous wastes

or hazardous waste constituents
e Procedures for evaluating groundwater quality information
e Schedule for groundwater monitoring at the LLWMA

This indicator monitoring plan is the principal controlling document for conducting

groundwater monitoring at LLWMA-3.

T RCW 70.105, “Hazardous Waste Management Act,” Revised Code of Washington.

2 WAC 173-303-400, “Dangerous Waste Regulations,” “Interim Status Facility Standards,” Washington Administrative
Code, Olympia, Washington.

3 Authorized State Hazardous Waste Programs, 42 USC 6926, et seq.

4 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

5 PNNL-14859, 2004, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 to 4,
RCRA Facilities, Hanford, Washington, Pacific Northwest National Laboratory, Richland, Washington.

6 PNNL-14859-ICN-1, 20086, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1
fo 4, RCRA Facilities, Hanford, Washington, Interim Change Notice 1, Pacific Northwest National Laboratory,
Richland, Washington.

7 PNNL-14859-ICN-2, 2007, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1
to 4, RCRA Facilities, Hanford, Washington, Interim Change Notice 2, Pacific Northwest National Laboratory,
Richland, Washington.
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1 Introduction

Low-Level Waste Management Area 3 (LLWMA-3) consists of the 218-W-3A, 218-W-3AE, and
218-W-5 Burial Grounds, which contain 75 unlined and 2 lined trenches. The LLWMA-3 is located in
the northwest corner of the Hanford Site’s 200 West Area (Figure 1-1) and was used for disposal of
low-level radioactive and low-level mixed wastes beginning in 1970. The hazardous chemicals in the
low-level mixed waste portions of LLWMA-3 are regulated under WAC 173-303, “Dangerous Waste
Regulations.” The LLWMA-3 was placed in assessment monitoring in 1989 due to elevated total organic
halides (TOX) (a Resource Conservation and Recovery Act of 1976 [RCRA] indicator parameter) in one
well. The LLWMA-3 was subsequently shown not to be the source for the elevated TOX, and indicator
evaluation monitoring resumed in 1994; indicator evaluation monitoring has continued at the LLWMA
since that time. The objectives for the continued indicator evaluation groundwater monitoring at
LLWMA-3, as required by 40 CFR 265.92(d) (“Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Sampling and Analysis”) are to
determine the following:

e Concentrations of specified groundwater quality parameters annually
e Concentrations of groundwater contamination indicator parameters semiannually
o Elevation of the water table

The scope of this plan is to acquire the necessary groundwater data to satisfy these objectives.

This document replaces the previous groundwater monitoring plan (PNNL-14859, Interim Status
Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 to 4, RCRA Facilities,
Hanford, Washington) and includes several activities that have occurred at LLWMA-3 since that plan was
issued. Chapter 2 of this plan summarizes background information and references other documents that
contain more detailed information. Chapter 2 also describes the LLWMA and the types of waste present,
provides a brief history of groundwater monitoring, and describes the geology and hydrology pertinent to
LLWMA-3. This information is summarized as a site conceptual model to aid in development of the
groundwater monitoring program.

Chapter 3 describes the RCRA groundwater monitoring program, including the wells in the monitoring
network, constituents analyzed, sampling frequency, and sampling protocols. Chapter 4 describes data
evaluation and reporting, and Chapter 5 contains the references cited in this plan. Appendix A provides
the quality assurance project plan (QAP;P).

1-1
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2 Background

This chapter describes the LLWMA-3 facility and operating history, the wastes and waste characteristics
associated with the LLWMA, the local geology and hydrology, a summary of previous monitoring, the
groundwater and vadose zone contamination at the LLWMA, and the conceptual model for the LLWMA.
The discussion in this chapter is summarized from Interim Status Groundwater Monitoring Plan for
Low-Level Waste Management Areas I to 4, RCRA Facilities, Hanford, Washington (PNNL-14859).

2.1 Facility Description and Operating History

The LLWMA-3 is located in the northwest corner of the 200 West Area and consists of the following
burial grounds:

e 218-W-3A Burial Ground, approximately 20.4 ha (50.4 ac)
e 218-W-3AE Burial Ground, approximately 20 ha (49.4 ac)
e 218-W-5 Burial Ground, approximately 37.2 ha (91.9 ac)

The locations of the burial grounds are shown in Figure 1-1.

The 218-W-3A Burial Ground contains 57 unlined trenches that vary in length from 120 to 285 m
(393.7 to 935 ft). This burial ground began operating in 1970 but has not received waste since 1998.

The 218-W-3AE Burial Ground contains eight unlined trenches varying in length from 325 to 380 m
(1,066.3 to 1,246.7 ft), with bottom widths between 5 and 6 m (16.4 and 19.7 ft). The burial ground began
operating in 1981 and received waste until July 2004. All filled trenches are thought to contain 2.4 m

(7.9 ft) of soil cover.

The 218-W-5 Burial Ground contains 10 unlined trenches and 2 lined trenches. The unlined trenches are
between 160 and 350 m (524.9 and 1,148.3 ft) long, 4.5 to 12 m (14.8 to 39.4 ft) wide, and 5 to 6 m
(16.4 to 19.7 ft) deep. The lined trenches were constructed in 2000 and are 36 m (118.1 ft) wide at the
bottom, 9.1 m (29.9 ft) deep, and 230 m (754.6 ft) long. The burial ground began operating in 1986, and
the two double-lined mixed waste trenches are the only trenches that continue to receive waste.

2.2 Regulatory Basis

In May 1987, the U.S. Department of Energy (DOE) issued a final rule (10 CFR 962, “Byproduct
Material”), stating that the hazardous waste components of mixed waste are subject to RCRA regulations.
In November 1987, the U.S. Environmental Protection Agency (EPA) authorized the Washington

State Department of Ecology (Ecology) to regulate these hazardous waste components within the State
of Washington (51 FR 24504, “EPA Clarification of Regulatory Authority Over Radioactive

Mixed Waste™). In 1996, the Washington State Attorney General determined that the effective date of
mixed waste in Washington State was August 19, 1987.

In May 1989, DOE, EPA, and Ecology signed the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al., 1989). This agreement established the roles and
responsibilities of the agencies involved in regulating and controlling remedial restoration of the
Hanford Site, which includes LLWMA-3. Groundwater monitoring is conducted at LLWMA-3 in
accordance with WAC 173-303-400(3), “Interim Status Facility Standards” (and by reference,

40 CFR 265, Subpart F, “Ground-Water Monitoring”), which requires monitoring to determine whether
the dangerous waste constituents from the waste site have entered the groundwater. A RCRA
groundwater monitoring program for LLWMA-3 was initiated in 1987 (WHC-SD-EN-AP-015, Revised
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Ground-Water Monitoring Plan for the 200 Areas Low-Level Burial Grounds) based on the interim status
monitoring requirements of 40 CFR 265, Subpart F and WAC 173-303-400, and the groundwater
monitoring program continues today.

In 1989, TOX in well 299-W7-4 exceeded the statistical comparison value when the well was redefined
as a downgradient well due to changes in groundwater flow direction. Total organic carbon (TOC)

was also determined to be above the statistical comparison value at downgradient wells 299-W7-5

and 299-W8-1. A groundwater assessment program was initiated (WHC-SD-EN-AP-022, Interim-Status
Ground-Water Quality Assessment Plan for Waste Management Area 3 of the 200 Areas Low-Level
Burial Grounds). Analytical results from three additional upgradient monitoring wells indicated that

the elevated TOX came from an upgradient source. An assessment report was prepared
(WHC-SD-EN-EV-026, Result of the Groundwater Quality Assessment Program at Low-Level Waste
Management Area 3 of the Low-Level Burial Grounds) and indicator evaluation monitoring resumed.
The interim status groundwater monitoring plan was revised in 2004 (PNNL-14859), in 2006
(PNNL-14859-ICN-1), and in 2007 (PNNL-14859-ICN-2). Interim status indicator evaluation monitoring
continues to date.

The upgradient wells have all gone dry, so statistical comparisons have not been performed since fiscal
year 2004. The Hanford Site Groundwater Monitoring for Fiscal Year 2005 (PNNL-15070) discusses
this condition.

2.3 Waste Characteristics

The 218-W-3A Burial Ground received shipments described as miscellaneous transuranic and
non-transuranic waste from the Three-Mile Island accident cleanup; irradiated fuel elements from the
General Electric Company in Vallecitos, California; radioactive soil from a salt waste spill (encased in
concrete burial boxes); and industrial waste. Examples of waste disposed in this burial ground include
ion-exchange resins, failed equipment, tanks, pumps, ovens, agitators, heaters, hoods, jumpers, vehicles,
and accessories. Only a few areas in two trenches received mixed waste after August 19, 1987, the
effective date of mixed waste in Washington State.

Waste historically received at 218-W-3AE Burial Ground includes miscellaneous waste (e.g., rags, paper,
rubber gloves, disposable supplies, and broken tools), industrial waste (e.g., failed equipment, tanks,
pumps, ovens, agitators, heaters, hoods, jumpers, vehicles, and accessories), and radiological waste.

Only a few areas in two trenches in this burial ground received mixed waste after August 19, 1987.

The 218-W-5 Burial Ground received packaged waste materials from 200 West Area operations, as well
as other wastes from the Hanford Site and offsite. Examples of waste disposed to this burial ground
include rags, paper, rubber gloves, disposable supplies, and broken tools. Two lined trenches

(Trenches 31 and 34) received mixed waste. Aside from the lined trenches (Trenches 31 and 34), one
small area in one unlined trench received mixed waste after August 19, 1987.

2.4 Geology and Hydrogeology

The geology and hydrology of the 200 West Area, including the area of LLWMA-3, is described in detail
in the following documents:

e PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds — An Interim Report
e PNL-7336, Geohydrology of the 218-W-5 Burial Ground
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o PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and
Vicinity, Hanford Site, Washington

e PNNL-16887, Geologic Descriptions for the Solid-Waste Low Level Burial Grounds

e  WHC-SD-EN-AP-015, Revised Ground-Water Monitoring Plan for the 200 Areas Low-Level
Burial Grounds

e  WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds

The following discussion summarizes descriptions from these documents. The uppermost aquifer and
aquifers hydraulically interconnected beneath the LLWMASs are also discussed.

The LLWMA-3 is underlain from the ground surface to the top of the basalt by the Hanford formation,
the Cold Creek unit (CCU), and the Ringold Formation. The Ringold Formation at this location is mostly
sand and gravel, with minor units of finer grained sediment. The Ringold lower mud unit is absent
beneath the northernmost portion of the area (PNNL-13858).

The suprabasalt sediment ranges in thickness from 145 to 160 m (475.7 to 524.9 ft) and generally dips to
the south. The CCU rises to within 6 m (19.7 ft) of the surface along the northern boundary of LLWMA-3
(PNL-7336).

The vadose zone beneath LLWMA-3 is between approximately 74 and 78 m (242.8 and 255.9 ft) thick
and consists of the Hanford formation, the CCU, the Taylor Flats member of the Ringold Formation (not
everywhere present beneath LLWMA-3), and the upper portion of unit E of the Wooded Island member
of the Ringold Formation. The water table is at approximately 134 to 137 m (439.6 to 449.5 ft) elevation
and is entirely within the upper Ringold unit E. The saturated thickness of the uppermost aquifer is
approximately 60 m (196.8 ft) in the south and 75 m (246.1 ft) in the north where the Ringold lower mud
unit is absent (PNNL-13858). There is some evidence that a locally confining layer, or at least a zone of
lower permeability, may be present just at the water table.

Water levels in the unconfined aquifer increased as much as 13 m (42.7 ft) above the pre-Hanford natural
water table beneath Waste Management Area T (located approximately 400 m [1,312.3 ft] south of
LLWMA-3) due to artificial recharge from liquid waste disposal operations between the mid-1940s and
1995. The height of the water table mound beneath LLWMA-3 is not known because there were no wells
in the area with water-level measurements prior to initiating RCRA monitoring in the late 1980s.
However, discharges to T Pond and U Pond from the 1940 through the 1970s changed the groundwater
flow direction beneath the LLWMA from eastward (the pre-Hanford direction) to the north and
northwest. More recently, flow direction has returned to the pre-Hanford east or east northeast direction.
The State-Approved Land Disposal Site is located about 500 m (1,640.4 ft) north of LLWMA-3 and
began operation in 1995. Since that time, more than 880 million L (232 million gal) of effluent have been
discharged to the facility. Those discharges have not affected the groundwater flow direction

beneath LLWMA-3.

The hydraulic conductivity values derived from aquifer testing in wells completed in the upper portion

of the unconfined aquifer at LLWMA-3 varied from 0.02 to 9.8 m/day (0.07 to 32.2 ft/day). Assuming

an average effective porosity of aquifer materials between 0.1 and 0.3, and a hydraulic gradient of 0.0014,
the average flow rate is calculated at 0.0001 to 0.14 m/day (0.000328 to 0.459 ft/day). A current
groundwater elevation map for LLWMA-3 is shown in Figure 2-1.
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2.5 Summary of Previous Groundwater Monitoring

Groundwater monitoring was initiated at the LLWMA-3 in 1987 in accordance with
WHC-SD-EN-AP-015. The LLWMAs are sampled semiannually for geochemical analyses and are
included in the annual comprehensive March water-level measurement campaign. Groundwater
monitoring results are summarized annually for the LLWMAs in the annual Hanford groundwater
monitoring report (e.g., DOE/RL-2010-11, Hanford Site Groundwater Monitoring and Performance
Report for 2009: Volumes 1 & 2).

The first RCRA monitoring wells at LLWMA-3 were installed in 1987. The initial network contained
three upgradient and eight downgradient wells. Additional wells were installed in 1989 (two wells),

1990 (one well), 1991 (two wells), and 1992 (one well). One of the upgradient wells and one
downgradient well were completed at the bottom of the unconfined aquifer; all other wells monitored the
upper 4.5 to 6 m (14.8 to 19.7 ft) of the unconfined aquifer. All of the wells were dry by 2007, except
the two deep wells and two of the original wells monitoring the top of the aquifer. The LLWMA-3 was
expanded in the late 1980s so well 299-W7-4, which was originally an upgradient well, became located
in the middle of the burial ground and was redefined as a downgradient well. Later, well 299-W7-4 could
no longer be sampled due to safety concerns regarding cave-in potential when traveling to the well.
Three additional downgradient wells were installed in 2006. New upgradient wells have not been
approved in the process of selecting and prioritizing well installation under the Tri-Party Agreement
Milestone M-24 series. No new wells are currently planned for LLWMA-3 until the impact of the
expanded 200-ZP-1 Groundwater Operable Unit (OU) pump-and-treat system is known.

Background monitoring at LLWMA-3 began in 1988. Critical mean values (WHC-SA-1124-FP,
Statistical Approach on RCRA Groundwater Monitoring Projects at the Hanford Site) for the indicator
parameters TOC, TOX, pH, and specific conductivity were established in 1989 using data from four
quarters from upgradient wells 299-W9-1 and 299-W10-13. The critical mean was exceeded for TOX in
well 299-W7-4 and for TOC in wells 299-W7-5 and 299-W8-1 in September 1989. Resampling
confirmed the elevated TOX, and an interim status groundwater quality assessment program was initiated
(WHC-SD-EN-AP-022). Subsequent sampling indicated that the elevated TOC values were erroneous
and that the critical mean for TOC was not exceeded.

The groundwater monitoring network at LLWMA-3 was sampled quarterly between 1988 and

December 1993, with the exception of the period between June 1990 and June 1991 when laboratory
services were unavailable. The additional sampling and groundwater quality assessment indicated that
elevated TOX in well 299-W7-4 was due to carbon tetrachloride from upgradient sources. Consequently,
LLWMA-3 returned to a background evaluation program in January 1994 to re-establish background and
then to indicator evaluation monitoring after one year. The LLWMA-3 has remained in indicator
evaluation monitoring since that time.

The groundwater monitoring activities at LLWMA-3 currently consist of water-level monitoring and
chemical constituent monitoring. The LLWMA-3 is sampled semiannually, every March and September,
from a network of six wells. Samples are analyzed semiannually for the indicator parameters and annually
for anions, metals, and phenols. Sitewide water-level measurements are collected every March.

2.6 Conceptual Model

This section describes the LLWMA-3 conceptual model for potential contaminant transport to guide
future groundwater monitoring. The conceptual model for contaminant release and transport is based on
the following assumptions:

2-5
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e Engineered barriers are not taken into account, so the model is applicable to unlined trenches but
is highly conservative for the newest (lined) mixed waste trenches.

e Average precipitation and net infiltration (5 to 10 cm/yr {2 to 3.9 in./yr]) prevail over the time frame
of interest.

¢ Net infiltration is assumed to occur under gravity drainage.

e Maximum vertical hydraulic conductivity in the vadose zone is assumed to be significantly larger
than the net infiltration rate.

e The effective saturated porosity in the vadose zone is equal to the moisture content.

¢ Leaching of mobile contaminants from buried waste in unsealed containers or contaminated soils
in direct contact with the trench are assumed to be the major potential sources for contamination.

o There are no artificial sources of water (e.g., leaking potable or raw water lines) based on
Hanford Site drawings.

o Extreme conditions or accidental releases are recognized as factors but would be addressed under
emergency response/corrective actions.

2.6.1 Geochemical Considerations

The solubility and subsequent mobility of waste constituents in pore fluid depend on the container,
chemical nature of the waste constituents, and natural subsurface geochemical conditions.

Pore fluid in the unsaturated and saturated zones beneath LLWMA-3 is slightly alkaline (7< pH <8),
with appreciable amounts of bicarbonate (HCO;") and very little natural organic material. The lack of
organic matter means that conditions generally are oxidizing. Calcium carbonate is also abundant in
vadose zone sediment. These general conditions favor sorption or retardation of many heavy metals
(e.g., lead) and favor formation of anionic species, which enhances mobility for other metals

(e.g., hexavalent chromium). Laboratory sorption studies have documented these effects and related
mobility issues in Hanford Site media (PNNL-11800, Composite Analysis of Low-Level Waste Disposal
in the 200 Area Plateau of the Hanford Site).

2.6.2 Soil Moisture Factors

With the exception of waste in sealed metal or concrete containers (e.g., retrievable waste), direct
precipitation is the primary driver for hypothetical leaching of waste constituents from the burial
trenches and subsequent transport to groundwater. Contaminants in the soil disposed to the trench or
waste in degradable containers (e.g., cardboard boxes or wooden boxes) subject to collapse are assumed
to be leachable.

The amount of natural infiltration that can pass through the leachable buried waste and drain to the water
table is controlled by the texture of the cover and backfill and by the amount of vegetative cover.
Stratigraphic features in the soil column beneath the buried waste can also influence or retard downward
migration by spreading soil moisture laterally. Direct observational evidence to assess this effect at
LLWMA-3 is lacking. Under the gravity drainage assumption, only a small horizontal gradient
component is likely to be available to produce lateral spreading of infiltrating water.

Most of the burial ground trenches are backfilled with natural excavation materials (Hanford formation)
consisting of coarse gravel, cobbles, and some interstitial sand. Some amount of vegetation exists on the
established backfilled areas and the unused portions of the LLWMA. A coarse, nonvegetated cover
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material allows a major fraction of the precipitation to infiltrate and potentially drain to groundwater.

It is estimated that recharge rates at the Hanford Site range from nearly 0 mm/yr at highly vegetated sites
to greater than 50 mm/yr at gravel-covered, nonvegetated sites (PNNL-14702, Vadose Zone
Hydrogeology Data Package for Hanford Assessments).

2.6.3 Hydrogeologic Considerations

The vadose zone beneath LLWMA-3 is approximately 75 m (246 ft) thick and consists of (from top to
bottom) the Hanford formation, the CCU, and the Ringold Formation. The CCU is likely to retard
downward movement of moisture and contaminants because of the finer textured sediment and cementing
that characterize this stratigraphic feature in the vadose zone. The depth of the CCU increases from north
to south beneath the LLWMA, so any lateral spreading on top of the CCU will be toward the south.

If contaminants do break through to groundwater beneath LLWMA-3, the contaminants would move
toward the east-northeast. The flow direction has shifted from nearly north to northeast and is slowly
changing eastward as the influence of the groundwater mound subsides. Because of the low permeability
of the aquifer in this area, the groundwater flow rate is estimated to be between approximately 0.04 to
50 m/yr (0.13 to 164 ft/yr).

2.7 Data Quality Objectives

The data quality objectives (DQO) process is used to ensure that data gathered are of the appropriate
quality and quantity to meet specific objectives.

The current groundwater monitoring network for LLWMA-3 is a result of previous investigations and
DQO-equivalent studies. Groundwater monitoring is ongoing at LLWMA-3 in accordance with interim
status regulations. Table 2-2 provides a matrix of data requirements that are typically determined using
the DQO process, the associated interim status regulations applicable to these requirements, and the
current and historical documentation specifying how the monitoring program for LLWMA-3 complies
with the requirements.

2-7
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gameler

Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters

ocumentation

Scope

RCRA interim status groundwater monitoring at sites where
no impact to groundwater has been identified. Related
requirements are found in WAC 173-303-400(3) and

40 CFR 265.90 through 265.94, as modified by

WAC 173-303-400(3)(b) and WAC 173-303-400(3)(c)(v).

Number and
location of wells
Point(s) of
compliance

40 CFR 265.91, Ground-Water Monitoring System.

(a) A ground-water monitoring system must be capable of
yielding ground-water samples for analysis and must consist
of:

(1) Monitoring wells (at least one) installed hydraulically
upgradient (i.e., in the direction of increasing static head)
from the limit of the waste management area. Their number,
locations, and depths must be sufficient to yield ground-
water samples that are:

(i) Representative of background ground-water quality in
the uppermost aquifer near the facility; and

(i1) Not affected by the facility; and

(2) Monitoring wells (at least three) installed hydraulically
downgradient (i.e., in the direction of decreasing static
head) at the limit of the waste management area. Their
number, locations, and depths must ensure that they
immediately detect any statistically significant amounts of
hazardous waste or hazardous waste constituents that
migrate from the waste management area to the
uppermost aquifer.

This plan, Section 3.2

PNNL-14859, Interim Status

Groundwater Monitoring
Plan for Low-Level Waste
Management Areas 1 to 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-1CN-1
PNNL-14859-ICN-2

Well configuration
(depth and length
of screened
interval; well
construction)

40 CFR 265.91, Ground-Water Monitoring System,
and WAC 173-303-400.

(c) All monitoring wells must be cased in a manner that
maintains the integrity of the monitoring well borehole. This
casing must be screened or perforated, and packed with
gravel or sand where necessary, to enable sample collection
at depths where appropriate aquifer flow zones exist. The
annular space (i.e., the space between the borehole and well
casing) above the sampling depth must be sealed with a
suitable material (e.g., cement grout or bentonite slurry) to
prevent contamination of samples and the ground-water.

Additional requirements from
WAC 173-303-400(3)(c)(v)(C).

Ground-water monitoring wells must be designed,
constructed, and operated so as to prevent ground-water
contamination. WAC 173-160 may be used as guidance in
the installation of wells.

This plan, Section 3.2

PNNL-14859, Interim Status

Groundwater Monitoring

Plan for Low-Level Waste
Management Areas 1 to 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2
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Parameter

~ Requirements

Frequency of
sampling

Types of analysis
or measurement

Method detection
limits or accuracy
and precision

40 CFR 265.92 Sampling and Analysis.

(b) The owner or operator must determine the concentration
or value of the following parameters in ground-water
samples in accordance with paragraphs (c) and (d) of

this section:

(1) Parameters characterizing the suitability of the ground-
water as a drinking water supply, as specified in

Appendix III. /[Note: These parameters are not listed
because, in accordance with 40 CFR 265.92(c)(1), these
analyses are conducted only during the first year, and this
site is not in the first year of monitoring.]

(2) Parameters establishing ground-water quality:
(1) Chloride

(i1) Iron

(ii1)) Manganese

(iv) Phenols

(v) Sodium

(vi) Sulfate

[Comment: These parameters are to be used as a basis for
comparison in the event a ground-water quality assessment
is required under 40 CFR 265.93(d).]

(3) Parameters used as indicators of ground-water
contamination:

(i) pH

(i1) Specific conductance
(iii) Total organic carbon
(iv) Total organic halogen

(c)(1) For all monitoring wells, the owner or operator must
establish initial background concentrations or values of all

parameters specified in paragraph (b) of this section.

The owner or operator must do this quarterly for one year.

(2) For each of the indicator parameters specified in
paragraph (b)(3) of this section, at least four replicate
measurements must be obtained for each sample and the
initial background arithmetic mean and variance must be
determined by pooling the replicate measurements for the
respective parameter concentrations or values in samples
obtained from upgradient wells during the first year.

This plan, Section 3.1 and
Appendix A

PNNL-14859, Interim Status
Groundwater Monitoring
Plan for Low-Level Waste
Management Areas 1 to 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2
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Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters

40 CFR 265.92 Sampling and Analysis. (cont’d)

(d) After the first year, all monitoring wells must be
sampled and the samples analyzed with the following
frequencies:

(1) Samples collected to establish ground-water quality
must be obtained and analyzed for the parameters specified
in paragraph (b)(2) of this section at least annually.

(2) Samples collected to indicate ground-water
contamination must be obtained and analyzed for the
parameters specified in paragraph (b)(3) of this section at
least semiannually.

(e) Elevation of the ground-water surface at each monitoring
well must be determined each time a sample is obtained.

Methods used to
evaluate the
collected data’

40 CFR 265.93 Preparation, Evaluation, and Response.

(b) For each indicator parameter specified in

40 CFR 265.92(b)(3), the owner or operator must calculate
the arithmetic mean and variance, based on at least four
replicate measurements on each sample, for each well
monitored in accordance with 40 CFR 265.92(d)(2), and
compare these results with its initial background arithmetic
mean. The comparison must consider individually each of
the wells in the monitoring system, and must use the
Student's t-test at the 0.01 level of significance (see
Appendix IV) to determine statistically significant increases
(and decreases, in the case of pH) over initial background.

This plan, Section 4.2 and
Appendix A

PNNL-14859, Interim Status
Groundwater Monitoring
Plan for Low-Level Waste
Management Areas 1 to 4,
RCRA Facilities, Hanford,
Washington

PNNL-14859-ICN-1
PNNL-14859-ICN-2

Notes: The references cited in this table are listed in the reference list (Chapter 5) of this plan.
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3 Groundwater Monitoring

This chapter lists the wells monitored, constituents analyzed, and sampling frequency. The quality
assurance and quality control requirements are provided in the QAPjP in Appendix A.

3.1 Constituent List and Sampling Frequency

Table 3-1 lists the constituents to be analyzed under this plan. All wells will be sampled semiannually
and constituents monitored semiannually or annually, as indicated in Table 3-1.

Maintenance problems and sampling logistics sometimes delay scheduled sampling events. If a well is
delayed more than 3 months, that event will be cancelled, as it will be near the time for the next scheduled
sampling event. Missed sampling events will be reported in the annual groundwater report.

3.2 Monitoring Well Network

Figure 3-1 shows the groundwater monitoring well network for LLWMA-3, and Table 3-1 lists the wells
and their respective sampling schedules. Construction details and as-built diagrams for the wells in
LLWMA-3 monitoring network are provided in the Borehole Summary Report for RCRA Groundwater
Monitoring Wells at Low-Level Waste Management Areas 3 and 4, FY 2006 (WMP-30613). The wells
in the LLWMA-3 monitoring network may also be co-sampled with the 200-ZP-1 OU under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980. Sampling for
LLWMA-3 and the 200-ZP-1 OU is coordinated to eliminate duplicate analyses and well trips.

Table 3-2 summarizes well attribute information, including the most recent (March 2009) depth to

water in each well. All of the wells in the LLWMA-3 monitoring network are constructed to meet the
requirements of WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells.”
These wells have stainless-steel casing and screen, sand pack in the screened interval, and full annular
seal above. Based on the current rate of water table decline (0.3 to 0.4 m/yr {0.98 to 1.3 ft/yr]), none of
the downgradient wells in the LLWMA-3 monitoring network are expected to go dry for at least 20 years.

As discussed in Section 2.2, the upgradient wells have all gone dry, so statistical comparisons have not

been performed since fiscal year 2004. A new upgradient well is planned to be drilled and completed in
2011 and is included in this monitoring plan revision. Sections 3.4 and 4.4 discuss the issues and plans

with regards to constructing new RCRA wells.

3.3 Sampling and Analysis Protocol

Groundwater monitoring at LLWMA-3 follows the conventions of the project, which are described in the
QAPjP in Appendix A.
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Table 3-1. Sampling Schedule for LLWMA-3

RCRA Requ'i!jed;' ‘onstituents® Supporting Consiiiﬁentsb
Contamination Indicator Groundwater
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a. Constituents and parameters required by 40 CFR 265.92, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,”
“Sampling and Analysis.”

b. Constituents not required by RCRA but needed to support interpretation.

c. Field measurement.

d. For anions, analytes include, but are not limited to, chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include, but are not limited to, calcium, chromium, iron,
magnesium, manganese, potassium, and sodium.

e. New upgradient well planned for late fiscal year 2011 construction and will be sampled quarterly for a period of four quarters to establish background statistical comparison values.

During this period the three downgradient wells will also be sampled on a quarterly schedule to establish background statistical comparison values.
A = sampled annually

S
S4 sampled semiannually with quadruplicate samples taken

Y = well s constructed to the resource protection well standards of WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”

Il

sampled semiannually

I
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Figure 3-1. Map Showing Locations of RCRA Monitoring Wells at LLWMA-3
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Table 3-2. Attributes for Wells in LLWMA-3 Groundwater Monitoring Network

= n~ . .
. =2 ® S = = S é B
: - e ST g5 | B
‘ : . 298 s8R Ee LA
; Completion Easting Northing o | Eés gl o8 g | S B
Well Name Date (m) (m) GEEZ |SE0EE| oRs | BRE
299-W9-2° TBD 565741.50 136871.60 223.50 NA TBD TBD
299-W10-29 3/13/06 566082.98 136828.74 211.62 135.70 126.27 943
299-W10-30 4/3/06 566082.78 136738.33 210.86 135.70 126.36 9.34
299-W10-31 5/10/06 566266.44 136968.34 209.67 135.28 125.85 9.43

a. Coordinates are in Washington State Plane (south zone), North American Datum of 1983 (NADS 3[1983]); 1991 adjustment
(NAD83); units are meters.

b. This upgradient well is scheduled to be drilled and constructed in late fiscal year 2011. Location and surface elevation are
estimated from current pre-construction location data and may be subject to change.

amsl = above mean sea level

NAVD88 = North American Vertical Datum of 1988

NA = not applicable

TBD = to be determined
3.4 Differences Between This Plan and Previous Plan

There are several differences between this plan and the previous plan (PNNL-14859-ICN-2) in regard to
the wells and analytes monitored, including three wells that have been removed from the network and

one

well that is inaccessible for sampling:

Well 299-W9-2: This new upgradient well is scheduled to be constructed in late fiscal year 2011.
Once completed, the well will allow data to be collected to determine upgradient groundwater
conditions and will provide for statistical comparisons between upgradient and downgradient wells
to resume.

Well 299-W7-3 and 299-W10-14: These two wells are screened deep in the unconfined aquifer, and
both have been monitored since 1988. Data from both wells have never been used for statistical
comparisons at the LLWMA, and neither well has detected contamination, except for elevated nitrate.
For these reasons, both wells have been removed from the monitoring network.

Well 299-W8-1: This well was originally drilled as a downgradient well when groundwater flow
direction was toward the north. Flow direction has subsequently changed to the east, and the well is
now located cross-gradient from LLWMA-3. For this reason, well 299-W8-1 has been removed from
the monitoring network.

Well 299-W7-4: This well was originally drilled as a downgradient well before the 218-W-3AE
Burial Ground was expanded. The well is now in the interior of the 218-W-3AE Burial Ground.
A decision was made in 2008 to forbid vehicle access to the well due to safety concerns regarding
cave-in potential, but in 2010 access was granted and the well was again added to the network.
However, in early 2011 the well went dry and will be permanently removed from the network.






DOE/RL-2009-68, REV. 1

Two analytes have been removed from the LLWMA-3 analyte list. Mercury and lead have been removed
from the analyte list because 20 years of monitoring for the constituents has shown that neither is
a problem at LLWMA-3.

Groundwater quality parameter sampling frequency has been changed from semiannual to annual, which
remains in compliance with 40 CFR 265.92(d)(1).
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4 Data Evaluation and Reporting
This chapter discusses data evaluation and reporting for LLWMA-3.

4.1 Data Review

Data review, validation, and verification are discussed in the QAPjP in Appendix A.

4.2 Statistical Evaluation

The goal of RCRA indicator evaluation monitoring is to determine if LLWMA-3 has affected
groundwater quality beneath the site. For most RCRA treatment, storage, and disposal facilities at the
Hanford Site, this is determined based on the results of specified statistical tests. The sampling
procedures and statistical evaluation methods are based on 40 CFR 265, Subpart F (incorporated by
reference in WAC 173-303-400). These interim status regulations require using a statistical method that
compares mean concentrations of the four general contamination indicator parameters (i.e., TOC, TOX,
pH, and specific conductance) in downgradient wells to background levels obtained from upgradient
wells. Currently there are no upgradient wells at LLWMA-3, so statistical comparisons are not made for
this LLWMA.

Upon completion of upgradient well 299-W9-2 and subsequent sampling, statistical comparisons will
become applicable again and the basic procedure is as follows: For each of the four indicator parameters,
the owner or operator must calculate the arithmetic mean and variance, based on at least four replicate
measurements on each sample, for each well monitored, and then compare these results with the initial
background arithmetic mean. The comparison must consider each of the individual wells in the
monitoring system and must use the Student’s t-test at the 0.01 level of significance to determine
statistically significant increases (and decreases, in the case of pH) over initial background.
Implementation of the statistical test method at the Hanford Site, including at LLWMA-3, is described

in further detail in Hanford Site Groundwater Monitoring: Setting, Sources, and Methods (PNNL-13080);

Statistical Approach on RCRA Groundwater Monitoring Projects at the Hanford Site
(WHC-SA-1124-FP); and Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities —
Unified Guidance (EPA 530/R-09-007).

If comparisons for an upgradient well show a significant increase (or pH decrease), the information must
be submitted in the Hanford Site annual groundwater report. If the comparisons for a downgradient well
show a significant increase (or pH decrease), then the well is resampled and split samples are sent to
different laboratories to determine if the exceedance of the comparison value was the result of laboratory
error. In addition, the original samples may be re-analyzed if laboratory error is suspected.

If the exceedance of the statistical comparison value is confirmed by resampling, written notice is then
provided to the regional administrator within 7 days that the facility may be affecting groundwater
quality. Within 15 days after the notification, a groundwater quality assessment program must be
developed and submitted. In some instances, it is possible to immediately determine that the statistical
finding is not the result of contamination from the facility. In that case, the regional administrator is
notified and an assessment program is not instituted.

4.3 Interpretation

After the data are validated and verified, acceptable data are used to interpret groundwater conditions at
LLWMA-3. Interpretive techniques include the following:
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e Hydrographs: Graph water levels versus time to determine decreases, increases, seasonal, or
manmade fluctuations in groundwater levels.

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

e 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.

¢ Plume maps: Mapped distributions of chemical constituent concentrations in the aquifer to determine
the extent of contamination. Changes in plume distribution over time assist in determining plume
movement and direction of groundwater flow.

e Contaminant ratios: Can sometimes be used to distinguish among different sources
of contamination.

4.4 Annual Determination of Monitoring Network

The RCRA groundwater monitoring requirements include an annual evaluation of the groundwater
monitoring network to determine if the network remains adequate to monitor the LLWMA. The network
must include upgradient and downgradient wells in the uppermost aquifer.

The groundwater flow direction beneath LLWMA-3 may change in the future due to discharges at the
State-Approved Land Disposal Site (north of the LLWMA) or changes in extraction and injection
associated with the 200-ZP-1 OU pump-and-treat system. The 200-ZP-1 pump-and-treat system is
currently being expanded and is expected to begin operations in late 2011. The expansion has delayed
proposing new monitoring well construction until after the anticipated large effects of the expanded
pump-and-treat system are measured. However, an evaluation has determined an upgradient well can be
drilled and completed near mixed waste Trenches 31 and 34 that would be functional even with the
impact of the expanded 200-ZP-1 pump-and-treat system. This new RCRA well (299-W9-2) has been
approved in accordance with Tri-Party Agreement (Ecology et al., 1989) Milestone M-24-00.

Water-level measurements will be collected before each sampling event. A more comprehensive set of
water-level measurements is made in the northern portion of the 200 West Area during March of each
year, and the data are presented in the annual groundwater monitoring report (e.g., DOE/RL-2010-11).

4.5 Reporting and Notification

The results of indicator evaluation monitoring are reported annually in accordance with the requirements
of 40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in annual Hanford Site
groundwater monitoring reports (e.g., DOE/RL-2010-11).
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Appendix A

Quality Assurance Project Plan
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A Quality Assurance Project Plan

The contractor’s quality assurance (QA) program describes the contractor’s QA structure, requirements,
implementation methods, and responsibilities. The contractor’s environmental QA program plan provides
the requirements for collecting and assessing environmental data in accordance with the following:

e 10 CFR 830, Subpart A, “Nuclear Safety Management,” “Quality Assurance Requirements”

e DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Documents
(HASQARD)

o EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans
e U.S. Department of Energy (DOE) O 414.1C, Quality Assurance

This quality assurance project plan (QAPjP) establishes the quality requirements for environmental data
collection including the planning, implementation, and assessment of sampling, field measurements, and
laboratory analyses. Section 6.5 and 7.8 of the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al., 1989a), Attachment 2, “Action Plan,” require that QA/quality
control (QC) and sampling and analysis activities specify the QA requirements for treatment, storage,
and disposal (TSD) units, as well as for past-practice processes. The HASQARD requirements
(DOE/RL-96-68) also apply to this work.

The content of this QAP]P is patterned after the QA elements of EPA/240/B-01/003. The QAPjP
demonstrates conformance to the Part B requirements of Quality Systems for Environmental Data and
Technology Programs: Requirements with Guidance for Use (ANSIUASQ E4). This QAP;jP is divided into
four sections (designated in EPA/240/B-01/003) that describe the quality requirements and controls
applicable to this investigation. This QAP;jP is intended to supplement the contractor’s environmental

QA program plan.

A1 Project Management

This section addresses the basic aspects of project management and will ensure that the project has
defined goals, that the participants understand the goals and the approaches used, and that the planned
outputs are appropriately documented.

A1.1  Project/Task Organization

The project organization in regard to planning, sampling, analysis, and data assessment is described in
the following subsections and is shown in Figure A-1. For each functional primary contractor role,
there is a corresponding oversight role within DOE.

A11.1 Regulatory Project Manager

The Washington State Department of Ecology (Ecology) project manager is responsible for oversight
of the work being performed under this groundwater monitoring plan. Ecology will work with the DOE
Richland Operations Office (RL) to resolve concerns regarding the work as described in this QAP;jP.
Ecology can request this plan during a regulatory compliance inspection for review.
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Figure A-1. Project Organization

A1.1.2 U.S. Department of Energy, Richland Operations Office Project Manager

Hanford Site cleanup is the responsibility of RL. The RL project manager is responsible for authorizing
the contractor to perform activities under the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980; the Resource Conservation and Recovery Act of 1976 (RCRA); the Atomic
Energy Act of 1954; and the Tri-Party Agreement for the Hanford Site.

A11.3 U.S. Department of Energy, Richland Operations Office Subject Matter Expert

The RL subject matter expert is responsible for day-to-day oversight of the contractor’s performance of
workscope, for working with the contractor and the regulatory agencies to identify and work through
issues, and for providing technical input to the RL project manager.

A1.1.4 Contractor Groundwater Remediation Department Manager

The contractor groundwater remediation department manager provides oversight for all activities and
coordinates with DOE, the regulators, and primary contractor management in support of sampling and
reporting activities. The remediation department manager also provides support to the RCRA Monitoring
and Reporting manager to ensure that work is performed safely and cost effectively.
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A1.1.5 Groundwater Sampling Operations

Groundwater sampling operations is responsible for planning and coordinating field sampling resources
and provides the field work supervisor for routine groundwater sampling operations. The field work
supervisor directs the samplers, who collect groundwater samples in accordance with the sampling and
analysis plan, and corresponding standard procedures and work packages. The samplers also complete
field logbook and chain-of-custody forms, including any shipping paperwork, and ensure delivery of
samples to the analytical laboratory.

A1.1.6  RCRA Monitoring and Reporting

The RCRA Monitoring and Reporting manager is responsible for direct management of activities
performed to meet RCRA TSD monitoring requirements. The RCRA Monitoring and Reporting manager
coordinates with and reports to DOE and primary contractor management regarding RCRA TSD
monitoring requirements. The RCRA Monitoring and Reporting manager assigns scientists to provide
technical expertise.

A1.1.7 Sample Management and Reporting Organization

The Sample Management and Reporting organization coordinates laboratory analytical work to ensure
that laboratories conform to HASQARD requirements (or their equivalent), as approved by DOE, the
U.S. Environmental Protection Agency (EPA), and Ecology. Sample Management and Reporting receives
analytical data from the laboratories, performs data entry into the Hanford Environmental Information
System (HEIS) database, and arranges for data validation. Sample Management and Reporting is
responsible for informing the RCRA Monitoring and Reporting manager of any issues reported by the
analytical laboratories.

A1.1.8 Contract Laboratories

The contract laboratories analyze samples in accordance with established procedures and provide
necessary sample reports and explanations of results to support data validation. The laboratories must
meet site-specific QA requirements and must have an approved QA plan in place.

A1.1.9 Quality Assurance

The QA point of contact is matrixed to the subject matter expert and is responsible for QA issues on the
project. Responsibilities include overseeing implementation of the project QA requirements; reviewing
project documents, including data quality objective (DQO) summary reports, sampling and analysis plans,
and the QAPjP; and participating in QA assessments on sample collection and analysis activities, as
appropriate. The QA point of contact must be independent of the unit generating the data.

A1.1.10 Environmental Compliance Officer

The environmental compliance officer 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.

A1.1.11 Health and Safety

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

A1.1.12 Waste Management

Waste Management communicates policies and procedures and ensures project compliance for storage,
transportation, disposal, and waste tracking in a safe and cost-effective manner.

A-3
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A1.2 Problem Definition/Background

The problem definition, as required by WAC 173-303-400 (“Dangerous Waste Regulations,” “Interim
Status Facility Standards™) and 40 CFR 265, Subpart F (“Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Groundwater Monitoring™),
is outlined in the main text discussion of this monitoring plan. The background is also provided in the
monitoring plan.

A1.3 Project/Task Description

The project description is provided in Chapters 3 and 4 of this monitoring plan and includes the selection
of appropriate dangerous waste or dangerous waste constituents, collection and analyses of groundwater
from the monitoring network, interpretation of analytical results, evaluation of the monitoring network,
and reporting.

The target analytes, along with the monitoring wells and frequency of sampling, are provided in
Chapter 3.

A1.4 Quality Objectives and Criteria

The quality objectives and criteria for groundwater monitoring are defined in the tables provided in this
QAP]P in order to meet the evaluation requirements stated in the monitoring plan.

A1.5 Special Training/Certification

Workers receive a level of training that is commensurate with their responsibility of collecting and
transporting groundwater samples according to the Dangerous Waste Training Plan maintained for
the TSD unit to meet the requirements of WAC 173-303-330, “Personnel Training.” The field work
supervisor, in coordination with line management, will ensure that all field personnel meet

training requirements.

A1.6 Documents and Records

The project scientist is responsible for ensuring that the current version of the groundwater monitoring
plan is used and for providing any updates to field personnel. Version control is maintained by the
administrative document control process. Significant changes to the plan that affect DQOs will be
reviewed and approved by DOE and the regulatory agency prior to implementation. Table A-1 defines
the types of changes that may be made to the sampling design and the documentation requirements.

Logbooks and data forms are required for field activities. The logbook must be identified with a unique
project name and number. Individuals 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 HEIS database will be identified as a data repository for the Hanford Facility Operating Record unit
file. Records may be stored in either electronic or hardcopy format. Documentation and records,
regardless of medium or format, are controlled in accordance with internal work requirements and
processes that ensure accuracy and retrievability of stored records. Records required by the Tri-Party
Agreement will be managed in accordance with the requirements therein.

A4
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Table A-1. Actions and Documentation for Regulatory Notification

- Type of Change . : Action Documentation
Temporary addition of wells or R 'Momtormg i .
. . : Reporting manager approval; Project’s schedule
constituents, or increased sampling : g .
notify regulatory agency, if tracking system
frequency .
appropriate

Unintentional impact to groundwater
monitoring plan including one-time missed
well sampling due to operational
constraints, delayed sample collection, Electronic notification RCRA annual report
broken pump, lost bottle set, missed
sampling of indicator parameters, loss of
samples in transit, etc.

Planned change to groundwater monitoring
activities, including addition or deletion of
constituents or wells, change of sampling
frequency, etc.

Revised RCRA groundwater

Revise monitoring plan 2
monitoring plan

RCRA annual report and
revised groundwater
monitoring plan

Anticipated unavoidable changes Electronic notification; revise
(e.g., dry wells) monitoring plan

The results of groundwater monitoring are reported annually in accordance with the requirements of
40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in annual Hanford Site
groundwater monitoring reports (e.g., DOE/RL-2010-11, Hanford Site Groundwater Monitoring and
Performance Report for 2009: Volumes 1 & 2).

A2 Data Generation and Acquisition

This section addresses data generation and acquisition to ensure that the project’s methods for sampling,
measurement and analysis, data collection or generation, data handling, and QC activities are appropriate
and documented.

A2.1 Sampling Process Design (Experimental Design)
The sampling design is based on regulatory requirements and judgmental sampling.

A2.1.1 Regulatory Requirements

The groundwater protection regulations of WAC 173-303-400 dictate the groundwater sampling and
analysis requirements applicable to interim status TSD units.

A2.1.2 Judgmental Sampling

The selection of sampling and analysis requirements is based on knowledge of the feature or condition
under investigation and is also based on professional judgment. The TSD unit monitoring is based on
professional judgment. Conclusions depend on the validity and accuracy of professional judgment.
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A2.2 Sampling Methods

Sampling is described in the contractor’s environmental QA program plan, including the following:

¢ Field sampling methods

e Sample preservation, containers, and holding times
e Corrective actions for sampling activities

e Decontamination of sampling equipment

The groundwater sampling operations supervisor must ensure that situations that may impair the usability
of samples and/or data are documented in field logbooks or on nonconformance report forms in
accordance with internal corrective action procedures, as appropriate. The groundwater sampling
operations supervisor will note any deviations that occur from the standard procedures for sample
collection, contaminants of potential concern, sample transport, or monitoring. The groundwater sampling
operations supervisor is also responsible for coordinating all activities related to the use of field
monitoring equipment (e.g., dosimeters and industrial hygiene equipment). Field personnel will document
in the logbook all noncompliant measurements taken during field sampling. Ultimately, the groundwater
sampling operations supervisor is responsible for developing, implementing, and communicating
corrective action procedures; for documenting all deviations from procedure; and for ensuring that
immediate corrective actions are applied to field activities. Problems with sample collection, custody, or
data acquisition that adversely impact data quality or impair the ability to acquire data or failure to follow
procedure will be documented in accordance with internal corrective action procedures, as appropriate.

A2.3 Sample Handling and Custody

A sampling and data tracking database is used to track samples from the point of collection through the
laboratory analysis process. Laboratory analytical results are entered and maintained in the HEIS
database. Each sample is identified and labeled with a unique HEIS sample number. The contractor’s
environmental QA program plan specifies sample handling information, including the following:

e Container requirements
e Container labeling and tracking process

e Sample custody requirements
o Shipping and transportation

Sample custody during laboratory analysis is addressed in the applicable laboratory’s standard operating
procedures. Laboratory custody procedures will ensure that sample integrity and identification are
maintained throughout the analytical process. Storage of samples at the laboratory will be consistent with
laboratory instructions prepared by the Sample Management and Reporting organization.

A2.4 Analytical Methods

Information on analytical methods is provided in Table A-2. These analytical methods are controlled in
accordance with the laboratory’s QA plan and the requirements of this QAPjP. The primary contractor
participates in oversight of offsite analytical laboratories to qualify the laboratories for performing
Hanford Site analytical work.





DOE/RL-2009-68, REV. 1

Table A-2. Preservation Techniques, Analytical Methods Used,

and Current Method Quantitation Limits for Continuing Constituents

Cbiléétion an

| Quantitation Limit

‘ A‘n“alysis
Constituent Preservation" . Methods” (ug/L)*
Contamination Indicator Parameters
Total organic carbon G/P, HCL to pH <2 SW-846" Method 9060 1,000
Total organic halides 5, Hp50, to pHl <2, SW-846¢ Method 9020 20
no head space
Metals Analyzed by ICP Method — Unfiltered/Filtered
Calcium 1,000
Cadmium 5
Sodium 5 500
SW-846° Method 6010B/C,
Manganese P, HNO; to pH <2 SW-846 Method 6020°, or 5
EPA/600 Method 200.8°
Potassium 4,000
Iron 50
Magnesium 750
Anions by IC
Bromide 250
Chloride 200
Fluoride 500
Nitrate P EPA/600 Method 300.0" 250
Nitrite 250
Phosphate 500
Sulfate 500
Other
Standard Method® 2320,
Alkalinity G/P EPA/600 Method 310.1, 5,000
EPA/600 Method 310.2
Conductivity, field Field measurement Instrument/meter 1 pohm
Dissolved oxygen, field Field measurement Instrument/meter 0 mg/L
pH, field measurement Field measurement Instrument/meter 0.1
SW-846 Method 8040, 5
Phenol G SW-846 Method 8041, 5
SW-846 Method 8270D 10
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Table A-2. Preservation Techniques, Analytical Methods Used,
and Current Method Quantitation Limits for Continuing Constituents

- ~ Method
: Collection and Analysis Quantitation Limit
Constituent Preservation® Methods” (ug/L)*
Temperature Field measurement Instrument/meter
Turbidity, field measurement Field measurement Instrument/meter 0.1 NTU

a. All samples will be collected in plastic (P) or glass (G) containers and will be cooled to 4°C upon collection.
b. Constituents grouped together are analyzed by the same method, unless otherwise indicated.

c. Detection limit units, unless otherwise indicated.

d. SW-846, Methods for Evaluation of Solid Waste: Physical/Chemical Methods.

e. SW-846 Method 6010 is the preferred method; however, Method 6020 or EPA/600 Method 200.8 may be used, as long as
the method quantitation limit listed is met.

f. Analytical method adapted from Method 300.0, Test Methods for Determination of Inorganic Anions in Water by lon
Chromatography (EPA-600/4-84-017).

g. Standard Methods for the Examination of Water and Wastewater (APHA et al., 2005).

Laboratories providing analytical services in support of this QAPjP will report errors to the Sample
Management and Reporting project coordinator, who will then initiate a sample disposition record.
The error-reporting process is intended to document analytical errors and the resolution of those errors
with the project scientist. The corrective action program addresses the following:

e Evaluation of impacts of laboratory QC failures on data quality
e Root-cause analysis of QC failures

¢ Evaluation of recurring conditions that are adverse to quality

e Trend analysis of quality-affecting problems

e Implementation of a quality improvement process

e Control of nonconforming materials that may affect quality

A2.5 Quality Control

The QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained.
Field QC samples will be collected to evaluate the potential for cross-contamination and to provide
information pertinent to field variability. Field QC for sampling will require the collection of field
replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory QC samples estimate the
precision and bias of the analytical data. Field and laboratory QC samples are summarized in Table A-3.

A2.5.1 Field Quality Control Samples

Field QC samples will be collected to evaluate the potential for cross-contamination and field sampling
performance. The QC samples and the required frequency for collection are described in this section.

Full trip blanks (FTBs) are prepared by the sampling team prior to traveling to the sampling site. The FTB
is filled with high-purity reagent water. The bottles are sealed and transported, unopened, to the field in
the same storage containers used for samples collected that day. Collected FTBs are analyzed for the
same constituents as the samples. The FTBs are used to evaluate potential contamination of the samples
due to the sample bottles, preservative, handling, storage, or transportation.
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Table A-3. QC Samples

‘Sample Type Primary Characteristics Evaluated Frequency

Field QC

Full trip blank Contamination from containers or transportation 1 per 20 well trips
1 each day; volatile

Field transfer blank Contamination from sampling site organic compounds
sampled

Equipment blank Contamination from nondedicated equipment As needed”

Replicate/duplicate samples Reproducibility 1 per 20 well trips

Laboratory QC

Method blanks Laboratory contamination 1 per batch

Laboratory duplicates Laboratory reproducibility See footnote®

Matrix spikes

Matrix effect and laboratory accuracy

See footnote”

Matrix spike duplicates

Laboratory reproducibility/accuracy

See footnote”

Surrogates

Recovery/yield

See footnote”

Laboratory control samples

Method accuracy

1 per batch

a. For portable Grundfos® (registered trademark of Grundfos Pumps Corporation, Colorado Springs, Colorado) pumps,
equipment blanks are collected 1 per 10 well trips. Whenever a new type of nondedicated equipment is used, an equipment
blank shall be collected every time sampling occurs until it can be shown that less frequent collection of equipment blanks is
adequate to monitor the decontamination procedure for the nondedicated equipment.

b. As defined in the laboratory contract or quality assurance plan, and/or analysis procedures.

Field transfer blanks (FXRs) are preserved volatile organic analysis sample bottles that are filled at the
sample collection site with high-purity reagent water that has been transported to the field. After
collection, FXR bottles are sealed and placed in the same storage containers with the samples from the
associated sampling event. The FXR samples are analyzed for volatile organic compounds only.

The FXRs are used to evaluate potential contamination caused by conditions in the field.

Equipment blanks (EBs) are samples in which high-purity reagent water is passed through the pump or
placed in contact with the sampling surfaces of the equipment to collect blank samples identical to the
sample set that will be collected. The EB bottles are placed in the same storage containers with the
samples from the associated sampling event. The EB samples are analyzed for the same constituents as
the samples from the associated sampling event. The EBs are used to evaluate the effectiveness of the
cleaning process to ensure that samples are not cross-contaminated from previous sampling events.

For the field blanks (i.e., FTBs, FXRs, and EBs), results above two times the method detection limit are
identified as suspected contamination. However, for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, toluene, and phthalate esters, the limit is five times the method
detection limit.

Field duplicates, also known as replicates, are two samples that are collected as close as possible to the
same time and same location, and they are intended to be identical. Field duplicates are stored and
transported together and are analyzed for the same constituents. The field duplicates are used to
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determine precision for both sampling and laboratory measurements. The results of the field duplicates
must have precision within 20 percent, as measured by the relative percent difference. Only field
duplicates with at least one result greater than five times the method detection limit or minimum

detectable activity are evaluated.

Double-blind samples contain a concentration of analyte known to the supplier but unknown to the
analyzing laboratory. The laboratory is not informed that the samples are QC samples. The project
submits double-blind samples to assess analytical precision and accuracy.

A2.5.2 Laboratory Quality Control Samples

The laboratory QC samples (e.g., method blanks, laboratory control sample/blank spikes, and matrix
spikes) are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, and will be run at the frequency specified in that reference, unless superseded by agreement.

A2.5.3 Quality Control Requirements

Table A-4 lists the acceptance criteria for QC samples, and Table A-5 lists the acceptable recovery limits
for the double-blind standards. These samples are prepared by spiking Hanford Site background well
water with known concentrations of constituents of interest. Spiking concentrations range from the
detection limit to the upper limit of concentration determined in groundwater on the Hanford Site.
Investigations shall be conducted for double-blind standards that are outside of acceptance limits.

The results from these standards are used to determine the acceptability of the associated parameter data.

Table A-4. Field and Laboratory QC Elements and Acceptance Criteria

Corréétive

. . 0c ~“?‘;Acceptﬁﬂjc‘e
Method® Element ~ Criteria Action
General Chemical Parameters
MB® <MDL Flagged with “C”
Alkalinity LCS 80-120% recovery® Data reviewed*
Eonslushrly DUP <20% RPD Data reviewed”
I;,Ijtal et st MS*® 75-125% recovery® | Flagged with “N”
Total organic halides EB, FTB <2 times MDL Flagged with “Q”
Field duplicate <20% RPD' Flagged with “Q”
Anions
MB <MDL Flagged with “C”
LCS 80-120% recovery® Data reviewed®
DUP <20% RPD* Data reviewed*
Anions by IC
MS 75-125% recovery® Flagged with “N”
EB, FTB <2 times MDL Flagged with “Q”
Field duplicate <20% RPD' Flagged with “Q”
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Table A-4. Field and Laboratory QC Elements and Acceptance Criteria

. ‘ . F e Iy o Acceptance © Corrective
Method® =~ . | Element  Criteria 1. Action
Metals

MB <CRDL Flagged with “C”

LCS 80-120% recovery® Data reviewed®
ICP metals MS 75-125% recovery® Flagged with “N”

ICP/MS metals MSD <20% RPD® Data reviewed®
EB, FTB <2 times MDL Flagged with “Q”
Field duplicate <20% RPD’ Flagged with “Q”

a. Refer to Table A-2 for specific analytical methods.
b. Does not apply to pH.
c. Laboratory-determined, statistically derived control limits may also be used. Such limits are reported with the data.

d. After review, corrective actions are determined on a case-by-case basis. Corrective actions may include a laboratory
recheck or flagging the data as suspect (“Y” flag) or rejected (“R” flag).

e. Applies to total organic carbon and total organic halides only.
f. Applies only in cases where one or both results are greater than five times the detection limit.

Data flags:

C = possible laboratory contamination (analyte was detected in the associated method blank)
N = result may be biased (associated matrix spike result was outside the acceptance limits)
Q = problem with associated field QC sample (blank and/or duplicate results were out of limits)
Table A-5. Blind Standard Constituents and Schedule
e ; . ~ Accuracy ~ Precision
Constituents Frequency ~ (%) (% RSD)*
Carbon tetrachloride Quarterly +25% <25%
Chloroform Quarterly +25% <25%
Trichloroethylene Quarterly +25% <25%
Fluoride Quarterly +25% <25%
. Nitrate Quarterly +25% <25%
Cyanide Quarterly +25% <25%
) Chromium Annually +20% <25%
TOC® Quarterly Va.m?s according to Va.rlgs according to
spiking compound spiking compound
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Table A-5. Blind Standard Constituents and Schedule

~ Accuracy Precision .
Constituents ‘ ~ Frequency : () ~ : (% RSD)*
TOX Quarterly Va'rlgs according to Va.r1e‘:s according to )
spiking compound spiking compound

a. If the results are less than five times the required detection limit, then the criterion is that the difference of the results of the
replicates is less than the required detection limit.
b. The spiking compound generally used for TOC is potassium phthalate. Other spiking compounds may also be used.

c. Two sets of spikes for TOX will be used. The spiking compound for one set should be 2,4,5-trichlorophenol. The spiking
compound for the second set should include the constituents used for the volatile organic compounds sample (carbon
tetrachloride, chloroform, and trichloroethylene).

Holding time is the elapsed time period between sample collection and analysis. The contractor’s
environmental QA program plan provides a table with holding times. Exceeding the required holding
times could result in changes in constituent concentrations due to volatilization, decomposition, or other
chemical alterations. Recommended holding times depend on the analytical method, as specified in
SW-846 or Methods of Chemical Analysis of Water and Wastes (EPA/600/4-79/020). Data associated
with exceeded holding times are flagged with an “H” in the HEIS database. Data that exceed the holding
time shall be maintained but potentially may not be used in statistical analyses.

Additional QC measures include laboratory audits and participation in nationally based performance
evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned
Water Pollution and Water Supply Performance Evaluation studies. The groundwater project periodically
audits the analytical laboratories to identify and solve quality problems, or to prevent such problems
from occurring. Audit results are used to improve performance, and the summaries of audit results and
performance evaluation studies are presented in the annual groundwater monitoring report.

Failure of QC will be determined and evaluated during data validation and the data quality assessment
process. Data will be qualified, as appropriate.

A2.6 Instrument/Equipment Testing, Inspection, and Maintenance

Measurement and testing equipment used in the field or in the laboratory that directly affects the quality

of analytical data will be subject to preventive maintenance measures to minimize measurement system

downtime. Laboratories and onsite measurement organizations must maintain and calibrate their

equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in

the individual laboratory and the onsite organization’s QA plan or operating procedures, as appropriate.

Maintenance of laboratory instruments will be performed in a manner consistent with SW-846, or with

auditable HASQARD and contractual requirements. Consumables, supplies, and reagents will be

reviewed in accordance with SW-846 requirements and will be appropriate for their use. .

A2.7 Instrument/Equipment Calibration and Frequency

Specific field equipment calibration information is provided in the environmental QA program plan.
Standards used for calibration will be certified and traceable to nationally recognized performance
standards. Analytical laboratory instruments and measuring equipment are calibrated in accordance with
the laboratory’s QA plan.
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A2.8 Inspection/Acceptance of Supplies and Consumables

Supplies and consumables used to support sampling and analysis activities are procured in accordance
with internal work requirements and processes that describe the contractor’s acquisition system and the
responsibilities and interfaces necessary to ensure that items procured/acquired for contractor meet the
specific technical and quality requirements. The procurement system ensures that purchased items comply
with applicable procurement specifications. Supplies and consumables are checked and accepted by users
prior to use.

Supplies and consumables that are procured by the analytical laboratories are procured, checked, and used
in accordance with the laboratory’s QA plan.

A2.9 Nondirect Measurements

Nondirect measurements include data obtained from sources such as computer databases, programs,
literature files, and historical databases. If evaluation includes data from historical sources, whenever
possible such data will be validated to the same extent as the data generated as part of this effort. All data
used in evaluations will be identified by source.

A2.10 Data Management

The Sample Management and Reporting organization, in coordination with the RCRA Monitoring and
Reporting manager, is responsible for ensuring that analytical data are appropriately reviewed, managed,
and stored in accordance with applicable programmatic requirements that govern data management
procedures. Electronic data access, when appropriate, will be via a database (e.g., HEIS or

a project-specific database). Where electronic data are not available, hardcopies will be provided in
accordance with Section 9.6 of the Tri Party Agreement Action Plan (Ecology et al., 1989b). The HEIS
database will be identified as a data repository for the Hanford Facility Operating Record unit file.

All field activities will be recorded in the field logbook.

Laboratory errors are reported to the Sample Management and Reporting organization on a routine basis.
For reported laboratory errors, a sample disposition record will be initiated in accordance with contractor
procedures. This process is used to document analytical errors and to establish resolution of the errors
with the RCRA Monitoring and Reporting manager. Sample disposition records become a permanent part
of the analytical data package for future reference and for records management.

A3 Assessment and Oversight

The elements discussed in this section address the activities for assessing the effectiveness of project
implementation and the associated QA and QC activities. The purpose of the assessment is to ensure that
the QAPjP is implemented as prescribed.

A3.1 Assessments and Response Actions

The contractor management, Regulatory Compliance, Quality, and/or Health and Safety organizations
may conduct random surveillances and assessments to verify compliance with the requirements outlined
in this QAPjP.

Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance with the laboratory’s QA plan. The primary contractor conducts oversight of offsite
analytical laboratories to qualify the laboratories for performing Hanford Site analytical work.
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A3.2 Reports to Management

Reports to management on data quality issues will be made if and when these issues are identified. Issues
reported by the laboratories are communicated to the Sample Management and Reporting organization,
which initiates a sample disposition record in accordance with contractor procedures. This process is
used to document analytical or sample issues and to establish resolution with the RCRA Monitoring and
Reporting manager.

A4 Data Validation and Usability

The elements in this section address the QA activities that occur after the data collection phase of the
project is completed. Implementation of these elements determines whether the data conform to the
specified criteria, thus satisfying project objectives. These elements are further discussed in the
contractor’s environmental QA program plan.

A4.1 Data Review, Verification, and Validation

The criteria for verification may include review for completeness (e.g., all samples were analyzed as
requested), use of the correct analytical method/procedure, transcription errors, correct application of
dilution factors, appropriate reporting of dry weight versus wet weight, and correct application of
conversion factors. Laboratory personnel may perform data verification.

A4.2 Verification and Validation Methods

The work activities shall follow documented procedures and processes for data validation and
verification, as summarized below. Validation of groundwater data consists of assessing whether the data
collected and measured truly reflect aquifer conditions. Verification means assessing data accuracy,
completeness, consistency, availability, and internal control practices to determine overall reliability of
the data collected. Other DQOs that shall be met include proper chain-of-custody, sample handling, use
of proper analytical techniques as applied for each constituent, and the quality and acceptability of the
laboratory analyses conducted.

Groundwater monitoring staff perform checks on laboratory electronic data files for formatting, allowed
values, data flagging (i.e., qualifiers), and completeness. Hardcopy results are verified to check for

(1) completeness, (2) notes on condition of samples upon receipt by the laboratory, (3) notes on problems
encountered during analysis of the samples, and (4) correct reporting of results. If data are incomplete or
deficient, staff work with the laboratory to correct the problem found during the analysis.

The data validation process provides the requirements and guidance for validating groundwater data that
are routinely collected. Validation is a systematic process of reviewing verified data against a set of
criteria (provided in Section A2.5) to determine whether the data are acceptable for their intended use.

Results of laboratory and field QC evaluations, double-blind sample results, laboratory performance
evaluation samples, and holding-time criteria are considered when determining data usability. Staff
review the data to identify whether observed changes reflect changes in groundwater quality or potential
data errors, and they may request data reviews of laboratory, field, or water-level data for usability
purposes. The laboratory may be asked to check calculations or re-analyze the sample, or the well may
be resampled. Results of the data reviews are used to flag the data appropriately in the HEIS database
(e.g., “R” for reject, “Y” for suspect, or “G” for good) and/or to add comments.
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A4.3 Reconciliation with User Requirements

The data quality assessment 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
data evaluation is to determine if quantitative data are of the correct type and are of adequate quality and
quantity to meet project DQOs. The RCRA Monitoring and Reporting manager is responsible for
determining if data quality assessment is necessary and for ensuring that, if required, one is performed.
The results of the data quality assessment will be used in interpreting the data and determining if the
objectives of this activity have been met.
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Executive Summary

Low-Level Waste Management Area (LLWMA) 4, which consists of the 218-W-4B and
the 218-W-4C Burial Grounds, is regulated via Revised Code of Washington

(RCW) 70.105 (“Public Health and Safety,” “Hazardous Waste Management”) and its
implementing requirements in Washington Administrative Code (WAC) 173-303-400
(“Dangerous Waste Regulations,” “Interim Status Facility Standards”). The Washington
State Department of Ecology has been authorized by the U.S. Environmental Protection
Agency (Authorized State Hazardous Waste Programs) to conduct its hazardous waste

regulatory program in lieu of the Resource Conservation and Recovery Act of 1976.

This document supersedes Interim Status Groundwater Monitoring Plan for Low-Level
Waste Management Areas 1 to 4, RCRA Facilities, Hanford, Washington (PNNL-14859),
as revised in interim change notices PNNL-14859-ICN-1 and PNNL-14859-ICN-2, to
incorporate changes that have occurred at LLWMA-4, as well as changes to the
monitoring program resulting from transfer of the groundwater monitoring workscope
from Pacific Northwest National Laboratory to the Soil and Groundwater

Remediation Project.

This document describes the groundwater monitoring plan for LLWMA-4. This

monitoring plan addresses the following:

e Number, locations, and depths of wells in the LLWMA-4 groundwater

monitoring network

e Sampling and analytical methods for groundwater parameters and hazardous wastes

or hazardous waste constituents

® Procedures for evaluating groundwater quality information

Schedule for groundwater monitoring at the LLWMA

This indicator monitoring plan is the principal controlling document for conducting

groundwater monitoring at LLWMA-4.
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1 Introduction

Low-Level Waste Management Area (LLWMA) 4 is located in the 200 West Area of the Hanford Site
(Figure 1-1). The LLWMA-4 consists of the 218-W-4B and the 218-W-4C Burial Grounds, which
contain 28 unlined trenches that were used for waste disposal. The 218-W-4B Burial Ground also
contains 12 below-grade caissons at the southern end of the facility. The LLWMA-4 was used for
disposal of low-level radioactive and low-level mixed wastes beginning in 1967. The caissons in the
218-W-4B Burial Ground contain remote-handled, low-level waste (LL W) and retrievable transuranic
(TRU) waste. The dangerous chemicals in the low-level mixed waste portions of LLWMA-4 are
regulated under the Resource Conservation and Recovery Act of 1976 (RCRA), as modified in 40 Code of
Federal Regulations (CFR) 265 (“Interim Status Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities™) and Revised Code of Washington (RCW) 70.105
(“Public Health and Safety,” “Hazardous Waste Management™) and its implementing requirements in
Washington State’s dangerous waste regulations (Washington Administrative Code [WAC] 173-303-400,
“Dangerous Waste Regulations,” “Interim Status Facility Standards™).

The objectives for indicator evaluation monitoring, as required by 40 CFR 265.92(d), “Sampling and
Analysis,” are to determine the following:

e Concentrations of specified groundwater quality parameters annually
¢ Concentrations of groundwater contamination indicator parameters semiannually
e Annual elevation of the water table

The scope of this plan is to obtain the necessary groundwater data to reach the above objectives. This
document replaces the previous groundwater monitoring plan (PNNL-14859, Interim Status Groundwater
Monitoring Plan for Low-Level Waste Management Areas 1 to 4, RCRA Facilities, Hanford, Washington,
as revised in interim change notices PNNL-14859-ICN-1 and PNNL-14859-ICN-2) to include several
activities that have occurred at LLWMA-4 since that plan was written. Chapter 2 summarizes background
information, with reference to additional documents for more detail. Chapter 2 also describes the
LLWMA and the types of waste present, provides a brief history of groundwater monitoring, and
describes the geology and hydrology pertinent to LLWMA-4. This information is summarized as a site
conceptual model to aid in development of the groundwater monitoring program.

Chapter 3 describes the RCRA groundwater monitoring program, including the wells in the monitoring
network, constituents analyzed, sampling frequency, and sampling protocols. Chapter 4 describes data
evaluation and reporting, and Chapter 5 contains references. Appendix A provides the quality assurance
project plan (QAPjP).

1-1
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Figure 1-1. Location Map for LLWMA-4
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2 Background

This chapter describes the LLWMA-4 facility and operating history, the waste and waste characteristics
associated with the LLWMA, the geology and hydrology local to the LLWMA, a summary of previous
monitoring, the groundwater and vadose zone contamination at the LLWMA, and a conceptual model for
the LLWMA. The discussion in this chapter is summarized from previous documents.

2.1 Facility Description and Operating History

The LLWMA-4 is located in the western portion of 200 West Area, west of the Plutonium Finishing
Plant (PFP) and Waste Management Area U. The LLWMA-4 consists of the 218-W-4B and 218-W-4C
Burial Grounds.

211 218-W-4B Burial Ground

The 218-W-4B Burial Ground began receiving waste in 1967. After August 19, 1987, RCRA and
state-only designated, mixed LL W was not disposed to the 218-W-4B Burial Ground. The burial ground
covers 4 ha (10 ac) and contains TRU and TRU mixed waste, some of which is contained in caissons
(DOE/RL-2004-60, 200-SW-1 Nonradioactive Landfills Group Operable Unit and 200-SW-2 Radioactive
Landfills Group Operable Unit Remedial Investigation/Feasibility Study Work Plan).

The 218-W-4B Burial Ground is located in the central portion of the 200 West Area, about 150 m (500 ft)
northwest of the 234-5Z Building and directly west of the 231-Z Building. It consists of 14 trenches

(one trench contains 12 caissons, of which 4 caissons contain suspect TRU waste). The trenches are
approximately 490 m (1,600 ft) long and 3.7 m (12 ft) deep.? The burial ground received miscellaneous
radioactive waste from the 100, 200, and 300 Areas, as well as offsite waste shipments from 1967 to 1990
(a total of approximately 10,461 m’ [13,682 yd®] of waste). Solid waste disposed at the site consisted of
rags, paper, cardboard, plastic, pumps, tanks, process equipment, and other miscellaneous high-dose-rate
and TRU dry waste. The last waste trench at the 218-W-4B Burial Ground was closed in 1990
(DOE/RL-2004-60).

2.1.2 218-W-4C Burial Ground

The 218-W-4C Burial Ground began receiving waste in 1978. The 218-W-4C Burial Ground contains
post-August 19, 1987, RCRA- and state-regulated mixed waste. The burial ground covers approximately
20 ha (50 ac) and contains TRU (some combustible) and test reactor fuel waste. The largest portion of the
218-W-4C Burial Ground is located west and southwest of the PFP, east of Dayton Avenue. A smaller
section of the burial ground is located directly south of the PFP and north of 16™ Street
(DOE/RL-2004-60).

The 281-W-4C Burial Ground is designed to contain up to 65 trenches, including the following:

e Forty-eight trenches run east-west:
— Twenty-four trenches are 184 m (602 ft) long
— Nineteen trenches are 220 m (719 ft) long
— Four trenches are 180 m (594 ft) long
— One trench is 91 m (300 ft) long

1 Based on Hanford Site drawing H-2-33055, Dry Waste Burial Ground 218-W-48B.
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e Seventeen trenches at the 281-W-4C Burial Ground run north-south:
— Fourteen trenches are 200 m (665 ft) long
— Three trenches are 155 m (508 ft) long

Only 15 trenches, ranging from 91 to 219 m (300 to 719 ft) long, have been used for waste storage
and/or disposal.

The 218-W-4C Burial Ground began accepting packaged waste materials from 200 West Area operations,
other Hanford Site areas, and offsite sources in 1974. According to records, the 218-W-4C Burial Ground
contains approximately 20,473 m® (26,777 yd®) of LLW, TRU, and mixed waste. The TRU waste has
been segregated from other burial ground waste since 1970 and was placed in separate burial trenches
and/or areas of burial trenches where the packages are retrievably stored. In 2004, the last open trench at
the 218-W-4B Burial Ground was closed (DOE/RL-2004-60).

2.2 Regulatory Basis

In May 1987, the U.S. Department of Energy (DOE) issued a final rule (10 CFR 962, “Byproduct
Material™), stating that the hazardous waste components of mixed waste are subject to RCRA
regulations. In November 1987, the U.S. Environmental Protection Agency (EPA) authorized the
Washington State Department of Ecology (Ecology) to regulate these hazardous waste components
within the state of Washington (51 FR 24504, “EPA Clarification of Regulatory Authority Over
Radioactive Mixed Waste”). In 1996, the Washington State Attorney General determined that the
effective date of mixed waste in Washington State was August 19, 1987.

In May 1989, DOE, EPA, and Ecology signed the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al., 1989). This agreement established the roles and
responsibilities of the agencies involved in regulating and controlling remedial restoration of the

Hanford Site, which includes LLWMA-4. Groundwater monitoring is conducted at LLWMA-4 in
accordance with WAC 173-303-400(3) (and by reference, 40 CFR 265, Subpart F, “Ground-Water
Monitoring™), which requires monitoring to determine whether dangerous waste or dangerous waste
constituents from the waste site have entered the groundwater. A RCRA groundwater monitoring program
for LLWMA-4 was initiated in 1987 (WHC-SD-EN-AP-015, Revised Ground-Water Monitoring Plan
for the 200 Areas Low-Level Burial Grounds) based on the interim status monitoring requirements of

40 CFR 265, Subpart F and WAC 173-303-400 and continues today.

Groundwater monitoring is conducted at LLWMA-4 in accordance with WAC 173-303-400(3) (and by
reference, 40 CFR 265, Subpart F), which requires monitoring to determine whether dangerous waste or
dangerous waste constituents from the waste site have entered the groundwater. A RCRA groundwater
monitoring program for LLWMA-4 was initiated in 1987 (WHC-SD-EN-AP-015) based on the interim
status monitoring requirements of 40 CFR 265, Subpart F and WAC 173-303-400.

Between 1989 and January 2009, groundwater monitoring was conducted under an indicator evaluation
monitoring program. In January 2009, a groundwater quality assessment program was initiated at
LLWMA-4 (SGW-40211, First Determination RCRA Groundwater Quality Assessment Plan for the
Low-Level Burial Grounds Low-Level Waste Management Area—4) due to elevated total organic carbon
(TOC) in one downgradient well (299-W15-224). In March 2009, groundwater was sampled from wells
299-W15-224, 299-W15-30, and 299-W15-83 and analyzed for coliform bacteria, oil and grease,
chemical oxygen demand, total petroleum hydrocarbons (TPHs) (gasoline, diesel, and kerosene),
pesticides, herbicides, dioxins, and polychlorinated biphenyls, as well as the 40 CFR 264, Appendix IX
(“Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,”
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“Ground-Water Monitoring List”) list of volatile organic analyses and semivolatile organic analyses.
In July 2009, the results of the March sampling did not find dangerous waste in the groundwater at
LLWMA-4, and monitoring at the LLWMA returned to indicator evaluation monitoring.

2.3 Waste Characteristics

The waste characteristics for the 218-W-4B and 218-W-4C Burial Grounds are discussed below.

2.31 218-W-4B Burial Ground

The 218-W-4B Burial Ground received shipments described as miscellaneous, solid, radioactive mixed
waste from several sources on the Hanford Site, including the 100-C, 100-N, 200 West, and 300 Areas.
The waste disposed in the burial ground included rags, paper, rubber gloves, disposable supplies,

and broken tools. The 12 caissons at the south end of the facility contain remote-handled, retrievable
TRU and alpha LLW. Two trenches are also filled with retrievable TRU and TRU mixed waste.

The 218-W-4B Burial Ground did not receive any post-August 19, 1987, RCRA- and state-only
designated mixed LLW.

2.3.2 218-W-4C Burial Ground

The 218-W-4C Burial Ground started receiving waste in 1978. The burial ground covers approximately
23 ha (57 ac) and contains TRU (some combustible) and test reactor fuel waste (DOE REG-0271,
Low-Level Burial Grounds Fact Sheet).

The 218-W-4C Burial Ground began accepting packaged waste materials from 200 West Area operations,
other Hanford Site areas, and offsite sources in 1974 (based on information from the Waste Information
Data System database). According to burial records, the 218-W-4C Burial Ground contained
approximately 21,916 m® (28,665 yd*) of LLW, TRU, and mixed waste. The TRU waste has been
segregated from other landfill waste since 1970 and placed in separate burial trenches and/or areas of
burial trenches, where the packages were retrievably stored.

Trenches 1, 4, 7, 20, and 29, and the east end of Trench 24, contained retrievably stored suspect TRU
waste. Trenches NC, 14, 19, 23, 28, 33, 48, 53, and 58 and the remainder of Trench 24 received buried
LLW. In addition, some of the waste in Trenches NC, 14, and 58 is currently identified as mixed LLW
and was disposed after the effective date of mixed waste regulation at the Hanford Site (August 19, 1987).

The northernmost trench (Trench NC) contains a number of core barrels originating from the

U.S. Department of the Navy. Trench 1 contains drums generated from mining the 216-Z-9 Crib/Trench
and approximately 500 cans of ash received in the early 1980s. The ash was generated by the

232-Z Waste Incinerator Facility, which incinerated miscellaneous waste (e.g. rubber gloves, rags,
paper, spent solvent, and cutting oils).

Trench 7 is at the location of a former waste site. The Z Plant Burning Pit was a disposal site for
combustible nonradioactive construction, office, and nonhazardous laboratory waste, including unnamed
chemicals. The burning pit is reported to have received 2,000 m* (2,600 yd*) of waste for burning,
including less than 1,000 m* (1,300 yd®) of laboratory chemicals. The burning pit was 15 m (50 ft) long,
12 m (40 ft) wide, and 3 m (10 ft) deep, and it was used from 1950 to 1960.

The waste in the 218-W-4C Burial Ground is mainly from the 200 West Area (24 percent by volume),
the 100 Area (12 percent), the 300 Area (9 percent), and offsite generators (47 percent). The remaining
8 percent is from miscellaneous Hanford Site areas and the tank farms. The eastern annex portion of this
unit never received waste (DOE/RL-2004-60).
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24 Geology and Hydrogeology

The geology and hydrology of the 200 West Area, including the area of LLWMA-4, has been described
in detail in the following documents:

e PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds — An Interim Report

¢ PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and
Vicinity, Hanford Site, Washington

e PNNL-16887, Geologic Descriptions for the Solid Waste Low-Level Burial Grounds

e WHC-SD-EN-AP-015, Revised Ground-Water Monitoring Plan for the 200 Areas Low-Level
Burial Grounds

e  WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds

The following discussion summarizes descriptions from these documents. The uppermost aquifer and
aquifers hydraulically interconnected beneath the LLWMA are also discussed.

The LLWMA-4 is underlain from the ground surface to the top of the basalt by the Hanford formation,
the Cold Creek unit, and the Ringold Formation. The vadose zone beneath LLWMA-4 is approximately
68 to 76 m (223 to 249 ft) thick and consists of the Hanford formation, the Cold Creek unit, the Taylor
Flats member of the Ringold Formation, and the upper portion of Unit E of the Wooded Island member of
the Ringold Formation. The water table is at approximately 136 to 137 m (446 to 449 ft) in elevation and
is entirely within the Ringold Unit E. The Ringold lower mud unit is present everywhere beneath the
LLWMA-4 and forms the bottom of the unconfined aquifer. The saturated thickness of the unconfined
aquifer is approximately 69 m (226 ft) in the south (at well 299-W18-22) and 59 m (194 ft) in the north
(at well 299-W15-17). The thickness of the aquifer, as well as the groundwater flow direction and flow
rate, are influenced by the 200-ZP-1 Operable Unit (OU) pump-and-treat system injection wells to the
west of the LLWMA and the extraction wells located northeast of the LLWMA.

Water levels in the unconfined aquifer increased as much as approximately 25 m (82 ft) above the
pre-Hanford natural water table in the area of U Pond (about 325 m [1,066 ft] south of LLWMA-4) due
to artificial recharge from liquid waste disposal operations active between the mid-1940s and 1995.

The height of the water table mound beneath LLWMA-4 was at least 18 m (59 ft) above the pre-Hanford
elevation, as indicated by water levels from well 699-39-79 (located just west of the LLWMA).

Discharges to U Pond and other disposal facilities from the 1940s through the 1970s changed the
groundwater flow direction beneath the LLWMA from eastward (the pre-Hanford direction) to a north
or northwest direction. The groundwater flow direction has more recently returned to the pre-Hanford
eastward direction, which can be attributed to (1) the groundwater mound beneath U Pond dissipating as
a result of cessation of discharges to U Pond, (2) the influence of the 200-ZP-1 OU pump-and-treat
system extraction wells east of LLWMA-4, and (3) the injection wells west of the LLWMA reinforcing
eastward movement of groundwater in the area.

The hydraulic conductivity in the unconfined aquifer beneath LLWMA-4 is on the order of 2.5 to

10 m/day (8.2 to 32.8 ft/day), and the hydraulic gradient is approximately 0.004. Using these values and
assuming an average effective porosity of aquifer materials between 0.1 and 0.3, the groundwater flow
rate is calculated at 0.05 to 0.2 m/day (0.16 to 0.66 ft/day). Figure 2-1 provides a current water table map
for LLWMA-4.
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Figure 2-1. Water Table Map for LLWMA-4, March 2010
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2.5 Summary of Previous Groundwater Monitoring

Monitoring wells were installed at LLWMA-4 between 1987 and 1992. The original monitoring network
included 17 wells. One well, 299-W18-29, was completed in a perched aquifer but went dry soon after

it was drilled. Sampling at LLWMA-4 was suspended for a period of time during fiscal years 1990 and
1991. Groundwater flow was toward the west at the beginning of RCRA monitoring, but the hydraulic
gradient altered dramatically with termination of discharges to U Pond and other facilities. The initiation
of the 200-ZP-1 OU pump-and-treat groundwater remediation also impacted groundwater flow and
quality at LLWMA-4. The monitoring network was updated in 1998 to redefine the upgradient and
downgradient wells. Four shallow wells were chosen to monitor upgradient conditions, and three shallow
wells were chosen to monitor downgradient of the burial ground. In addition, one deep upgradient well
and one shallow upgradient well remained in the monitoring network. Since that time, three additional
upgradient wells have gone dry (299-W15-15, 299-W18-21, and 299-W18-23). After the monitoring
network was updated in 1998 to reflect the changing flow directions, newly designated downgradient
well 299-W15-16 exceeded the statistical comparison value for total organic halides (TOX). The
exceedance was attributed to the regional carbon tetrachloride plume that moved into the area under
previous flow conditions. This exceedance was first reported to Ecology in August 1999. The TOX values
continue to exceed the critical mean value at LLWMA-4.

The LLWMA-4 is affected by regional volatile organic compound (VOC) contamination, and the
northern portion is within the capture zone of the 200-ZP-1 OU interim action pump-and-treat system.
Carbon tetrachloride is the major contaminant in the plume, but chloroform, trichloroethene,
tetrachloroethene, and nitrate are also present.

The TOC concentration exceeded the critical mean of 790 ng/L in well 299-W15-224, with

a concentration between 1,090 and 1,300 pg/L in August 2008. This was the first time that the well
had exceeded the critical mean for TOC. The well was resampled, and the new results available in
November 2008 were 2,100 and 2,200 pg/L, again exceeding the critical mean. A request was then
submitted to resample the well and analyze for an extensive list of VOCs, semivolatile organic
compounds (SVOCs), and TPHs to identify the cause of elevated TOC. The resampling event occurred
in December 2008, and the results received in January 2009 indicted that no organic compounds were
identified that would account for the elevated TOC.

In January 2009, the Soil and Groundwater Remediation Project notified DOE and other CH2M HILL
Plateau Remediation Company organizations regarding the elevated TOC concentration at LLWMA-4,
and DOE then notified Ecology. The project also prepared a groundwater quality assessment plan to
evaluate the elevated TOC, which proposed sampling wells 299-W15-224, 299-W15-30, and 299-W15-83
for analysis of 40 CFR 264, Appendix IX organic constituents and other constituents potentially
responsible for elevated TOC.

Prior to assessment sampling, the pump was removed from well 299-W15-224 and a camera survey was
completed to determine if any anomalies were present in the well. Nothing out of the ordinary was noted
during the camera survey, the pump was replaced, and samples were collected on March 15 and 16, 2009.
The samples were analyzed for 40 CFR 264, Appendix IX list of VOC and SVOC compounds, TOX,
chemical oxygen demand, oil and grease, phenols, pesticides, herbicides, polychlorinated biphenyls,
dioxans, dissolved oxygen, TPH (diesel, gasoline, and kerosene), and coliform bacteria. In July 2009,

the results of the first determination did not find dangerous waste in the groundwater at LLWMA-4, and
monitoring at the LLWMA returned to indicator evaluation monitoring,.
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2.6 Conceptual Model

This section describes the LL WMA-4 conceptual model for potential contaminant transport to guide
future groundwater monitoring. The conceptual model for contaminant release and transport is based on
the following assumptions:

¢ Engineered barriers are not taken into account, so the model is applicable to unlined trenches but is
highly conservative for the newest (lined) mixed waste trenches.

e Average precipitation and net infiltration (5 to 10 cm/yr [2 to 3.9 in./yr]) prevail over the timeframe
of interest.

¢ Net infiltration is assumed to occur under gravity drainage.

¢ Maximum vertical hydraulic conductivity in the vadose zone is assumed to be significantly larger
than the net infiltration rate.

e The effective saturated porosity in the vadose zone is equal to the moisture content.

¢ Leaching of mobile contaminants from buried waste in unsealed containers, or contaminated soils
in direct contact with the trench, are assumed to be the major potential sources for contamination.

e There are no artificial sources of water (e.g., leaking potable or raw water lines) based on
Hanford Site drawings.

e Extreme conditions or accidental releases are recognized as factors but would be addressed under
emergency response/corrective actions.

2.6.1 Geochemical Considerations

The solubility and subsequent mobility of waste constituents in pore fluid depend on the container,
chemical nature of the waste constituents, and natural subsurface geochemical conditions.

Pore fluid in the unsaturated and saturated zones beneath LLWMA-4 is slightly alkaline (7 < pH < 8),
with appreciable amounts of bicarbonate and very little natural organic material. The lack of organic
matter means that conditions are generally oxidizing. Calcium carbonate is also abundant in vadose zone
sediment. These general conditions favor sorption or retardation of many heavy metals (e.g., uranium)
and favor formation of anionic species, which enhances mobility for other metals (e.g., hexavalent
chromium). Laboratory sorption studies have documented these effects and related mobility issues in
Hanford Site media (e.g., WHC-EP-0645, Performance Assessment of the Disposal of Low-Level Waste
in the 200 West Area Burial Grounds; and PNNL-11800, Composite Analysis for Low-Level Waste
Disposal in the 200 Area Plateau of the Hanford Site).

2.6.2 Soil Moisture Factors

With the exception of waste in sealed metal or concrete containers (e.g., retrievable waste), direct
precipitation is the primary driver for hypothetical leaching of waste constituents from the burial
trenches and subsequent transport to groundwater. Contaminants in the soil disposed to the trench or
waste in degradable containers (e.g., cardboard boxes or wooden boxes) subject to collapse are assumed
to be leachable.

The amount of natural infiltration that can pass through the leachable buried waste and drain to the water
table is controlled by the texture of the cover and backfill and by the amount of vegetative cover.
Stratigraphic features in the soil column beneath the buried waste can also influence or retard downward
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migration by spreading soil moisture laterally. Direct observational evidence to assess this effect at
LLWMA-4 is lacking. Under the gravity drainage assumption, only a small horizontal gradient
component is likely to be available to produce lateral spreading of infiltrating water.

Most of the burial ground trenches are backfilled with natural excavation materials (Hanford formation)
consisting of coarse gravel, cobbles, and some interstitial sand. Some amount of vegetation exists on the
established backfilled areas and on unused portions of the LLWMA. A coarse, nonvegetated cover
material allows a major fraction of the precipitation to infiltrate and potentially drain to groundwater.

In “Hanford Site Vadose Zone Studies: An Overview” (Gee et al., 2007), it is estimated that recharge
rates at the Hanford Site range from near zero at highly vegetated sites to greater than 50 mm/yr at
gravel-covered, nonvegetated sites.

2.6.3 Hydrogeologic Considerations

The vadose zone beneath LLWMA-4 is between 68 and 76 m (223 and 249 ft) thick and consists of (from
top to bottom) the Hanford formation, the Cold Creek unit, and the Ringold Formation. The Cold Creek
unit is likely to retard downward movement of moisture and contaminants due to the finer textured
sediment and cementing that characterize this stratigraphic feature in the vadose zone.

If contaminants do break through to groundwater beneath LLWMA-4, contaminants would move toward
the east-northeast. The flow direction has shifted from nearly north to northeast and is slowly changing
eastward as the influence of the groundwater mound subsides. Also, because of the low permeability of
the aquifer in this area, groundwater flow rate is estimated to be between about 18.3 to 73 m/yr

(60.03 to 239.50 ft/yr).

As the 200-ZP-1 OU groundwater pump-and-treat system is expanded to add extraction and injection
wells to provide greater capacity, the pump-and-treat system may impact groundwater levels and
gradients beneath LLWMA-4. After the system is completed and operating, groundwater-level data wilt
be evaluated. Any hydrologic and hydrogeologic impacts that occur based on the operation of the
pump-and-treat system will be reported and incorporated into the monitoring program.

2.7 Data Quality Objectives

To define the required information for groundwater indicator evaluation monitoring, the data quality
objective (DQO) process is used to ensure that data gathered are of appropriate quantity and quality to
meet specific objectives. The DQO parameters, regulatory interim status requirements, and associated
reports supporting the regulatory requirements are outlined in Table 2-1.
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Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters

DQO
Parameter

Related
Requirements

Plan Criteria and Associated
Historical Documentation

Scope

RCRA interim status ground-water monitoring at sites where no impact to
ground-water has been identified. Related requirements are found in

WAC 173-303-400(3) and 40 CFR 265.90 through 40 CFR 265.94, as modified by
WAC 173-303-400(3)(b) and WAC 173-303-400(3)(c)(V).

Number and location of
wells

Point(s) of compliance

6-C

40 CFR 265.91, Ground-Water Monitoring System.

(a) A ground-water monitoring system must be capable of yielding ground-water
samples for analysis and must consist of:

(1) Monitoring wells (at least one) installed hydraulically upgradient (i.e., in the
direction of increasing static head) from the limit of the waste management area.
Their number, locations, and depths must be sufficient to yield ground-water
samples that are: )

(i) Representative of background ground-water quality in the uppermost aquifer
near the facility; and

(i) Not affected by the facility; and

(2) Monitoring wells (at least three) installed hydraulically downgradient (i.e. in the
direction of decreasing static head) at the limit of the waste management area.
Their number, locations, and depths must ensure that they immediately detect
any statistically significant amounts of dangerous waste or dangerous waste
constituents that migrate from the waste management area to the uppermost
aquifer.

This plan, Section 3.2

PNNL-14859, Interim Status
Groundwater Monitoring Plan for Low-
Level Waste Management Areas 1 to 4,
RCRA Facilities, Hanford, Washington
PNNL-14859-ICN-1

PNNL-14859-ICN-2

Well configuration (depth
and length of screened
interval; well construction)

40 CFR 265.91, Ground-Water Monitoring System, as modified by
WAC 173-303-400.

(c) All monitoring wells must be cased in a manner that maintains the integrity of the
monitoring well borehole. This casing must be screened or perforated, and packed
with gravel or sand where necessary; to enable sample collection at depths where
appropriate aquifer flow zones exist. The annular space (i.e., the space between the
borehole and well casing) above the sampling depth must be sealed with a suitable
material (e.g., cement grout or bentonite slurry) to prevent contamination of samples
and the ground-water.

Additional Requirements from
WAC 173-303-400(3)(c)(v)(C).

Ground-water monitoring wells must be designed, constructed, and operated so as
to prevent ground-water contamination. WAC 173-160 may be used as guidance in
the installation of wells.

This plan, Section 3.2

PNNL-14859, Interim Status
Groundwater Monitoring Plan for Low-
Level Waste Management Areas 1 to 4,
RCRA Facilities, Hanford, Washington
PNNL-14859-ICN-1

PNNL-14859-ICN-2
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Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters

DQO Related Plan Criteria and Associated
Parameter Requirements Historical Documentation
Frequency of sampling 40 CFR 265.92 Sampling and Analysis. This plan, Section 3.1 and Appendix A

Types of analysis or
measurement

Method detection limits or
accuracy and precision

(b) The owner or operator must determine the concentration or value of the following PNNL-14859, Interim Status

parameters in ground-water samples in accordance with paragraphs (c) and (d) of Groundwater Monitoring Plan for Low-

this section: Level Waste Management Areas 1 to 4,
(1) Parameters characterizing the suitability of the ground-water as a drinking RCRA Facilities, Hanford, Washington
water supply, as specified in Appendix ll. PNNL-14859-ICN-1

[NOTE: Have not listed these because, in accordance with 40 CFR 265.92(c)(1), PNNL-14859-ICN-2
these analyses are only conducted for the first year, and this site is not in the first
year of monitoring.]

(2) Parameters establishing ground-water quality:
(i) Chloride
(ii) Iron
(iii) Manganese
(iv) Phenols
(v) Sodium
(vi) Sulfate
[COMMENT: These parameters are to be used as a basis for comparison in the
event a groundwater quality assessment is required under 40 CFR 265.93(d).]
(3) Parameters used as indicators of ground-water contamination:
(i) pH
(ii) Specific conductance
(iii) Total organic carbon
(iv) Total organic halogen

(c)(1) For all monitoring wells, the owner or operator must establish initial
background concentrations or values of all parameters specified in paragraph (b) of
this section. The owner or operator must do this quarterly for one year.

(c)(2) For each of the indicator parameters specified in paragraph (b)(3) of this
section, at least four replicate measurements must be obtained for each sample and
the initial background arithmetic mean and variance must be determined by pooling
the replicate measurements for the respective parameter concentrations or values in
samples obtained from upgradient wells during the first year.
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Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters

DQO
Parameter

Related
Requirements

Plan Criteria and Associated
Historical Documentation

40 CFR 265.92 Sampling and Analysis. (cont’d)

(d) After the first year, all monitoring wells must be sampled and the samples
analyzed with the following frequencies:

(1) Samples collected to establish ground-water quality must be obtained and
analyzed for the parameters specified in paragraph (b)(2) of this section at
least annually.

(2) Samples collected to indicate ground-water contamination must be obtained
and analyzed for the parameters specified in paragraph (b)(3) of this section at
least semiannually.

(e) Elevation of the ground-water surface at each monitoring well must be
determined each time a sample is obtained.

Methods used to evaluate
the collected data

40 CFR 265.93 Preparation, Evaluation, and Response.

(b) For each indicator parameter specified in 40 CFR 265.92(b)(3), the owner or
operator must calculate the arithmetic mean and variance, based on at least four
replicate measurements on each sample, for each well monitored in accordance
with 40 CFR 265.92(d)(2) and compare these results with the initial background
arithmetic mean. The comparison must consider individually each of the wells in the
monitoring system, and must use the Student's t-test at the 0.01 level of significance
(see Appendix 1V) to determine statistically significant increases (and decreases, in
the case of pH) over initial background.

This plan, Section 4.2 and Appendix A

PNNL-14859, Interim Status
Groundwater Monitoring Plan for Low-
Level Waste Management Areas 1 to 4,
RCRA Facilities, Hanford, Washington
PNNL-14859-ICN-1

PNNL-14859-ICN-2

Notes: The references cited in this table are listed in the reference list (Chapter 5) of this plan.

Resource Conservation and Recovery Act of 1976

CFR = Code of Federal Regulations
DQO = data quality objective

RCRA =

WAC =

Washington Administrative Code
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3 Groundwater Monitoring Program

This chapter lists the wells monitored, constituents analyzed, and sampling frequency. Protocols for
sampling and analysis are provided in the QAPjP in Appendix A.

3.1 Constituent List and Sampling Frequency

Table 3-1 lists the constituents to be analyzed for RCRA. All wells are to be sampled semiannually and
constituents are monitored semiannually or annually, as indicated in Table 3-1.

Maintenance problems and sampling logistics sometimes delay scheduled sampling events. If a well is
delayed more than 3 months, that event will be cancelled, as it would be nearly time for the next
scheduled sampling event. Missed sampling events are reported in the annual groundwater report.

3.2 Monitoring Well Network

Figure 3-1 shows the groundwater monitoring well network for LLWMA-4. Table 3-1 lists the wells in
the groundwater monitoring network, their constituents, and sampling frequencies. Some of the wells in
the LLWMA -4 monitoring network are also sampled for the 200-ZP-1 OU. Sampling for LLWMA-4 and
the 200-ZP-1 OU is coordinated to eliminate duplicate analyses and well trips.

Table 3-2 summarizes well construction information and provides the current water table elevation in
each well. All of the wells in the LLWMA -4 monitoring network are constructed to meet the
requirements of WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells.”
These wells have stainless-steel casing and screen, sand pack in the screened interval, and full annular
seal above.

There are currently no upgradient wells at LLWMA-4, as all have either gone dry or groundwater flow
direction has changed due to the influence of injections wells west of the LLWMA. Four new
downgradient wells were drilled in 2005 and 2006. Several alternatives are currently being considered
regarding upgradient well compliance issues:

¢ Deepen existing wells upgradient of LLWMA-4: Four dry monitoring wells that have not yet been
decommissioned are located along the western (upgradient) edge of LLWMA-4 and are candidates
for deepening. The March 2009 depth to water is between approximately 77 m (252 ft) below ground
surface at well 299-W15-15 and 68 m (223 ft) below ground surface at well 299-W18-21 prior to
the wells going dry. Thus, the dry wells located west of LLWMA-4 would need to be deepened as
much as 7.6 m (25 ft) from original drilled depth to have about 6.1 m (20 ft) of water in the new
screened interval.

¢ Identify one existing useable well upgradient: Only well 699-39-79 is a potential candidate for use
as an upgradient well. The well is an old, perforated, carbon-steel well that is currently used for
water-level measurements. There is no documentation regarding the surface casing, surface seals,
or annual seals; therefore, the well is not WAC 173-160-compliant but it might be usable as
a monitoring well after further evaluation and extensive well maintenance.
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Table 3-1. Sampling Schedule for LLWMA-4

RCRA Required Constituents® Supporting Constituents®
Contamination Indicator Groundwater Quality
Parameters Parameters
i) Metals (Filtered =
£ . Anions® and Unfiltered)® S
8 A () <

TE= s 2 ? 5 =

® 8 @ - — o, T
8 | 3 g3 8| o | g E| 2|5 (8| 2| £
Bil 8 | o |88 o x | S| E ||| 2| § E|E| 28| S
Well Name Purpose sl 2 | 2 |eS| B | B |G| e|a ||| 2|R|B]| =
sopwisyy |Downgradent | 4 | g | 5 | 8 | 8 | 8 |a | alalala|la]|s 8] s |s

(deep)

299-W15-30 Downgradient Y S S4 S4 S4 S4 A A A A A A S S S S
299-W15-83 Downgradient ¥ S S4 S4 S4 S;i A A A A A A S S S S
299-W15-94 Downgradient Y S S4 S4 S4 S4 A A A A A A S S S S
299-W15-152 | Downgradient Y S S4 S4 S4 S4 A A A A A A S S S S
299-W15-224 | Downgradient i S S4 S4 S4 S4 A A A A A A S S S S
299-W18-22 (L(’j‘;%':)‘”e”t vy|s|s |8 |s|s8|a|la|la]lalal|la|s|s]|s|s

a. Constituents and parameters required by 40 CFR 265.92, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage,

and Disposal Facilities,” “Sampling and Analysis.”
b. Constituents are not required by RCRA but are needed to support interpretation.

c. Field measurement.
d. For anions, analytes include, but are not limited to, chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include, but are not limited to,

calcium, chromium, iron, magnesium, manganese, potassium, and sodium.

L "A3¥ '69-6002-14/300






£t

Table 3-1. Sampling Schedule for LLWMA-4

RCRA Required Constituents®

Supporting Constituents®

Contamination Indicator Groundwater Quality
Parameters Parameters
Metals (Filtered £
E - Anions® and Unfiltered)® >
- © [ < »
S| % : g 5 =
o S o T " 5 2 >
8 | < £3 B | e |E c|l 2| 8| &| 2| £
gL 8 1981w w5 R |E DL E| 212|835
S s sl 818l 8B/ E IS 2] 5|5 8| =
Well Name Purpose s s s |00 | F - o » | o | E| = o - | = | D <
A = sampled annually
CFR = Code of Federal Regulations
LLWMA = |ow-level waste management area
RCRA = Resource Conservation and Recovery Act of 1976
S sampled semiannually
S4 = sampled semiannually, with quadruplicate samples taken
TOC = total organic carbon
TOX = total organic halides
WAC = Washington Administrative Code
b d = well is constructed to the resource protection well standards of WAC 173-160, “Minimum Standards for Construction and Maintenance

of Wells”
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Table 3-2. Attributes for Wells in LLWMA-4 Groundwater Monitoring Network

Top of Casing | Water Table Open Inotgfvnal Water
Well Completion Easting Northing Elevation Elevation Interval Top Bottom Remaining
Name Date (m) (m) (m NAVDS88) (m amsl)* (m amsl) (m amsl) (m)
299-W15-17 October 1987 566306.891 135718.958 209.78 135.57 80.98 77.98 57.59
299-W15-30 May 1995 588304.617 135748.936 210.13 13557 143.668 131.49 4.08
299-W15-83 September 2005 566304.52 135826.24 209.32 135.32 137.69 127.02 8.30
299-W15-94 September 2005 566307.58 135640.34 209.86 135.62 137.90 126.23 8.39
299-W15-152 September 2005 566309.40 135550.00 209.87 135.72 137.93 126.26 8.46
299-W15-224 April 2006 566307.89 135926.08 209.19 135.29 137.41 126.74 8.55
299-W18-22 September 1987 566088.632 134990.157 204.86 136.56 77.91 68.46 68.10

* March 2009 water levels.

amsl =
NAVD88 =

above mean sea level
North American Vertical Datum of 1988
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Alternative statistics that do not require upgradient wells: The RCRA allows application of
intrawell statistical methods for analysis of groundwater monitoring data at permitted facilities. These
methods, allowable in accordance with WAC 173-303-645(8) (“Releases from Regulated Units”),
include the use of a tolerance or prediction interval procedure (in WAC 173-303-645[8][h][ii])) and

a control-chart approach (in WAC 173-303-645[8][h][iv]). These approaches may be applied without
use of upgradient wells because each new analytical result from a downgradient well is compared to
previously obtained results from the same well. For groundwater applications, procedures for both
methods are discussed in EPA guidance (EPA/530-R-93-003, Statistical Training Course for Ground-
Water Monitoring Data Analysis; EPA 530/R-09-007, Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities Unified Guidance) and in Guide for Developing Appropriate
Statistical Approaches for Ground-Water Detection Monitoring Programs (ASTM D6312-98).

Temporary use of a new expanded 200 West Area pump-and-treat injection well: New injection
well IW-6 is currently planned to be located on the west (downgradient) side of LLWMA-4. It may
be feasible that when the well is drilled, it could be used as an upgradient monitoring wells until such
time that it is needed for an injection well. The well is not scheduled to be drilled until 2012, but it
may be possible to move installation for well IW-6 to an earlier date. New injection well IW-7 is
currently planned to be located on the east side (downgradient) of LLWMA-4, and this well is also
scheduled for installation in 2012. Results of future modeling for the pump-and-treat system may
result in moving well IW-7 further west, along the upgradient side of LLWMA-4.

3.3 Sampling and Analysis Protocol

Groundwater monitoring activities at LLWMA-4 follow the conventions of the project and are described
in Chapter 4 and Appendix A.

3.4 Differences Between This Plan and Previous Plan

There are several differences between the wells and analytes monitored by this plan and the wells and
analytes measured by the previous plan (PNNL-14859-ICN-2), including the following:

Three wells that recently went dry (299-W15-15, 299-W18-21, and 299-W18-23) have been dropped
from the network described in the previous plan.

Two analytes, mercury and lead, have been dropped from the LLWMA-4 analyte list. Twenty years
of monitoring for these constituents has shown that neither is a problem at the LLWMA.

The sampling frequency for supporting parameters has been changed from semiannual to annual,
which is still in compliance with 40 CFR 265.92(d)(1).

3-6
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4 Data Evaluation and Reporting

This chapter discusses data evaluation and reporting for LLWMA-4.

41 Data Review

Data review, validation, and verification activities are discussed in the QAPjP (Appendix A).

4.2 Statistical Evaluation

Statistical upgradient and downgradient comparisons are required to test for potential impact to the
groundwater at RCRA interim status facilities in accordance with 40 CFR 265.93, “Preparation,
Evaluation, and Response.” For each of the four indicator parameters, the owner or operator must
calculate the arithmetic mean and variance based on at least four replicate measurements on each sample
for each well monitored, and compare these results with the initial background arithmetic mean.

The comparison must consider each of the individual wells in the monitoring system and must use

the Student’s t-test at the 0.01 level of significance to determine statistically significant increases (and
decreases, in the case of pH) over initial background. Implementation of the statistical test method at
the Hanford Site, including at LLWMA-4, is described in further detail in Hanford Site Groundwater
Monitoring: Setting, Sources and Methods (PNNL-13080); Statistical Approach on RCRA Groundwater
Monitoring Projects at the Hanford Site (WHC-SA-1124-FP); and EPA 530/R-09-007.

If comparisons for an upgradient well show a significant increase (or pH decrease), the information must
be submitted in the Hanford Site annual groundwater report. If the comparisons for a downgradient well
show a significant increase (or pH decrease), then the well is resampled and split samples are sent to
different laboratories to determine if the exceedance of the comparison value was the result of laboratory
error. In addition, the original samples may be re-analyzed if laboratory error is suspected.

If the exceedance of the statistical comparison value is confirmed by resampling, written notice is then
provided to the regional administrator within 7 days that the facility may be affecting groundwater
quality. Within 15 days after the notification, a groundwater quality assessment program must be
developed and submitted. In some instances, it is possible to immediately determine that the statistical
finding is not the result of contamination from the facility. In that case, the regional administrator is
notified and an assessment program is not instituted.

4.3 Interpretation

After data are validated and verified, acceptable data are used to interpret groundwater conditions at
LLWMA-4. Interpretive techniques include the following;:

e Hydrographs: Graph water levels versus time to determine decreases, increases, seasonal, or
manmade fluctuations in groundwater levels.

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

e 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 are related to changes in water level or in groundwater flow directions.
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e Plume maps: Map distributions of chemical or radiological constituent concentrations in the aquifer
to determine extent of contamination. Changes in plume distribution over time assist in determining
plume movement and the direction of groundwater flow.

e Contaminant ratios: Can sometimes be used to distinguish among different sources
of contamination.

4.4 Annual Determination of Monitoring Network

The RCRA groundwater monitoring requirements include an annual evaluation of the groundwater
monitoring network to determine if it remains adequate to monitor the LLWMA. The network must
include upgradient and downgradient wells in the uppermost aquifer.

The groundwater flow direction beneath LLWMA-4 may change in the future due to increases or
decreases in groundwater extraction and injection associated with the 200-ZP-1 OU groundwater
pump-and-treat system. The 200-ZP-1 groundwater pump-and-treat system is currently being expanded
and is expected to begin operations in late 2011. The expansion has delayed proposing new monitoring
well construction until after the anticipated large effects of the expanded pump-and-treat system are
measured. Any new RCRA wells needed at LLWMA-4 will be negotiated and prioritized by Ecology,
DOE, and EPA and approved in accordance with Tri-Party Agreement Milestone M-24-00.

Water-level measurements will continue to be collected before each sampling event. A more
comprehensive set of water-level measurements is made in the 200 West Area in March of each year.
The resulting data presented in the annual Hanford Site groundwater monitoring report

(e.g., DOE/RL-2010-11, Hanford Site Groundwater Monitoring and Performance Report for 2009:
Volumes 1 & 2).

4.5 Reporting and Notification

The results of indicator evaluation monitoring are reported annually in accordance with the requirements
of 40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in the annual Hanford Site
groundwater monitoring report (e.g., DOE/RL-2010-11).
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Quality Assurance Project Plan
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Quality Assurance Project Plan

The contractor’s quality assurance (QA) program describes the contractor’s QA structure, requirements,
implementation methods, and responsibilities. The contractor’s environmental QA program plan provides
the requirements for collecting and assessing environmental data in accordance with the following;:

e 10 Code of Federal Regulations (CFR) 830, Subpart A, “Nuclear Safety Management,”
“Quality Assurance Requirements”

e DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Documents
(HASQARD)

* EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans
e U.S. Department of Energy (DOE) O 414.1C, Quality Assurance

This quality assurance project plan (QAPjP) establishes the quality requirements for environmental data
collection including the planning, implementation, and assessment of sampling, field measurements, and
laboratory analyses. Sections 6.5 and 7.8 of the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al., 1989a), Attachment 2, “Action Plan,” require that QA/quality
control (QC) and sampling and analysis activities specify the QA requirements for treatment, storage,
and disposal (TSD) units. The HASQARD requirements (DOE/RL-96-68) also apply to this work.

The content of this QAPjP is patterned after the QA elements of EPA/240/B-01/003. The QAPjP
demonstrates conformance to the Part B requirements of ANSI/ASQ E4, Quality Systems for
Environmental Data and Technology Programs: Requirements with Guidance for Use. This QAPjP is
divided into four sections (designated in EPA/240/B-01/003) that describe the quality requirements
and controls applicable to this investigation. This QAP)P is intended to supplement the contractor’s
environmental QA program plan.

A1 Project Management

This section addresses the basic aspects of project management and will ensure that the project has
defined goals, that the participants understand the goals and the approaches used, and that the planned
outputs are appropriately documented.

A1.1  Project/Task Organization

The project organization in regard to planning, sampling, analysis, and data assessment is described in
the following subsections and is shown in Figure A-1. For each functional primary contractor role, there
is a corresponding oversight role within the DOE.

A1.1.1  Regulatory Project Manager

The Washington State Department of Ecology (Ecology) project manager is responsible for oversight
of the work being performed under this groundwater monitoring plan. Ecology will work with the
DOE Richland Operations Office (RL) to resolve concerns regarding the work as described in

this QAPjP. Ecology can request this plan during a regulatory compliance inspection for review.
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Figure A-1. Project Organization

A11.2 U.S. Department of Energy, Richland Operations Office Project Manager

Hanford Site cleanup is the responsibility of RL. The RL project manager is responsible for authorizing
the contractor to perform activities under the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980; the Resource Conservation and Recovery Act of 1976 (RCRA); the Atomic
Energy Act of 1954; and the Tri-Party Agreement for the Hanford Site.

A1.1.3 U.S. Department of Energy, Richland Operations Office Subject Matter Expert

The RL subject matter expert is responsible for day-to-day oversight of the contractor’s performance of
workscope, for working with the contractor and the regulatory agencies to identify and work through
issues, and for providing technical input to the RL project manager.

A11.4 Contractor Groundwater Remediation Department Manager

The contractor groundwater remediation department manager provides oversight for all activities and
coordinates with DOE, the regulators, and primary contractor management in support of sampling and
reporting activities. The remediation department manager also provides support to the RCRA Monitoring
and Reporting manager to ensure that work is performed safely and cost effectively.
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A1.1.5 Groundwater Sampling Operations

Groundwater sampling operations is responsible for planning and coordinating field sampling resources
and provides the field work supervisor for routine groundwater sampling operations. The field work
supervisor directs the samplers, who collect groundwater samples in accordance with the sampling and
analysis plan, and corresponding standard procedures and work packages. The samplers also complete
the field logbook and chain-of-custody forms, including any shipping paperwork, and ensure delivery of
the samples to the analytical laboratory.

A1.1.6 RCRA Monitoring and Reporting

The RCRA Monitoring and Reporting manager is responsible for direct management of activities
performed to meet RCRA TSD monitoring requirements. The RCRA Monitoring and Reporting manager
coordinates with and reports to DOE and primary contractor management regarding RCRA TSD
monitoring requirements. The RCRA Monitoring and Reporting manager assigns scientists to provide
technical expertise.

A1.1.7  Sample Management and Reporting Organization

The Sample Management and Reporting organization coordinates laboratory analytical work to

ensure that laboratories conform to HASQARD requirements (or their equivalent), as approved by DOE,
the U.S. Environmental Protection Agency (EPA), and Ecology. Sample Management and Reporting
receives analytical data from the laboratories, performs data entry into the Hanford Environmental
Information System (HEIS) database, and arranges for data validation. Sample Management and
Reporting is responsible for informing the RCRA Monitoring and Reporting manager of any issues
reported by the analytical laboratories.

A1.1.8 Contract Laboratories

The contract laboratories analyze samples in accordance with established procedures and provide
necessary sample reports and explanations of results to support data validation. The laboratories must
meet site-specific QA requirements and must have an approved QA plan in place.

A1.1.9 Quality Assurance

The QA point of contact is matrixed to the subject matter expert and is responsible for QA issues on the
project. Responsibilities include overseeing implementation of the project QA requirements; reviewing
project documents, including data quality objective (DQO) summary reports, sampling and analysis plans,
and the QAPjP; and participating in QA assessments on sample collection and analysis activities, as
appropriate. The QA point of contact must be independent of the unit generating the data.

A1.1.10 Environmental Compliance Officer

The environmental compliance officer 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.

A1.1.11 Health and Safety

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

A1.1.12 Waste Management

Waste Management communicates policies and procedures and ensures project compliance for storage,
transportation, disposal, and waste tracking in a safe and cost-effective manner.
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A1.2 Problem Definition/Background 1

The problem definition, as required by Washington Administrative Code (WAC) 173-303-400
(“Dangerous Waste Regulations,” “Interim Status Facility Standards™) and 40 CFR 265, Subpart F
(“Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” “Ground-Water Monitoring”), is outlined in the main text discussion of this
monitoring plan. The background is also provided in the monitoring plan.

A1.3 Project/Task Description

The project description is provided in Chapters 3 and 4 of this monitoring plan and includes the selection
of appropriate dangerous waste or dangerous waste constituents, collection and analyses of groundwater
from the monitoring network, interpretation of analytical results, evaluation of the monitoring network,
and reporting.

The target analytes, along with the monitoring wells and frequency of sampling, are provided in
Chapter 3.

A1.4 Quality Objectives and Criteria

The quality objectives and criteria for groundwater monitoring are defined in this QAPjP in order to
meet the evaluation requirements stated in the monitoring plan.

A1.5 Special Training/Certification

Workers receive a level of training that is commensurate with their responsibility of collecting and
transporting groundwater samples according to the requirements of WAC 173-303-330, “Personnel
Training.” The field work supervisor, in coordination with line management, will ensure that all field
personnel meet training requirements.

A1.6 Documents and Records

The project scientist is responsible for ensuring that the current version of the groundwater monitoring
plan is used and for providing any updates to field personnel. Version control is maintained by the
administrative document control process. Significant changes to the plan that affect DQOs will be
reviewed and approved by DOE and the regulatory agency prior to implementation. Table A-1 defines
the types of changes that may be made to the sampling design and the documentation requirements.

Logbooks and data forms are required for field activities. The logbook must be identified with a unique
project name and number. Individuals 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 HEIS database will be identified as a data repository for the Hanford Facility Operating Record
unit file. Records may be stored in either electronic or hardcopy format. Documentation and records,
regardless of medium or format, are controlled in accordance with internal work requirements and
processes that ensure accuracy and retrievability of stored records. Records required by the Tri-Party
Agreement will be managed in accordance with the requirements therein.

A-4
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Table A-1. Actions and Documentation for Regulatory Notification

Type of Change Action Documentation
Temporary addition of wells or RCRA Monitoring and Reporting R :
constituents, or increased sampling manager approval; notify Projects scredule fraking

frequency regulatory agency, if appropriate Systam

Unintentional impact to groundwater

monitoring plan including one-time

missed well sampling due to operational

constraints, delayed sample collection, Electronic notification RCRA annual report
broken pump, lost bottle set, missed

sampling of indicator parameters, loss of

samples in transit, etc.

Planned change to groundwater
monitoring activities, including addition or
deletion of constituents or wells, change
of sampling frequency, etc.

Revised RCRA groundwater

Revise monitoring plan monitoring plan

Anticipated unavoidable changes Electronic notification; revise RCRA annual report and revised
(e.g., dry wells) monitoring plan groundwater monitoring plan

RCRA = Resource Conservation and Recovery Act of 1976

The results of groundwater monitoring are reported annually in accordance with the requirements of
40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in annual Hanford Site
groundwater monitoring reports (e.g., DOE/RL-2010-11, Hanford Site Groundwater Monitoring and
Performance Report for 2009: Volumes I & 2).

A2 Data Generation and Acquisition

This section addresses data generation and acquisition to ensure that the project’s methods for sampling,
measurement and analysis, data collection or generation, data handling, and QC activities are appropriate
and documented.

A21 Sampling Process Design (Experimental Design)
The sampling design is based on regulatory requirements and judgmental sampling.

A21.1 Regulatory Requirements

The groundwater protection regulations of WAC 173-303-400 dictate the groundwater sampling and
analysis requirements applicable to interim status TSD units.

A21.2 Judgmental Sampling

The selection of sampling and analysis requirements is based on knowledge of the feature or condition
under investigation and is also based on professional judgment. The TSD monitoring is based on
professional judgment. Conclusions depend on the validity and accuracy of professional judgment.
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A2.2 Sampling Methods

Sampling is described in the contractor’s environmental QA program plan, including the following:

¢ Field sampling methods

* Sample preservation, containers, and holding times
e Corrective actions for sampling activities

e Decontamination of sampling equipment

The groundwater sampling operations supervisor must ensure that situations that may impair the usability
of samples and/or data are documented in the field logbook or on nonconformance report forms in
accordance with internal corrective action procedures, as appropriate. The groundwater sampling
operations supervisor will note any deviations that occur from the standard procedures for sample
collection, contaminants of potential concern, sample transport, or monitoring. The groundwater sampling
operations supervisor is also responsible for coordinating all activities related to the use of field
monitoring equipment (e.g., dosimeters and industrial hygiene equipment). Field personnel will document
in the logbook all noncompliant measurements taken during field sampling. Ultimately, the groundwater
sampling operations supervisor is responsible for developing, implementing, and communicating
corrective action procedures; for documenting all deviations from procedure; and for ensuring that
immediate corrective actions are applied to field activities. Problems with sample collection, custody, or
data acquisition that adversely impact data quality or impair the ability to acquire data or failure to follow
procedure will be documented in accordance with internal corrective action procedures, as appropriate.

A2.3 Sample Handling and Custody

A sampling and data tracking database is used to track samples from the point of collection through the
laboratory analysis process. Laboratory analytical results are entered and maintained in the HEIS
database. Each sample is identified and labeled with a unique HEIS sample number. The contractor’s
environmental QA program plan specifies sample handling information, including the following:

» Container requirements

e Container labeling and tracking process
e Sample custody requirements

e Shipping and transportation

Sample custody during laboratory analysis is addressed in the applicable laboratory’s standard operating
procedures. Laboratory custody procedures will ensure that sample integrity and identification are
maintained throughout the analytical process. Storage of samples at the laboratory will be consistent with
laboratory instructions prepared by the Sample Management and Reporting organization.

A2.4 Analytical Methods

Information on analytical methods is provided in Tables A-2 and A-3. These analytical methods are
controlled in accordance with the laboratory’s QA plan and the requirements of this QAPjP. The primary
contractor participates in oversight of offsite analytical laboratories to qualify the laboratories for
performing Hanford Site analytical work.

A6
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Table A-2. Preservation Techniques, Analytical Methods Used, and Current
Method Quantitation Limits for Continuing Constituents

Method
Collection and Analysis Quantitation
Constituent Preservation® Methods” Limit (ug/L)°
Contamination Indicator Parameters
Total organic carbon G, HCl to pH <2 SW-846 Method 9060 1,000
Total organic halides &, r';gﬁg;;:p‘;";;z’ SW-846 Method 9020 20
Metals Analyzed by Inductively Coupled Plasma Method - Unfiltered/Filtered
Calcium 1,000
Chromium 10
Sodium = 500
SW-846° Method 6010B/C,
Manganese P, HNO3 to pH <2 SW-846 Method 6020, or 5
7 EPA/600 Method 200.8 S
Iron 50
Magnesium 750
Anions by lon Chromatography
Fluoride 500
Nitrate 250
Sulfate P, none EPA/600 Method 300.0° 500
Chloride 200
Nitrite 250
Other
Temperature Field measurement Instrument/meter -
Conductivity, field N/A Instrument/meter 1 yohm
pH, field measurement N/A Instrument/meter 0.1

a. Samples will be collected in plastic (P) or glass (G) containers and will be cooled to 4°C

upon collection.

b. Constituents grouped together are analyzed by the same method, unless otherwise indicated.
c. Detection limit units, except where indicated.
d. SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition;

Final Update IV-B.

e. SW-846 Method 6010 is the preferred method; however, Method 6020 or EPA/600 Method 200.8 may

be used, as long as the method quantitation limit listed is met.
EPA = U.S. Environmental Protection Agency

N/A = not applicable






Table A-3. Preservation Techniques, Analytical Methods Used,
and Current Method Quantitation Limits for Supporting Constituents
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Method
Collection and Analysis Quantitation
Constituent Preservation® Methods” Limit (pg/L)°

Volatiles by Gas Chromatography/Mass Spectrometry

1,1-Dichloroethane 10
1,1-Dichloroethylene 10
1,1,1-Trichloroethane 5
1,1,2,2-Tetrachloroethane 5
1,1,2-Trichloroethane 5
1,2-Dibromoethane 5
1,2-Dichloroethane 5
1,2-Dichloropropane 5
1,2,4-Trichlorobenzene 10
1,4-Dichlorobenzene 5
1,4-Dioxane 500
2-Butanone 10
2-Hexanone 20
2-Propanone 20

G, no headspace SW-846 Method 8260B

3-Chloropropene 10
4-Methyl-2-petanone 10
Acetonitrile 100
Acrolein 100
Acrylonitrile 100
Benzene 5
Bromomethane 10
Carbon disulfide 5
Carbon tetrachloride 5
Chlorobenzene 5
Chloroethene 10
Chloroform 5
Chloromethane 10
cis-1,3-Dichloropropene 5
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Table A-3. Preservation Techniques, Analytical Methods Used,
and Current Method Quantitation Limits for Supporting Constituents

Method
Collection and Analysis Quantitation
Constituent Preservation® Methods® Limit (pug/L)°
Dichlorodifluoromethane 10
Dichloromethane 5
Ethylbenzene 5
Ethyl cyanide 10
Methacrylonitrile 10
Styrene 5
Tetrachloroethene 5
Toluene 5
Trans-1,3-dichloropropene 5
Trichloroethylene 5
Trichlorofluoromethane 10
Xylene 10
Other Supporting Constituents
Standard Method® 2320,
Alkalinity G/P, none EPA/600 Method 310.1, 5,000
EPA/600 Method 310.2

a. All samples will be collected in plastic (P) or glass (G) containers, and all samples will be cooled to 4°C
upon collection.

b. Constituents grouped together are analyzed by the same method, unless otherwise indicated.
c. Detection limit units.

d. Analytical method adapted from Method 300.0, Test Methods for Determination of Inorganic Anions
in Water by lon Chromatography (EPA-600/4-84-017).

EPA = U.S. Environmental Protection Agency

Laboratories providing analytical services in support of this QAPjP will report errors to the Sample
Management and Reporting project coordinator, who will then initiate a sample disposition record. The
error-reporting process is intended to document analytical errors and the resolution of those errors with
the project scientist. The corrective action program addresses the following;:

e Evaluation of impacts of laboratory QC failures on data quality

e Root-cause analysis of QC failures

e Evaluation of recurring conditions that are adverse to quality

e Trend analysis of quality-affecting problems

e Implementation of a quality improvement process

e Control of nonconforming materials that may affect quality

A-9
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A2.5 Quality Control

The QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained.
Field QC samples will be collected to evaluate the potential for cross-contamination and to provide
information pertinent to field variability. Field QC for sampling will require the collection of field
replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory QC samples estimate the
precision and bias of the analytical data. Field and laboratory QC samples are summarized in Table A-4.

Table A-4. Quality Control Samples

Sample Type Primary Characteristics Evaluated Frequency
Field QC
Full trip blank Contamination from containers or transportation 1 per 20 well trips

1 each day; volatile organic

Field transfer blank Contamination from sampling site compounds sampled
Equipment blank Contamination from non-dedicated equipment As needed®
SR:rﬁlr'l)t'l;:ée/duplicate Reproducibility 1 per 20 well trips
Laboratory QC

Method blanks Laboratory contamination 1 per batch
Laboratory duplicates Laboratory reproducibility See footnote b
Matrix spikes Matrix effect and laboratory accuracy See footnote b
Matrix spike duplicates Laboratory reproducibility/accuracy See footnote b
Surrogates Recoverylyield See footnote b
Laboratary opntrol Method accuracy 1 per batch

samples

a. For portable Grundfos® (registered trademark of Grundfos Pumps Corporation, Colorado Springs,
Colorado) pumps, equipment blanks are collected 1 per 10 well trips. Whenever a new type of non-dedicated
equipment is used, an equipment blank shall be collected every time sampling occurs until it can be shown
that less frequent collection of equipment blanks is adequate to monitor the decontamination procedure for
the non-dedicated equipment.

b. As defined in the laboratory contract or quality assurance plan, and/or analysis procedures.
QC = quality control

A2.51 Field Quality Control Samples

Field QC samples will be collected to evaluate the potential for cross-contamination and laboratory
performance. The QC samples and the required frequency for collection are described in this section.

Full trip blanks (FTBs) are prepared by the sampling team prior to traveling to the sampling site. The FTB
is filled with high-purity reagent water. The bottles are sealed and transported, unopened, to the field in
the same storage containers used for samples collected that day. Collected FTBs are analyzed for the
same constituents as the samples. The FTBs are used to evaluate potential contamination of the samples
due to the sample bottles, preservative, handling, storage, or transportation.
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Field transfer blanks (FXRs) are preserved volatile organic analysis sample bottles that are filled at
the sample collection site with high-purity reagent water that has been transported to the field. After
collection, FXR bottles are sealed and placed in the same storage containers with the samples from the
associated sampling event. The FXR samples are analyzed for volatile organic compounds only.

The FXRs are used to evaluate potential contamination caused by conditions in the field.

Equipment blanks (EBs) are samples in which high-purity reagent water is passed through the pump or
placed in contact with the sampling surfaces of the equipment to collect blank samples identical to the
sample set that will be collected. The EB bottles are placed in the same storage containers with the
samples from the associated sampling event. The EB samples are analyzed for the same constituents as
the samples from the associated sampling event. The EBs are used to evaluate the effectiveness of the
cleaning process to ensure that samples are not cross-contaminated from previous sampling events.

For the field blanks (i.e., FTBs, FXRs, and EBs), results above two times the method detection limit are
identified as suspected contamination. However, for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, toluene, and phthalate esters, the limit is five times the method
detection limit.

Field duplicates, also known as replicates, are two samples that are collected as close as possible to the
same time and same location, and they are intended to be identical. Field duplicates are stored and
transported together and are analyzed for the same constituents. The field duplicates are used to
determine precision for both sampling and laboratory measurements. The results of the field duplicates
must have precision within 20 percent, as measured by the relative percent difference. Only field
duplicates with at least one result greater than five times the method detection limit or minimum
detectable activity are evaluated.

Double-blind samples contain a concentration of analyte known to the supplier but unknown to the
analyzing laboratory. The laboratory is not informed that the samples are QC samples. The project
submits double-blind samples to assess analytical precision and accuracy.

A25.2 Laboratory Quality Control Samples

The laboratory QC samples (e.g., method blanks, laboratory control sample/blank spikes, and matrix
spikes) are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste.: Physical/Chemical
Methods, Third Edition; Final Update IV-B, and will be run at the frequency specified in that reference,
unless superseded by agreement.

A2.5.3 Quality Control Requirements

Table A-5 lists the acceptance criteria for QC samples, and Table A-6 lists the acceptable recovery limits
for the double-blind standards. These samples are prepared by spiking Hanford Site background well
water with known concentrations of constituents of interest. Spiking concentrations range from the
detection limit to the upper limit of concentration determined in groundwater on the Hanford Site.
Investigations shall be conducted for double-blind standards that are outside of acceptance limits.

The results from these standards are used to determine the acceptability of the associated parameter data.
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Table A-5. Field and Laboratory Quality Control Elements and Acceptance Criteria

QcC Acceptance Corrective
Method® Element Criteria Action

General Chemical Parameters

MB® <MDL Flagged with “C”
Alkalinity LCS 80-120% recovery® Data reviewed’
Camductivity DUP <20% RPD® Data reviewed"
pH

e (o3 03 wNp?

Total organic carbon MS 75-125% recovery Flagged with “N
Total organic halides EB, FTB <2 times MDL Flagged with “Q”

Field duplicate

<20% RPD'

Flagged with “Q”

Anions
MB <MDL Flagged with “C”
LCS 80-120% recovery® Data reviewed®
DUP <20% RPD°® Data reviewed®

Anions by IC

MS 75-125% recovery® Flagged with “N”
EB, FTB <2 times MDL Flagged with “Q”
Field duplicate <20% RPDf Flagged with “Q”

Metals
MB <CRDL Flagged with “C”
LCS 80-120% recovery® Data reviewed"®
ICP metals MS 75-125% recovery® Flagged with “N”
ICP/MS metals MSD <20% RPD°® Data reviewed®
EB, FTB <2 times MDL Flagged with “Q”

Field duplicate

<20% RPD'

Flagged with Q"

Volatile Organic Compounds

Volatiles by GC/MS

MB <MDL Flagged with “B”
LCS Statistically derived® Data reviewed

MS Statistically derived® Flagged with “N”

MSD Statistically derived® Data reviewed"
SUR Statistically derived® Data reviewed"

EB, FTB, FXR <2 times MDL" Flagged with “Q”

Field duplicate

<20% RPD'

Flagged with “Q”
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Table A-5. Field and Laboratory Quality Control Elements and Acceptance Criteria

QcC Acceptance Corrective
Method® Element Criteria Action
Semivolatile Organic Compounds

MB <2 times MDL Flagged with “B”
LCS Statistically derived® Data reviewed®
MS Statistically derived® Flagged with “N”
Phenols by GC MSD Statistically derived® Data reviewed®
SUR Statistically derived® Data reviewed*
EB, FTB <2 times MDL" Flagged with “Q”
Field duplicate <20% RPD' Flagged with “Q”

a. Refer to Tables A-2 and A-3 for specific analytical methods.
b. Does not apply to pH.

c. Laboratory-determined, statistically derived control limits may also be used. Such limits are
reported with the data.

d. After review, corrective actions are determined on a case-by-case basis. Corrective actions
may include a laboratory recheck or flagging the data as suspect (“Y” flag) or rejected (“R” flag).

e. Applies to total organic carbon and total organic halides only.
f. Applies only in cases where one or both results are greater than five times the detection limit.
g. Determined by the laboratory based on historical data. Control limits are reported with the data.

h. For common laboratory contaminants such as acetone, methylene chloride, 2-butanone,
toluene, and phthalate esters, the acceptance criteria is less than five times the MDL.

Data flags:

B,C = possible laboratory contamination (analyte was detected in the associated method
blank)

N = result may be biased (associated matrix spike result was outside the acceptance
limits)

Q = problem with associated field QC sample (blank and/or duplicate results were out of
limits)

Abbreviations:

CRDL = contract-required detection limit

DUP = laboratory matrix duplicate

EB = equipment blank

FTB = full trip blank

FXR = field transfer blank

GC = gas chromatography

IC = ion chromatography

ICP = inductively coupled plasma

ICP/MS = inductively coupled plasma/mass spectrometry

LCS = laboratory control sample

MB = method blank

MDA = minimum detectable activity

MDL = method detection limit

MS = matrix spike

MSD = matrix spike duplicate
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Table A-5. Field and Laboratory Quality Control Elements and Acceptance Criteria

QcC Acceptance Corrective
Method® Element Criteria Action
QC = quality control
RPD = relative percent difference
SUR = surrogate

Table A-6. Blind-Standard Constituents and Schedule

Accuracy Precision

Constituents Frequency (%) (% RSD)*
Carbon tetrachloride Quarterly +25% <25%
Chloroform Quarterly +25% <25%
Trichloroethene Quarterly +25% <25%
Fluoride Quarterly +25% <25%
Nitrate Quarterly +25% <25%
Cyanide Quarterly +25% <25%
Chromium Annually +20% <20%

* If the results are less than five times the required detection limit, then the criterion
is that the difference of the results of the replicates is less than the required
detection limit.

RSD = relative standard deviation

Holding time is the elapsed time period between sample collection and analysis. The contractor’s
environmental QA program plan provides a table with holding times. Exceeding the required holding
times could result in changes in constituent concentrations due to volatilization, decomposition, or other
chemical alterations. Recommended holding times depend on the analytical method, as specified in
SW-846 or Methods of Chemical Analysis of Water and Wastes (EPA-600/4-79-020). Data associated
with exceeded holding times are flagged with an “H” in the HEIS database. Data that exceed the holding
time shall be maintained but potentially may not be used in statistical analyses.

Additional QC measures include laboratory audits and participation in nationally based performance
evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned
Water Pollution and Water Supply Performance Evaluation studies. The groundwater project periodically
audits the analytical laboratories to identify and solve quality problems, or to prevent such problems from
occurring. Audit results are used to improve performance, and the summaries of audit results and
performance evaluation studies are presented in the annual groundwater monitoring report.

Failure of QC will be determined and evaluated during data validation and the data quality assessment
process. Data will be qualified, as appropriate.
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A2.6 Instrument/Equipment Testing, Inspection, and Maintenance

Measurement and testing equipment used in the field or in the laboratory that directly affects the quality
of analytical data will be subject to preventive maintenance measures to minimize measurement system
downtime. Laboratories and onsite measurement organizations must maintain and calibrate their
equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in
the individual laboratory and the onsite organization’s QA plan or operating procedures, as appropriate.
Maintenance of laboratory instruments will be performed in a manner consistent with SW-846, or with
auditable HASQARD and contractual requirements. Consumables, supplies, and reagents will be
reviewed in accordance with SW-846 requirements and will be appropriate for their use.

A2.7 Instrument/Equipment Calibration and Frequency

Specific field equipment calibration information is provided in the environmental QA program plan.
Standards used for calibration will be certified and traceable to nationally recognized performance
standards. Analytical laboratory instruments and measuring equipment are calibrated in accordance with
the laboratory’s QA plan.

A2.8 Inspection/Acceptance of Supplies and Consumables

Supplies and consumables used to support sampling and analysis activities are procured in accordance
with internal work requirements and processes that describe the contractor’s acquisition system and the
responsibilities and interfaces necessary to ensure that items procured/acquired for contractor meet the
specific technical and quality requirements. The procurement system ensures that purchased items comply
with applicable procurement specifications. Supplies and consumables are checked and accepted by users
prior to use.

Supplies and consumables that are procured by the analytical laboratories are procured, checked, and used
in accordance with the laboratory’s QA plan.

A2.9 Non-Direct Measurements

Non-direct measurements include data obtained from sources such as computer databases, programs,
literature files, and historical databases. If evaluation includes data from historical sources, whenever
possible such data will be validated to the same extent as the data generated as part of this effort. All data
used in evaluations will be identified by source.

A2.10 Data Management

The Sample Management and Reporting organization, in coordination with the RCRA Monitoring and
Reporting manager, is responsible for ensuring that analytical data are appropriately reviewed, managed,
and stored in accordance with applicable programmatic requirements that govern data management
procedures. Electronic data access, when appropriate, will be via a database (e.g., HEIS or
project-specific database). Where electronic data are not available, hardcopies will be provided in
accordance with Section 9.6 of the Tri Party Agreement Action Plan (Ecology et al., 1989b). The HEIS
database will be identified as a data repository for the Hanford Facility Operating Record unit file.

All field activities will be recorded in the field logbook.

Laboratory errors are reported to the Sample Management and Reporting organization on a routine basis.
For reported laboratory errors, a sample disposition record will be initiated in accordance with contractor
procedures. This process is used to document analytical errors and to establish resolution of the errors
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with the RCRA Monitoring and Reporting manager. Sample disposition records become a permanent part
of the analytical data package for future reference and for records management.

A3 Assessment and Oversight

The elements in this section address the activities for assessing the effectiveness of project
implementation and the associated QA and QC activities. The purpose of the assessment is to ensure
that the QAPjP is implemented as prescribed.

A3.1 Assessments and Response Actions

The contractor management, Regulatory Compliance, Quality, and/or Health and Safety organizations
may conduct random surveillances and assessments to verify compliance with the requirements outlined
in this QAPjP.

Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance with the laboratory’s QA plan. The primary contractor conducts oversight of offsite
analytical laboratories to quality them for performing Hanford Site analytical work.

A3.2 Reports to Management

Reports to management on data quality issues will be made it and when these issues are identified. Issues
reported by the laboratories are communicated to the Sample Management and Reporting organization,
which initiates a sample disposition record in accordance with contractor procedures. This process is used
to document analytical or sample issues and to establish resolution with the RCRA Monitoring and
Reporting manager.

A4 Data Validation and Usability

The elements in this section address the QA activities that occur after the data collection phase of the
project is completed. Implementation of these elements determines whether the data conform to the
specified criteria, thus satisfying project objectives. These elements are further discussed in the
contractor’s environmental QA program plan.

A4.1 Data Review, Verification, and Validation

The criteria for verification may include review for completeness (e.g., all samples were analyzed as
requested), use of the correct analytical method/procedure, transcription errors, correct application of
dilution factors, appropriate reporting of dry weight versus wet weight, and correct application of
conversion factors. Laboratory personnel may perform data verification.

A4.2 Verification and Validation Methods

The work activities shall follow documented procedures and processes for data validation and
verification, as summarized below. Validation of groundwater data consists of assessing whether the data
collected and measured truly reflect aquifer conditions. Verification means assessing data accuracy,
completeness, consistency, availability, and internal control practices to determine overall reliability of
the data collected. Other DQOs that shall be met include proper chain-of-custody, sample handling, use
of proper analytical techniques as applied for each constituent, and the quality and acceptability of the
laboratory analyses conducted.
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Groundwater monitoring staff perform checks on laboratory electronic data files for formatting, allowed
values, data flagging (i.e., qualifiers), and completeness. Hardcopy results are verified to check for

(1) completeness, (2) notes on condition of samples upon receipt by the laboratory, (3) notes on problems
encountered during analysis of the samples, and (4) correct reporting of results. If data are incomplete or
deficient, staff work with the laboratory to correct the problem found during the analysis.

The data validation process provides the requirements and guidance for validating groundwater data that
are routinely collected. Validation is a systematic process of reviewing verified data against a set of
criteria (provided in Section A2.5) to determine whether the data are acceptable for their intended use.

Results of laboratory and field QC evaluations, double-blind sample results, laboratory performance
evaluation samples, and holding-time criteria are considered when determining data usability. Staff
review the data to identify whether observed changes reflect changes in groundwater quality or potential
data errors, and they may request data reviews of laboratory, field, or water-level data for usability
purposes. The laboratory may be asked to check calculations or re-analyze the sample, or the well may
be resampled. Results of the data reviews are used to flag the data appropriately in the HEIS database
(e.g., “R” for reject, “Y” for suspect, or “G” for good) and/or to add comments.

A4.3 Reconciliation with User Requirements

The data quality assessment 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
data evaluation is to determine if quantitative data are of the correct type and are of adequate quality and
quantity to meet project DQOs. The RCRA Monitoring and Reporting manager is responsible for
determining if data quality assessment is necessary and for ensuring that, if required, one is performed.
The results of the data quality assessment will be used in interpreting the data and determining if the
objectives of this activity have been met.
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