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performance monitoring plan
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Resource Conservation and Recovery Act of 1976
remedial design/remedial action work plan
remedial design report

record of decision

single-shell tank
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1 Introduction

This performance monitoring plan (PMP) has been prepared to describe groundwater monitoring data
collection activities associated with implementation of the 200-UP-1 Operable Unit (OU) remedial action.
The selected remedy is described in the record of decision (ROD) (EPA et al., 2012, Record of Decision

for Interim Remedial Action Hanford 200 Area Superfund Site 200-UP-1 Operable Unit). This PMP

defines the types of data to be collected, well networks to be monitored, frequency of data collection, and
analysis of data to satisfy ROD requirements. Specific details of data collection are described n a

si  ling and analysis plan (Appendix B). A separate operations and maintenance plan will describe

n oring of the treatment process in the treatment plant and compliance monitoring for treated effluent
discharge from the treatment plant. Monitoring of remedial activities for the 200-ZP-1 OU is described in
DOE/RL-2009-115, Performance Monitoring Plan for the 200-ZP-1 Groundwater Operable Unit
Remedial Action,and DOE/RL-2009-124, 200 West Pump and Treat Operations and Maintenance Plan.

.uis PMP is intended to be a flexible lving document, which will be modified and approved, as needed,
based on changing hydraulic and contaminant distribution conditions at the 200-UP-1 OU. Modifications
to the network are probable due to changing conditions. Some wells in the PMP monitoring network may
go dry as a result of pump and treat (P&T) operations, and improvements will be made to the conceptual
site model (CSM), groundwater flow model, and three-dimensional contaminant distributions sed on
information from newly drilled extraction and injection wells. Therefore, emphasis must be placed on the
adaptability of the PMP so that it can be used or updated to specify a performance monitoring regime that
is appropriate for current site conditions.

The 200-UP-1 Groundwater OU includes several groundwater pt 1es that span an area approximately

10 km? (4 mi*) underlying the southern portion of the Hanford Site 200 West Area (Figure 1-1).

The 200 West Area contains waste management facilities and former irradiated fuel reprocessing facilities
that have been grouped into four process areas: U Plant, Z Plant, S Plant (Reduction-Ox  :ion Plant),
and T Plant. Major waste streams that contributed to 200-UP-1 OU groundwater contar  tion were
associated with plutonium separation and uranium recovery operations at the S Plant and U Plant
facilities, where liquid wastes were disposed to the ground via ponds, cribs, ditches, and trenches.

As effluent was discharged to these sites in the past, more mobile contaminants migrated through the
vadose zone to the groundwater. Some groundwater contamination also resulted from single-shell tank
(SST) leaks or unplanned releases (UPRs), particularly associated with Waste Management Area (WMA)
S-SX. Groundwater contamination has also migrated from the adjacent 200-ZP-1 OU into the 200-UP-1
OU that originated from liquid waste disposed to the ground at Z Plant plutonium concentration and
recovery facilities.

T lial investi ion/feasibi study (DOE/RL-2009-122, Remedial Investigation/Feasibii _
Study for the 200-UP-1 Groundwater Operable Unit) concluded that without remedi action,
contaminants in 200-UP-1 groundwater would exceed risk threshold values for future industrial workers
and residents who might use the groundwater as a drinking water supply. Existing contaminant
concentrations also exceed federal and state maximum contaminant levels and state groundwater cleanup
standards for use of groundwater as a drinking water source. As stated in the ROD (EPA et al., 2012),
contaminants of concern (COCs) identified for the 200-UP-1 OU are carbon tetrachloride, chrommum
(total and hexavalent), iodine-129, nitrate, technetium-99, tritum, and uranium. The ROD (EPA et al.,
2012) also requires monitoring of final contaminants of potential concern (COPCs), including
1,4-dioxane, chloroform, strontium-90, tetrachloroethene, and trichloroethene.

The ROD (EPA etal., 2012) presents the selected remedial action for restoring the aquifer, as well as
cleanup levels for the COCs. The remedial design/remedial action work plan (RD/RAWP)
(DOE/RL-2013-07, 200-UP-1 Groundwater Operable Unit Remedial Design/Remedial Action Work
Plan) describes the design and implementation of the remedial actions required by the ROD (EPA et al.,
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will need to be installed for further characterization of the vertical and lateral extent of the plume in

support of remedial design. The system is expected to require approximately two extraction and two
ion wells, operating at an approximate total average flow rate of 757 L/min (200 gpm) for 25
based on the current interpretation of contamination distribution.

draulic containment component to control migration of the dine-129 plume is expected to consist
t of mjection wells (approximately three) placed at the leading edge of the plume, with an
imate total average flow rate of 568 L/min (150 gpm). Hydraulic containment of the iodine-129
g will continue until a subsequent remedial decision for the plume is made. In addition to
implementing the hydraulic containment component, a study will be performed for further evaluation of
nt options for iodine-129 (to be defined in the iodine-129 technology evaluation plan).
draulic control systems are expected to be implemented by plume area in the
ce:

e WMAS-SXP&T system

e UPlant P&T system

e  lodine-129 plume hydraulic containment system
e  Southeast chromium plume P&T system

1-7
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Terms
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below ground surface
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remedial investigation/feasibility study

A-v















































































— O O 0~ NN bW N o—

— —_—— = e
(¥, HowWoN

—
=2

—_— —
Nl N |

NN
N = O

NN
[T N V]

]
=)

NN
o0~

W N
O O

W
—

W W W
H wWN

W W
(= W]

W W
o0

DOE/RL-2015-14, DRAFT A
JUNE 2015

through 1972, this crib received waste from laboratory hoods and decontamination sinks in the
222-S Building, along with laboratory waste from the 300 Area.

7 e2000, detections of strontium-90 at concentrations above the 8 pCi/L drinking water standard
(DWS) have occurred in only a single well (299-W22-10), located near the 216-S-1 and 216-S-2 Cribs.
The maximum concentration during this time was 76.2 pCi/L in 2001, but concentrations have declined
since. This well was last sampled in 2005, and strontium-90 was detected at 26.8 pCi/L. The 216-S-1 and
216-S-2 Cribs received highly acidic waste from the REDOX Plant between 1952 and 1956. In 1955, the
waste is believed to have corroded the casing of an adjacent monitoring well (299-W22-3, located 25 m
[80 ft] west-northwest of 299-W22-10), which allowed the effluent to bypass the soil column and flow
down the well directly into groundwater. This is the postulated pathway by which strontium-90 reached
groundwater at this location.

A1.4.2 Information Needed to Support Choices to Be Made in Step 7

To support selection of wells and sampling frequencies, additional data and information is needed during
the DQO. The following is a list of additional data and information that will support the DQO process.

e  Current monitoring well construction (adequate for monitoring purposes)
e New or replacement wells needed to characterize 200-UP-1 areas of interest

e Identification of groundwater field parameters for all wells (e.g., specific conductance and pH), as
specified in CH2M HILL Plateau Remediation Company (CHPRC) procedures to indicate that
groundwater samples are representative

e Automated and manual water level measurements
e Monitoring well selection strategy

— General well selection criteria:

1. To calculate UCLys: greater than or equal to eight wells over a period of 3 years (or are
required with 20 to 30 sample results for each analyte (OSWER Publication 9285.7-081,
Supplemental Guidance to RAGS: Calculating the Concentration Term).

2. For less mobile constituents (e.g., uranium), less frequent sampling could be acceptable.

3. Well selection should consider spatial distribution for both horizontal and vertical plume
definition.

4. Boundary wells should be lected tc leque vy« 7 e the plume extent (horizont
and vertical).

5. Wells should be selected to adequately track the travel path of the ime.

6. In choosing between two wells, preference is given to newer well construction (e.g., WAC
173-160 compliant, screen location, and expected well life) versus older, non-WAC 173-160
compliant wells.

—  Well selection for plume boundary tracking and UCLys calculations
1. Choose wells for calculating UCLos.

2. Select “boundary” wells to define plume extent (consider spatial distribution plus horizontal
and vertical extent).

A-25
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contamination has also migrated from the adjacent 200-ZP-1 OU into the 200-UP-1 OU that originated from
liquid waste disposed to the ground at Z Plant plutonium concentration and recovery facilities. The working
hypothesis is that groundwater contaminant migration follows groundwater flow paths toward discharge
boundaries. The study domain for this DQO includes contaminated groundwater originating within the
200-UP-1 OU boundary.

One distinct vertical boundary for 200-UP-1, the unconfined aquifer, extends from the water table to the
Ringold Formation lower mud unit. The 200-UP-1 PMP is designed to gather data that will be used to
continue evaluating contaminants within the unconfined aquifer. Monitoring decisions will be made on
respective plume monitoring wells having persistent COC concentrations greater than CULSs identified in
Table A-1.

Temporal Boundaries of the Study. Temporal boundaries are related to physical characteristics and
behaviors of the contaminants being monitored and the aquifer flow system (i.e., defined by the timing,
frequency, and duration of measurements and observations). Timing is driven by changes in groundwater
flow direction and flow velocity. Frequency is the number of times per year a sample is collected from a
monitoring location. Historical trends should be evaluated to identify changes in conditions that are
related to seasonal changes in order to provide an understanding of how any particular measurement may
be affected. Time series plots of concentrations and groundwater elevations were used to identify
relationships, with the purpose of developing measurement schedules to satisfy data needs on a well-by-
well and/or plume-by-plume basis.

The temporal boundaries of the study are through remedy implementation and do not include attainment
monitoring. The PMP will be revised to collect data sufficient to demonstrate attainment and will use an
approach consistent with OSWER 9283.1 -44 (Recommended Approach for Evaluating Completion of
Groundwater Restoration Remedial Actions at a Groundwater Monitoring Well). Based on the remedial
components identified by plume, the following times are expected for 200-UP-1 COCs to achieve cleanup
levels (expressed as UCLos):

e Technetium-99 within 15 years (P&T and MNA)

e Uranium within 25 years (P&T and MNA)

e  Chromium (total and hexavalent) within 25 years (P&T and MNA)

e Nitrate within 35 years (P&T and MNA)

e Tritium within 25 years (MNA only)

e (Carbon tetrachloride (active restoration and MNA) within 125 rs (consis it with 200-ZP-1)

Water levels are measured manually during well sampling efforts. A network of wells may be
incorporated > an Automated Water Level Network (AWLN) for hourly measurements. Water le
data will be used to improve interpretations and models of groundwater flow in the 200-UP-1 OU.

Resource Limitations and Constraints. A number of known and potential constraints may interfere with
implementation of the groundwater monitoring program. The following constraints are identified at
this time:

e DOE baseline budget priorities and available funding, the number and type of new wells to be
installed, and extent of testing to be conducted at new and existing wells

e Project and field operation personnel availability limitations

e Further remedial actions (i.e., waste site excavation) near wells that may result in removal of a well
included in the monitoring plan

A-27
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A3 Step 6: Specify Performance or Acceptance Criteria

This step is intended to specify performance or acceptance criteria that the ci  ected data will need to
achieve in order to minimize the possibility of either making erroneous conclusions or failing to keep
uncertainty in decisions to within acceptable levels. The primary decisions for monitoring DQOs involve
the adequacy of spatial and temporal coverage of the monitoring network. Analytical data and field
measurements can only estimate the true condition of the site under investigation, and decisions that are
made based on measurement data could potentially be in error (i.e., decision error).

Resolving the PSQs is dependent on evaluating historical and current analytical data plus field
measurements. These data will be used for scientific calculations (COC UCLgs values) and COPC trend
analyses. The limits on analytical data are specified within the analytical method quality assurance
(QA)/quality control (QC) criteria, as identified in the quality assurance project plan within a SAP.

Traditional statistical sampling designs were not identified for 200-UP-1 groundwater monitoring. Thus,
tables defining the null hypothesis, alpha and beta error, and width of the gray region have been excluded
from this DQO process. Although statistical sampling designs are not proposed, statistical evaluations of
the data collected for PSQs will be required to support future decisions associated with them (e.g., RAO
achievement as evaluated by comparison of COC UCLos concentrations to the cleanup levels and trend
analyses to determine if COPC concentrations are trending down toward their action levels).

Table A-6 summarizes the potential decision errors associated with the 200-UP-1 PSQs, the decision error
consequences, and actions that could avoid or mitigate the decision errors. The UCLos is the statistical
decision parameter of interest for 200-UP-1 groundwater COCs. For this parameter, there is 95 percent
certainty that the sample mean is not greater than the UCLos value. For COPC groundwater sampling, the
“maximum confirmed detected” concentration (based on quality assurance/quality control data) is the
parameter of interest.

Table A-6. Potential Consequences of Decision Error.
How to avoid (or mitigate) Decision Errors

Type of Decision Error Lunsequences

Select monitoring well netwoirs that are
representative of the COC concentration ranges
within the plumes.

Groundwater 1.
COCs would be
treated and
monitored

PSQ #1 (False positive):
Erroneously cor ide that UP-1
groundwater COC UCLos

values exceed the action level
— 2. Colle

(i.e., CUL) requiring further
1 ent T

unnecessarily.

sufficient samples (15-20) during typical
Plateau groundwater conditions to calculate the
least uncertain COC UCLys estimate).

PSQ #1 (r aise neganve): Groundwater i . .
Erroneously conclude that UP-1 | COCs would not 3. ]\“/I/]ge]fe poilst)lle, sel;ctgz;éygﬁi;‘methods with
groundwater COC UCLegs be treated or s well below the ' '
values do not exceed action monitored when 4. Conduct data quality assurance evaluations on
levels (i.e., CUL) and do not they should be. all analytical results to ensure the data is a
require further treatment or sufficient quality to support PSQ#1 decisions. If
monitoring. the data quality requirements are not met,
additional sampling should be considered.
5. Insist on robust QA/QC analytical programs to

ensure analytical uncertainties are minimized or
eliminated.
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A4.1 Monitoring Networks for 200-UP-1 Contaminants of Concern

. ..e monitoring well selection strategy presented in DQO Step 3 (Section A1.4.2) was followed in
developing the COC and COPC monitoring well networks. The groundwater monitoring networks
recommended for plume tracking and treatment performance monitoring, including network-specific
assumptions and general monitoring well inclusion/exclusion criteria follow.

A4.1.1 General Criteria for Monitoring Well Retention and Exclusion

Retention Criteria

e Wells define groundwater contaminant plumes and concentration variations over time.

e  Wells monitor the inferred migration pathway of contaminani lume.

Exclusion Criteria

e  Wells that are close to other monitoring locations and do not provide supplemental or definitive input
to a data need

e  Wells that do not provide repre: ive measurements (e.g., wells with poor seals or wells with
undefined open intervals, nonconventional well constructions)

e  Wells that have not exhibited historical detections of contaminants of interest and do not provide
useful bounding condition measurements.

The following subsections present the COC and COPC monitoring networks developed using the above
retention/exclusion criteria.
A4.1.2 Technetium-99 Plume

Figure A-11 presents the monitoring well locations for the technetium-99 groundwater monitoring
network for the 200-UP-1 OU. A summary of all the COC well network information is presented in Table
A-7.

A4.1.3 Nitrate Plume

Figure A-~12 presents the monitoring well locations for the nitrate groundwater monitoring network for the
0-UP-1 OU. A summary of all the COC well network information is presented in Table A-7.

Ad4.1.4 Tritium Plume

Fii :A-13p @ ther itoring' Ilocations for the groundwater monitoring network for
the 200-UP-1 OU. A summary of all the COC well network information is presented in Table A-7.

A4.1.5 Uranium Plumes

Figure A-14 presents the monitoring well locations for the uranium groundwater monitoring network for
the 200-UP-1 OU. A summary of all the COC well network information is presented in Table A-7.

A4.1.6 lodine-129 Plume

Figure A-15 presents the monitoring well locations for the iodine-129 groundwater monitoring network
for the 200-UP-1 OU. A summary of all the COC well network information is presented in Ta : A-7.

A4.1.7 Chromium Plume

Figure A-16 presents the monitoring well locations for the chrom  n groundwater monitoring network
for the 200-UP-1 OU. A summary of all the COC well network information is presented in Table A-7.

A-31
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Appendix B

Sampling and Analysis Plan
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B1 Introduction

This document presents the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA) groundwater monitoring program for the 200-UP-1 Groundwater Operable Unit (OU)
(Figure B-1).

The plan describes sampling for groundwater performance monitoring associated with implementation of
the selected remedy for the 200-UP-1 OU, as described in the record of decision (ROD) (EPA et al., 2012,
Record of Decision for Interim Remedial Action Hanford 200 Area Superfund Site 200-UP-1 Operable
Unit). The 200-UP-1 Groundwater OU includes several groundwater plumes that span an area
approximately 10 km? (4 mi?), underlying the southern portion of the Hanford Site 200 West Area
(Figure B-1). Major waste streams that contributed to 200-UP-1 OU groundwater contamination were
associated with the plutonium-separation and uranium recovery operations at the S Plant and U Plant
facilities, where liquid wastes were disposed to the ground via ponds, cribs, ditches, and trenches.

As effluent was discharged to these sites in the past, more mobile contaminants migrated through the
vadose zone to the groundwater. Some groundwater contamination also resulted from single-shell tank
(SST) leaks or unplanned releases (UPRs), particularly associated with Waste Management Area (WMA)
S-SX. Groundwater contamination has migrated from the adjacent 200-ZP-1 OU into the 200-UP-1 OU
that originated from liquid waste disposed to the ground at Z Plant plutonium concentration and

recovery facilities.

ROD (EPA et al., 2012) identified the foll  ng contaminants of concem (COCs) for the 200-UP-1

OU: carbon tetrachloride, total chromium, hexavalent chromium (Cr(V1)), iodine-129, nitrate,
technetium-99, tritium, and uranium. The ROD (EPA et al., 2012) requires monitoring of final
contaminants of potential concern (COPCs), includii  1,4-dioxane, chloroform, strontium-90,
tetrachloroethene, and trichloroethene. The selected remedy for the 200-UP-1 OU consists of five
components: groundwater pump and treat (P&T), monitored natural attenuation, iodine-129 hydraulic
containment and treatment technology evaluation, remedy performance monitoring, and institutional
controls. The first four components require periodic groundwater monitoring and data evaluation to assess

tledy performance and determine when the remedial action is complete. The remedy components were
developed to support future use of groundwater as a potential domestic drinking water source.
In accordance with this goal, the following specific remedial action objectives (RAOs) for remediation of
the contaminated 200-UP-1 OU groundwater are listed:

e RAO I: Return the 200-UP-1 OU groundwater to beneficial use as a potential drinking water source.

e __\O 2: Prevent human exposure to contaminated 200-UP-1 OU groundwater that exceeds
acceptable nisk levels for drinking water.
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This plan supersedes the following previous CERCLA groundwater sampling and analysis documents for
the OU:

e Appendix B of DOE/RL-2013-07, 200-UP-1 Groundwater Operable Unit Remedial Design/Remedial
Action Work Plan

e Appendix A of DOE/RL-92-76, Remedial Investigation/Feasibility Study Work Plan for the
200-UP-1 Groundwater Operable Unit

This appendix provides the sampling interval information for wells within the 200-UP-1 groundwater
monitoring network and consists of five chapters, with the remainder of this chapter addressing the
project scope and objectives, background, summary of data quality objectives (DQOs), COCs, and project
schedule. Chapter B2 discusses quality assurance (QA) requirements. Chapter B3 provides the field
sampling plan. Chapters B4 and B5 address waste management and health and safety requirements.
Chapter B6 includes a list of references cited in this appendix. Appendix A contains the DQO report.

B1.1 Project Scope and Objective
The following objectives apply to this groundwater monitoring plan:

e Demonstrate whether the remedial action being taken, including natural attenuation, will achieve
cleanup levels for all COCs (except for iodine-129) in the estimated time frame.

e Detect changes in environmental conditions (e.g., hydrogeologic, geochemical, micr iological, or
other changes) that may impact the P&T system, natural attenuation processes, and the hydraulic
containment actions.

e Verify that the contamination is not expanding downgradient, laterally, or vertically subsequent to the
period of time over which the Pé__ and hydraulic containment components have been functional..

This sampling and analysis plan (SAP) includes both COCs and COPCs listed in the 200-UP-1 ROD
(EPA et al., 2012). COCs include carbon tetrachloride, total chromium, Cr(VI), 1odine-129, nitrate,
technetium-99, tritium, and uranium. The ROD (EPA et al., 2012) requires monitoring of final COPCs
includii  1,4-dioxane, chloroform, strontium-90, tetrachloroethene, and trichloroethene.

As part of the DQO process described in Appendix A, historical sampling locations and analytical results
generated from the 200-UP-1 monitoring network were reviewed in conjunction with this SAP. Locations
of " ing wells with respect to the 2013 plume configurations were analyzed with the objective of

or : the current well network and sampling requirements. The analysis was directed at defining the
wells needed for contaminant = nitoring and determination of an appropriate sampling frequency.

The monitoring network wells identified in this new SAP are designed to collect ground er data
sufficient to evaluate and monitor remedy performance for the 200-UP-1 OU. This routine groundwater
monit...ag data will be reported in an annual performance monitoring | n. Monitoring under this plan
for remedy performance will continue until the remedy is complete. The data gathered under this plan

h  satisfy the requirements of CERCLA (40 CFR 300.430(b), ““National Oil and Hazardous Substances
Pollution Contingency Plan,” “Remedial Investigation/Feasibility Study and Selection of Remedy™).

Table B-1 identifies existing documents that currently have sampling requirements associated with the
200-UP-1 OU and identifies which existing document is completely or partially superseded by this SAP.
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Groundwater within the upper basalt-confined aquifer is monitored because it is a potential pathway for
contaminants to move offsite. The confined to semiconfined aquifer within Ringold Unit A is present
beneath most of the Hanford Site. The confined aquifer sampling will be continued under
DOE/RL-2012-59 and not brought under this SAP.

B1.2 Background

Hydrogeology, groundwater flow, contaminant plumes, and source of contamination are summarized in
this subsection. An overview of the DQO process directing the sampling objectives and identification of
contaminants is also provided.

B1.2.1 Site Geology/Hydrology

The Hanford Site lies within the semiarid, shrub-steppe Pasco Basin of the Columbia Plateau in
southeastern Washington State (Figure B-1). The 200 Areas are located on a broad, relatively flat area
that constitutes a local topographic high near the center of the Hanford Site. The 200-UP-1 OU underlies
the southern portion of the 200 West Area, which is on the western end of the Central Plateau. Surface
elevations above the OU range from approximately 183 m (600 ft) to more than 213 m (700 ft) above
mean sea level.

Basalt of the Columbia River Basalt Group and a sequence of overlying sediments comprise the local
geology. The overlying sediments are approximately 169 m (555 ft) thick and primarily consist of the
Ringold Formation and Hanford formation, which are composed primarily of sand and gravel, with some
silt layers. Figure B-2 shows a generalized cross section of the Central Plateau and illustrates the
hydrogeologic conditions present at the OU, including the water table. The following geologic units are
above the basalt bedrock (in descending sequence):

e Unconsolidated sand and gravel of the Hanford formation (HSU 1)

e Fine- to coarse-grained sediment of the Cold Creek U  (CCU) (HSU 3)

e Semiconsolidated silt, sand, and gravel of the Ringold Formation unit 5 (HSU 5)
e Silt and clay of the Ringold Formation lower mud unit 8 (HSU 8)

e Semiconsolidated silt, sand, and gravel of the Ringold Formation unit 9 (HSU 9)

These sedimentary layers are laterally continuous across the majority of the OU and are referred to as
hydrostratigraphic units (HSUs). Sediments in the vadose zone are the Ringold Formation (the uppermost
Ringold unit E and the upper Ringold unit), the CCU, and the Hanford formation.
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limits groundwater flow from moving into the confined aquifer below. Groundwater flow is locally
influenced by the 200-ZP-1 OU final remedy P&T system and the WMA S-SX interim remedial measure
extraction system.

B1.2.3 Sources of Groundwater Contamination

The 200 West Area contains waste management facilities and former irradiated fuel reprocessing facilities
that have been grouped into four process areas: U Plant, Z Plant, S Plant (Reduction-Oxidation Plant), and
T Plant. The major waste streams that contributed to 200-UP-1 OU groundwater contamination were
associated with the plutonium separation and uranium recovery operations at the S Plant and U Plant
facilities, where liquid wastes were disposed to the ground via ponds, cribs, ditches, and trenches.

As effluent was discharged to these sites in the past, the more mobile contaminants migrated through the
vadose zone to the groundwater. Some groundwater contamination also resulted from SST leaks or UPRs,
particularly associated with WMA S-SX. Groundwater contamination has migrated from the adjacent
200-ZP-1 OU into the 200-UP-1 OU that originated from liquid waste disposed to the ground at Z Plant
plutonium concentration and recovery facilities.

B1.2.4 Contaminant Plumes

More than 90 groundwater monitoring wells were used to assess the nature and extent of zse
contaminants within and surrounding the 200-UP-1 OU. The 200-ZP-1 OU plumes to the north are also
shown on Figure 1-2. The following plumes originated within the 200-UP-1 OU:

e  Uranium plume originating from the U Plant cribs
e Widespread nitrate plume originating from U Plant and S Plant cribs and WMA S-SX

e Total chromium and Cr(VI) plume associated with WMA S-SX, and a dispersed chromium (total and
hexavalent) plume in the southeast corner of the OU that originated from an S Plant crib

¢ A widespread iodine-129 plume originating from U Plant and S Plant cribs
e Four separate technetium-99 plumes associated with WMA U, U Plant cribs, and WMA S-SX
e A widespread tritium plume originating from S Plant cribs

In addition to the plumes that formed within the 200-UP-1 OU, a widespread carbon tetrachlor : plume
exists over a large portion of the 200 West Area. This plume originated from operation of the Plutonium
Finishing Plant (Z Plant) facilities and has spread south and east from the 200-ZP-1 OU and into =

200-UP-1 OU. Additional details regarding contaminant plumes are provided in the DQO  ppendix A).

ociation w zlopment of this SAP, the DQO process was undertaken to support identification

1pling req its appropriate for the current SAP objectives. The DQO process followed for this
SAP and its resulting application to refine the well network and focus the sampling requirements, is
provided in Appendix A. The purpose of this DQO process was to support the optimization of the routine
monitoring network for the 200-UP-1 groundwater OU to support groundwater monitoring with
implementation of the active portion of the 200-UP-1 remedy operation.

The following characteristics and conditions impact the sampling design:
e Additional wells that do not yield sufficient water for sampling in the future

e Changes in groundwater flow direction from operation of groundwater extraction and injection wells

The DQO process was conducted to support development of a performance monitoring plan and this SAP
for the 200-UP-1 OU. The DQO summary report has been developed in accordance with EPA/240/B-
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Figure B-3. Project Organization

The DOE-RL Project Manager is responsible for the following tasks:

B2.1.1.3 DOE-RL Technical Lead

Monitoring the contractor’s performance of activities under CERCLA, RCRA, Atomic Energy Act
of 1954, and the TPA (Ecology et al., 1989a) for the Hanford Site

Obtaining LRA approval of the SAP
Authorizing field sampling activities

Approving the SAP

Functioning as the primary interface with regulators

The DOE-RL Technical Lead is responsible for the following tasks:

Providing day-to-day oversight of the contractor’s work scope performance

Working with the contractor and the regulatory agencies to identify and resolve technical issues

Providing technical input to the DOE-RL Project Manager
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Assisting project personnel in complying with the applicable health and safety program

Coordinating with Radiological Engineering to determine personal protective equipment (PPE)
requirements

B2.1.1.9 Radiological Engineering

Radiological Engineering is responsible for the following tasks:

[

Radiological engineering and project health physics support

Conducting as low as reasonably achievable (ALARA) reviews, exposure and release modeling, and
radiological controls optimization

Identifying radiological hazards and ensuring appropriate controls are implemented to maintain
worker exposures to hazards at ALARA levels

Interfacing with the project Health and Safety representative and other appropriate personnel, as
needed, to plan and direct project Radiological Control Technician (RCT) support

.1.10Sample Management and Reporting Organization

The SMR organization is responsil : for the following activities:

Interfacing between the OU Technical Lead, Field Sampling Operations (FSO), Well Maintenance
Organization, and analytical laboratories

Generating field sampling documents, labels, and instructions for field sampling personnel

Developing the Sample Authorization Form (SAF), which provides information and instruction to the
analytical laboratories)

Providing instructions to FSO Nuclear Chemical Operators (NCOs) on collection of samples as
specified in a SAP

Monitoring the entire sample and data process

Coordinating laboratory analytical work, and ensuring that laboratories conform to Hanford Site
QA requirements (or their equivalent), as approved by DOE, EPA, and Ecology

Resolving sample documentation deficiencies or issues associated with FSO, laboratories, or other
entities to ensure that project needs are met

Receiving analytical data from the laboratories
Ensuring that data are uploaded into the Hanford Environmental Information System (HEIS)
Arranging for and overseeing data validation, as requested

In{ ing the OU Project Manager and/or OU Technical Lead of any issues reported by the analytical
laboratory

B2.1.1.11Analy.” | Laboratories

Analytical laboratories are responsible for the following tasks:

Analyzing samples in accordance with established methods

Providing data packages containing analytical and QC results
Providing explanations in response to resolution of analytical issues
Meetingt  requirements of this plan

Being on the Mission Support Alliance (MSA) Evaluated Suppliers List
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Tahle B-3. Data Qualitv Indicators
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method’s minimum concentration or attribute to objective:
concentration that can be reliably  be measured by an

e Request reanalysis or

(Teasu_red I(.l'e." mslt‘rur'ltwr}t :jnsttrilrpenlt _(1r.1ts)trunt1)ent re-measurement using methods or
ete&:.‘to? 1n)11t orfimito I ebeutlton 1(T:nit0r fy a analytical conditions that will meet
quantitation). aboratory © required detection or limit of
quantitation).

quantitation.
The lower limit of
quantitation 1s the lowest
level that can be routinely
quantified and reported by a
laboratory.

¢ Qualify/reject the data before use.

Source: SW-846, Pending, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final
Update V, as amended.

B2.1.3 Special Training/Certification

A graded approach is used to ensure that workers receive a level of training commensurate with their
responsibilities and compliant with applicable DOE orders and government regulations. The FWS, in
coordination with line management, will ensure that special training requirements for field personnel
are met.

In addition, pre-job briefings, in accordance with work management and work release requirements,
documents the following evaluation activities and associated hazards:

¢ Objective of the activities

¢ Individual tasks to be performed

e Hazards associated with the planned tasks

e Controls applied to mitigate the hazai

e Environmentiny  h the job will be performed

e Facility where the job will be performed

¢ Equipment and material required

Training records are maintained for each employee in an electronic training record database.

The contractor’s training organization maintains the training records system. Line management confirms
that an employee’s training is appropriate and up-to-date prior to performing any field work.

B2.1.4 Documents and Records

The OU Project Manager (or designee) is responsible for ensuring that the current version of the SAP is
being used and providing updates to field personnel. Version control is maintained by the admi  rative
document control process. Changes to the sampling document are handled consistent with HASQARD
(DOE/RL-96-68) and the TPA Action Plan (Ec gy et al., 1989b). The OU Project Manager is
responsible for tracking all SAP changes, obtaining appropriate review, and alerting DOE-RL of  :se
changes. Appropriate documentation will follow, in accordance with the requirements for the type of
change. Table B-4 sumimarizes the changes that may be made and their documentation requirements.

The FWS, SMR, and appropriate BTR are responsible for ensuring that field instructions are maintained
and aligned with any revisions or approved changes to the SAP. SMR will ensure that any deviations
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e Global positioning system data (a copy will be provided to SMR)
e Inspection or assessment reports and corrective action reports

¢ Field summary reports

e Interim progress reports

e Final reports

e Forms required by WAC 173-160, “Minimum Standards for Construction and Maintenance of
Wells,” and the master drilling contract

The following records are managed and maintained by SMR personnel:
e Field sampling logbooks

e Groundwater sample reports and field sample reports

¢ Chain-of-custody forms

e Sample receipt records

¢ Laboratory data packages

¢ Analytical data verification and validation reports, if any

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

The laboratory is responsible for maintaining, and having avail e upon request, the follov  ; items:

e  Analytical logbooks

e Raw data and QC sample records

o Standard reference material and/or proficiency test sample data
e Instrument calibration information

Records may be stored in either electronic or hard copy format. Documentation and records, regardless of
medium or format, are controlled in accordance with work requirements and processes to ensure that

s drecords are accurate and can be retrieved. Records required by the TPA (Ecology et al., 1 W
be r ed in accordance with the requirements therein.

B2.2 Data Generation and Acquisition

The following subsections present the requirements for analytical methods, measurement and analysis,
d collection or generation, data handling, and field and laboratory QC. The requirements for instrument
calibration and maintenance, supply inspections, and data management are also addre :d.

B2.2.1 Analytical Methods Requirements

Analyti " method performance requirements for samples collected are presented in1 ¢ 5.

In ¢ sultation with the laboratory and the OU Project Manager, SMR can approve changes to analytical
methods as long as the new method is based upon a nationally recognized standard method (e.g., EPA,
ASTM International, formerly American Society for Testing and Materials [ASTM]) and the new method
delivers analytical data that are comparable to those provided by the old method. The new method must
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sampling event. EBs are used to evaluate the effectiveness of the decontamination process. EBs are not
required for disposable sampling equipment.

B2.2.3.2 Laboratory Quality Control Samples

Internal QA/QC programs are maintained by the laboratories utilized by the project. Laboratory QA
includes a comprehensive QC program that includes the use of matrix spikes, matrix duplicates, matrix
spike duplicates, laboratory control samples, surrogates, tracers, and method blanks. These samples are

r nmended in guidance documents, required by EPA protocol (e.g., EPA-600/4-79-020, Methods for
Chemical Analysis of Water and Wastes), and will be run at the frequency specified in the respective
references unless superseded by agreement. QC checks outside of control limits are documented in
analytical laboratory reports during DQAs, if performed. Laboratory QC and their typical frequencies are
listed in Table B-6. Acceptance criteria are shown in Table B-7. The following text describes the various
laboratory QC samples.

Laboratory Duplicate: An intra-laboratory replicate sample that is used to evaluate the precision of a
method in a given sample matrix.

Matrix Spike (MS): An aliquot of a sample spiked with a known concentration of target analyte(s). MS
is used to assess the bias of a method in a given sample matrix. Spiking occurs prior to sample
preparation and analysis.

Post Preparation Spike: The same as MS; however, spiking occurs after sample preparation.

Matrix Spike Duplicate (MSD): A replicate spiked aliquot of a sample that 1s subjected to the entire
sample preparation and analytical process. MSD results are used to determine the bias and precision of a
method in a given sample matrix.

Laboratory Control Sample (LCS): A control matrix (e.g., reagent water) spiked wi  analytes
rep1 :ntative of the target analytes or a certified reference material that is used to evaluate laboratory
accuracy.

Method Blank (MB): An analyte-free matrix to which all reagents are added in the same volumes or
proportions as used in the sample processing. MBs are carried through the complete sample preparations
and analytical procedure. MBs are used to quantify contamination resulting from the analytical process.

Surrogate (SUR): A compound added to all samples in the analysis batch (field samples and QC

samples) prior to preparation. The SUR is typically similar in ch  ical composition to the analyte being

deterr ©  d, yet is not normally encountered. SURs are expected to respond to the preparation and

measurement systems in a manner similar to the analytes of interest. Because SURs are added to all

standards, samples, and QC samples, they are used to evaluate overall method performance in a given
trix. SURs are used only in organic analyses.

Tracer: A tracer is a known quantity of radioactive isotope that is  fferent from that of the isotope of
interest but is expected to behave similarly and is added to an aliquot of a sample. Sample results are
§ “corrected based on tracer recovery.

Laboratories are required to analyze samples within the holding time specified in Table B-8. In s¢
instances, constituents in the samples not analyzed within the holding times may be compromised by
volatilizing, decomposing, or other chemical changes. Data from samples analyzed outside the ing
times are flagged in the HEIS database with an “H.”
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B2.4 Data Review and Usability

This section addresses the QA activities that occur after data collection. Implementation of these activities
determines whether the data conform to the specified criteria, thus satisfying the project objectives.

B2.4.1 Data Review and Verification

Data review and verification are performed to confirm that sampling and chain-of-custody documentation
are complete. This review includes linking sample numbers to specific sampling locations, reviewing
sample collection dates and sample preparation and analysis dates to assess whether holding times, if any,
have been met, and reviewing QC data to determine whether analyses have met the data quality
requirements specified in this SAP.

The criteria for verification include, but are not limited to, review Hr contractual compliance

(samples were analyzed as requested), use of the correct analytical method, transcription errors, correct
application of dilution factors, appropriate reporting of dry weight versus wet weight, and correct
application of conversion factors.

Errors identified by laboratories are reported to the SMR organization's project coordinator, who i iates
a sample issue resolution form. This process is used to document analytical errors and establish resolution
with the OU Technical Lead.

Relative to analytical data in sample media, field screening results are of lesser importance in making
inferences regarding risk. Field QA/QC results will be reviewed to ensure that they a  asable.

The OU Technical Lead data review will help determine if observed changes reflect improved/degraded
groundwater quality or potential data errors and may result in submittal of a request for data review
(RDR) on questionable data. The laboratory may  asked to check calculations or re-analyze the sam; .,
or the well may be resampled. Results of the RDR process are used to flag the data appropriately in the

S database and/or to add comments.

B2.4.2 Data Validation

Data validation activities will be performed at the discretion of the OU Project Manager and under the
direction of SMR. If performed, data validation activities will be based on EPA functional guidelines.

B2.4.3 Reconciliation with User Requirements

The DQA process compares completed field sampling activit yse proposed in corresponding
sa ydo srovic  an evaluation of the resulti Thep _seofthe JAisto
de ie whether quantitative data are of the correct type and are ot adequate quality and quantity to

meet project DQOs. For routine groundwater monitoring undertaken through this integrated SAP, the

JA is captured in QC associated with the annual groundwater report (e.g., DOE/RL-2014-32), which
evaluates field and lab QC and the usability of data. Further DQAs will be performed at the discretion of
the OU Project Manager and documented in a report overseen by SMR.

B3 Field Sampling Plan

This chapter lists the groundwater wells to be monitored, sampling frequency, and constituents to
be analyzed.
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o Telephone calls relating to field activities

B3.4.1 Corrective Actions and Deviations for Sampling Activities

The OU Project Manager, FWS, appropriate BTR (or designee), and SMR personnel must document
deviations from protocols, problems pertaining to sample collection, chain-of-custody forms, target
analytes, contaminants, sample transport, and noncompliant monitoring. Examples of deviations include
samples not collected because of field conditions, changes in sample locations because of physical
obstructions, or additions of sample depth(s).

As appropriate, such deviations or problems will be documented (e.g., in the field logbook) in accordance
with internal corrective action methods. The OU Project Manager, FWS, appropriate BTR (or designee),
or SMR personnel will be responsible for communicating field corrective action requirements and
ensuring that immediate corrective actions are applied to field activities.

Changes in sample activities that require notification, approval, and documentation will be performed, as
specified in Table B-4.

B3.5 Calibration of Field Equipment

Construction management, the appropriate BTR, or FWS is responsible for ensuring that fie
is “'brated appropriately. Onsite environmental instruments are calibrated in accordance with
manufacturer operating instructions, internal work requirements and processes, and/or field instructions
provide direction for equipment calibration or verification of accuracy by analytical methods.
Mts from all instrument calibration activities are recorded according to HASQARD (DOE/RL-96-68).

The following field instrumentation, calibration, and QA checks will be performed:

e  Prior to initial use of a field analytical measurement system.

e At the frequency recommended by the manufacturer or methods, or as required by regulations.
¢ Upon failure to meet specified QC criteria.

e (Calibration of radiological field instruments on the Hanford Site is performed by the MSA prime
contractor, as specified by their calibration program.

¢ Daily calibration checks will be performed and documented for each instrument used to characterize
areas under investigation. These checks will be made on stai  d materials sufficiently |  the
matrix under consideration for direct comparison of ta. Analysis times will be sufficient to establish
detection efficiency and resolution.

e Standards used for calibration will be traceable to nationally or internationally recognized standard
agency source or measurement system, if available.

B - Sample Handling

Se 1andling and transfer will be in accordance with established methods to preclude loss of identity,
de « :rioration, and loss of sample. Custody seals or custody tape will be used to verify that
sample integrity = been maintained during sample transport. The custody seal will be inscril ~ with the
sampler’s initials and date.

A sampling and tracking database is used to track the samples from the point of collection thror
laboratory analysis process.
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Appendix C

Sampling Interval information for 200-UP-1
Groundwater Operable Unit Wells
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