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This document presents a revision to the 1995 (1996 revised) 300 Area Process Trenches groundwater
monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A).1,2 This revised monitoring plan is based
on the requirements for final status facilities, as identified in the WA7890008967, Hanford Facility
Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the Treatment,
Storage, and Disposal of Dangerous Waste3 (hereafter referred to as the Hanford Facility RCRA Permit),
Part II, Condition II.F, which specifies that final status groundwater monitoring programs are subject to
the requirements in Washington Administrative Code (WAC) 173-303-645.4 Due to the age of the plan,
the U.S. Department of Energy (DOE), Richland Operations Office (RL) is revising this groundwater
monitoring plan to ensure that the plan contains the most current Hanford Site groundwater monitoring
information for the post-closure unit group (changes in the constituents to be monitored, sampling
frequency, concentration limits, statistical evaluation, and clarification of compliance period).
This document will supersede the previous plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) upon
modification of the Hanford Facility RCRA Permit. This corrective action groundwater monitoring plan
is the principal controlling document for conducting groundwater monitoring at the 300 Area Process
Trenches.
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The 300 Area Process Trenches are a final status, post-closure unit group (Post Closure Unit Group 1),
located in the 300-FF-1 Source Operable Unit (OU), that are undergoing corrective action groundwater
monitoring. The 300 Area Process Trenches are located in the northern section of the 300 Area Industrial
Complex approximately 300 m (980 ft) west of the Columbia River. The facility consisted of two 460 m
(1,500 ft) long trenches used for effluent discharge from the 300 Area process sewer system. The site was
closed under a modified closure; that is, the site was remediated and the soil column was clean closed in
1998 with post-closure requirements for groundwater monitoring (Ecology, 1998).5

EXECUTIVE SUMMARY

1 WHC-SD-EN-AP-185, 1995, Groundwater Monitoring Plan for the 300 Area Process Trenches, Rev. 0, Westinghouse
Hanford Company, Richland, Washington. Available at:
http://pdw.hanford.gov/arpir/index.cfm/vewDoc?accession=D196020117.
2 WHC-SD-EN-AP-185, 1996, Groundwater Monitoring Plan for the 300 Area Process Trenches, Rev. 0A, Westinghouse
Hanford Company, Richland, Washington. Available at:
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196135178.
3 WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the
Treatment, Storage, and Disposal of Dangerous Waste, Revision 8c, as amended, Washington State Department of Ecology,
Richland, Washington. Available at: http://www.ecy.wa.gov/programs/nwp/permitting/hdwp/rev/8c/.
4 WAC 173-303-645, “Releases from Regulated Units,” Washington Administrative Code, Olympia, Washington. Available at:
http://app.leg.wa.gov/WAC/default.aspx?cite=173-303-645.
5 Ecology, 1998, “Acceptance of Certification of the 300 Area Process Trenches Clean Closure of the Soil Column and Ground
Water Corrective Action Requirements” (letter to J.E. Rasmussen, U.S. Department of Energy, from T.A. Wooley, Nuclear
Waste Program), Washington State Department of Ecology, Kennewick, Washington, August 10. Available at:
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198148423.
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The 300 Area Process Trenches received wastewater contaminated with dangerous waste or dangerous
waste constituents. Per the Hanford Facility RCRA Permit, a final status groundwater compliance
monitoring program in accordance with WAC 173-303-645 was implemented in 1995 (WCH-SDEN-AP-185, Rev. 0). The constituents identified for monitoring in the plan were cis-1,2-dichloroethene
(cis-1,2-DCE), trichloroethene (TCE), and uranium. Gross alpha, gross beta, iron, manganese, and field
parameters (pH, conductivity, turbidity, and temperature) were also monitored.
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The first samples collected under the compliance monitoring plan exceeded concentration limits for
cis-1,2-DCE, TCE, and uranium. As a result, corrective action was required. The Comprehensive
Environmental Response, Compensation, and Liability Act of 19806 (CERCLA) action for the
300-FF-5 OU (institutional controls [ICs] and groundwater monitoring) was implemented in
EPA/ROD/R10-96/143.7 Corrective action for the 300 Area Process Trenches was deferred to the
CERCLA program for the 300-FF-5 Groundwater OU.
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The constituents for monitoring were revised in 1996 (WCH-SD-EN-AP-185, Rev. 0A) and included
cis-1,2-DCE, TCE, and uranium as constituents of concern, with iron and manganese included for a
follow-up geochemical evaluation. Additionally, thallium, polychlorinated biphenyls (PCBs), chrysene,
and benzo(a)pyrene were monitored for two years. Field parameters (pH, conductivity, turbidity, and
temperature) were also included. Although written as a compliance monitoring plan, WHC-SD-EN-AP185 (Rev. 0 and Rev. 0A) was accepted as the corrective action monitoring plan for the 300 Area Process
Trenches by the Washington State Department of Ecology in 1998.
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The U.S. Environmental Protection Agency (EPA) and DOE issued the 300 Area Record of Decision
(ROD)/ROD Amendment8 in 2013. Groundwater contaminants of concern identified for remedial action
in the 300 Area Industrial Complex include uranium, cis-1,2-DCE, and TCE, which are the 300 Area
Process Trenches constituents of concern that were identified in the previous corrective action monitoring
plan. The soil and groundwater remedies affecting the 300 Area Process Trenches area include enhanced
attenuation of uranium; groundwater monitoring of uranium; monitored natural attenuation of
cis-1,2-DCE and TCE; and ICs.

6 Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601, et seq., Pub. L. 107-377,
December 31, 2002. Available at: https://www.gpo.gov/fdsys/pkg/USCODE-2011-title42/html/USCODE-2011-title42chap103.htm.
7 EPA/ROD/R10-96/143, 1996, Record of Decision for the 300-FF-1 and 300-FF-5 Operable Units, Hanford Site, Benton
County, Washington, U.S. Environmental Protection Agency, Washington State Department of Ecology, and U.S. Department
of Energy, Olympia, Washington. Available at: http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=1000544M.TXT.
8 EPA and DOE, 2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision
Amendment for 300-FF-1, U.S. Environmental Protection Agency and U.S. Department of Energy, Richland Operations Office,
Richland, Washington. Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0087180.
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This revised groundwater monitoring plan updates the dangerous waste constituents for corrective action
monitoring and removes constituents that no longer require monitoring. The dangerous waste
constituents identified for monitoring at the 300 Area Process Trenches are cis-1,2-DCE and TCE. Other
constituents identified for monitoring in the previous plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A)
are not included in this revision. Monitoring of uranium is conducted under the CERCLA remedial action
and is not included in this monitoring plan. PCBs, benzo(a)pyrene, and chrysene were not detected the
300 Area Process Trenches groundwater monitoring network during the required two years of monitoring
and therefore do not require further monitoring. Thallium was detected during the required two years of
monitoring but was determined to be naturally occurring.9 A geochemical evaluation of elevated iron and
manganese concentrations at the bottom of the unconfined aquifer determined that these concentration
levels are attributable to naturally occurring reducing conditions.10
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This revised groundwater monitoring plan presents a corrective action monitoring plan for the uppermost
aquifer beneath the 300 Area Process Trenches. This plan addresses the following:

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

•
•
•
•

Number, locations, and depths of wells in the 300 Area Process Trenches groundwater
monitoring network.
Sampling and analytical methods of dangerous waste required under corrective action monitoring.
Methods for evaluating groundwater quality information.
Schedule for groundwater monitoring at the 300 Area Process Trenches.

This revised plan uses the existing groundwater monitoring well network as identified in the previous
groundwater monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) with the downgradient wells
representing the point of compliance. The concentration limits for cis-1,2-DCE and TCE are revised in
this plan to 16 µg/L and 4 µg/L, respectively, which are the cleanup levels in the 300 Area ROD/ROD
Amendment. The concentration limits are based on WAC 173-340-720(4)11 cleanup levels.
Groundwater flow direction determinations indicate that the groundwater flow direction beneath the
300 Area Process Trenches is east or southeast during low river stage and south or southwest during high
river stage. Groundwater in the 300 Area Process Trenches monitoring wells will be sampled and
analyzed semiannually for cis-1,2-DCE and TCE. Field parameters (pH, specific conductance,
temperature, and turbidity) will also be collected. Water level measurements will be taken each time a
sample is collected to satisfy the requirements of WAC 173-303-645(8)(f).

9 DOE/RL-2010-99, 2013, Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2, and 300-FF-5 Operable Units,
Rev. 0, Sections 4.4.2.3 and 4.4.4.1, and Table 4-24, U.S. Department of Energy, Richland Operations Office, Richland,
Washington. Available at:
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088359.
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088307.
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088306.
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088305.
10 ECF-300FF5-14-0044, 2014, 300 Area Process Trenches Geochemical Evaluation of Elevated Dissolved Iron and Manganese
Concentrations in the Lower Unconfined Aquifer, Rev. 0, Sections 4.4.2.3 and 4.4.4.1, and Table 4-24, CH2M HILL Plateau
Remediation Company, Richland, Washington. Available at:
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0082020H.
11 WAC 173-340-720, “Model Toxics Control Act—Cleanup,” “Groundwater Cleanup Standards,” Washington Administrative
Code, Olympia, Washington. Available at: http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-720.
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AEA
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BTEX
CERCLA
cis-1,2-DCE
COC
CSM
DNAPL
DOE
DOE-RL
Ecology
EPA
ERA
FWS
HSU
IC
MNA
NAD83
NAVD88
OU
PCB
PCE
QAPjP
RCRA
ROD
TCE
Tri-Party Agreement
TSD
UCL
VOC
WAC

Atomic Energy Act of 1954
above mean sea level
below ground surface
benzene, toluene, ethylbenzene, and xylenes
Comprehensive Environmental Response, Compensation, and Liability Act
of 1980
cis-1,2-dichloroethene
contaminant of concern
conceptual site model
dense nonaqueous phase liquid
United States Department of Energy
United States Department of Energy, Richland Operations Office
Washington State Department of Ecology
United States Environmental Protection Agency
expedited response action
Field Work Supervisor
hydrostratigraphic unit
institutional control
monitored natural attenuation
North American Datum of 1983
North American Vertical Datum of 1988
operable unit
polychlorinated biphenyl
tetrachloroethene
quality assurance project plan
Resource Conservation and Recovery Act of 1976
record of decision
trichloroethene
Hanford Federal Facility Agreement and Consent Order
(Ecology et al., 1989)
treatment, storage, and disposal
upper confidence limit
volatile organic compound
Washington Administrative Code
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This document presents the revised groundwater monitoring plan for the 300 Area Process Trenches and
supersedes the previous plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A, Groundwater Monitoring Plan
for the 300 Area Process Trenches). The DOE, Richland Operations Office (DOE-RL) is revising this
groundwater monitoring plan due to the age of the plan and to ensure that the plan contains the most
current Hanford Site groundwater monitoring information for the post-closure unit group (changes in the
constituents to be monitored, sampling frequency, concentration limits, statistical evaluation, and
clarification of compliance period). The 300 Area Process Trenches are a post-closure unit group in
Part VI, Unit 1, of the WA7890008967, Hanford Facility Resource Conservation and Recovery Act
(RCRA) Permit, Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste
(hereafter referred to as the Hanford Facility RCRA Permit). Soil remediation of the trenches was
completed in 1998, and the unit was closed in 1998 under modified closure conditions in the Hanford
Facility RCRA Permit with requirements for continued groundwater monitoring in post-closure care
(Ecology, 1998, “Acceptance of Certification of the 300 Area Process Trenches Clean Closure of the Soil
Column and Ground Water Corrective Action Requirements”). The Hanford Facility RCRA Permit,
Part II, Condition II.F, specifies that final status groundwater monitoring program requirements will
comply with WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from Regulated Units.”
Groundwater is monitored in accordance with WAC 173-303-645 and Part VI, Unit 1, of the Hanford
Facility RCRA Permit. For regulatory purposes, the boundary of the 300 Area Process Trenches unit
group is identified on the current Hanford Facility RCRA Permit Part A Form.
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The 300 Area Process Trenches (waste site 316-5) are located within the 300 Area Industrial Complex in
the 300-FF-1 OU (Figure 3-1). The 300 Area Process Trenches comprised two, unlined 460 m (1,500 ft)
long trenches that were excavated 3.7 m (12 ft) below ground surface. The trenches were one of the
primary disposal facilities for 300 Area liquid process waste. Operating records indicate that the 300
Area Process Trenches began receiving wastewater from the 300 Area process sewer in 1975.
An expedited response action (ERA) was performed in 1991 to relocate contaminated sediments to the
north portions of the trenches (DOE/RL-91-11, Expedited Response Action Proposal for the 316-5
Process Trenches). Discharges to the 300 Area Process Trenches ceased in 1994, and remediation of the
site was performed in 1997 and 1998.
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RCRA compliance groundwater monitoring was initiated at the 300 Area Process Trenches in 1985
(as described in PNL-6671, Revised Ground-Water Monitoring Compliance Plan for the 300 Area
Process Trenches) based on the groundwater monitoring requirements for interim status facilities.
In 1994, the Washington State Department of Ecology (Ecology) issued the Hanford Facility RCRA
Permit for the Hanford Site, which included the Part II, Condition II.F requirement that final status
treatment, storage, and disposal (TSD) units comply with WAC 173-303-645. As a final status
compliance monitoring plan under WAC 173-303-645, WHC-SD-EN-AP-185 (Rev. 0) was incorporated
into the Hanford Facility RCRA Permit and initiated in 1996.
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Results for the initial compliance monitoring samples collected in late 1996 and early 1997
(Furman, 1997, “Exceedance of Concentration Limits in Groundwater at the 316-5 Process Trenches”)
showed exceedances of the concentration limits established per WAC 173-303-645(5) for
cis-1,2-dichloroethene (cis-1,2-DCE), trichloroethene (TCE), and uranium. Based on the concentration
limit exceedances, the regulations in WAC 173-303-645(11), “Corrective Action Program,” require
implementation of a corrective action program to reduce contaminant concentrations in groundwater.
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Figure 3-1 Location Map for the 300 Area Process Trenches
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The monitoring plan (WHC-SD-EN-AP-185, Rev. 0, Chapter 6), which was incorporated into
Chapter VI, Unit 1 of the Hanford Facility RCRA Permit, deferred further groundwater corrective action
to the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
action for the 300-FF-1 Source and 300-FF-5 Groundwater OUs. The 300-FF-5 OU alternative selected
in EPA/ROD/R10-96/143, Record of Decision for the 300-FF-1 and 300-FF-5 Operable Units,
Hanford Site, Benton County, Washington, was groundwater monitoring and institutional controls (ICs)
(groundwater use restrictions). This alternative required continued monitoring of contaminant trends
under the corrective action plan and constituted the corrective action measures under
WAC 173-303-645(11).
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The monitoring plan (WHC-SD-EN-AP-185, Rev. 0) was revised in 1996 (Rev. 0A) to specify
constituents for sampling but remained a compliance monitoring plan. Remediation of the 300 Area
Process Trenches was conducted in 1997 and 1998 under an integrated CERCLA/RCRA process
described in DOE/RL-93-73, 300 Area Process Trenches Modified Closure/Postclosure Plan. While the
soil portion of the 300 Area Process Trenches met clean closure performance standards under
WAC 173-303-610, “Closure and Post-Closure,” post-closure groundwater monitoring requirements
under the Hanford Facility RCRA Permit and the 300-FF-5 OU ROD (EPA/ROD/R10-96/143) remained
(Ecology, 1998). Remediation of the 300 Area Process Trenches under CERCLA (waste site 316-5) was
completed and the site was reclassified to “closed out” in 1998. The existing groundwater compliance
monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) was accepted without modification by
Ecology in 1998 as the corrective action monitoring plan and was incorporated into DOE/RL-98-31,
300 Area Process Trenches Postclosure Plan. WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) has remained
the controlling document for the 300 Area Process Trenches groundwater monitoring.
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The 300 Area ROD/ROD Amendment (EPA and DOE, 2013, Hanford Site 300 Area Record of Decision
for 300-FF-2 and 300-FF-5, and Record of Decision Amendment for 300-FF-1 [hereafter referred to as
the 300 Area ROD/ROD Amendment]) was issued in 2013. The remedies affecting the 300 Area Process
Trenches area include enhanced attenuation of uranium for soil and monitored natural attenuation (MNA),
groundwater monitoring, and ICs for groundwater. The 300 Area ROD/ROD Amendment identifies
groundwater contaminants of concern (COCs) in the 300 Area Industrial Complex. These include the
constituents of concern identified in WHC-SD-EN-AP-185 (Rev. 0A): uranium and the dangerous waste
constituents cis-1,2-DCE and TCE.
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Remedies required under the 300 Area ROD/ROD Amendment (EPA and DOE, 2013) include MNA for
cis-1,2-DCE and TCE in the 300 Area Industrial Complex. A portion of the 300 Area Process Trenches
is within the area identified for enhanced attenuation of uranium. Uranium in groundwater will be
monitored until the cleanup level is achieved. ICs restricting groundwater access and use will be
implemented until groundwater cleanup levels are achieved.
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Cleanup levels for cis-1,2-DCE and TCE are identified in the 300 Area ROD/ROD Amendment (EPA and
DOE, 2013). Within the 300 Area Process Trenches monitoring network wells, TCE last exceeded the
cleanup level of 4 µg/L established in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013)
in 1999. A 2015 CERCLA evaluation of TCE in 300 Area groundwater wells found that only one well
(which does not monitor the 300 Area Process Trenches) had not attained the established cleanup level for
TCE. Based on these results, monitoring for TCE under the CERCLA remedial action is not performed at
any wells monitoring the 300 Area Process Trenches under DOE/RL-2014-42, 300-FF-5 Operable Unit
Remedy Implementation Sampling and Analysis Plan, which was approved by EPA in September 2015.

Chapter 3.11

WA7890008967
300 Area Process Trenches

1
2
3
4
5
6
7

The purpose of this groundwater monitoring plan is to present an updated groundwater monitoring
program for dangerous wastes from the 300 Area Process Trenches. This plan is intended specifically to
satisfy monitoring requirements for a final status unit undergoing corrective action, as prescribed in
Part VI of the Hanford Facility RCRA Permit and required by WAC 173-303-645(11). This monitoring
plan is the principal controlling document for conducting groundwater monitoring at the 300 Area Process
Trenches and is used to modify the permit. Once the permit is modified, this document will supersede
WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A).
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This revised plan monitors cis-1,2-DCE, TCE, and field parameters (pH, specific conductance,
temperature, and turbidity). Monitoring of uranium is conducted under the CERCLA remedial action and
is not included for monitoring in this plan. PCBs, benzo(a)pyrene, and chrysene were not detected in the
300 Area Process Trenches groundwater monitoring network during the required two years of monitoring
and do not require further monitoring. Thallium was detected during the required two years of
monitoring and was determined to be naturally occurring based on evaluation in DOE/RL-2010-99,
Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2, and 300-FF-5 Operable Units and
does not require further monitoring. A geochemical evaluation of elevated iron and manganese
concentrations in the deep unconfined aquifer was performed in 2014 and found that the elevated
concentrations are attributed to naturally occurring reducing conditions (ECF-300FF5-14-0044, 300 Area
Process Trenches Geochemical Evaluation of Elevated Dissolved Iron and Manganese Concentrations in
the Lower Unconfined Aquifer, Section 8) and does not require further monitoring. The corrective action
monitoring program detailed in this plan requires semiannual sampling and analysis of cis-1,2-DCE,
TCE, and field parameters at two upgradient and six downgradient wells. Water level measurements are
required each time a sample is collected to satisfy WAC 173-303-645(8)(f).
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This groundwater monitoring plan addresses the operational history, current hydrogeology, and
conceptual site model (CSM) for the unit and incorporates knowledge regarding contamination
originating from the 300 Area Process Trenches and includes the following chapters and appendices:
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Chapter 2 summarizes background information and references other documents that contain more
detailed or additional information. It also describes the 300 Area Process Trenches and the
regulatory basis, the types of waste present, and the pertinent geology and hydrogeology beneath
the 300 Area Process Trenches; and it presents a brief history of groundwater monitoring. This
information is summarized as the CSM to aid in development of the groundwater monitoring
program.
Chapter 3 describes the groundwater monitoring program, including the wells in the monitoring
network, constituents analyzed, sampling frequency, and sampling protocols.
Chapter 4 describes data evaluation and reporting.
Chapter 5 contains the references cited in this plan.
Appendix A provides the quality assurance project plan (QAPjP).
Appendix B contains sampling protocols.
Appendix C provides information for the wells within the groundwater monitoring network.
Appendix D presents monitoring data of the dangerous wastes (cis-1,2-DCE and TCE) that have
been collected from the network wells during corrective action monitoring.
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3.1 BACKGROUND
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This chapter describes the 300 Area Process Trenches and their operating history, regulatory basis,
wastes, and waste characteristics associated with the 300 Area Process Trenches, local subsurface
geology and hydrogeology, a summary of previous groundwater monitoring, and the CSM for the
300 Area Process Trenches.
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The information contained in this chapter was obtained from several sources, including previous
groundwater monitoring plans listed in Section 3.1.5 and the following documents:
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•
•
•
•
•
•
•
•
•

DOE/RL-91-11, Expedited Response Action Proposal for the 316-5 Process Trenches
DOE/RL-92-32, Expedited Response Action Assessment for 316-5 Process Trenches
DOE/RL-98-31, 300 Area Process Trenches Postclosure Plan
DOE/RL-2010-99, Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2,
and 300-FF-5 Operable Units
DOE/RL-2015-07, Hanford Site Groundwater Monitoring Report for 2014
EPA and DOE, 2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and
Record of Decision Amendment for 300-FF-1
PNL-6716, Interim Characterization Report for the 300 Area Process Trenches
PNNL-13645, 300 Area Process Trenches Groundwater Monitoring Plan
PNNL-17666, Volatile Organic Compound Investigation Results, 300 Area, Hanford Site,
Washington
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3.1.1 Facility Description and Operational History
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The 300 Area Process Trenches are located in the northern portion of the 300 Area Industrial Complex
about 300 m (985 ft) west of the Columbia River (Figure 3-2). The site began operating March 16, 1975,
and was the main facility for disposal of most liquid process waste generated in the 300 Area from 1975
until the trenches were removed from service in December 1994. The liquid waste discharged to the
300 Area Process Trenches came only from the 300 Area process sewer and consisted mostly of
wastewater with relatively low concentrations of chemical contaminants. More concentrated waste was
generally not discharged to the process sewer and trenches. The discharge rate varied over the years, but
it reached a maximum average of about 8,641 L/min (2,283 gallons per minute [gpm]) during 1979. Total
discharge for that year was 4.5 billion L (1.2 billion gal). Between 1987 (when fuels fabrication ceased in
the 300 Area) and 1994 (when waste discharges ceased), the wastewater consisted of cooling water with
small quantities of nonhazardous maintenance and process waste. When the 300 Area Process Trenches
were in use, the east and west trenches were used alternately for periods of up to approximately 8 months.
The west trench was removed from service in November 1992; the east trench remained in service with
an average discharge of 814 L/min (215 gpm). The trenches were administratively isolated from
receiving further discharges in December 1994 and were physically isolated in January 1995.
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Elevation in NAVD88, North American Vertical Datum of 1988.
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Figure 3-2 Map of the 300 Area Process Trenches
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The 300 Area Process Trenches consisted of two 457 m (1,500 ft) long trenches excavated 3.7 m (12 ft)
into the subsurface and separated by an earthen berm. The unlined trenches were excavated into the
sandy gravels of the Hanford formation, an open framework, clast supported pebble/cobble/boulder gravel
with intercalated, variably thick, sand and silty sand lenses (additional description provided Section
3.1.4.1, Stratigraphy). The trench bottoms were about 6 m (20 ft) above the average water table elevation
(however, the water table elevation varies with river stage, which fluctuates several meters depending on
the season and operation of the several dams on the Columbia River). In 1990, the west trench was
divided by a berm between the natural depression in the northern end of the trench and the remainder of
the trench to the south. The berm was needed to support a bird screen placed over the trench. From 1991
until the site was remediated from 1997 to 1998, the northern 91 m (300 ft) of the original trenches,
including the natural depression, were used as an impoundment for low-level radioactive and low-level,
mixed waste soil dredged from the southern portions of the trenches.
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Administrative controls to prevent disposal of dangerous wastes to the 300 Area Process Trenches were
instituted on February 1, 1985. Prior to that time, a variety of chemical waste was included with the
wastewater. However, no large quantity of any one waste was included in the process waste. From the
beginning of operations in 1975 until October 1993, a continuous, composite sampler was located at the
headwall to analyze the wastewater at the point of discharge to the trenches. Subsequently, a sampler
located outside the unit analyzed the effluent. In addition, chemical spills are known to have entered the
process sewer through 300 Area building floor drains.
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In 1991, at the request of the regulatory agency (Ecology), an ERA was undertaken at the 300 Area
Process Trenches (waste site 316-5) to reduce the potential migration of contaminants to groundwater
(DOE/RL-91-11). The specific goal was to reduce the measurable level of radiation in the trenches to less
than three times the upper tolerance limit of background. The ERA included removing contaminated
sediment, using it to fill in the north ends of the trenches, and immobilizing the sediment by covering it
with a plastic barrier followed by a layer of clean soil (DOE/RL-92-32). The removal of sediment
contaminated with radionuclides also reduced the levels of inorganic constituents remaining in the
trenches. Approximately 5,400 m3 (190,700 ft3) of sediment was removed and relocated in each trench.
About 0.3 m (1 ft) of contaminated soil was removed from the sides and 1.3 m (4 ft) from the bottom of
each trench. The less radioactively contaminated sediment (less than 2,000 counts/second) was relocated
to the north end of each trench. The more radioactively contaminated sediment (greater than
2,000 counts/sec) was consolidated in the depression located at the northwestern corner of the west
trench. The contaminated sediments were isolated from the effluent and then covered with a plastic
barrier and a layer of clean aggregate. Results of pre- and post-ERA sampling and analysis of the
sediments indicate that the ERA successfully reduced trench contamination at all areas of the trenches
except the locations where contaminated sediment was stockpiled. Results of groundwater sampling and
analysis after the ERA also showed a drop in concentrations of groundwater contamination.
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Remediation of the 300 Area Process Trenches was performed from July 1997 to February 1998 under an
integrated RCRA/CERCLA process and included removal and disposal of the site structures
(bird screens, head-works, and blockhouse structures) and contaminated sediment that had been
previously stockpiled during the 1991 ERA (DOE/RL-98-31). After removal of contaminated soil, clean
backfill was added, and site grading and revegetation were performed.
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3.1.2 Regulatory Basis
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In 1986, DOE entered into a regulatory order (EPA and Ecology, 1986, EPA Regulatory Order
No. 1085-10-07-3008 and Ecology No. DE 86-133). The order mandated interim status groundwater
quality assessment monitoring according to 40 CFR 265, “Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” and WAC 173-303-400,
“Interim Status Facility Standards,” at the 300 Area Process Trenches.
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In May 1987, DOE issued a final rule (10 CFR 962, “Byproduct Material”), stating that the hazardous
waste components of mixed waste are subject to RCRA regulations. The hazardous waste components of
mixed waste were determined to be subject to Ecology authority to regulate these waste since
August 19, 1987.
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In May 1989, DOE, EPA, and Ecology signed the Ecology et al., 1989, Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement). This agreement established the roles and
responsibilities of the agencies involved in regulating and controlling remedial restoration of the Hanford
Site, which includes the 300 Area Process Trenches.
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Dangerous waste is regulated under RCW 70.105 (“Hazardous Waste Management”) and it’s Washington
State implementing regulations (WAC 173-303). Radionuclides in mixed waste may include “source,
special nuclear, and byproduct materials” as defined in the Atomic Energy Act of 1954 (AEA). AEA
states that these radionuclide materials are regulated at DOE facilities, exclusively by DOE, acting
pursuant to its AEA authority. Radionuclide materials are not hazardous/dangerous wastes and, therefore,
are not subject to regulation by the state of Washington under RCRA or RCW 70.105.
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In 1994, Ecology issued the Hanford Facility RCRA Permit for the Hanford Site. The 300 Area Process
Trenches were included in Part V of the permit, which contains requirements specifically applicable to TSD
units that are undergoing closure. Part II, Condition II.F, of the Hanford Facility RCRA Permit specified
that a groundwater monitoring program under final status would be subject to the requirements of
WAC 173-303-645. A final status compliance monitoring plan was issued in 1995
(WHC-SD-EN-AP-185, Rev. 0).
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The first sample set collected under the final status plan showed that downgradient concentrations of
cis-1,2-DCE, TCE, and uranium exceeded the concentration limits established in the compliance
monitoring plan (WHC-SD-EN-AP-185, Rev. 0). WAC 173-303-645(11) requires corrective action
activities to reduce contaminant concentrations in groundwater. Remediation of the groundwater was
deferred to the CERCLA program, with the corrective action to be integrated with the prescribed
300-FF-5 OU action (groundwater monitoring and ICs) in the 300-FF-5 OU ROD
(EPA/ROD/R10-96/143). The monitoring plan was revised in 1996 (WHC-SD-EN-AP-185, Rev. 0A) but
continued as a compliance monitoring plan.
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The 300 Area Process Trenches (316-5 waste site) were remediated in 1997 and 1998 under an integrated
CERCLA/RCRA process. The waste site was reclassified under CERCLA to Closed Out in the Waste
Information Database System in May 1998. The 300 Area Process Trenches were closed under a
modified closure; that is the soil column was clean closed in 1998 under the Hanford Facility RCRA
Permit with requirements for continued corrective action groundwater monitoring (Ecology, 1998).
The corrective action plan was included in the 300 Area Process Trenches post-closure plan
(DOE/RL-98-31), which states that the CERCLA actions under the 300-FF-5 ROD
(EPA/ROD/R10-96/143) constitute the corrective action measures to be taken in accordance with
WAC 173-303-645(11). The existing compliance monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and
Rev. 0A) was accepted by Ecology as the corrective action monitoring plan for the 300 Area Process
Trenches (Ecology, 1998). The corrective action groundwater monitoring plan was incorporated into the
post-closure plan (DOE/RL-98-31) and the Hanford Facility RCRA Permit. Corrective action
groundwater monitoring under WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) continues to this day.
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The 300 Area ROD/ROD Amendment (EPA and DOE, 2013) was issued in 2013. Remedies selected for
the groundwater COCs (cis-1,2-DCE and TCE) in the 300 Area Process Trenches area (300 Area
Industrial Complex) include MNA and ICs. MNA will be performed until the concentrations of
cis-1,2-DCE and TCE meet the cleanup levels. ICs restricting groundwater access and use will be
implemented until groundwater cleanup levels are achieved.

Chapter 3.16

WA7890008967
300 Area Process Trenches

1
2
3
4
5
6
7
8
9
10

In 2015, an evaluation of groundwater COCs was performed for wells identified for monitoring the
CERCLA MNA remedy. The evaluation was incorporated into the 300 Area sampling plan that
implements the MNA remedy under CERCLA (DOE/RL-2014-42) and was approved by EPA.
The evaluation found that TCE had attained the cleanup level identified in the 300 Area ROD/ROD
Amendment (EPA and DOE, 2013) at each well in the 300 Area network, except for well 399-4-14
(ECF-300FF5-15-0017, Calculation of Concentration Trends, Means, and Confidence Limits for
cis-1,2-Dichloroethene, Gross Alpha, Nitrate, Trichloroethene, Tritium, and Uranium in the 300-FF-5
Operable Unit, Table 7.4). Based on these results, monitoring for TCE under CERCLA is required at
well 399-4-14 only (DOE/RL-2014-42, Table 3.3). Well 399-4-14 does not monitor 300 Area Process
Trenches.
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3.1.3 Waste Characteristics
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The waste generating processes in the 300 Area that produced liquid waste that, in turn, was sent to the
300 Area Process Trenches via the process sewer, included fuel fabrication process waste, laboratory
process waste, unplanned waste releases, and some miscellaneous waste. Highly radioactive liquid waste
was generally diverted away from the process sewer and was sent to the 300 Area Radioactive Liquid
Waste Sewer. Estimated quantities for the chemicals discharged to the process sewer from 1975 until the
implementation of administrative controls in 1985 are listed in Table 3-1. Table 3-2 provides the flow
history for the process sewer.
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From 1975 (when the trenches entered service) until 1987 (when fuel fabrication essentially ceased), the
fabrication of fuel elements was primarily for N Reactor. The primary discharge from fuel fabrication
was cooling and rinse water. However, fuel fabrication activities routinely used a broad range of organic
and inorganic lubricants, organic solvents, and other chemicals that were discharged to the process sewer
(Table 3-3). Fuel fabrication was also a source of approximately 1 percent enriched uranium discharged
to the trenches, but was not the source of the types of fission products found in the 300 Area Process
Trenches. These radionuclides (other than uranium) originated from the re-anodizing of aluminum
spacers used in the reactors before 1975. Most of this waste was intended for the Radioactive Liquid
Waste Sewer but occasionally may have entered the process sewer. Additionally, some of these
radionuclides were likely deposited in process sewer sludge and could have been released to the 300 Area
Process Trenches after 1975 during high sewer flows or deviations from normal pH trends.
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The chemical makeup and quantity of 300 Area laboratory waste has not been documented. Although a
wide variety of laboratory activities occurred in the 300 Area, laboratory waste is considered similar to
fuel fabrication process waste because most of the buildings supported fuel fabrication. Typical
laboratory waste could have consisted of standard laboratory cleaners, reagents, organic solvents,
neutralizers, and drying agents. These chemical wastes could have been discharged directly to the
process sewer through laboratory drains or from the retention process sewer in quantities insignificant to
the waste stream.
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Table 3-1 Estimated Nonradiological Chemical Waste Inventory for the 300 Area
Process Trenches
Total of Intermittent Discharges of
Dangerous Chemicals Ending
February 1, 1985
Less than 1 g

Larger Dischargesc Continuing until
September 1986

a, b

d

Total of Larger
Dischargese
(1975 to 1986)

Less than 1 kg

Ammonium
Biofluoride

Benzene

Copper

= 30 kg/mof

3,960 kg

Antimony

Carbon
Tetrachloride

Detergents

30 kg/mof

3,460 kg

Arsenic

Chromium

Ethylene Glycol

200 L/mof

26,400 L

g

Barium

Chlorinated
Benzenes

Heating Oil

= 300 L

Cadmium

Formaldehyde

Hydrofluoric Acid

= 100 kg/mof

13,200 kg

Dioxine

Formic Acid

Nitrates

2,000kg/mof

264,000 kg

Nitric Acid

300 L/mo

f

39,600 L

Paint Solvents

100 L/mo

f

13,200 L

Dioxin
Hydrocyanic Acid

Hexachlorophene
Kerosene

300 L

g

Pyridine
Selenium
Compounds

Lead
Methyl Ethyl
Ketone

Tetrachloroethene

= 450 L

Photo Chemicals

700 L/mo

Thiourea

Mercury

Sodium Chloride

= 75 tons/yrf

825 Tons

Sodium Hydroxide

300 L/mo

f

39,600 L

f

2,640 kg

Miscellaneous
Laboratory
Chemicals

Sulfuric Acid
Tetrachloroethene

Uranium

450 L
f

= 20 kg/mo

92,400 L

Toluene
Tri-butyl-phosphate
1,1,1Trichlorothane
Trichloroethene
Xylenes

Reference: Adapted from DOE/RL-91-11, Expedited Response Action Proposal for the 316-5 Process Trenches.
a. February 1, 1985 is the date of administrative controls disallowing discharge of dangerous waste to the process sewer.
b. Includes organics that were not analyzed for by process sewer effluent sampling.
c. These discharges, except for the spills, were relatively continuous.
d. September 1986 was the approximate end of fuel fabrication activities.
e.
Total is monthly average discharge times 12 (months per year) times 11 (operating year from March 1975 to September
1986).
f. Monthly or annual quantity is an average over a 17-month period (February 1985 to September 1986).
g. Known spills.
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Table 3-2 Flow History for the 300 Area Process Trenches
Year
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Amount Discharged
(Millions of Liters)
682
3,447
1,894
1,894
4,545
3,180
3,218
3,218
3,445
3,520
3,558
3,407
3,255
1,628
1,893
1,968
1,287
568
416
379

Liters/Minute
1,298
6,554
3,601
3,601
8,642
6,050
6,122
6,122
6,554
6,698
6,770
6,482
6,194
3,097
3,601
3,745
2,449
1,080
792
720

Reference: PNNL-13645, 300 Area Process Trenches Groundwater Monitoring Plan.
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Table 3-3 Fuel Fabrication Chemicals and Radionuclides
Chemicals Routinely Used in
Fuel Fabrication
Chromic Acid
Chromium Trioxide
Copper Sulfate
Hydrofluoric Acid
Nitric Acid
Oxalic Acid
Phosphoric Acid
Potassium Nitrite
Sodium Aluminate
Sodium Bisulfate
Sodium Carbonate
Sodium Dichromate
Sodium Fluorosilicate
Sodium Gluconate
Sodium Hydroxide
Sodium Nitrate
Sodium Nitrite
Sodium Pyrophosphate
Sodium Silicate
Sulfuric Acid
Trichloroethene

Radionuclides Generated
by Fuel Fabrication
Scandium-46
Chromium-51
Cobalt-58
Iron-59
Cobalt-60
Zinc-65
Zirconium/Niobium Isotopes
Cesium-137
Promethium-147
Thorium-234
Uranium Isotopes
Plutonium Isotopes

Reference: DOE/RL-88-31, Remedial Investigation/Feasibility Study Work Plan for
the 300-FF-1 Operable Unit, Hanford Site, Richland, Washington.
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Chemical spills are known to have entered the process sewer through 300 Area building floor drains.
The majority of these releases were spent uranium contaminated acid etch solutions. Other unplanned
releases to the process sewer system include two spills of tetrachloroethene (PCE) in 1982 (455 L
[120 gal]) and 1984 (76 L [20 gal]), and two releases of ethylene glycol in April 1993 (1,364 L [360 gal])
and October 1993 (7.6 L [2 gal]).
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While the 300 Area Process Trenches were in operation, some of the facilities in the 300 Area connected
to the process sewer performed activities related to reactor operations, irradiated fuel examinations,
chemical separations processes, photographic processing, and waste management. Other facilities also
supported such activities as peaceful uses of plutonium, reactor fuels development, liquid metal
technology, environmental remediation technology development, and life science programs. Although
such facilities may have contributed small quantities of radioactive or dangerous waste to the process
sewer, trench soil analytical results indicate that their contribution to the waste stream and to subsequent
trench soil and potential groundwater contamination is insignificant compared to that of fuel fabrication.
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3.1.4 Geology and Hydrogeology
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The geology and hydrogeology of the 300 Area Industrial Complex and 300-FF-5 OU, including the
region of the 300 Area Process Trenches, are described in detail in the following documents:
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•
•
•
•

DOE/RL-2010-99, Remedial Investigation/Feasibility Study for the 300-FF-1, 300-FF-2, and
300-FF-5 Operable Units
PNNL-16435, Limited Field Investigation Report for Uranium Contamination in the 300-FF-5
Operable Unit at the 300 Area, Hanford Site, Washington
PNNL-17666, Volatile Organic Compound Investigation Results, 300 Area, Hanford Site,
Washington
PNNL-22048, Updated Conceptual Model for the 300 Area Uranium Groundwater Plume

11

3.1.4.1 Stratigraphy
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Figure 3-3 summarizes the general stratigraphy at the Hanford Site. The stratigraphic units that underlie
the 300 Area Industrial Complex, from youngest to oldest, are the eolian surficial deposits and the
Hanford formation and Ringold Formation sediments overlying the Columbia River Basalt Group.

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

•

•

•

Eolian deposits (Holocene Age) – the most recently deposited sediment is a discontinuous veneer
containing eolian sand and/or anthropogenic backfill of previously excavated sediment. These
deposits generally overlie the 300 Area Industrial Complex, with a typical thickness of 1 to 6 m
(3.3 to 19.7 ft).
Hanford formation (Pleistocene Age) – equivalent to hydrostratigraphic unit (HSU) 1. The Hanford
formation cataclysmic flood deposits are three facies subunits (silt dominated, sand dominated, and
gravel dominated), which grade into one another vertically and laterally. In the 300 Area
Industrial Complex the Hanford formation is persistently the gravel dominated lithostratigraphic
sequence (subunit H1) that typically ranges in thickness from 12 to 24 m (40 to 80 ft). Subunit
H1 is coarse-grained, basalt-rich, clast supported, open framework, sandy gravel with variable
silt/clay content. As a result, the Hanford formation permeability is generally several orders of
magnitude greater than the underlying Ringold Formation. Therefore, the contact between these
two highly contrasting stratigraphic units may act as a distinct hydrologic boundary.
Ringold Formation Unit E and Lower Mud (Miocene Age) – equivalent to hydrostratigraphic unit
(HSU) 5 and HSU8, respectively. The gravel dominated Ringold Formation upper coarse unit
(Unit E) overlies the Ringold Formation lower mud unit. Unit E is up to 24 m (80 ft) thick and
consists of pebbles and cobbles compacted within a matrix of fine- to medium-grained sand with
silt. Up to 24 m (80 ft) of Ringold Formation lower mud unit fine-grained sediments overlie the
basalt. These low-permeability sediments vary in grain size among clay, silt, and fine sand. This
unit forms an aquitard beneath the unconfined aquifer system. The Ringold Formation upper fine
member of Taylor Flat, which may be equivalent to the Ringold upper mud unit defined in the
100 Areas, is not present beneath the 300 Area and was most likely removed from the area by
paleo-flood and historical River erosional forces.
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Figure 3-3 Stratigraphy of the 300 Area
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A relatively fine-grained interval of Ringold Formation silt and fine sand lies at or near the top of Unit E
over portions of the 300 Area Industrial Complex. The finer-grained interval locally creates an aquitard
that influences the flow of groundwater within key, critical areas of the 300 Area Industrial Complex.
The distribution and thickness of the finer-grained unit is highly variable across the 300 Area Industrial
Complex. It is thickest (up to 10 m [33.5 ft]) as a dome-shaped feature south and east of the former South
Process Pond. Borehole data suggest that this unit is not present underlying the 300 Area Process
Trenches, but the data are limited. Depth discrete aquifer testing and depth discrete groundwater results
from the 300-FF-5 OU Limited Field Investigation wells (PNNL-16435) indicate that uranium
contaminated groundwater is significantly elevated in the saturated Hanford portion of the unconfined
aquifer but drops significantly below the Ringold Formation contact within the fine-grained interval.
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Geologic cross sections, which include selected wells in the 300 Area Process Trenches monitoring
network and surrounding area, present the approximate stratigraphy underlying and adjacent to the site
(Figures 3-4and 3-5).
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3.1.4.2 Hydrogeology
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The vadose zone comprises recent and backfill materials and unconsolidated gravels and sand of the
Hanford formation. In the 300 Area Industrial Complex, the average thickness of the vadose zone is 10 m
(33 ft). However, the vadose zone thickness varies with the seasonal stages of the Columbia River and
distance inland from the river. Rising groundwater elevations resulting from higher Columbia River
stages seasonally saturate deeper portions of the vadose zone, while lower river stages result in falling
groundwater elevations that dewater these same deeper portions of the vadose zone. These fluctuating
groundwater elevations create the periodically rewetted zone (Figure 3-6). Generally, wells adjacent to
the river within the 300 Area Industrial Complex show higher variation in response to river stage changes
than wells located further from the shoreline (PNNL-22048, Section 2.4.3).
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The unconfined aquifer occurs in the highly permeable, gravel dominated Hanford formation and in the
underlying, less permeable sands and gravels of the Ringold Formation upper coarse unit (Ringold
Formation unit E). Paleochannels carved into Ringold Formation sediments are filled with Hanford
formation gravels that provide preferential pathways for groundwater flow and for intrusion of river water
during periods of high river stage (DOE/RL-2010-99, Section 4.4.4.3) (Figure 3-7). The Ringold Formation
lower mud unit is a confining layer (i.e., aquitard at the base of the unconfined aquifer) and is characterized by
very low-permeability fine-grained sediment. This hydrologic unit prevents further downward movement of
groundwater contamination to the deeper aquifers. The thickness of the unconfined aquifer along the
Columbia River shoreline is about 25 m (80 ft).
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3.1.4.3 Groundwater Flow Interpretation
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Groundwater in the unconfined aquifer discharges to the Columbia River via upwelling through the
riverbed and riverbank seeps. The flow from the unconfined aquifer is very low, compared to the flow of
the river. Because the river stage fluctuates up and down, flow beneath the shoreline oscillates back and
forth, with river water intruding into the unconfined aquifer and mixing with groundwater at times. When
the river stage drops quickly to a low elevation, riverbank seeps appear. The rise and fall of the river
stage create a dynamic zone of interaction between groundwater and river water, affecting groundwater
flow patterns, contaminant transport rates, groundwater geochemistry, contaminant concentrations, and
contaminant attenuation rates.
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Groundwater flow velocities beneath the 300 Area Process Trenches were estimated to be 17 m/day
(56 ft/day) in March 2014 and 13 m/day (43 ft/day) in June 2014 (DOE/RL-2015-07, Table B.1).
Because the hydraulic gradients change direction in response to river stage, which fluctuates on seasonal
and multiyear cycles, groundwater flow is not always directed toward the river. The flow direction
beneath the 300 Area Process Trenches was estimated to be south-southeast in March 2014 and southwest
in June 2014 (DOE/RL-2015-07, Table B-1) (Figure 3-8). Accordingly, groundwater flow direction
beneath the 300 Area Process Trenches is predominantly to the south-southeast when the river stage is
low (typical throughout most of the year). However, when the river stage is high (typically late spring
and early summer), groundwater flow direction beneath the trenches may change to south-southwest.
Figure 3-9 presents the 2014 regional water table map.
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Figure 3-4 West-East Geologic Cross Section Showing the Stratigraphy Underlying the 300 Area Process Trenches
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Figure 3-5 North-South Geologic Cross Section Showing the Stratigraphy Underlying the 300 Area Process Trenches
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Sources: EPA and DOE, 2013, Hanford Site 300 Area ROD for 300-FF-2 and 300-FF-5, and ROD Amendment for 300-FF-1. Modified from DOE/RL-2011-47, Proposed Plan for
Remediation of the 300-FF-1, 300-FF-2, and 300-FF-5 Operable Units.
Elevation in NAVD88, North American Vertical Datum of 1988.
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Figure 3-6 Principal Subsurface Features within the 300 Area Industrial Complex
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Modified from PNNL-22048, Updated Conceptual Model for the 300 Area Uranium Groundwater Plume.
Elevation in NAVD88, North American Vertical Datum of 1988.

Figure 3-7 Locations of Paleochannels in the Ringold Formation Upper Surface
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Figure 3-8 Groundwater Flow Direction at the 300 Area Process Trenches
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Elevation in NAVD88, North American Vertical Datum of 1988.

Figure 3-9 Groundwater Contour Map for 2014
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3.1.5 Summary of Previous Groundwater Monitoring
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Table 3-4 lists the previous groundwater monitoring plans implemented at the 300 Area Process
Trenches.

4
Table 3-4 Previous Monitoring Plans
Document

Date Issued

Monitoring Program

Hazardous Waste Ground-Water Monitoring Plan
(Appendix E of DOE, 1985, Closure/Post-Closure
Plan 300 Area Process Trenches)

1985

Interim Status Compliancea

PNL-6671, Revised Ground-Water Monitoring
Compliance Plan for the 300 Area Process Trenches

1988

Interim Status Compliancea

WHC-SD-EN-AP-185, Groundwater Monitoring
Plan for the 300 Area Process Trenchesb

1995 (Rev. 0)
1996 (Rev. 0A)

Final Status Compliancec
Final Status Corrective Actiond

The compliance monitoring program was developed to satisfy the requirements in 40 CFR 265.90, “Interim Status Standards
for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Applicability,” and
WAC 173-303-400, “Dangerous Waste Regulations,” “Interim Status Facility Standards.”
b. The compliance monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) was accepted by the Washington State
Department of Ecology in 1998 as the corrective action monitoring plan without revision (Ecology, 1998, “Acceptance of
Certification of the 300 Area Process Trenches Clean Closure of the Soil Column and Ground Water Corrective Action
Requirements”). The requirements identified in WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) were incorporated in
WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for
the Treatment, Storage, and Disposal of Dangerous Waste.
c. The compliance monitoring program satisfied the requirements of WAC 173-303-645(10), “Dangerous Waste Regulations,”
“Releases from Regulated Units,” “Compliance Monitoring Program.”
d. The compliance monitoring program under WAC 173-303-645(10) also satisfies the requirements for a corrective action
monitoring program under WAC 173-303-645(11), “Corrective Action Program.”
a.

5
6
7
8
9
10
11
12
13
14
15
16
17

Groundwater monitoring has been performed at the 300 Area Process Trenches since 1975 with the first
major study collecting monthly samples at 29 wells during 1977 (PNL-2949, Geology and Groundwater
Quality Beneath the 300 Area, Hanford Site, Washington). Due to known groundwater contamination, a
groundwater monitoring program (presented in Appendix E of DOE, 1985, Closure/Post-Closure Plan
300 Area Process Trenches) began in June 1985. The program was designed as an alternate groundwater
monitoring program due to known or suspected contamination of the uppermost aquifer. The well
network was comprised of 16 wells (399-1-1, 399-1-2, 399-1-3, 399-1-4, 399-1-5, 399-1-6, 399-1-7,
399-1-8, 399-2-1, 399-3-7, 399-3-10, 399-4-1, 399-4-7, 399-8-2, 699-S19-E13, and 699-S30-E15A
[PNL-6671]) (Figure 3-10). Samples were collected monthly and analyses included temperature, pH,
conductivity, coliform, metals, anions, volatile and semivolatile organic compounds, selected organic
constituents, pesticides, herbicides, total organic halogens, total organic carbon, ammonium ion, hydrazine,
total alpha-emitters, total beta-emitters, gamma emitters, radium, uranium, and strontium-90.
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Figure 3-10 Groundwater Wells used in the 300 Area Process Trenches
Monitoring Networks

Chapter 3.33

WA7890008967
300 Area Process Trenches

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

The monitoring program was intended to meet 40 CFR 265.90(d), “Interim Status Standards for Owners
and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” and WAC 173-303-400
but was determined to have an inadequate well network by Ecology and resulted in a regulatory order
(EPA and Ecology, 1986). In response to the order (Ecology and EPA, 1986), the 300 Area Process
Trenches was placed in an interim status groundwater quality assessment level monitoring plan based on
the finding that groundwater quality in the 300 Area had been impacted by the 300 Area Process
Trenches. A revision to the 1985 groundwater monitoring plan, PNL-6671, was first issued in 1986
(as described in PNL-6716 and WHC-SD-EN-AP-185, Rev 0). Nineteen new monitoring wells were
installed in 1986 and 1987 to enhance the understanding of the hydrogeology and characterize the
contamination (PNL-6671). These included five well clusters, which included wells at the upper and
lower portions of the unconfined aquifer (“A” and “B” wells, respectively) and at some locations, wells in
the confined aquifer (“C” well) and in a basalt aquifer (“D” well). The cluster wells included
399-1-16ABCD, 399-1-17ABC, 399-1-18ABC, 399-1-14AB, and 399-1-10AB (PNL-6716). New single
wells included 399-1-9, 399-1-11, 399-1-12, 399-1-13, 399-1-15, 399-1-19, and 399-4-11 (PNL-6716)
(Figure 2-9).
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17
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Monitoring data from 1986 to 1988 (reported in PNL-6716) found that most of the analytes were below
regulatory standards. Constituents that were regularly reported above the detection limit included gross
alpha, gross beta, barium, nitrate, sodium, iron, sulfate, chloride, copper, ammonium, vanadium,
potassium, chloroform, and methyl chloride. Chromium, mercury, selenium, and fluoride were reported as
being above the interim primary drinking water standard at least once.
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After characterization of the 300 Area Process Trenches, the monitoring plan was revised in 1988
(PNL-6671). Samples were collected from the network of 35 monitoring wells. During 1989 to 1994,
wells were periodically removed from the network and the sampling schedule changed from monthly, to
quarterly, and eventually to semiannually as the characterization information had been obtained and the
1991 ERA had reduced contamination in the trenches. The well network eventually dropped to 11 wells
including 399-1-10, 399-1-11, 399-1-12, 399-1-14, 399-1-16A&B, 399-1-17A&B, 399-1-18A, 399-2-1,
and 399-3-10 (Figure 3-10).

28
29
30
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36
37
38

Volatile organic analysis results indicated that several constituents (PCE, toluene, xylene, benzene, TCE,
chloroform, ethylbenzene, and cis-1,2-DCE) were detected downgradient of the 300 Area Process
Trenches during this period. However, only TCE and cis-1,2-DCE were consistently above the drinking
water standard of 5 and 70 µg/L, respectively. The well showing the exceedances of TCE and
cis-1,2-DCE was 399-1-16B. Uranium continued to be detected in several wells near the 300 Area
Process Trenches and was correlated to gross alpha. The ERA in 1991 reduced the concentrations of
uranium significantly in the network wells such that uranium exceeded the then 20 µg/L EPA-proposed
guidance in only two wells (399-1-17A and 399-1-10A). (Note: the final rule for the uranium drinking
water standard, 30 µg/L, was promulgated in 2000 and became effective in 2003.) Concentrations of iron
and manganese in filtered samples were consistently higher than drinking water standard for two wells
(399-1-16B and 399-1-17B). Both wells are screened at the bottom of the unconfined aquifer.

39
40
41
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44
45
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The 1994 Hanford Facility RCRA Permit for the Hanford Site required groundwater monitoring programs
under final status to comply with requirements of WAC 173-303-645. A final status compliance
monitoring program for the 300 Area Process Trenches (WHC-SD-EN-AP-185, Rev. 0) was issued in
1995. The plan included sampling from a network of four well pairs. Three pairs are downgradient
(399-1-10A, 399-1-10B, 399-1-16A, 399-1-16B, 399-1-17A, and 399-1-17B) and one pair is upgradient
(399-1-18A and 399-1-18B). Samples were collected semiannually with four independent samples per
event, for a total of eight samples per year. Analysis was performed for gross alpha, gross beta, uranium,
cis-1,2-DCE, TCE, iron, manganese, and field parameters (pH, conductivity, turbidity, and temperature).
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The first sample series began in December 1996 and showed that downgradient concentrations of
cis-1,2-DCE, TCE, and uranium exceeded concentration limits identified in the monitoring plan
(WHC-SD-EN-AP-185, Rev. 0). Rev. 0A of the monitoring plan, issued in 1996, specified analysis for
uranium, TCE, cis-1,2-DCE, and field parameters (pH, conductivity, turbidity, and temperature).
Thallium, PCBs, chrysene, and benzo(a)pyrene were included in the Rev. 0A plan for a two-year
monitoring period due to concern about dangerous waste leaching from the relocated sediment stockpiled
at the northern ends of the trenches. Additionally, iron and manganese were monitored as part of a
follow-up geochemical investigation. WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) was accepted without
change as the corrective action monitoring plan, as required by WAC 173-303-645(11), in 1998
(Ecology, 1998).
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In 2001, a proposed corrective action monitoring plan was prepared (PNNL-13645). However, the
Hanford Facility RCRA Permit was not updated with the proposed monitoring plan, and
WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) remained the corrective action monitoring plan.
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15
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Monitoring results since 1997 for the dangerous wastes cis-1,2-DCE and TCE within the well network are
presented in Appendix D. For both constituents, exceedances of the concentration limit or cleanup level
occur in a single well: 399-1-16B. TCE last exceeded the cleanup level of 4 µg/L established in the
300 Area ROD/ROD Amendment (EPA and DOE, 2013) in 1999.
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In 2015, an evaluation of groundwater COCs in wells identified for monitoring of the CERCLA MNA
remedy was performed. The evaluation found that TCE had attained the cleanup level identified in the
300 Area ROD/ROD Amendment (EPA and DOE, 2013) at each well in the 300 Area network, except for
399-4-14 (ECF-300FF5-15-0017). Based on these results, monitoring for TCE under CERCLA is
required only at well 399-4-14, which does not monitor the 300 Area Process Trenches. Evaluation of
cis-1,2-DCE found that concentrations in well 399-1-16B would not meet cleanup levels by year 2050
(ECF-300FF5-15-0017). Cis-1,2-DCE concentrations in this well have exceeded the concentration limit
throughout the corrective action monitoring period with detections ranging from 95 to 280 µg/L.
Monitoring for cis-1,2-DCE and TCE will continue at the 300 Area Process Trenches under the Hanford
Facility RCRA Permit.
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In 1987, elevated concentrations of PCE and its biodegradation products, TCE and cis-1,2-DCE, were
observed in well 399-1-16B. PCE concentrations subsequently declined to less than the drinking water
standard prior to issuance of the compliance monitoring plan in 1995 (WHC-SD-EN-AP-185, Rev. 0).
The source for these concentrations has been suggested to be the 300 Area Process Trenches because
these trenches are upgradient of well 399-1-16B, spills (530 L [140 gal]) of PCE were discharged to the
trenches in 1982 and 1984, and the concentrations were detected and monitored by the 300 Area Process
Trenches groundwater monitoring network. Numerical modeling for these constituents was performed in
Appendix F of DOE/RL-2010-99 (ECF-300FF5-11-0152, VOC Modeling in Support of 300 Area FF-5
RI/FS Document) to evaluate the contamination and determined a different outcome.
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The numerical modeling had two objectives. The first objective was to determine whether it was
plausible that PCE-dense nonaqueous phase liquid (DNAPL) discharged to the 300 Area Process
Trenches would infiltrate the Hanford formation and penetrate the Ringold Formation Unit E. The second
objective was to assess the plausibility that PCE-DNAPL trapped in Unit E beneath the 300 Area Process
Trenches could be the source of PCE, TCE, and cis-1,2-DCE concentrations observed in well 399-1-16B.
Results of the numerical modeling indicate that it is plausible the PCE infiltrating beneath the
300 Area Process Trenches would penetrate Unit E of the Ringold Formation. However, modeling results
also indicate that it does not appear plausible that the source for the concentrations observed in well
399-1-16B was the 300 Area Process Trenches.
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47
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PCBs, benzo(a)pyrene, and chrysene were not detected the 300 Area Process Trenches groundwater
monitoring network during the required two years of monitoring (1996 to 1998) and do not require further
monitoring (PNNL-11470, Hanford Site Groundwater Monitoring for Fiscal Year 1996; PNNL-11793,
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Hanford Site Groundwater Monitoring for Fiscal Year 1997; and PNNL-12086, Hanford Site
Groundwater Monitoring for Fiscal Year 1998). Thallium was detected during the required two years of
monitoring. However, thallium was determined to be naturally occurring based on evaluation in
DOE/RL-2010-99.
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In 2014, elevated iron and manganese concentrations in the deep unconfined aquifer were evaluated using
groundwater data from 1995 to 2014 at wells 399-1-16A, 399-1-16B, 399-1-17A, and 399-1-17B
(ECF-300FF5-14-0044, Section 8). The evaluation found oxidizing conditions are present in shallower
portions of the unconfined aquifer. However, deeper groundwater contains very low levels of dissolved
oxygen, low or non-detectable nitrate concentrations, notably lower oxidation-reduction potential, and
evidence of reductive dechlorination of chlorinated organic compounds. The differences in the observed
reduction-oxidation-sensitive parameters between the shallow and deep portions of the unconfined aquifer
are consistent with the higher concentrations of dissolved iron and manganese observed in the deeper
groundwater at wells 399-1-16B and 399-1-17B. The elevated iron and manganese levels are likely
produced by the partial reductive dissolution of iron and manganese hydroxides and oxides in the matrix
of the upper Ringold Formation.
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Geochemical modeling using PHREEQC, a geochemical modeling computer code developed by the
United States Geological Survey, was conducted to determine whether the iron and manganese
concentrations in wells 399-1-16B and 399-1-17B are consistent with equilibrium between the
groundwater in the deep unconfined aquifer and reduced iron and manganese minerals such as siderite
and rhodochrosite. Geochemical modeling under the assumed reduction-oxidation conditions indicate
that the samples collected from 399-1-16B are saturated with calcite, amorphous ferric hydroxide, and
rhodochrosite, and are slightly under-saturated to saturated with siderite. The results for 399-1-17B
indicate saturated conditions with calcite, amorphous ferric hydroxide, siderite and rhodochrosite.
The differences between the shallow and deep groundwater in the unconfined unit suggest that the
elevated iron and manganese concentrations observed in wells 399-1-17B and 399-1-16B are consistent
with iron-reducing conditions in the deeper parts of this unit. Although the modeling results cannot
definitively demonstrate that the reducing conditions are naturally occurring, it supports this conclusion
by demonstrating that the elevated iron and manganese concentrations observed in the deep aquifer since
1995 are consistent with naturally occurring iron and manganese minerals commonly found in
uncontaminated reducing aquifers (ECF-300FF5-14-0044).
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Historical releases of readily biodegradable organics (e.g., benzene, toluene, ethylbenzene, and xylenes
[BTEX]) cannot be absolutely precluded as a cause for the development of more reducing conditions in
the deeper unconfined aquifer. However, this is not likely due to the low observed BTEX concentrations
and long term stability of the reducing conditions in the deeper aquifer, while much more oxidizing
conditions have been maintained in the shallower part of the unit (ECF-300FF5-14-0044).
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Based on the very low concentrations of readily biodegradable (non-chlorinated) anthropogenic organic
compounds in the shallow or deep unconfined aquifer over the last 20 years, the weight of the evidence
suggests that the slightly to moderately elevated levels of iron and manganese observed in
wells 399-1-16B and 399-1-17B do not reflect the effects of contamination released to the aquifer
(ECF-300FF5-14-0044). Because the evidence suggests that elevated iron and manganese are due to
naturally occurring reducing conditions and are not attributable to 300 Area Process Trenches, further
monitoring of iron and manganese is not included in this plan.
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The groundwater monitoring activities at the 300 Area Process Trenches under this groundwater
monitoring plan sample from a network of four well pairs. Samples are analyzed semiannually for the
dangerous wastes cis-1,2-DCE and TCE and field parameters (pH, specific conductance, temperature, and
turbidity). Water level measurements are collected each time that a sample is obtained from a network
well. The network wells are also included in the annual comprehensive March water level measurement
campaign (SGW-38815, Water-Level Monitoring Plan for the Hanford Site Soil and Groundwater
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Remediation Project). Groundwater monitoring results for the 300 Area Process Trenches are reported on
a semiannual basis, per WAC 173-303-645(11)(g), and are summarized in the annual Hanford Site RCRA
groundwater monitoring report (e.g., DOE/RL-2016-12, Hanford Site RCRA Groundwater Monitoring
Report for 2015).

5

3.1.6 Conceptual Site Model
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This section describes the 300 Area Process Trenches CSM for potential contaminant transport to guide
future groundwater monitoring. The CSM describes the current understanding of the contaminant release
and transport.
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Wastewater from the process sewer (containing fuels fabrication and other laboratory waste) was
discharged to the 300 Area Process Trenches, two unlined trenches that allowed wastewater to flow
directly into the ground. The trenches were in use from 1975 to 1994. The wastewater discharged to the
300 Area Process Trenches contaminated the vadose zone beneath the trenches, as well as the aquifer.
The concentrations of waste constituents in the wastewater that was discharged to the 300 Area Process
Trenches decreased with time. Administrative controls to prevent hazardous waste from entering the
process sewer were put into effect in 1985. After that time, the amount of hazardous waste reaching the
trenches was very low, even though the rate of discharge remained above 750 L/min (200 gpm)
(see Section 3.1.3 for waste disposal discussion).
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The Hanford formation overlies the Ringold Formation Unit E, with the contact below the water table.
The Hanford formation has higher hydraulic conductivity than the Ringold Formation, thereby allowing
higher groundwater flow rates. The silt and clay of the Ringold Formation lower mud unit constitute the
base of the unconfined aquifer. This lower mud unit also effectively prevents groundwater contamination
in the unconfined aquifer from contaminating groundwater below the lower mud unit. Hydraulic head
below the mud unit is higher than above the unit, indicating that the general flow would be upward if
communication were established between the confined aquifer below and unconfined aquifer above.
For example, in 2014 the hydraulic heads in wells 399-1-16C and 399-1-17C, which are screened across
the basalt/Ringold lower mud contact, were 8 to 9 m (26 to 30 ft) higher than the hydraulic heads in the
wells screened in the shallow unconfined aquifer (399-1-16A and 399-1-17A) and the wells screened in
the lower unconfined aquifer (399-1-16B and 399-1-17B).
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Fluctuating river stage causes water table fluctuations, which, in turn, affect water table gradient and
groundwater flow direction near the 300 Area Process Trenches. Groundwater flow direction beneath the
300 Area Process Trenches is predominantly to the south-southeast when the river stage is low (typical
throughout most of the year). During high river stages (typically late spring and early summer), the water
table gradient can be reversed, causing bank storage of river water and a temporary groundwater flow
direction to the south or southwest. Water level fluctuations as a result of river level fluctuations do not
affect cis-1,2-DCE because it is detected within the lower portions of the unconfined aquifer.
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The 300 Area Process Trenches (316-5 waste site) are remediated and no longer pose an unacceptable risk
to human health and the environment in an industrial setting (EPA and DOE, 2013). The results of a
CERCLA groundwater risk evaluation found that concentrations of uranium, TCE, and cis-1,2-DCE
present in groundwater at the 300 Area Industrial Complex provide a basis for remedial action (EPA and
DOE, 2013). The only dangerous waste that continues to be detected above the concentration limit in a
300 Area Process Trenches groundwater monitoring well is cis-1,2-DCE. At well 399-1-16B,
cis-1,2-DCE remains in the lower portion of the unconfined aquifer downgradient of the trenches and has
been detected consistently in excess of the concentration limit (16 µg/L) (Figure 3-10). Variability in
cis-1,2-DCE concentrations was observed from 2004 to 2007, after which time concentrations stabilized.
No source for the variability has been identified. TCE concentrations have been below the cleanup level
(4 µg/L) in the 300 Area Process Trenches monitoring wells since 1999 (Figure 3-10 and Appendix D).
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The origin for cis-1,2-DCE is attributed to degradation of TCE and PCE historically disposed to nearby
liquid waste sites (DOE/RL-2010-99, Appendix F). Large quantities of degreasing solutions were likely
disposed to the nearby North Process Pond and South Process Pond (Figure 3-2) during the 1950s and
1960s (PNNL-17666). As reported in PNNL-17666, the infiltration of these discharges through the
vadose zone was probably sufficient to cause widespread contamination of the underlying aquifer.
Numerical modeling results indicate that it does not appear likely that the source of the cis-1,2-DCE
observed in well 399-1-16B is the 300 Area Process Trenches (DOE/RL-2010-99, Appendix F).
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Natural attenuation through biodegradation is evident in historical monitoring results from
well 399-1-16B, where TCE has degraded to cis-1,2-DCE. Over the past 20 years, TCE concentrations
from this well have decreased to below the cleanup level, cis-1,2-DCE concentrations have remained
fairly stable, and vinyl chloride has remained below detection limits (Figures 3-11 and 3-12). These
concentration data are consistent with conditions appropriate for anaerobic dechlorination of TCE to
cis-1,2-DCE, but without further significant anaerobic dechlorination to vinyl chloride. Although
cis-1,2-DCE can degrade anaerobically to vinyl chloride if appropriate microorganisms are present,
cis-1,2-DCE can accumulate as an end product of TCE dechlorination with little or no vinyl chloride
produced when these microorganisms are not present or inhibited. Cis-1,2-DCE can also degrade directly
to carbon dioxide under aerobic conditions. The absence of cis-1,2-DCE and vinyl chloride in
downgradient wells indicates that these contaminants are being diluted and degrading aerobically as they
slowly diffuse into the higher flow, more aerobic zones of the aquifer. The limited areal and vertical
extent of volatile organic compounds (VOCs) in groundwater shows that these natural attenuation
processes are preventing significant migration of VOCs (DOE/RL-2010-99, Sections 4.8.4, 5.6, and 5.9;
PNNL-17666, Sections 1.2 and 3.3).
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3.1.7 Corrective Action and Groundwater Monitoring Requirements
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The groundwater monitoring program at the 300 Area Process Trenches is conducted in accordance with
the objectives identified in WAC 173-303-645, as required by the Hanford Facility RCRA Permit, Part II,
Condition II.F. Corrective action groundwater monitoring is implemented in accordance with
WAC 173-303-645(11), which requires the establishment and implementation of a groundwater
monitoring program capable of demonstrating the effectiveness of the corrective action. This requirement
states two general objectives:

30
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The corrective action groundwater monitoring program may be based on the requirements for a
compliance monitoring program under WAC 173-303-645(10) and must be as effective as that program in
determining compliance with the groundwater protection standard under WAC 173-303-645(3).
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Monitoring during corrective actions must be capable of determining the success of the corrective action
program.
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Figure 3-11 cis-1,2-Dichloroethene in Groundwater at Well 399-1-16B
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Figure 3-12 Trichloroethene, Tetrachloroethene, and Vinyl Chloride
in Groundwater at Well 399-1-16B
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Table 3-5 identifies where each groundwater monitoring element of the pertinent applicable regulation is
addressed within this plan.

3
Table 3-5 Pertinent WAC 173-303-645(11) Corrective Action Groundwater Monitoring
Requirements
Groundwater
Monitoring
Element

Groundwater
Monitoring
Program

Groundwater
Protection
Standard

Dangerous
Constituents

Concentration
Limits

Point of
Compliance

Pertinent Requirement*

WAC 173-303-645(11) “Corrective Action Program”:
(d) In conjunction with a corrective action program, the owner or
operator must establish and implement a groundwater
monitoring program to demonstrate the effectiveness of the
corrective action program. Such a monitoring program may be
based on the requirements for a compliance monitoring program
under subsection (10) of this section, and must be as effective as
that program in determining compliance with the groundwater
protection standard under subsection (3) of this section, and in
determining the success of a corrective action program under (e)
of this subsection, where appropriate.
WAC 173-303-645(3) “Groundwater Protection Standard”:
Conditions specified in the facility permit are designed to ensure
that dangerous constituents under WAC 173-303-645(4),
detected in the groundwater from a regulated unit do not exceed
the concentration limits under WAC 173-303-645(5), in the
uppermost aquifer underlying the waste management area
beyond the point of compliance under WAC 173-303-645(6),
during the compliance period under WAC 173-303-645(7).
WAC 173-303-645(4) “Dangerous Constituents”:
(a) The facility permit will specify the dangerous constituents to
which the groundwater protection standard of WAC 173-303645(3) applies.
WAC 173-303-645(5) “Concentration Limits”:
(a) The facility permit will specify concentration limits in the
groundwater for the dangerous constituents established under
WAC 173-303-645(4) of this section.
WAC 173-303-645(6) “Point of Compliance”:
The facility permit will specify the point of compliance at which
the groundwater protection standard WAC 173-303-645(3)
applies and at which monitoring must be conducted. The point
of compliance is a vertical surface located at the hydraulically
downgradient limit of the waste management area that extends
down into the uppermost aquifer underlying the regulated units.
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Table 3-5 Pertinent WAC 173-303-645(11) Corrective Action Groundwater Monitoring
Requirements
Groundwater
Monitoring
Element

Compliance
Period

Number and
Location of
Wells

Well
Configuration

Pertinent Requirement*

WAC 173-303-645(7) “Compliance Period”:
(a) The facility permit will specify the compliance period during
which the groundwater protection standard of WAC 173-303645(3) applies. The compliance period is the number of years
equal to the active life of the waste management area (including
any waste management activity prior to permitting, and the
closure period).
(c) If the owner or operator is engaged in a corrective action
program at the end of the compliance period specified in (a), the
compliance period is extended until the owner or operator can
demonstrate that the groundwater protection standard of
WAC 173-303-645(3) has not been exceeded for a period of
three consecutive years.
WAC 173-303-645(8) “General Groundwater Monitoring
Requirements”:
(a) The groundwater monitoring system must consist of a
sufficient number of wells, installed at appropriate locations and
depths to yield groundwater samples from the uppermost aquifer
that:
(i) Represent the quality of background groundwater that has not
been affected by leakage from a regulated unit.
(ii) Represent the quality of groundwater passing the point of
compliance.
(iii) Allow for the detection of contamination when dangerous
waste or dangerous constituents have migrated from the waste
management area to the uppermost aquifer.
WAC 173-303-645(8) “General Groundwater Monitoring
Requirements”:
(c) All monitoring wells must be cased in a manner that
maintains the integrity of the monitoring well bore hole. This
casing must allow collection of representative groundwater
samples. Wells must be constructed in such a manner as to
prevent contamination of the samples, the sampled strata, and
between aquifers and water bearing strata. Wells must meet the
requirements applicable to resource protection wells, which are
set forth in WAC 173-160, “Minimum standards for construction
and maintenance of wells.”
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Table 3-5 Pertinent WAC 173-303-645(11) Corrective Action Groundwater Monitoring
Requirements
Groundwater
Monitoring
Element

Pertinent Requirement*

Frequency of
Sampling
Water Level
Measurements

WAC 173-303-645(8) “General Groundwater Monitoring
Requirements”:
(f) The groundwater monitoring program must include a
determination of the groundwater surface elevation each time
groundwater is sampled.
(g) The owner or operator will determine an appropriate
sampling procedure and interval for each hazardous constituent
listed in the facility permit.
WAC 173-303-645(8) “General Groundwater Monitoring
Requirements”:
(d) The groundwater monitoring program must include at a
minimum, procedures and techniques for:
(i) Decontamination of drilling and sampling equipment;
(ii) Sample collection;
(iii) Sample preservation and shipment;
(iv) Analytical procedures and quality assurance; and
(v) Chain of custody control.
(e) The groundwater monitoring program must include
consistent sampling and analytical methods that ensure reliable
groundwater sampling, accurately measure dangerous
constituents and indicator parameters in groundwater samples,
and provide a reliable indication of groundwater quality below
the waste management area.
WAC 173-303-645(8) “General Groundwater Monitoring
Requirements”:
(h) Groundwater monitoring data will be evaluated using a
specified statistical method. The statistical test will be
conducted separately for each dangerous constituent in each
well. A statistical method not specified in the subsection may be
submitted for approval.
(i) The statistical method must be appropriate for the distribution
of the dangerous constituent. The practical quantification limit
used in the statistical method must be the lowest concentration
level that can be reliably achieved within specified limits of
precision and accuracy during routine laboratory operating
conditions.

Procedures and
Techniques

Statistical
Evaluation
Statistical
Methods
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Table 3-5 Pertinent WAC 173-303-645(11) Corrective Action Groundwater Monitoring
Requirements
Groundwater
Monitoring
Element

Recordkeeping
and Reporting

Pertinent Requirement*

WAC 173-303-645(8) “General Groundwater Monitoring
Requirements”:
(j) Groundwater monitoring data collected in accordance with
WAC 173-303-645(8)(g) including actual levels of constituents
must be maintained in the facility operating record. The permit
specifies when the data must be submitted for review.

Section Where
Requirement
is Addressed
in Monitoring
Plan
Appendix A,
Sections A2.6
and A3.9

Note: The references cited in this table are listed in the reference section (Chapter 5) of this plan.
* Part II, Condition II.F of the Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste
Portion for the Treatment, Storage, and Disposal of Dangerous Waste specifies that a groundwater monitoring program
under final status is subject to the requirements of WAC 173-303-645. Because of previous exceedances of the prescribed
concentration limits identified in the compliance monitoring plan (WHC-SD-EN-AP-185, Rev. 0), the 300 Area Process
Trenches are subject to corrective action monitoring under WAC 173-303-645(11).

1
2
3
4
5
6
7
8

WAC 173-303-645(11) includes requirements for a corrective action program. Implementation of the
corrective action program is included in this groundwater monitoring plan. Table 3-6 identifies where
elements of corrective action under WAC 173-303-645(11) are discussed within this groundwater
monitoring plan. Some components of the corrective action requirements also apply to groundwater
monitoring requirements and are incorporated within Table 3-5, as appropriate. The 300 Area Process
Trenches post-closure plan specifies inspection, maintenance, and training requirements for corrective
action groundwater monitoring.
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Table 3-6. Pertinent WAC 173-303-645(11) Corrective Action Requirements
Corrective
Action
Element

Corrective
Action
Program

Corrective
Action

Pertinent Requirement

WAC 173-303-645(11) “Corrective Action Program”:
An owner or operator required to establish a corrective action
program under this section must, at a minimum, discharge the
responsibilities described in this subsection.
(a) Corrective action to ensure that regulated units comply with
the groundwater protection standard under WAC 173-303645(3). The groundwater protection standard will be specified in
the facility permit, including:
(i) A list of the dangerous constituents and parameters identified
under WAC 173-303-645(4);
(ii) Concentration limits under WAC 173-303-645(5), for each
of those dangerous constituents and parameters;
(iii) The compliance point under WAC 173-303-645(6); and
(iv) The compliance period under WAC 173-303-645(7).
WAC 173-303-645(11) “Corrective Action Program”:
(b) The owner or operator must implement a corrective action
program that prevents dangerous constituents and parameters
from exceeding their respective concentration limits at the
compliance point by removing the dangerous waste constituents
and parameters or treating them in place. The permit will
specify the specific measures that will be taken.
(c) The owner or operator must begin corrective action within a
reasonable time period after the groundwater protection standard
is exceeded. The department will specify that time period in the
facility permit.
(e) In addition to the other requirements of this section, the
owner or operator must conduct a corrective action program to
remove or treat in place any dangerous constituents or
parameters under subsection (4) of this section, that exceed
concentration limits under subsection (5) of this section, in
groundwater between the compliance point under subsection (6)
of this section, and the downgradient facility property boundary;
and beyond the facility boundary, where necessary to protect
human health and the environment, unless the owner or operator
demonstrates to the satisfaction of the department that, despite
the owner's or operator's best efforts, the owner or operator was
unable to obtain the necessary permission to undertake such
action. The owner/operator is not relieved of all responsibility to
clean up a release that has migrated beyond the facility boundary
where off-site access is denied. On-site measures to address
such releases will be determined on a case-by-case basis. For a

Chapter 3.45

Section Where
Requirement
is Discussed
in Monitoring
Plan*
Section 3.2.1
Section 3.2.2
Section 3.2.3
Section 3.2.4

Section 3.1.2
Section 3.2.4

WA7890008967
300 Area Process Trenches

Table 3-6. Pertinent WAC 173-303-645(11) Corrective Action Requirements
Corrective
Action
Element

Recordkeeping
and Reporting

Pertinent Requirement

facility seeking or required to have a permit, the corrective
action measures to be taken must be specified in the permit.
(f) The owner or operator must continue corrective action
measures during the compliance period to the extent necessary to
ensure that the groundwater protection standard is not exceeded.
If the owner or operator is conducting corrective action at the
end of the compliance period, he must continue that corrective
action for as long as necessary to achieve compliance with the
groundwater protection standard. The owner or operator may
terminate corrective action measures taken beyond the period
equal to the active life of the waste management area (including
the closure period) if he can demonstrate, based on data from the
groundwater monitoring program under (d) of this subsection,
that the groundwater protection standard of subsection (3) of this
section, has not been exceeded for a period of three consecutive
years.
WAC 173-303-645(11) “Corrective Action Program”:
(g) The owner or operator must report in writing to the
department on the effectiveness of the corrective action program.
The owner or operator must submit these reports semiannually.
(h) If the owner or operator determines that the corrective action
program no longer satisfies the requirements of this section, he
must, within forty-five days, submit an application for a permit
modification to make any appropriate changes to the program.

Section Where
Requirement
is Discussed
in Monitoring
Plan*

Section 3.3.4

Note: The references cited in this table are listed in the reference section (Chapter 5) of this plan.

1
2

3.2 GROUNDWATER MONITORING PROGRAM

3
4
5
6
7

This chapter describes the corrective action groundwater monitoring program for the 300 Area Process
Trenches consisting of dangerous waste constituent, concentration limit, point of compliance, compliance
period, a monitoring well network, and sampling and analysis protocols. The monitoring program
presented herein has been revised from that presented in the previous plan (WHC-SD-EN-AP-185,
Rev. 0 and Rev. 0A), and supersedes the monitoring program of the previous plan.

8

3.2.1 Constituents List and Sampling Frequency

9
10
11
12
13
14
15

Table 3-7 presents the wells in the groundwater monitoring network, constituents analyzed as required for
corrective action monitoring, and sampling frequency for monitoring of the 300 Area Process Trenches.
The dangerous waste constituents cis-1,2-DCE and TCE will be sampled and analyzed semiannually with
collection scheduled during low river stage (typically September to November) and high river stage
(typically May through June). TCE concentrations have been less than the concentration limit since 1999.
Based on recent evaluation of cis-1,2-DCE in well 399-1-16B (ECF-300FF5-15-0017), the groundwater
concentration will not reach the concentration level by 2050. Therefore, semiannual sampling, consisting
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1
2
3
4

of a single sample per sampling event, is sufficient to monitor the dangerous wastes. Field parameters
(pH, conductivity, turbidity, and temperature) will also be sampled semiannually. Water level
measurements at each monitoring well will be determined each time a sample is obtained
(WAC 173-303-645(8)(f)).

5
6
7
8
9
10
11
12
13
14
15
16

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

17
18
19
20
21
22
23
24

Missed sampling events that are not rescheduled within the same month are given top priority when
rescheduling sampling for the following month. In the event that a sampling delay has occurred and the
representativeness of the samples is in question, DOE-RL and Ecology may agree to resampling wells.
DOE-RL will provide informal notification to Ecology if sampling of the network is expected to be
delayed for longer than 4 weeks. Ecology may provide input in a timely fashion to DOE-RL on how to
proceed. Missed or cancelled sampling events are reported to DOE-RL and are documented in the
semiannual monitoring reports required by WAC 173-303-645(11)(g), and the annual Hanford Site
RCRA groundwater monitoring report (e.g., DOE/RL-2016-12).
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Table 3-7 Monitoring Well Network for the 300 Area Process Trenches
Purpose

Dangerous Waste Constituents and Field Parameters*

cis-1,2-DCE

Trichloro-ethene

pH

Specific
Conductance

Temperature

Turbidity

Field Parameters

Water Level

Dangerous Waste
Constituents

WAC Compliant

Well Name

399-1-10A

Downgradient

Y

S

S

S

S

S

S

S

399-1-10B

Downgradient

Y

S

S

S

S

S

S

S

399-1-16A

Downgradient

Y

S

S

S

S

S

S

S

399-1-16B

Downgradient

Y

S

S

S

S

S

S

S

399-1-17A

Downgradient

Y

S

S

S

S

S

S

S

399-1-17B

Downgradient

Y

S

S

S

S

S

S

S

399-1-18A

Upgradient

Y

S

S

S

S

S

S

S

399-1-18B

Upgradient

Y

S

S

S

S

S

S

S

* Monitoring as required under WAC 173-303-645(11), “Dangerous Waste Regulations,” “Releases from Regulated Units,” “Corrective Action Program.”
cis-1,2-DCE = cis-1,2-dichloroethene
S = to be sampled semiannually
Y = well is constructed as a resource protection well (WAC 173-160, “Minimum Standard for Construction and Maintenance of Wells”)

1
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1

3.2.2 Concentration Limit

2
3
4
5
6
7
8

A dangerous waste constituent from a regulated waste unit may not exceed the concentration limit
established by the Hanford Facility RCRA Permit (WAC 173-303-645(5)). The concentration limits
for cis-1,2-DCE and TCE in the previous plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) were 70
and 5 µg/L, respectively, based on 40 CFR 141.61(a), “National Primary Drinking Water Regulations,”
“Maximum Contaminant Levels for Organic Contaminants.” The concentration limits were applied
during compliance monitoring to determine whether corrective action was necessary, as required by
WAC 173-303-645(10).

9
10
11
12
13
14

Concentration limits of dangerous waste constituents during corrective action are required in
WAC 173-303-645(11). The concentration limits for cis-1,2-DCE and TCE at the 300 Area Process
Trenches in this plan are updated to 16 and 4 µg/L, respectively, which are the cleanup levels identified in
the 300 Area ROD/ROD Amendment (EPA and DOE 2013). The concentration limits are based on
WAC 173-340-720(4), “Model Toxics Control Act—Cleanup,” “Groundwater Cleanup Standards,”
“Method B Cleanup Levels for Potable Groundwater,” cleanup levels.

15
16
17
18
19
20
21
22
23
24

Because of the previous exceedances of the concentration limit for cis-1,2-DCE and TCE and the ongoing
remedial action, any concentration limit exceedances at the point of compliance during the remediation
period do not require additional action. Estimated timeframes for cleanup level attainment for
cis-1,2-DCE and TCE are not provided in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013).
However, an evaluation of cis-1,2-DCE in well 399-1-16B (the only well at which the concentration limit
is exceeded) estimated that cis-1,2-DCE will not be less than 16 µg/L by year 2050
(ECF-300FF5-15-0017, Table 7.1). As part of the CERCLA remedial action, evaluation of cis-1,2-DCE
and TCE concentrations in wells identified in DOE/RL-2014-42 will be prepared to support the Hanford
Site CERCLA 5-year reviews (DOE/RL-2014-42, Section 3.5.1.2). The effectiveness of the MNA
remedy will be assessed as part of the CERCLA 5-year review process.

25

3.2.3 Point of Compliance

26
27
28
29
30
31
32

The point of compliance is defined in WAC 173-303-645(6) as a “…vertical surface located at the
hydraulically downgradient limit of the waste management area that extends down into the uppermost
aquifer underlying the regulated units.” This is the location in the uppermost aquifer where groundwater
monitoring takes place and the groundwater protection standard applies. As identified in the previous
plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A), the point of compliance for the 300 Area Process
Trenches is the downgradient monitoring wells. The downgradient monitoring wells are 399-1-10A,
399-1-10B, 399-1-16A, 399-1-16B, 399-1-17A, and 399-1-17B.

33
34
35

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

36

3.2.4 Compliance Period

37
38
39
40
41

The compliance period is defined in WAC 173-303-645(7)(a) as the number of years equal to the active
life of the waste management area (including any waste management activity prior to permitting and the
closure period). The 300 Area Process Trenches began operation in 1973 and were closed in 1998, which
is a total of 24 years. Therefore, the compliance period for the 300 Area Process Trenches is equal to
24 years and will end in year 2022.

42
43
44
45

Under WAC 173-303-645(7)(c), if a corrective action program is ongoing at the end of the compliance
period (year 2022), then the corrective action must continue for as long as necessary to achieve
compliance with the concentration limit. The compliance period is extended until it is demonstrated that
the concentration limit has not been exceeded for a period of three consecutive years.
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Based on the CERCLA evaluation of cis-1,2-DCE results from well 399-1-16B (ECF-300FF5-15-0017,
Table 7.1), the concentration is not estimated to be less than the concentration limit of 16 µg/L by
year 2050. Therefore, the compliance period for the 300 Area Process Trenches will be extended past
year 2022 until it is demonstrated that the concentration limit has not been exceeded for a period of
three consecutive years.

6
7
8
9
10
11

For TCE, monitoring will continue through the compliance period (year 2022). If the TCE concentration
is less than the concentration limit for the three year period before the end of the compliance period
(years 2019 through 2022), then TCE monitoring will be discontinued at the end of the compliance
period. If concentrations are not less than the concentration limit in year 2022 (or have not been less than
the concentration limit for three consecutive years), then monitoring will continue until it is demonstrated
that the concentration limit has not been exceeded for a period of three consecutive years.

12
13
14
15
16
17
18
19
20

Evaluation methodology for the sampling results is detailed in Section 3.3.2. Dangerous waste
concentrations will be determined with either a 95 percent upper confidence limit (UCL) calculation
(for data sets containing detections above the concentration limit) or by visual observation (or data sets
containing non-detects and/or detections below the concentration limit). Based on current evaluations of
TCE and cis-1,2-DCE at well 399-1-16B, it is assumed that TCE concentrations will be less than the
concentration limit, and thereby require no further monitoring, before concentrations of cis-1,2-DCE will
be less than the concentration limit. When it is demonstrated that the concentrations of cis-1,2-DCE have
not exceeded the concentration limit for three consecutive years, then corrective action monitoring will be
discontinued, and the site will be removed from the Hanford Facility RCRA Permit.

21

3.2.5 Monitoring Well Network

22
23
24

The current 300 Area Process Trenches monitoring network, which was identified in the previous
monitoring plan, consists of two upgradient and six downgradient wells. Figure 3-2 shows the
groundwater monitoring network and Table 3-8 summarizes information on the wells.

25
26
27
28
29

The four well pairs from the previous monitoring plan are retained in this updated plan. The well pairs
monitor the upper portion (“A” wells) and the lower portion (“B” wells) of the unconfined aquifer.
Three well pairs are downgradient (399-1-10A, 399-1-10B, 399-1-16A, 399-1-16B, 399-1-17A, and
399-1-17B) and one pair is upgradient (399-1-18A and 399-1-18B). Of the downgradient wells, only
399-1-16B currently exceeds the concentration limit for cis-1,2-DCE (Figure 3-11 and Appendix D).
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Table 3-8 Attributes for Wells in the 300 Area Process Trenches Groundwater Monitoring Network
Eastinga
(m)

Northinga
(m)

Screen Top
(m [ft] bgs)

1986

594346.53

116733.99

7.5 (24.5)

12.0 (39.5)

399-1-10B

1991

594350.85

116728.79

31.9 (104.5)

399-1-16A

1986

594318.11

116414.16

9.9 (32.5)

399-1-16B

1987

594324.69

116411.62

399-1-17A

1986

594112.87

399-1-17B

1986

399-1-18Ab

1986

b

1987

Well Name

Completion
Date

399-1-10A

399-1-18B

Screen
Bottom
(m [ft] bgs)

Water
Depth
Corrected
for Length
of Casing
above
Ground
Surface
(m [ft] bgs)

Remaining
Water
Column in
Screened
Interval
(m [ft])

Water Table
Measurement
Date

9.4 (30.7)

8.8 (29.0)

3.2 (10.5)

03/19/2015

34.9 (114.5)

10.0 (32.7)

9.0 (29.6)

25.9 (84.9)

03/19/2015

14.5 (47.5)

11.9 (38.9)

11.5 (37.6)

3.0 (9.9)

03/19/2015

32.0 (105.0)

35.1 (115.0)

11.7 (38.4)

11.4 (37.3)

23.7 (77.7)

03/19/2015

116413.79

7.6 (25.0)

12.2 (40.0)

10.6 (34.6)

9.9 (32.3)

2.3 (7.7)

03/19/2015

594104.82

116417.72

30.5 (100.0)

33.5 (110.0)

10.6 (34.9)

9.9 (32.6)

23.6 (77.5)

03/19/2015

593870.64

117301.57

11.9 (39.0)

16.5 (54.0)

14.3 (46.9)

13.4 (43.8)

3.1 (10.2)

03/19/2015

593866.06

117297.23

33.1 (108.5)

36.1 (118.5)

14.0 (45.8)

13.1 (43.1)

23.0 (75.4)

03/19/2015

a. Coordinates are in NAD83, North American Datum of 1983.
b. Well is upgradient.
bgs = below ground surface

1
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2
3
4
5
6
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8
9
10
11
12

The three downgradient well pairs (399-l-10A, 399-1-10B, 399-l-16A, 399-1-16B, and 399-l-17A,
399-1-17B) are east, southeast, and south, respectively, of the 300 Area Process Trenches to intercept any
groundwater contaminants emanating from the site and flowing with the groundwater in directions
consistent with historical data. The upgradient well pair (399-l-18A and 399-1-18B) was chosen because
it was close to the 300 Area Process Trenches but not too close to the trenches to encounter contaminants
temporarily flowing in a reverse direction during elevated river stage. The network in the previous plan
was identified to fulfill the requirements of a compliance monitoring program with downgradient and
upgradient wells and throughout the unconfined aquifer. The network is retained in this updated plan to
ensure adequate monitoring of groundwater affected by the 300 Area Process Trenches dangerous waste
constituents and to provide upgradient concentrations for comparison, as needed. These eight wells are
constructed to WAC 173-160, “Minimum Standards for Construction and Maintenance of
Wells,” standards.

13
14
15
16

If a well is within approximately 2 years of going dry, a replacement well will be proposed; such wells are
negotiated annually by Ecology, DOE, and EPA under Tri-Party Agreement Milestone
(Ecology et al., 1989) M-24-00. At the 300 Area Process Trenches, the water table is not declining and is
directly affected by the Columbia River. Dry well conditions are unlikely.

17

Construction details and pertinent information for the wells are provided in Appendix C.

18

3.2.6 Differences between This Plan and Previous Plan

19

Table 3-9 identifies the main differences between this plan and the previous groundwater monitoring plan.

20
Table 3-9 Main Differences between this Plan and Previous Plan
Previous Plana

Type of Change
Constituents

Dangerous waste
constituents of concern:
•

TCE

• Uranium
Geochemical evaluation:
Iron

• Manganese
Two-year monitoring
requirement:
•

Thallium

•

PCBs

•

Chrysene

Dangerous Wastes:
•

•

pH

•

Conductivity

•

Turbidity

•

Temperature

• Benzo(a)pyrene
Field parameters:
•

pH

•

Conductivity

•

Turbidity

•

Temperature

cis-1,2-DCE

• TCE
Field parameters:

• cis-1,2-DCE
Other constituent:

•

Current Plan
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Justification
Summary
The following
constituents are not
included the current
monitoring plan:
1. Uranium –
conducted under
CERCLA.
2. Iron and manganese
– elevated
concentrations are
due to naturally
occurring reducing
conditions
3. PCBs, chrysene,
benzo(a)pyrene –
not detected during
the monitoring
period
4. Thallium –
determined to be
naturally occurring
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Table 3-9 Main Differences between this Plan and Previous Plan
Previous Plana

Type of Change

Current Plan

Justification
Summary

Concentration Limit

Based on maximum
contaminant levels:
cis-1,2-DCE: 70 µg/L
TCE: 5 µg/L

Based on cleanup levels
in 300 Area ROD/ROD
Amendment (EPA and
DOE, 2013)
cis-1,2-DCE: 16 µg/L
TCE: 4 µg/L

Updated to cleanup levels
in the 300 Area
ROD/ROD Amendment
(EPA and DOE, 2013)

Point of Compliance

Downgradient wells

Same

No change

Sampling Frequency

Semiannual with 4
independent samples
(8 samples per year)

Semiannual (2 samples
per year)

Concentrations of
cis-1,2-DCE and TCE
have decreased over time
and are expected to
further attenuate

Well Network

4 well pairs screened at
the top and bottom of
unconfined aquifer.
Downgradient:

Same

No change

•

399-1-10A, -10B

•

399-1-16A, -16B

• 399-1-17A, -17B
Upgradient:
•

399-1-18A, -18B

Groundwater Flow
Direction

East or southeast during
low river stage and south
or southwest during high
river stage

Same

No change

Type of Groundwater
Monitoring Program

Compliance, corrective
actionb

Corrective Action

No change

Compliance Period

As defined in
WAC 173-303-645(7):
Number of years equal to
the active life of the waste
management area
(including any waste
management activity prior
to permitting and the
closure period).
If corrective action is
engaged at the end of the
compliance period, then
the compliance period is
extended until it can be
demonstrated that the
concentration limit has
not been exceeded for a
period of three
consecutive years.

Based on computation
per WAC
173-303-645(7), the
compliance period for
300 Area Process
Trenches is 24 years and
will end in 2022
(Section 3.2.4).
Monitoring for both
dangerous wastes will be
performed through the
compliance period. At
the end of the
compliance period, if
concentrations of TCE in
the point of compliance
wells are less than the
concentration limit (and
have been for the final
three consecutive years

Identifies the end of the
compliance period and
requirement to
demonstrate that further
monitoring is not
required.
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Type of Change

Previous Plana

Current Plan

Justification
Summary

(2019 to 2022), then
TCE monitoring will be
discontinued.
If corrective action is
ongoing at the end of the
compliance period (year
2022), then the
compliance period will
be extended until it is
demonstrated that the
concentration limit has
not been exceeded for a
period of three
consecutive years.
The concentration of
cis-1,2-DCE is not
expected to reach the
concentration limit by
2022. Therefore, the
compliance period will
be extended until it can
be demonstrated that the
concentration limit has
not been exceeded for a
period of three
consecutive years, after
which corrective action
monitoring will be
discontinued.
When the compliance
period is complete,
300 Area Process
Trenches will be
removed from the
Hanford Facility RCRA
Permit.
Statistical Evaluation

Tolerance interval (under
the compliance
monitoring plan)

95 percent UCL on the
mean, targeting 8 to 10
samples.
Calculation of the
95 percent UCL is not
performed for data sets
that are less than the
concentration limit.
Also, the practical
quantitation limit must
be less than the
concentration limit

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

Reference: EPA and DOE, 2013, Hanford Site 300 Area ROD for 300-FF-2 and 300-FF-5, and ROD Amendment for
300-FF-1.
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Table 3-9 Main Differences between this Plan and Previous Plan
Type of Change
a.
b.

Previous Plana

Current Plan

Justification
Summary

WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A), Groundwater Monitoring Plan for the 300 Area Process Trenches.
The previous monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) was written as a final status compliance
monitoring plan. After the requirements for the 300 Area Process Trenches changed to corrective action monitoring, the
plan was determined to be acceptable for corrective action monitoring by the Washington State Department of Ecology
(Ecology, 1998, “Acceptance of Certification of the 300 Area Process Trenches Clean Closure of the Soil Column and
Ground Water Corrective Action Requirements”).

1
2
3
4
5

The previous monitoring plan (WHC-SD-EN-AP-185, Rev. 0 and Rev. 0A) monitored uranium, TCE,
and cis-1,2-DCE as dangerous waste constituents of concern. Iron and manganese were included for a
follow-up geochemical evaluation. Thallium, PCBs, chrysene, and benzo(a)pyrene were monitored for a
two-year period. Field parameters (pH, conductivity, turbidity, and temperature) were also included.

6
7
8
9
10
11
12
13
14
15

The 300 Area ROD/ROD Amendment (EPA and DOE, 2013) identified cis-1,2-DCE and TCE as
contaminants of concern in groundwater because concentrations exceeded drinking water standards.
The remedy for both contaminants is MNA. Cleanup levels for cis-1,2-DCE (16 µg/ L) and TCE
(4 µg/ L) are provided in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013) for the
300-FF-5 OU. Concentrations of TCE in the 300 Area Process Trenches monitoring network have not
exceeded the cleanup level for TCE since 1999. A 2015 evaluation under CERCLA found that TCE had
attained the cleanup level identified in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013) at
each well in the 300 Area network, except for 399-4-14 (ECF-300FF5-15-0017). Based on these results,
EPA approved that monitoring for TCE under CERCLA is required at well 399-4-14 only. This well
does not monitor 300 Area Process Trenches (DOE/RL-2015-42).

16
17
18
19
20
21
22
23

This revised plan monitors only cis-1,2-DCE, TCE, and field parameters. Monitoring of uranium is
conducted under the CERCLA remedial action and is not included in this monitoring plan. PCBs,
benzo(a)pyrene, and chrysene were not detected the 300 Area Process Trenches groundwater monitoring
network during the required two years of monitoring and do not require further monitoring. Thallium was
detected during the required two years of monitoring. However, thallium was determined to be naturally
occurring based on the evaluation in DOE/RL-2010-99. Based on data analysis and modeling results in
ECF-300FF5-14-0044, elevated concentrations of iron and manganese in the deep unconfined aquifer are
attributed to naturally occurring reducing conditions. Iron and manganese are not included in this plan.

24
25
26
27
28
29

The concentration limits for cis-1,2-DCE and TCE in WHC-SD-EN-AP-185 (Rev. 0 and Rev. 0A) of
70 and 5 µg/L, respectively, was based on 40 CFR 141.61(a). The concentration limits for cis-1,2-DCE
and TCE in this monitoring plan are updated to the cleanup levels of 16 and 4 µg/L, respectively
(EPA and DOE, 2013). Because of the previous exceedances of the concentration limit for cis-1,2-DCE
and the ongoing remedial action, any concentration limit exceedances at the point of compliance during
the remediation period do not require additional action.

30
31
32
33
34
35
36
37
38
39

The sampling frequency in the previous monitoring plan met the requirements of compliance monitoring
under WAC 173-303-645(10) and included semiannual sampling, with four independent samples
collected at each sampling event, for a total of eight samples per year. Since approval of the plan in 1995,
the 300 Area Process Trenches have undergone remediation and concentrations of cis-1,2-DCE have
decreased and further attenuation of cis-1,2-DCE is expected. The remedial action (MNA) chosen for
cis-1,2-DCE and TCE in the 300 Area ROD/ROD Amendment (EPA and DOE, 2013) will monitor
groundwater in the 300 Area Industrial Complex until the cleanup level is attained. Based on recent
evaluation of cis-1,2-DCE in well 399-1-16B (ECF-300FF5-15-0017, Table 7.1), the concentration will
not reach the concentration limit by year 2050. Therefore, the more frequent sampling performed under
the previous plan is not necessary for corrective action monitoring and semiannual sampling, consisting
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1
2

of a single sample per sampling event, is included in this updated monitoring plan (see Section 4.2
for details).

3
4
5
6
7
8

The previous plan did not define the compliance period specific to the 300 Area Process Trenches.
The compliance period is determined in this plan and extends to year 2022 (Section 3.2.4). However, the
concentration of cis-1,2-DCE is not expected to reach the concentration limit by year 2022. Therefore,
the compliance period will be extended until it can be demonstrated that the concentration limit has not
been exceeded for a period of three consecutive years, after which corrective action monitoring will be
discontinued and the site will be removed from the Hanford Facility RCRA Permit.

9
10
11
12
13
14

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

15

3.2.7 Sampling and Analysis Protocol

16
17
18
19
20
21

In accordance with the Hanford Facility RCRA Permit, the groundwater protection regulations of
WAC 173-303-645 dictate the groundwater sampling and analysis requirements applicable to final status
TSD units. The QAPjP outlining the project management structure, data generation and acquisition,
analytical procedures, and quality control is provided in Appendix A. Appendix B provides the sampling
protocols (e.g., sampling methods, sample handling and custody, management of waste, and health and
safety considerations).

22

3.3 DATA EVALUATION AND REPORTING

23

This chapter discusses the evaluation and interpretation of data.

24

3.3.1 Data Review

25

The data review and verification tasks are discussed in the QAPjP (Appendix A).

26

3.3.2 Statistical Evaluation

27
28
29
30

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

31
32
33
34
35
36
37

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

38
39
40
41
42
43
44

The 95 percent UCL of the mean, hereafter referred to as a 95 percent UCL, calculated with ProUCL,
Version 5.0.00 (EPA, 2013) is the statistic used to evaluate groundwater data collected under this
monitoring plan. Revised versions of ProUCL will be used as they become available. ProUCL calculates
an appropriate 95 percent UCL considering data distribution, data set size, skewness of the data, and
percentage of nondetects. The ProUCL technical guide recommends data sets include a minimum of
eight to ten independent results, with at least four detections within the data set. Replicate samples are
not considered independent.
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1
2
3
4
5

The most recent eight to ten independent monitoring results of each dangerous waste constituent
(cis-1,2-DCE and TCE) from the 300 Area Process Trenches monitoring wells are the data sets used to
compute a 95 percent UCL on an intrawell basis. When available, results from the last nine or ten
independent sampling events (whichever is the maximum number of results) from a given well are used
for the calculation.

6
7
8
9
10
11
12
13
14
15

The wells in this plan were previously monitored at a semiannual frequency with four independent
samples per event (eight independent samples per year). The sampling frequency is changed to
semiannual with a single sample per event (two independent samples per year) in this updated plan.
Therefore, the entire last year of results collected at the frequency under the previous plan (eight samples
per year) will be included in initial data sets used to calculate the 95 percent UCL, until eight semiannual
samples are available. This will provide a sufficient number of sample results for calculation and will
retain the full final year of sample results collected under the previous plan as a set, as opposed to
including results that represent only a partial year. Once eight semiannual results are available (e.g., four
years of sampling under this plan), the results collected under the previous monitoring plan will no longer
be included in data sets.

16
17
18
19
20
21

Not all data sets require computation of a 95 percent UCL. When the sample results in the data set
comprising eight to ten semiannual samples (or additional samples collected under the previous
monitoring plan as described above) are less than the concentration limit, a nonstatistical or visual
analysis of the data (such as presented in Appendix D) is appropriate. In these cases, each result in the
data set must be less than the concentration limit. In addition, the practical quantitation limit for each
sample in the data set must not exceed the concentration limit.

22
23
24
25
26

The 95 percent UCL calculations are performed as necessary for the 300 Area Process Trenches point of
compliance well results to support preparation of the semiannual reports required by
WAC 173-303-645(11)(g). These reports will be used to monitor the concentration trends to demonstrate
the effectiveness of the corrective action. Any calculated 95 percent UCL values will be compared to the
concentration limits in these reports.

27
28
29
30
31
32

As discussed in Section 3.2.4, if a corrective action program is ongoing at the end of the compliance
period (year 2022), then the corrective action must continue and the compliance period is extended until it
is demonstrated that the concentration limit has not been exceeded for a period of three consecutive years.
However, for TCE it is possible that concentrations will be less than the concentration limit for the three
consecutive year period before the end of the compliance period (years 2019 through 2022). In this case,
monitoring will be discontinued at the end of the compliance period.

33
34
35
36
37
38
39

The sample frequency may be adjusted during the final three consecutive year time period to obtain
additional sample results (eight to ten) for calculation of a 95 percent UCL. After three years of samples
are collected, the data will be evaluated as described above. Calculation of a 95 percent UCL, if required,
will be performed using the last eight to ten independent samples collected at a given well. The resulting
95 percent UCL is compared to the concentration limit to determine whether the dangerous waste
constituent is below the concentration limit. If the 95 percent UCL is below the concentration limit, then
monitoring will be discontinued.

40
41
42
43
44
45

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

3.3.3 Interpretation

2
3

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

4
5
6
7
8
9
10
11

•
•

•

Hydrographs: Graph water levels versus time to determine decreases and increases and seasonal
or manmade fluctuations in groundwater levels.
Water table maps: Use water table elevations from multiple wells to construct contour maps and
estimate flow directions. Groundwater flow is assumed to be perpendicular to the equal potential
lines on the maps.
Trend plots: Graph concentrations of constituents versus time to determine increases, decreases,
and fluctuations. May be used in tandem with hydrographs and/or water table maps to determine
if concentrations relate to changes in water level or groundwater flow directions.

12

3.3.4 Reporting

13
14
15
16

The effectiveness of the corrective action program is reported twice each year as required by
WAC 173-303-645(11)(g). Results from this monitoring plan are reported in both the semiannual
corrective action groundwater report and the annual Hanford Site RCRA groundwater monitoring report
(e.g., DOE/RL-2016-12).

17
18
19
20

In accordance with WAC 173-303-645(11)(h), if it is determined by DOE that the corrective action
program no longer satisfies the requirements of the corrective action program under
WAC 173-303-645(11), an application for a permit modification to make any appropriate changes to the
program will be submitted within 45 days.
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A1 INTRODUCTION

2
3
4
5
6
7
8
9
10
11
12
13
14

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

15
16

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

17
18
19
20
21

•
•
•
•
•

Chapter A2, Project Management
Chapter A3, Data Generation and Acquisition
Chapter A4, Assessment and Oversight
Chapter A5, Data Review and Usability
Chapter A6, References

22

A2 PROJECT MANAGEMENT

23
24

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

25

A2.1 Project/Task Organization

26
27

Project organization (regarding routine groundwater monitoring) is described in the following subsections
and illustrated in Figure A-1.

28

A2.1.1 DOE-RL Manager

29
30
31
32
33
34

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

35

A2.1.2 DOE-RL Project Lead

36
37
38

The DOE-RL Project Lead is responsible for providing day-to-day oversight of the contractor’s
performance of the work scope, working with the contractor to identify and work through issues, and
providing technical input to the DOE-RL management.
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Figure A-1 Project Organization

2
3
4

A2.1.3 Soil and Groundwater Remediation Project Remedy Selection and Implementation
Director

5
6
7
8
9

The Soil and Groundwater Remediation Project (S&GRP) Remedy Selection and Implementation
Director provides oversight and coordinates with DOE-RL and primary contractor management in support
of sampling and reporting activities. The Remedy Selection and Implementation Director also provides
support to the Project Delivery Manager for Groundwater Science to ensure that work is performed safely
and cost effectively.
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A2.1.4 Project Delivery Manager for Groundwater Science

2
3
4
5
6
7
8
9

The Project Delivery Manager for Groundwater Science is responsible for direct management of activities
performed to meet TSD unit groundwater monitoring requirements. The Project Delivery Manager for
Groundwater Science coordinates with, and reports to, DOE-RL and primary contractor management
regarding TSD unit groundwater monitoring requirements. The Project Delivery Manager for
Groundwater Science (or designee) works closely with the Environmental Compliance Officer (ECO),
QA, Health and Safety, and Sample Management and Reporting (SMR) group to integrate these and other
technical disciplines in planning and implementing the work scope. The Project Delivery Manager for
Groundwater Science assigns scientists to provide technical expertise.

10

A2.1.5 Sample Management and Reporting Group

11
12
13
14
15
16
17
18
19
20
21
22

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

23

A2.1.6 Field Sample Operations

24
25
26
27
28
29
30
31
32

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

33
34

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

35
36
37
38
39
40
41

•
•
•
•
•
•
•

Objective of the activities
Individual tasks to be performed
Hazards associated with the planned tasks
Controls applied to mitigate the hazards
Environment in which the job will be performed
Facility where the job will be performed
Equipment and material required

42

A2.1.7 Quality Assurance

43
44

The QA point of contact provides independent oversight and is responsible for addressing QA issues on
the project and overseeing implementation of the project QA requirements. Responsibilities include
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1
2

reviewing project documents, including the QAPjP, and participating in QA assessments on sample
collection and analysis activities, as appropriate.

3

A2.1.8 Environmental Compliance Officer

4
5
6

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

7

A2.1.9 Health and Safety

8
9
10

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 internal primary contractor work requirements.

11

A2.1.10

12
13
14
15

Waste Management is responsible for identifying waste management sampling/characterization
requirements, to ensure regulatory compliance and for interpreting data to determine waste designations
and profiles. Waste Management communicates policies and procedures and ensures project compliance
for storage, transportation, disposal, and waste tracking in a safe and cost-effective manner.

16

A2.1.11

17
18
19
20
21
22
23

The analytical laboratories analyze samples, in accordance with established procedures and the
requirements of this plan, and provide necessary data packages containing analytical and QC results.
Laboratories provide explanations of results to support data review and in response to resolution of
analytical issues. Statements of work flow down quality requirements consistent with the HASQARD
(DOE/RL-98-68). The laboratories are evaluated under the DOE Consolidated Audit Program and must
be accredited by the Washington State Department of Ecology (Ecology) for the analyses performed for
S&GRP.

24

A2.2 Problem Definition/Background

25
26
27
28
29
30
31
32

The purpose of this groundwater monitoring plan is to satisfy WA7890008967, Hanford Facility
Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the Treatment,
Storage, and Disposal of Dangerous Waste, Part II, Condition II.F, which specifies groundwater
monitoring under WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from Regulated Units,”
for final status facilities. More specific information on the activities to satisfy these requirements is
provided in the main text of this monitoring plan, such as in Chapter 1 and Sections 3.1.7, 3.2.1, 3.2.2,
3.2.3, 3.2.4, 3.2.5, and 3.2.6. Background information on monitoring is also provided in the main text
Sections 3.1.2, 3.1.5, and 3.2.6.

33

A2.3 Project/Task Description

34
35
36
37
38

The focus of this plan is to monitor for dangerous waste in accordance with WAC 173-303-645(11),
evaluate the well network, and interpret analytical results. The dangerous wastes and field parameters to
be monitored, along with the monitoring wells and frequency of sampling, are provided in the main text
(Chapter 3.2). Information on the collection and analyses of groundwater from the monitoring network is
provided in this appendix and in Appendix B.

39

A2.4

40
41
42
43

The QA objective of this plan is to ensure that the generation of analytical data of known and appropriate
quality is acceptable and useful in order to meet the evaluation requirements stated in the monitoring plan.
In support of this objective, data descriptors known as data quality indicators (DQIs) are used to help
determine the acceptability and usefulness of the data to the user. Principal DQIs are precision, accuracy,

Waste Management

Analytical Laboratories

Quality Assurance Objectives and Criteria
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representativeness, comparability, completeness, bias, and sensitivity. These DQIs are defined for the
purposes of this document in Table A-1.

3
4
5
6

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

7

A2.5

Special Training/Certification

8
9
10
11

Workers receive a level of training that is commensurate with their responsibility for 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 FWS, in coordination
with line management, will ensure that special training requirements for field personnel are met.

12
13
14
15
16
17

Training has been instituted by the contractor management team to meet training and qualification
programs that satisfy multiple training drivers imposed by applicable Code of Federal Regulations and
Washington Administrative Code requirements. 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.

18

A2.6

19
20
21
22
23
24
25

The Project Delivery Manager for Groundwater Science (or designee) is responsible for ensuring that the
current version of the groundwater monitoring plan is used and providing any updates to field personnel.
Version control is maintained by the administrative document control process. Table A-2 defines the
types of changes that may impact the groundwater monitoring plan and the associated approvals,
notifications, and documentation requirements. Elements of the monitoring plan that are required by
WAC 173-303-645 (e.g., water-level measurements will be collected each time a sample is obtained)
cannot be changed.

Documents and Records
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Table A-1 Data Quality Indicators
Data Quality Indicator
(QC Element)a

Definition

Determination
Methodologies

Precision
(field duplicates, laboratory sample
duplicates, and matrix spike
duplicates)

Precision measures the agreement
among a set of replicate
measurements. Field precision is
assessed through the collection and
analysis of field duplicates.
Analytical precision is estimated by
duplicate/replicate analyses, usually
on laboratory control samples,
spiked samples, and/or field
samples. The most commonly used
estimates of precision are the
relative standard deviation and,
when only two samples are
available, the relative percent
difference.
Accuracy is the closeness of a
measured result to an accepted
reference value. Accuracy is
usually measured as a percent
recovery. QC analyses used to
measure accuracy include standard
recoveries, laboratory control
samples, spiked samples, and
surrogates.
Sample representativeness
expresses the degree to which data
accurately and precisely represent a
characteristic of a population,
parameter variations at a sampling
point, a process condition, or an
environmental condition. It is
dependent on the proper design of

Use the same analytical instrument
to make repeated analyses on the
same sample.
Use the same method to make
repeated measurements of the same
sample within a single laboratory.
Acquire replicate field samples for
information on sample acquisition,
handling, shipping, storage,
preparation, and analytical
processes and measurements.

Accuracy
(laboratory control samples, matrix
spikes, and surrogates)

Representativeness
(field duplicates)

Corrective Actions
If duplicate data do not meet
objective:
• Evaluate apparent cause
(e.g., sample heterogeneity).
• Request reanalysis or
re-measurement.
• Qualify the data before use.

Analyze a reference material or
If recovery does not meet objective:
reanalyze a sample to which a
• Qualify the data before use.
material of known concentration or
• Request reanalysis or
amount of pollutant has been added
re-measurement.
(a spiked sample).

Evaluate whether measurements are If results are not representative of
made and physical samples
the system sampled:
collected in such a manner that the
• Identify the reason for results
resulting data appropriately reflect
not being representative.
the environment or condition being
• Flag for further review.
measured or studied.
• Review data for usability.
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Table A-1 Data Quality Indicators
Data Quality Indicator
(QC Element)a

Definition

Determination
Methodologies

Corrective Actions
•

the sampling program and will be
satisfied by ensuring that the
approved plans were followed
during sampling and analysis.

If data are usable, qualify the
data for limited use and define
the portion of the system that the
data represent.
• If data are not usable, flag as
appropriate.
• Redefine sampling and
measurement requirements and
protocols.
• Resample and reanalyze, as
appropriate.
Comparability expresses the degree Use identical or similar sample
If data are not comparable to other
Comparability
of
confidence
with
which
one
data
collection
and
handling
methods,
data sets:
(field duplicate, field splits,
set
can
be
compared
to
another.
It
sample
preparation
and
analytical
laboratory control samples, matrix
• Identify appropriate changes to
data collection and/or analysis
spikes, and matrix spike duplicates) is dependent upon the proper design methods, holding times, and quality
of the sampling program and will be assurance protocols.
methods.
satisfied by ensuring that the
• Identify quantifiable bias, if
approved plans are followed and
applicable.
that proper sampling and analysis
• Qualify the data as appropriate.
techniques are applied.
• Resample and/or reanalyze if
needed.
• Revise sampling/analysis
protocols to ensure future
comparability.
Completeness is a measure of the
Compare the number of valid
If data set does not meet the
Completeness
measurements completed (samples completeness objective:
(no QC element; addressed in data amount of valid data collected
compared
to
the
amount
of
data
collected or samples analyzed) with • Identify appropriate changes to
quality assessment)
planned. Measurements are
those established by the project’s
data collection and/or analysis
considered to be valid if they are
quality criteria (data quality
methods.
unqualified or qualified as
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Table A-1 Data Quality Indicators
Data Quality Indicator
(QC Element)a

Bias
(equipment blanks, field transfer
blanks, full trip blanks, laboratory
control samples, matrix spikes, and
method blanks)

Definition

Determination
Methodologies

estimated data during validation.
Field completeness is a measure of
the number of samples collected
versus the number of samples
planned. Laboratory completeness
is a measure of the number of valid
measurements compared to the total
number of measurements planned.
Bias is the systematic or persistent
distortion of a measurement process
that causes error in one direction
(e.g., the sample measurement is
consistently lower than the sample’s
true value). Bias can be introduced
during sampling, analysis, and data
evaluation.
Analytical bias refers to deviation in
one direction (i.e., high, low, or
unknown) of the measured value
from a known spiked amount.

objectives or performance/
acceptance criteria).

Corrective Actions
•

Identify quantifiable bias, if
applicable.
• Resample and/or reanalyze if
needed.
• Revise sampling/analysis
protocols to ensure future
completeness.

Sampling bias may be revealed by For sampling bias:
analysis of replicate samples.
• Properly select and use sampling
Analytical bias may be assessed by
tools.
comparing a measured value in a
• Institute correct sampling and
sample of known concentration to
subsampling procedures to limit
an accepted reference value or by
preferential selection or loss of
determining the recovery of a
sample media.
known amount of contaminant
• Use sample handling
spiked into a sample (matrix spike).
procedures, including proper
sample preservation, that limit
the loss or gain of constituents
to the sample media.
• Analytical data that are known
to be affected by either sampling
or analytical bias are flagged to
indicate possible bias.
• Laboratories that are known to
generate biased data for a
specific analyte are asked to
correct their methods to remove
the bias as best as practicable.
Otherwise, samples are sent to
other laboratories for analysis.
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Table A-1 Data Quality Indicators
Data Quality Indicator
(QC Element)a
Sensitivity
(method detection limit, practical
quantitation limit, and relative
percent difference)

Definition
Sensitivity is an instrument’s or
method’s minimum concentration
that can be reliably measured
(i.e., instrument detection limit or
limit of quantitation).

Determination
Methodologies

Corrective Actions

Determine the minimum
If detection limits do not meet
concentration or attribute to be
objective:
measured by an instrument
• Request reanalysis or
(instrument detection limit) or by a
re-measurement using methods
laboratory (limit of quantitation).
or analytical conditions that will
The lower limit of quantitationb is
meet required detection or limit
the lowest level that can be
of quantitation.
routinely quantified and reported by • Qualify/reject the data before
a laboratory.
use.

Source: SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V, as amended.
a. Acceptance criteria for QC elements are provided in Table A-5.
b. For purposes of this groundwater monitoring plan, the lower limit of quantitation is interchangeable with the practical quantitation limit.
QC = quality control

1
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Table A-2 Change Control for Monitoring Plans
Type of Change

Action

Site-specific constituents or increased
sampling frequency that does not affect the
requirements of WAC 173-303-645.

Project Delivery Manager
for Groundwater Science
approves temporary
change; provides informal
notification to DOE-RL.
Project Delivery Manager
for Groundwater Science
provides electronic
notification to DOE-RL.
DOE-RL provides informal
notification to Ecology as
appropriate.

SMR group’s integrated
groundwater monitoring
schedule

Project Delivery Manager
for Groundwater Science
obtains DOE-RL approval;
revise monitoring plan as
appropriate.

Revised groundwater
monitoring plan and
modification to Hanford
Facility RCRA Permit

Project Delivery Manager
for Groundwater Science
provides electronic
notification to DOE-RL;
revise monitoring plan as
appropriate.

Annual Hanford Site
RCRA groundwater
monitoring report
Permanent changes require
revised groundwater
monitoring plan and
modification to Hanford
Facility RCRA Permit

Unintentional impact to groundwater
monitoring plan that impacts the corrective
action monitoring requirements of
WAC 173-303-645, including one-time
missed well sampling due to operational
constraints, delayed sample collection,
broken pump, lost bottle set, missed
sampling of indicator parameters, and loss
of samples in transit.
Planned change to groundwater monitoring
activities that impacts the corrective action
monitoring requirements of WAC 173303-645, including addition or deletion of
supporting constituents, change of
sampling frequency for supporting
constituents, or changes to well network.
Anticipated unavoidable changes.

Documentation

Annual Hanford Site
RCRA groundwater
monitoring report

References: Hanford Facility RCRA Permit (WA7890008967, Hanford Facility Resource Conservation and Recovery Act
Permit, Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste)
WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from Regulated Units”
SMR = Sample Management and Reporting

1
2
3
4
5
6
7
8
9
10
11

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 FWS, SMR, and any field crew supervisors are responsible for ensuring that field instructions are
maintained and aligned with any revisions or approved changes to the groundwater monitoring plan.
The SMR group will ensure that any deviations from the plan are reflected in revised field sampling
documents for the samplers and analytical laboratory. The FWS or appropriate field crew supervisors
will ensure that deviations from the plan or problems encountered in the field are documented
appropriately (e.g., in the field logbook).
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

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

Operational records and logbooks
Data forms
Global positioning system data (a copy will be provided to the SMR group)
Inspection or assessment reports and corrective action reports
Field summary reports
Interim progress reports
Final reports
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:
•
•
•
•
•
•
•

Completed field sampling logbooks
Groundwater sample reports and field sample reports
Completed chain-of-custody forms
Sample receipt records
Laboratory data packages
Analytical data verification and validation reports
Analytical data “case file purges” (i.e., raw data purged from laboratory files) provided by offsite
analytical laboratories

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

Analytical logbooks
Raw data and QC sample records
Standard reference material and/or proficiency test sample data
Instrument calibration information
Training records for employees, as they relate to analytical methods
Laboratory state accreditation records
Laboratory audit records

Convenience copies of laboratory analytical results are maintained in the HEIS database. Records may be
stored in either electronic (e.g., in the managed records area of the Integrated Document Management
System) or hard copy format (e.g., DOE Records Holding Area). 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
(Ecology et al., 1989a) will be managed in accordance with the requirements therein. Records of analyses
required by WAC 173-303-645(11), as well as associated groundwater surface elevations required by
WAC 173-303-645(8) are to be maintained throughout the active life of a facility and post-closure care
period.
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1
2
3
4

The results of corrective action groundwater monitoring are reported twice each year as required by
WAC 173-303-645(11). Groundwater monitoring results are also presented in the annual Hanford Site
RCRA groundwater monitoring report (e.g., DOE/RL-2016-12, Hanford Site RCRA Groundwater
Monitoring Report for 2015).

5

A3 DATA GENERATION AND ACQUISITION

6
7
8
9

This chapter 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. Requirements for instrument calibration and maintenance, supply inspections, and data
management are also addressed.

10

A3.1 Analytical Method Requirements

11
12
13

Analytical method requirements for samples collected are presented in Table A-3. Updated United
States Environmental Protection Agency (EPA) methods may be substituted for the analytical methods
identified in Table A-3.

14
Table A-3 Analytical Requirements for Groundwater Analysis
Analytical Methoda

Constituent

Highest Allowable Practical
Quantitation Limitb
(µg/L)

Dangerous Waste Constituents
Volatile Organic Compounds
cis-1,2-Dichloroethene
Trichloroethene

EPA 8260

5
1
Site-Specific Measurements
Field Parameters

pH
Specific Conductance
Temperature
Turbidity

Field measurement
Instrument/meter

N/A
N/A
N/A
N/A

Note: Analytical methods and highest allowable PQLs provided in this table do not represent EPA requirements but are
intended solely as guidance.
a. For four-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third
Edition; Final Update V. Equivalent methods may be substituted.
b. Highest allowable practical quantitation limits are specified in contracts with analytical laboratories. Actual quantitation
limits vary by laboratory and may be lower. Method detection limits are three to five times lower than quantitation limits.
N/A = not applicable
PQL = practical quantitation limit

15
16

A3.2 Field Analytical Methods

17
18
19
20

Field screening and survey data will be measured in accordance with HASQARD (DOE/RL-96-68)
requirements (as applicable). Field analytical methods may also be performed in accordance with
manufacturer manuals. Table A-3 provides the parameters (if any) identified for field measurements.
Appendix B provides further discussion on field measurements.
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1

A3.3 Quality Control

2
3
4
5
6
7

QC requirements specified in the plan must be followed in the field and analytical 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 sampling variability. Laboratory QC samples
estimate the precision, bias, and matrix effects of the analytical data. Field and laboratory QC samples
are summarized in Table A-4. Acceptance criteria for field and laboratory QC are shown in Table A-5.
Data will be qualified and flagged in HEIS, as appropriate.

8
Table A-4 QC Requirements
Sample Type

Frequency

Characteristics Evaluated

Field QC
Field Duplicates

One in 20 well trips

Precision, including sampling and
analytical variability
Precision, including sampling,
analytical, and interlaboratory

Field Splits

As needed
When needed, the minimum is one for
every analytical method, for analyses
performed.

Full Trip Blanks

One in 20 well trips

Cross-contamination from containers
or transportation

Field Transfer Blanks

One each day that volatile organic
compounds are sampled

Contamination from sampling site

Equipment Blanks

As needed
If only disposable equipment is used or
equipment is dedicated to a particular
well, then an EB is not required;
otherwise, one for every 20 samplesa

Adequacy of sampling equipment
decontamination and contamination
from nondedicated equipment

Analytical QCb
Laboratory Sample Duplicates

One per analytical batchc

Laboratory reproducibility and
precision

Matrix Spikes

One per analytical batchc

Matrix effect/laboratory accuracy

Matrix Spike Duplicates

One per analytical batchc

Laboratory accuracy and precision

Laboratory Control Samples
Method Blanks
Surrogates

One per analytical batch

c

Laboratory accuracy

One per analytical batch

c

Laboratory contamination

One per analytical batch

c

Recovery/yield

Note: The information in this table does not represent EPA requirements but is intended solely as guidance.
a. For portable pumps, equipment blanks are collected one for every 10 well trips. Whenever a new type of nondedicated
equipment is used, an equipment blank will be collected every time sampling occurs until it can be shown that less frequent
collection of equipment blanks is adequate to monitor the decontamination methods for the nondedicated equipment.
b. Batching across projects is allowed for similar matrices (e.g., all Hanford groundwater).
c. Unless not required by, or different frequency is called out in, laboratory analysis methods.

9
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Table A-5 Laboratory Quality Control and Acceptance Criteria
Analyte

Quality Control

Acceptance Criteria

Corrective Action

Volatile Organic Compounds
Volatile organic
MB
compounds by gas
chromatography/mass
spectrometry
LCS
(cis-1,2-dichloroethene
DUPc/MSDc
and trichloroethene)
MS/MSD
SUR
EB, FTB, FXR
Field Duplicate/SPLIT

<MDLa
<5% sample
concentration
70 to 130% Recovery
<20% RPDd
70 to 130% Recovery
70 to 130% Recovery
<2 times MDLa
≤20% RPDd

Flagged with “B”

Review Datab
Review Datab
Flag with “T”
Review Datab
Flag with “Q”
Review Datab

Note: The information in this table does not represent EPA requirements but is intended solely as guidance.
This table only applies to laboratory analyses. Specific conductance, pH, temperature, and turbidity are not listed as they are
measured in the field.
a. For common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene, and phthalate esters, the
acceptance criteria is < 5 times the MDL.
b. 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), failed field QC (Q flag), or rejected (R flag).
c. Either a DUP or a MSD is to be analyzed to determine measurement precision.
d. Applies when at least one result is greater than the laboratory PQL (chemical analyses).
DUP = laboratory sample duplicate
MS = matrix spike
EB = equipment blank
MSD = matrix spike duplicate
FTB = full trip blank
PQL = practical quantitation limit
FXR = field transfer blank
RPD = relative percent difference
LCS = laboratory control sample
SPLIT = field split
MB = method blank
SUR = surrogate
MDL = method detection limit
Data Flags:
B = possible laboratory contamination: analyte was detected in the associated method blank.
Q = problem with associated field QC blank: results were out of limits.
T = result may be biased: associated matrix spike result was outside the acceptance limits (gas chromatograph/mass
spectrometry only).

1
2

A3.3.1 Field Quality Control Samples

3
4
5
6
7
8

Field QC samples are collected to evaluate the potential for cross-contamination and provide information
pertinent to field sampling variability and laboratory performance to help ensure that reliable data are
obtained. Field QC samples include field duplicates, field split (SPLIT) samples, and three types of field
blanks (full trip blanks [FTBs], field transfer blanks [FXRs], and equipment blanks [EBs]). Field blanks
are typically prepared using high-purity reagent water. QC sample definitions and their required
frequency for collection are described below:

9
10
11
12

Field duplicates: independent samples collected as close as possible to the same time and same location
as the scheduled sample, and intended to be identical. Field duplicates are placed in separate sample
containers and analyzed independently. Field duplicates are used to determine precision for both
sampling and laboratory measurements.
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4

Field splits (SPLITs): two samples collected as close as possible to the same time and same location and
intended to be identical. SPLITs will be stored in separate containers and analyzed by different
laboratories for the same analytes. SPLITs are interlaboratory comparison samples used to evaluate
comparability between laboratories.

5
6
7
8
9
10
11

Full trip blanks (FTBs): bottles prepared by the sampling team before travel to the sampling site.
The preserved bottle set is identical to the set that will be collected in the field. It is filled with
high-purity reagent water12, and the bottles are sealed and transported (unopened) to the field in the same
storage containers used for samples collected that day. Collected FTBs are typically analyzed for the
same constituents as the samples from the associated sampling event. FTBs are used to evaluate potential
contamination of the samples attributable to the sample bottles, preservative, handling, storage, and
transportation.

12
13
14
15
16
17

Field transfer blanks (FXRs): preserved volatile organic analysis sample vials filled with high-purity
reagent water at the sample collection site where volatile organic compounds (VOCs) are collected.
Samples will be prepared during sampling to evaluate potential contamination attributable to field
conditions. After collection, FXR sample vials will be sealed and placed into the same storage containers
with samples collected the same day for the associated sampling event. FXR samples will be analyzed for
VOCs only.

18
19
20
21
22
23

Equipment blanks (EBs): Reagent water passed through or poured over the decontaminated sampling
equipment identical to the sample set collected and placed in sample containers, as identified on the SAF.
EB sample bottles are placed in the same storage containers with samples from the associated sampling
event. EB samples will be analyzed for the same constituents as samples from the associated sampling
event. EBs are used to evaluate the effectiveness of the decontamination process and these samples are
not required for disposable sampling equipment.

24

A3.3.2 Laboratory Quality Control Samples

25
26
27
28
29
30
31
32
33
34

Internal QA/QC programs are maintained by laboratories used by the project. Laboratory QA includes a
comprehensive QC program that includes the use of laboratory sample duplicates (DUPs), matrix spikes
(MSs), matrix spike duplicates (MSDs), laboratory control samples (LCSs), method blanks (MBs), and
surrogates (SURs). These QC analyses are required by EPA methods (e.g., those in SW-846, Test
Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V) 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 checks and their typical frequencies are listed in Table A-4. Acceptance
criteria are shown in Table A-5. Descriptions of the various types of laboratory QC samples are as
follows:

35
36

Laboratory sample duplicate (DUP): an intralaboratory replicate sample that is used to evaluate the
precision of a method in a given sample matrix.

37
38
39

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.

12 High-purity water that is generally defined as water that has been distilled, deionized, or any combination of distillation,
deionization, reverse osmosis, activated carbon filtration, ion exchange, particulate filtration, or other polishing techniques
(DOE/RL-96-68).
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1
2
3

Matrix spike duplicate (MSD): a replicate spiked aliquot of a sample that is 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.

4
5
6

Laboratory control sample (LCS): a control matrix (e.g., reagent water) spiked with analytes
representative of the target analytes or a certified reference material that is used to evaluate laboratory
accuracy.

7
8
9
10

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

11
12
13
14
15
16

Surrogate (SUR): a compound added to every sample in the analysis batch (field samples and QC
samples) prior to preparation. SURs are typically similar in chemical composition to the analyte being
determined, but they are 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 every
standard, sample, and QC sample, they are used to evaluate overall method performance in a given
matrix. SURs are used only in organic analyses.

17
18
19
20

Laboratories are required to analyze samples within the holding times specified in Table A-6. In some
instances, constituents in the samples not analyzed within the holding times may be compromised by
volatilization, decomposition, or other chemical changes. Data from samples analyzed outside of the
holding times are flagged in the HEIS database with an “H.”

21
Table A-6 Preservation and Holding Time Guidelines for Laboratory Analyses
Constituent/Parameter

Preservation*

Holding Time

Dangerous Waste Constituent
Volatile organic compounds
(cis-1,2-dichloroethene and
trichloroethene)

Store <6C, adjust pH to <2 with
sulfuric acid or hydrochloric acid

14 Days

Notes: The container type for a sample is available on the chain-of-custody.
The information in this table does not represent EPA requirements but is intended solely as guidance.
This table only applies to laboratory analyses. Specific conductance, pH, temperature, and turbidity are not listed because they
are measured in the field.
* For preservation identified as stored at <6C, the sample should be protected against freezing unless it is known that freezing
will not impact the sample integrity.

22
23

A3.4 Measurement Equipment

24
25
26
27
28
29

Each user of the measuring equipment is responsible to ensure that equipment is functioning as expected,
properly handled, and properly calibrated at required frequencies in accordance with methods governing
control of the measuring equipment. Onsite environmental instrument testing, inspection, calibration, and
maintenance will be recorded in accordance with approved methods. Field screening instruments will be
used, maintained, and calibrated in accordance with manufacturer specifications and other
approved methods.

30

A3.5 Instrument and Equipment Testing, Inspection, and Maintenance

31
32

Collection, measurement, and testing equipment should meet applicable standards (e.g., ASTM
International, formerly the American Society for Testing and Materials) or should have been evaluated as
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1
2

acceptable and valid in accordance with instrument-specific methods, requirements, and specifications.
Software applications will be acceptance tested prior to use in the field.

3
4
5
6
7
8

Measurement and testing equipment used in the field or in the laboratory will be subject to preventive
maintenance measures to ensure minimization of downtime. Laboratories must maintain and calibrate
their equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be
included in the individual laboratory and onsite organization’s QA plan or operating protocols, as
appropriate. Maintenance of laboratory instruments will be performed in a manner consistent with
applicable Hanford Site requirements.

9

A3.6

Instrument/Equipment Calibration and Frequency

10
11

Field equipment calibration is discussed in Appendix B. Analytical laboratory instruments are calibrated
in accordance with the laboratory’s QA plan and applicable Hanford Site requirements.

12

A3.7

13
14
15
16
17
18
19

Consumables, supplies, and reagents will be reviewed in accordance with test methods in SW-846 and
will be appropriate for their use. Supplies and consumables used in support of sampling and analysis
activities are procured in accordance with internal work requirements and processes. Responsibilities and
interfaces necessary to ensure that items procured/acquired for the contractor meet the specific technical
and quality requirements must be in place. The procurement system ensures that purchased items comply
with applicable procurement specifications. Supplies and consumables are checked and accepted by users
prior to use.

20

A3.8

21
22
23

Data obtained from sources, such as computer databases, programs, literature files, and historical
databases, will be technically reviewed to the same extent as data generated as part of any sampling and
analysis QA/QC effort. Data used in evaluations will be identified by source.

24

A3.9

25
26
27
28

The SMR group, in coordination with the Project Delivery Manager for Groundwater Science, is
responsible for ensuring that analytical data are appropriately reviewed, managed, and stored in
accordance with applicable programmatic requirements governing data management methods. Records of
data analyses and groundwater surface elevations are maintained as required by WAC 173-303-645(8)(j).

29
30
31

Electronic data access, when appropriate, will be through a Hanford Site database (e.g., HEIS).
Where electronic data are not available, hard copies will be provided in accordance with Section 9.6 of
the Tri-Party Agreement Action Plan (Ecology et al., 1989b).

32
33
34
35
36

Laboratory errors are reported to the SMR group through an established process. For reported laboratory
errors, a sample issue resolution form will be initiated in accordance with applicable methods. This
process is used to document analytical errors and establish their resolution with the Project Delivery
Manager for Groundwater Science. The sample issue resolution forms become a permanent part of the
analytical data package for future reference and records management.

37

A4

38
39

Assessment and oversight activities address the effectiveness of project implementation and associated
QA/QC activities. The purpose of assessment is to ensure that the QAPjP is implemented as prescribed.

40

A4.1

41
42
43
44

Random surveillances and assessments verify compliance with the requirements outlined in this plan,
project field instructions, the QAPjP, methods, and regulatory requirements. Deficiencies identified by
these assessments will be reported in accordance with existing programmatic requirements. The project
line management chain coordinates the corrective actions/deficiency resolutions in accordance with the

Inspection/Acceptance of Supplies and Consumables

Nondirect Measurements

Data Management

ASSESSMENT AND OVERSIGHT

Assessments and Response Actions
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1
2
3

QA program, corrective action management program, and associated methods implementing these
programs. When appropriate, corrective actions will be taken by the Project Delivery Manager for
Groundwater Science.

4
5
6

Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance with laboratory QA plans. The SMR group oversees offsite analytical laboratories and
verifies that laboratories are qualified to perform Hanford Site analytical work.

7

A4.2

Reports to Management

8
9
10
11
12

Program and project management (as appropriate) will be made aware of deficiencies identified by
self-assessments, corrective actions from ECOs, and findings from QA assessments and surveillances.
Issues reported by the laboratories are communicated to the SMR group, which then initiates a sample
issue resolution form. This process is used to document analytical or sample issues and establish
resolution with the Project Delivery Manager for Groundwater Science.

13

A5

14
15

This chapter addresses 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.

16

A5.1

17
18
19
20
21

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, and reviewing
sample collection dates and sample preparation and analysis dates to assess whether holding times, if any,
have been met. Furthermore, a review of QC data is used to determine whether analyses have met the
data quality requirements specified in this plan.

22
23
24
25

The criteria for verification include, but are not limited to, review for 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. Field QA/QC results also will be reviewed to ensure that they are usable.

26
27
28
29
30
31

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

32

A5.2

33
34
35
36
37

Data validation is performed at the discretion of the Project Delivery Manager for Groundwater Science
and under the direction of the SMR group. It is based on the results of the QC samples for an individual
network, discussions with the project scientist, and discussions with the laboratory services manager.
If defined as appropriate, data validation (third party) will be performed at a minimum frequency of
5 percent and be based on EPA functional guidelines.

38

A5.3

39
40
41
42
43
44

The DQA process compares completed field sampling activities to those proposed in corresponding
sampling documents and provides an evaluation of the resulting data. The purpose of the DQA is to
determine whether quantitative data are of the correct type and are of adequate quality and quantity to
meet the project data quality needs. For routine groundwater monitoring performed through this
groundwater monitoring plan, the DQA is captured in the DQA appendix associated with the annual
Hanford Site RCRA groundwater report (e.g., DOE/RL-2016-12), which evaluates field and laboratory

DATA REVIEW AND USABILITY

Data Review and Verification

Data Validation

Reconciliation with User Requirements
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1
2

QC and the usability of data. Further DQAs will be performed at the discretion of the Project Delivery
Manager for Groundwater Science and documented in a report overseen by the SMR group.

3
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4
5
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1
DOE
DOT
FWS
gpm
HASQARD
IATA
NTU
QA
QC
SMR

United States Department of Energy
United States Department of Transportation
Field Work Supervisor
gallons per minute
Hanford Analytical Services Quality Assurance Requirements Document
(DOE/RL-96-68)
International Air Transport Association
nephelometric turbidity unit
quality assurance
quality control
Sample Management and Reporting
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Groundwater monitoring at the Hanford Site, as defined by the Resource Conservation and Recovery Act
of 1976 and implemented in WAC 173-303, “Dangerous Waste Regulations,” has been conducted since
the mid-1980’s. Hanford Site groundwater sampling methods contain extensive requirements for
sampling precautions to be taken; equipment and its use; cleaning and decontamination; records and
documentation; and sample collection, management, and control activities. Together, Appendices A
and B provide the sampling and analysis essentials necessary for the groundwater monitoring plan:
sample collection, sample preservation and holding times, chain-of-custody control, analytical
procedures, and field and laboratory quality assurance (QA)/quality control (QC).

10
11
12
13

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

14

B2

15

Sampling may include, but is not limited to, the following methods:

16
17
18
19
20
21
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23
24
25
26

INTRODUCTION

SAMPLING METHODS
•
•
•

Field screening measurements
Groundwater sampling
Water level measurements

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

pH – two consecutive measurements agree within 0.2 pH units
Temperature – two consecutive measurements agree within 0.2°C (32.3°F)
Conductivity – two consecutive measurements agree within 10 percent of each other
Turbidity – less than 5 nephelometric turbidity units (NTUs) prior to sampling (or project
scientist’s recommendation)

27
28
29
30
31
32

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

33
34
35
36
37
38
39

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

40
41
42
43
44

Once field measurements have stabilized, the hose supplying water to the flow-through cell is
disconnected and a clean, stainless-steel drop leg is attached for sampling. The flow rate is reduced
during sampling to minimize loss of volatiles (if any) and prevent over filling the bottles. Sample bottles
are filled in a sequence designed to minimize loss of volatiles (if any). Filtered samples are collected
after collection of the unfiltered samples. For some constituents (e.g., metals), both filtered and unfiltered
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samples are collected. If additional samples require filtration (e.g., at turbidity greater than 5 NTUs), an
inline, disposable 0.45 µm filter is used.

3
4
5
6

Typically, three traditional types (i.e., Grundfos13, Hydrostar14, and submersible electrical pumps) of
environmental grade sampling pumps are used for groundwater sampling at Hanford Site monitoring
wells. In addition, low-purge-volume, adjustable-rate bladder pumps may be used. Individual pumps are
selected based on the unique characteristics of the well and the sampling requirements.

7
8
9

A small number of wells will not support pumping of samples because of low yield or the physical
characteristics of the well. In these cases, a grab sample may be obtained. In cases where there is not
sufficient yield, purgewater activities are not performed.

10
11
12
13
14
15
16
17

Low-purge-volume sampling methodology for the collection of groundwater samples is also being
implemented at the Hanford Site. Low-flow purging and sampling uses a low-purge-volume,
adjustable-rate bladder pump with flow rates typically on the order of 0.1 to 0.5 L/min (0.26 to 0.13 gpm).
This methodology is intended to minimize excessive movement of water from the soil formation into the
well. The objective is to pump in a manner that minimizes stress (drawdown) to the system. Purge
volumes for wells using low-purge bladder pumps are determined on a well-specific basis based on
drawdown, pumping rate, pump and sample line volume, and volume required to obtain stable field
conditions prior to collecting samples.

18
19
20

For certain types of samples, preservatives are required. Preservatives, based on the analytical methods
used, are added to the collection bottles before their use in the field. Samples may require filtering in the
field, as noted on the chain-of-custody form.

21
22
23
24

To ensure sample and data usability, sampling associated with this groundwater monitoring plan will be
performed in accordance with the requirements of DOE/RL-96-68, Hanford Analytical Services Quality
Assurance Requirements Document (HASQARD), pertaining to sample collection, collection equipment,
and sample handling.

25
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Sample preservation and holding-time requirements are specified for groundwater samples in
Appendix A, Table A-6. These requirements are in accordance with the analytical method specified in
Appendix A, Table A-3. The container types, preservatives, and volumes will be identified on the
chain-of-custody form. This groundwater monitoring plan defines a sample as a filled sample bottle for
purposes of starting the clock for holding-time restrictions.

30
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36

Holding time is the maximum allowable period between sample collection and analysis. Exceeding
required holding times could result in changes in constituent concentrations due to volatilization,
decomposition, or other chemical alterations. Required holding times depend on the constituent and are
listed in analytical method compilations such as APHA/AWWA/WEF, 2012, Standard Methods for the
Examination of Water and Wastewater, and SW-846, Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, Third Edition; Final Update V. Recommended holding times are also
provided in HASQARD (DOE/RL-96-68) and in applicable laboratory contracts.

37

B2.1

38
39
40

Sampling equipment will be decontaminated in accordance with sampling equipment decontamination
methods. To prevent potential contamination of the samples, care should be taken to use decontaminated
equipment for each specific sampling activity.

Decontamination of Sampling Equipment

13 Grundfos® is a registered trademark of Grundfos Holding A/S Corporation, Bjerringbro, Denmark.
14 Hydrostar® is a registered trademark of KYB Corporation, Tokyo, Japan.
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Special care should be taken to avoid the following common ways in which cross-contamination or
background contamination may compromise the samples:
•
•
•
•

Improperly storing or transporting sampling equipment and sample containers.
Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near
potential contamination sources (e.g., uncovered ground).
Handling bottles or equipment with dirty hands or gloves.
Improperly decontaminating equipment before sampling or between sampling events.

8
9
10
11
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13
14
15
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17
18
19

Decontamination of sampling equipment and pumps is performed using high-purity water15 in each step.
In general, three rinse cycles are performed to decontaminate sampling equipment: a detergent rinse, an
acid rinse, and a water rinse. During the detergent rinse, the equipment is washed in a phosphate-free
detergent solution, followed by rinsing with water in three sequential containers. After the third water
rinse, equipment that is stainless-steel or glass is rinsed in a 1M nitric acid solution (pH less than 2).
Equipment is then rinsed with water in three sequential containers (the water rinses following the acid
rinse are conducted in separate water containers that are not used for detergent rinse). Following the final
water rinse, equipment is rinsed in hexane and then placed on a rack to dry. Dry equipment is loaded into
a drying oven. The oven is set at 50°C (122°F) for items that are not metal or glass or at 100°C (212°F)
for metal or glass. Once reaching temperature, equipment is baked for 20 minutes and then cooled. The
equipment is then removed from the oven, and the equipment is enclosed in clean, unused aluminum foil
using surgeon’s gloves. The wrapped equipment is stored in a custody-locked, controlled-access area.

20
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26
27

To decontaminate sampling pumps that are not permanently installed, the pump cowling is first removed,
washed (if needed) in phosphate-free detergent solution, and then reinstalled on the pump. The pump is
then submerged in phosphate-free detergent solution, and 11.4 L (3 gal) of solution is pumped through the
unit and disposed. Detergent solution is then circulated through the submerged pump for 5 minutes. The
pump is removed from solution and rinsed with water. The pump is submerged in water and 30.3 L
(8 gal) of water is pumped through the unit and disposed. The pump is removed from the water and the
intake and housing are covered with plastic sleeving. The cleaning is documented on a tag that is affixed
to the pump, and the tag will include the following information:

28
29
30
31

•
•
•
•

32

B2.2

33
34
35
36
37
38
39
40

Each time a sample is obtained, measurement of the groundwater surface elevation at each monitoring
well is required by WAC 173-303-645(8)(f), “Dangerous Waste Regulations,” “Releases from Regulated
Units,” “General Groundwater Monitoring Requirements.” Using a calibrated depth measurement tape,
the depth-to-water is recorded in each well prior to sampling. When two consecutive measurements are
taken that agree within 6 mm (0.24 in.); the final determined measurement is recorded, along with the
date and time for the specific event. The depth to groundwater is subtracted from the elevation of a
reference point (usually the top of the casing) to obtain the water-level elevation. The top of the casing is
a known elevation reference point because it has been surveyed to local reference data.

Date pump cleaned
Pump identification
Comments
Signature of person performing decontamination
Water Levels

15 High-purity water that is generally defined as water that has been distilled, deionized, or any combination of distillation,

deionization, reverse osmosis, activated carbon filtration, ion exchange, particulate filtration, or other polishing techniques
(DOE/RL-96-68).
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DOCUMENTATION OF FIELD ACTIVITIES
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Logbooks or data forms are required for field activities and will be used in accordance with HASQARD
(DOE/RL-96-68) requirements. A logbook must be identified with a unique project name and number.
The individual(s) responsible for logbooks will be identified in the front of the logbook, and only
authorized persons may make entries in logbooks. Logbook entries will be reviewed by the sampling
FWS, cognizant scientist/engineer, or other responsible manager; the review will be documented with a
signature and date. Logbooks will be permanently bound, waterproof, and ruled with sequentially
numbered pages. Pages will not be removed from logbooks for any reason. Entries will be made in
indelible ink. Corrections will be made by marking through the erroneous data with a single line, entering
the correct data, and initialing and dating the changes.

11
12

Data forms may be used to collect field information; however, information recorded on data forms must
follow the same requirements as those for logbooks. The data forms must be referenced in the logbooks.

13

A summary of information to be recorded in logbooks or on data forms is as follows:

14
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31
32
33

•

34
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35
36
37
38
39

The Project Delivery Manager for Groundwater Science, Field Work Supervisor (FWS), appropriate field
crew supervisors, and Sample Management and Reporting (SMR) personnel must document deviations
from protocols, issues pertaining to sample collection, chain-of-custody forms, target analytes,
contaminants, sample transport, or noncompliant monitoring. Examples of deviations include samples
not collected due to field conditions.

40
41
42
43

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

44
45

Changes in sample activities that require notification, approval, and documentation will be performed as
specified in Appendix A, Table A-2.

•
•

•
•

•

•

Day and date; time task started; weather conditions; and names, titles, and organizations of
personnel performing the task.
Purpose of visit to the task area.
Site activities in specific detail (e.g., maps and drawings) or the forms used to record such
information (e.g., soil boring log or well completion log). Also, details of any field tests that
were conducted; reference to any forms that were used, other data records, and methods followed
in conducting the activity.
Details of any field calibrations and surveys that were conducted. Reference any forms that were
used, other data records, and the methods followed in conducting the calibrations and surveys.
Details of any samples collected and the preparation (if any) of splits, duplicates, matrix spikes,
or blanks. Reference the methods followed in sample collection or preparation; list location of
sample collected, sample type, each label or tag numbers, sample identification, sample
containers and volume, preservation method, packaging, chain-of-custody form number, and
analytical request form number pertinent to each sample or sample set; and note the time and the
name of the individual to whom custody of samples was transferred.
Time, equipment type, serial or identification number, and methods followed for
decontaminations and equipment maintenance performed. Reference the page number(s) of any
logbook where detailed information is recorded.
Any equipment failures or breakdowns that occurred, with a brief description of repairs
or replacements.
Corrective Actions and Deviations for Sampling Activities
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CALIBRATION OF FIELD EQUIPMENT
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Onsite environmental instruments are calibrated in accordance with the manufacturer’s operating
instructions, internal work requirements and processes, and/or field instructions that provide direction for
equipment calibration or verification of accuracy by analytical methods. Calibration records shall include
the raw calibration data, identification of the standards used, associated reports, date of analysis, and
analyst’s name or initials. The results from all instrument calibration activities are recorded in accordance
with the HASQARD requirements (DOE/RL-96-68).

8

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

9
10
11
12
13
14
15
16
17
18

•

Prior to initial use of a field analytical measurement system.
At the frequency recommended by the manufacturer or methods, or as required by regulations.
Upon failure to meet specified QC criteria.
Daily calibration checks will be performed and documented for each instrument used. These
checks will be made on standard materials sufficiently like the matrix under consideration for
direct comparison of data. Analysis times will be sufficient to establish detection efficiency and
resolution.
Using standards for calibration that are traceable to a nationally recognized standard agency
source or measurement system. Manufacturer’s recommendations for storage and handling of
standards (if any) will be followed.

19
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SAMPLE HANDLING

20
21
22
23

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

24
25

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

26

B5.1

27
28
29
30

Samples shall be collected, where and when appropriate, in break-resistant containers. The field sample
collection record shall indicate the laboratory lot number of the bottles used in sample collection.
When commercially pre-cleaned containers are used in the field, the name of the manufacturer, lot
identification, and certification shall be retained for documentation.

31
32
33
34
35
36

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

37
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38
39
40
41
42

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

Containers

Container Labeling
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Sample custody will be maintained in accordance with existing protocols to ensure that sample integrity is
maintained throughout the analytical process. Chain-of-custody protocols will be followed throughout
sample collection, transfer, analysis, and disposal to ensure that sample integrity is maintained.
A chain-of-custody record will be initiated in the field at the time of sampling and will accompany each
set of samples shipped to any laboratory.

7
8
9
10
11

Shipping requirements will determine how sample shipping containers are prepared for shipment.
The analyses requested for each sample will be indicated on the accompanying chain-of-custody form.
Each time the responsibility for custody of the sample changes, new and previous custodians will sign the
record and note the date and time. The field sampling team will make a copy of the signed record before
sample shipment and transmit the copy to the SMR group.

12

The following minimum information is required on a completed chain-of-custody form:

13
14
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16
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•
•
•
•
•
•
•

•
•

Sample Custody

Project name
Collectors’ names
Unique sample number
Date and time of collection
Matrix
Preservatives
Chain of possession information (i.e., signatures and printed names of each individual involved in
the transfer of sample custody and storage locations, and dates/times of receipt and
relinquishment)
Requested analyses (or reference thereto)
Shipped-to information (i.e., analytical laboratory performing the analysis)

24
25

Samplers should note any anomalies with the samples. If anomalies are found, samplers should inform
the SMR group; so special direction for analysis can be provided to the laboratory if deemed necessary.

26
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27
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Packaging and transportation instructions shall comply with applicable transportation regulations and
United States Department of Energy (DOE) requirements. Regulations for classifying, describing,
packaging, marking, labeling, and transporting hazardous materials, hazardous substances, and hazardous
wastes are enforced by the United States Department of Transportation (DOT) as described in
49 CFR 171, “Transportation,” “General Information, Regulations, and Definitions,” through 49 CFR
177, “Carriage by Public Highway.” 16 Carrier-specific requirements defined in the current edition of
International Air Transport Association (IATA) Dangerous Goods Regulations shall also be used when
preparing sample shipments conveyed by air freight providers.

35
36
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Samples containing hazardous constituents shall be considered hazardous material in transportation and
transported according to DOT/IATA requirements. If the sample material is known or can be identified,
then it will be classified, described, packaged, marked, labeled, and shipped according to the specific
instructions for that material. Appropriate laboratory notifications will be made, if necessary, through the
SMR project coordinator.

Sample Transportation

16 Transportation regulations 49 CFR 174, “Carriage by Rail,” and 49 CFR 176, “Carriage by Vessel,” are not applicable, as

these two transportation methods are not used.
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MANAGEMENT OF WASTE
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Waste materials are generated during sample collection, processing, and subsampling activities.
Waste will be managed in accordance with DOE/RL-2000-56, Waste Management Plan for the
300-FF-5 Operable Unit. For waste designation purposes, wells listed in Table 3-7 in the main text of the
monitoring plan may be surveyed in the Hanford Environmental Information System, and the maximum
concentration for each analyte within the most recent 5 years will be evaluated for use in creating a waste
profile, if required.
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Miscellaneous solid waste that has contacted suspect dangerous waste will be managed as dangerous
waste. Purgewater and decontamination fluids will be collected and managed in accordance with
DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste; and
DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan. Waste materials
requiring collection will be placed in containers appropriate for the material and the receiving facility in
accordance with the applicable waste management or waste control plan and applicable substantive
federal and/or state requirements.

15
16
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Packaging and labeling during waste storage and transportation will meet WAC 173-303 and DOT
requirements, as appropriate. Packaging exceptions to DOT requirements may be used for onsite waste
shipments if documented as such and if the packaging provides an equivalent degree of safety during
transportation.

19

Offsite analytical laboratories are responsible for the disposal of unused sample quantities.
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DOE established the hazardous waste operations safety and health program pursuant to the
Price-Anderson Amendments Act of 1988 to ensure the safety and health of workers involved in
mixed-waste site activities. The program was developed to comply with the requirements of 10 CFR 851,
“Worker Safety and Health Program,” which incorporates the standards of 29 CFR 1910.120,
“Occupational Safety and Health Standards,” “Hazardous Waste Operations and Emergency Response”
10 CFR 830, “Nuclear Safety Management”; and 10 CFR 835, “Occupational Radiation Protection.”
The health and safety program defines the chemical, radiological, and physical hazards and specifies the
controls and requirements for daily work activities on the overall Hanford Site. Personnel training;
control of industrial safety and radiological hazards; personal protective equipment; site control; and
general emergency response to spills, fire, accidents, injury, site visitors, and incident reporting are
governed by the health and safety program.
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10 CFR 830, “Nuclear Safety Management,” Code of Federal Regulations. Available at:
http://www.ecfr.gov/cgi-bin/textidx?SID=47e3de0454360a17406cb89ade0c966d&mc=true&node=pt10.4.830&rgn=div5.
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10 CFR 835, “Occupational Radiation Protection,” Code of Federal Regulations. Available at:
http://www.ecfr.gov/cgi-bin/textidx?SID=57ef404ac6f4734a67fd97302b2d7f7f&node=pt10.4.835&rgn=div5.
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10 CFR 851, “Worker Safety and Health Program,” Code of Federal Regulations. Available at:
http://www.ecfr.gov/cgi-bin/textidx?SID=47e3de0454360a17406cb89ade0c966d&mc=true&node=pt10.4.851&rgn=div5.
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29 CFR 1910.120, “Occupational Safety and Health Standards,” “Hazardous Waste Operations and
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Well name
Hydrogeologic unit to be monitored (the portion of the aquifer that is located at the well screen or
perforated casing) (Table C-1)
The following sampling interval information, as shown in Table C-2:
o Elevation at top of the screen or perforated interval
o Elevation at the bottom of the screen or perforated interval
o Open interval length (i.e., difference between elevations of top and bottom of the screen or
perforated interval)

Figures C-1 through C-8 provide the well construction and completion summary for 399-1-10A,
399-1-10B, 399-1-16A, 399-1-16B, 399-1-17A, 399-1-17B, 399-1-18A, and 399-1-18B.

14
Table C-1 Hydrogeologic Monitoring Unit Classification Scheme
Unit
LU

TU

Description
Lower Unconfined. Open interval begins at greater than 15.2 m (50 ft) below the water table
and below the middle coarse hydrogeologic unit or within 15.2 m (50 ft) of the top of basalt
and does not extend more than 3 m (10 ft) below the top of basalt.
Top of Unconfined. Screened across the water table or the top of the open interval is within
1.5 m (5 ft) of the water table, and the bottom of the open interval is no more than 10.7 m
(35 ft) below the water table.

15
Table C-2 Sampling Interval Information for Wells within the 300 Area Process Trenches
Network
Well Name

399-1-10A
399-1-10B
399-1-16A
399-1-16B
399-1-17A
399-1-17B
399-1-18A
399-1-18B

Hydrogeologic Elevation Top Elevation Bottom
Unit
of Open
of Open Interval
Monitored
Interval
(m [ft] NAVD88)
(m [ft] NAVD88)
TU
LU
TU
LU
TU
LU
TU
LU

106.9 (350.5)
82.7 (271.0)
107.0 (350.8)
84.8 (278.1)
107.8 (353.2)
85.0 (278.6)
107.3 (351.9)
85.9 (281.8)

Chapter 3.115

102.3 (335.5)
79.6 (261.0)
102.4 (335.8)
81.8 (268.1)
103.2 (338.2)
81.9 (268.6)
102.7 (336.9)
82.9 (271.8)

Open Interval
Length
(m [ft])
4.6 (15.0)
3.1 (10.0)
4.6 (15.0)
3.1* (10.0)
4.6 (15.0)
3.1 (10.0)
4.6 (15.0)
3.1* (10.0)

WA7890008967
300 Area Process Trenches

Table C-2 Sampling Interval Information for Wells within the 300 Area Process Trenches
Network
Well Name

Hydrogeologic Elevation Top Elevation Bottom
Unit
of Open
of Open Interval
Monitored
Interval
(m [ft] NAVD88)
(m [ft] NAVD88)

Open Interval
Length
(m [ft])

Reference: NAVD88, North American Vertical Datum of 1988.
Note: See Table 3-8 in main text for depth of remaining water column.
* The open interval length is 3.1 m (10.0 ft) in length. Construction records for the well are reported in standard units (feet),
which are converted to meters for this table. Due to rounding of the metric unit, the computed open interval length based on the
top and bottom elevation differs slightly from the actual open interval length.
TU = Top of Unconfined, as described in Table C-1
LU = Bottom of Unconfined, as described in Table C-1
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Figure C-1 Well 399-1-10A Construction and Completion Summary
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Figure C-2 Well 399-1-10B Construction and Completion Summary
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Figure C-3 Well 399-1-16A Construction and Completion Summary
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Figure C-4 Well 399-1-16B Construction and Completion Summary
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Figure C-5 Well 399-1-17A Construction and Completion Summary
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Figure C-6 Well 399-1-17B Construction and Completion Summary
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Figure C-7 Well 399-1-18A Construction and Completion Summary
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Figure C-8 Well 399-1-18B Construction and Completion Summary
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This appendix presents the corrective action monitoring results of the 300 Area Process Trenches
dangerous wastes trichloroethene (TCE), and cis-1,2-dichloroethene (cis-1,2-DCE) in the groundwater
monitoring well network. Corrective action monitoring of 300 Area Process Trenches commenced
in 1997. The 300 Area Process Trenches specific concentration limits identified in Part VI, Post-Closure
Unit 1 of the Hanford Facility Resource Conservation and Recovery Act of 1976 Permit
(WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit) for each dangerous
waste are also presented.
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The 300 Area Process Trenches corrective action monitoring network comprises four well pairs:
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399-1-10A, 399-1-10B
399-1-16A, 399-1-16B
399-1-17A, 399-1-17B
399-1-18A, 399-1-18B

Figures D-1 through D-4 present the results of cis-1,2-DCE monitoring for each of the well pairs with the
concentration limit (16 µg/L) identified in Section 3.2.2. Figures D-5 through D-8 present the results of
TCE monitoring for each of the well pairs with the concentration limit (4 µg/L) identified in
Section 3.2.2.
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Figure D-1 Corrective Action Monitoring Results of cis-1,2-DCE at Wells 399-1-10A
and 399-1-10B
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Figure D-2 Corrective Action Monitoring Results of cis-1,2-DCE at Wells 399-1-16A
and 399-1-16B

4
5
6

Figure D-3 Corrective Action Monitoring Results of cis-1,2-DCE at Wells 399-1-17A
and 399-1-17B
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Figure D-4 Corrective Action Monitoring Results of cis-1,2-DCE at Wells 399-1-18A
and 399-1-18B
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Figure D-5 Corrective Action Monitoring Results of TCE at Wells 399-1-10A and
399-1-10B
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Figure D-6 Corrective Action Monitoring Results of TCE at Wells 399-1-16A and
399-1-16B
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Figure D-7 Corrective Action Monitoring Results of TCE at Wells 399-1-17A and
399-1-17B
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Figure D-8 Corrective Action Monitoring Results of TCE at Wells 399-1-18A and
399-1-18B
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