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Tri-Party Agreement Milestone M-13-81A also provides specific requirements for this GPMP
revision. The milestone states:

"Ecology, EPA and DOE agree that there is a need to coordinate measures required to
manage and protect ground water resources at Hanford. A mechanism is needed that
coordinates discharge to the ground, ground water withdrawal and treatment, and the
treatment of liquid effluents that are discharged to the soil column. DOE Order 5400.1
requires such a ground water protection management program. Ecology, EPA and DOE
agree that the document describing the Hanford Site Ground Water Protection Management
(DOE/RL-89-12) will be revised to incorporate cleanup goals, TPA requirements and
permitting concerning discharge to the ground, ground water withdrawal and the treatment of
liquid effluents that are discharged to the soil column. The plan will be used to coordinate
these efforts and to manage the Hanford Site ground water resource. It will be submitted in
lieu of an operable unit work plan required by TPA Milestone M-13 in 1994. The plan will
be reviewed on an annual basis to determine if amen ents are necessary."

Most of the requ  1ents of the GPMP are fulfilled  ongoing Hanford Site environmental
programs and activities. -..e relationship of the GPMP to ower environmental planning documents
for the Hanford Site is shown in Figure 1. The main purpose of this revision of the GPMP is to
summarize these programs/activities, present the existing fra work of ground water protection
management at the Hanford Site, and to establish a mechanism (implementation plan) for improved
coordination of the ground water programs/activities. Specifically, this document discusses the site
hydrogeology and contaminant plumes, ground water protection policy, ground water protection
strategy (including cleanup goals), the various ground water protection programs (i.e., RCRA,
CERCLA, Operational, and Ground Water Surveillance), ground water resources, ground water
issues, and an implementation plan for improved coordination of these programs.

1.2 BACKGROUND

Work to characterize the hydrogeologic conditions and ground water quality has been
conducted since the early days of Site operations. Jenkins (1922) performed a larg ' qualitative
ground water study in the vicinity of the Hanford and White Bluffs townsites. Hydrogeologic
characterization of the Hanford Site began with Piper (1944). Since that time, much work has been
performed to characterize the upper aquifer, including Parker and Piper (1949); Bierschenk (1959);
Newcomb et al. (1972); Kipp and Mudd (1973); Last et al. (1989); Lindsey (1991); Lindsey et
al. (1991, 1992); Thorne et al. (1993); and Liikala (1994).

A brief summary of the ground water monitoring history is provided in Gerber (1992).
Ground water monitoring began with operations in the mid-1940’s when Site ground water was
analyzed for radionuclides. In 1960, the volume of low-level liquid wastes discharged to the soil
column in the 200 Areas was increasing. This, along with the rising 200 Areas ground water mounds
and increasing activity levels in the ground water, prompted Site scientists to begin monitoring for the
highly mobile ground water contaminants nitrate and tritium in 1961. At that time, additional
monitoring wells were installed in many areas around the Site. Ground water quality monitoring has
been conducted at the Hanford Site continuously since 1964 (e.g., Foster and Wilson 1965).
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In the mid-1980’s various enviro  ntal r.__latory | jgrams were implemented. Additional
wells were in  “ed and monitoring under the RCRA and ©~~ " \ progi s was initiated.
Environmental research related to ground water protéction 1agement were undertaken by the
contractors at the Site, including ground water recharge studies, engineered barrier development, and
further hydrogeologic characterization. Site recharge studies include those by Gee (1987); Routson
and Johnson (1990); Rockhold et al. (1990); and Gee et al. (1992). The connection between the
uppermost aquifer and the Columbia River is an important issue, since contaminated ground water
from Hanford discharges to the river. Ground water and river interaction along the Hanford Reach of
the Columbia River is described in Dirkes (1990); Peterson and Johnson (1992); and PNL (1994).
Another important issue is aquifer intercommunication, whereby contaminants may move downward
from a contaminated portion of the upper aquifer into deeper, uncontaminated basalt and interbed
aquifers (see Section 2.2). Hydrogeologic information for the Site continues to be collected under
various activities, such as from well installations, soil and gr 1d water sampling performed under
the Ground Water Surveil ce Project (GWSP), RCRA, CERCLA, and Operational programs.

A bibliography of ground water activities on the Hanford Site is provided in the GWSP annual report
(e.g., Dresel et al. 1994).

With the closing of all of the Site production reactors, the primary Site focus has changed
from that of defense production of plutonium to Site cleanup, science and technology, and economic
diversification (DOE/RL 1994b). The major Site efforts now include waste management (tank farms,
burial grounds, liquid effluents, etc.); environmental monitoring; and characterization, remediation,
and decontamination and decommissioning, which are conducted in accordance with applicable federal
and state environmental regulations and DOE orders. The Hanford Site Strategic Plan
(DOE/RL 1994b) also more clearly acknowledges the significance of the Site’s long-term role in
providing science and technology and partnering in the economic diversification of the region around
the Site. Ground water protection, management, and remediation on the Hanford Site presents a
considerable challenge due to the large number of contaminated sites, wide extent of ground water
contamination, and overlapping and potentially conflicting regulatory requirements.
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the sequence of program actions. While there is a great diversity of viewpoints among the tribes and
stakeholders in cleanup of the Hanford Site, there are common values that may serve as themes for
building consensus and providing direction to the ground wat programs.

It is necessary to have a vision for the cleanup of the Hanford Site. This vision is embodied
within the Hanford Site Strategic Plan (DOE/RL 1994b). The desired future uses for the land and
resources of the Hanford Site provide the basis for determini: the goals of ground water protection
and remediation.

Some of the more important federal and state ground water regulations, as well as
DOE orders that form the basis of the Hanford Site ground water protection policy and programs, are
summarized in Tables 1 and 2. Proposed federal and state standards which may impact the current
policy and ground water programs, are briefly described in the following sections. It is DOE’s policy
to include the tribes, all interested groups and the public at large (stakeholders) in the decision making
process regarding ground water protection and other policy issues at Hanford. For this reason,
sections on tribal and stakeholder involvement (and their ground water protection values) are also
-included in this chapter. ‘

3.1 PROPOSED FEDERAL STANDARDS

Proposed rule 10 Code of Federal Regulations (CFR) 834 would essentially codify the
DOE requirements set forth in DOE Order 5400.5 and parts of DOE Order 5400.1. This proposed
rule would require the cessation of the disposal of liquid radiological waste to the soil column “as
soon as practicable,” and prohibit new or increased discharges to active or virgin soil columns.
Former radioactive effluent receiving units (cribs, trenches, etc.) would need to be managed or
decontaminated in such a manner as to comply with ALARA requirements, and would not be allowed
to receive any liquid effluent (including uncontaminated effluent). Ground water contamination levels
would have to conform to ALARA requirements, and the ground water would have to be protected
from radiological and nonradiological contamination in acco ince with the ground water protection
management plan applicable to the activity. Although there no known practicable method for
removing tritium from liquid effluent streams, facilities and operations are to be designed and
operated so that tritium sources and releases are considered in the ALARA process (DOE 1990a).

The EPA has published in the Federal Register a notice of proposed rulemaking for
development of Radiation Site Cleanup Standards (proposed as 40 CFR 196). The working draft of
the proposed regulations presents a cleanup standard of 15 millirems per year annual effective dose in
excess of natural background radiation levels. The working « ift also contains environmental
protection standards for ground waters that are current or potential future sources of drinking water.
The standards are based on the limits established under the f ral drinking water regulations
(40 CFR 141). However, if cleanup to these levels is not te iically achievable, the proposed
standard allows the use of institutional controls to ensure tha e public will not be exposed to ground
water contaminated above alternative concentration limits, maximum concentration limits, or
maximum contaminant level goals in 40 CFR 141.

20
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Table 1. Federal Laws and Applicable Regulations Associated With Ground Water Management. (2 sheets)

Act Apphcfblc Purpose of Act Relevance to Ground Water
Regulations
Atomic Energy Act (1954), 2011, as amended | DOE Orders 5400.1 { The U.S. Department of Energy (DOE) is obligated to "It is the policy of DOE to conduct effluent monitoring and
(cont.) and 5400.5 regulate its own activities, 8o as to provide radiation environmental surveillance programs that are adequate to

protection for both workers and the public.

determine whether the public and the environment are
adequately protected during DOE operations and whether
operations are in compliance with DOE and other
applicable Federal, State, and local radiation standards and
r  irements. It is also DOE policy that Departmental
montoring and surveillance programs be capable of
detecting and quantifying unplanned releases and meet high
standards of quality and credibility. It is DOE’s objective
that all DOE operations properly and accurately measure
radionuclides in their effluent and in ambient environmental
media.*

DOE Order 5820.2A

To establish policies, guidelines, and minimum requirements
by which the DOE manages its radioactive and mixed waste
and contaminated facilities.

‘parameters which may affect long-term site performance.

The DOE order states that radioactive and mixed wastes
shall be managed in a manner that assures protection of the
health and safety of the public, and the environment. It
establishes requirements for ground water or vadose
monitoring wells and steps to be taken to prevent further
migration of a release to soil or surface water. Waste
operations shail be managed to protect ground water
resources, consistent with Federal, State and local
requitements. It includes design of an environmental
monitoring program to measure: operational effluent
cleases; migration of radionuclides; disposal unit
ubsidence; and change in disposal facility and disposal site

National Environmental Policy Act of 1969
(NEPA)

40 CFR,
42 USC 4321

To ensure that potential impacts of federal actions, i1 ding
cleanup activitics, are evaluated. 'NEPA requires either an
environmental assessment or Environmental Impact
Statement for federal projects, uniess they have been
categorically excluded.

Requires that Federal agencies assess the environmental
impact of implementing their major programs and actions
early in the planning process. For those projects or actions
which are either expecied to have a significant effect on the
quality of the human environment or are expected to be
controversial on environmental grounds, the agency is
required to file a formal Environmental Impact Statement.

Note: See Chapier 8 for references.
CFR = Code of Federal Regulations.
USC = United States Code.

vV yed
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Table 2. Washington State Regulations Associated With Ground W

r Management. (2 sheets)

Regulation

Purpose

Applicability to Ground Water Management

On-Site Sewage Disposal (WAC 246-272)

Regulates onsite septic systems.

‘Establishes zones of separation between drainfields and ground
water.

Public Water Supplies (WAC 246-290)

Protect the health of consumers using public drinking water supplies
and provides protection of wellhead and catchment areas contributing
to water supply wells.

Ensures adequate design, construction, sampling, management,
maintenance, and operation practices for public water supplies and
ovide high quality drinking water in a reliable manner and in a

antity suitable for intended use.

Note: See Chapter 8 for references.

WAC = Washington Administrative Code.

V Beid
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Site issues. They recently provided input which was used in developing the Hanford Sitewide
Groundwater Remediation Strategy (DOE/RL 1994a). Ground water protection values expressed by
the tribes include the following:

¢ Protect the environment and ground water against contamination
e Protect human health and worker safety

¢ Protect the Columbia River

© Proceed with ground water remediation

e Develop new technologies to clean up contaminants that may not be remediated with
current technologies.

The Confederated Tribes of the Umatilla Indian Reservation hosted the Hanford Ground
Water Summit in July 1994. The purpose of the meeting was to provide tribal representatives with a
detailed overview of DOE’s current ground water remediation and ground water protection activities
at Hanford and to open and establish lines of communication 1d opportunities for future interaction
with DOE, its contractors, and the regulatory agencies.

. " 3.4 STAKEHOLDER INVOLVEMENT

It is DOE policy to include the public in decisions made regarding ground water protection
and restoration at Hanford. Various forums have been provided so that DOE can work with these
groups in deciding on protective and remedial activities. Past public participation activities have
included the Working Group (Drummond 1992) and the Hanford Tank Waste Task Force (Hanford
Tank Waste Task Force 1993). Additionally, a public comment period follows the issuance of certain
primary environmental documents, as listed in Section 10.6 of the Tri-Party Agreement. The
comments that are received are considered before the publication of the final document.

The Working Group efforts were based on the belief at the Hanford cleanup would be well
served by having a better understanding of the range of possible future uses for the site after cleanup
was completed. The Working Group identified a range of possible future uses for each of six major
geographic areas of the Hanford Site. The Working Group recommended the following restrictions
on the use of ground water:

e No use of the contaminated ground water should occur if it would jeopardize public
health and safety

e No use of surface or ground water, whether contaminated or not, should occur if this
usage would adversely change hydrologic conditions so as to increase the spread of
contaminated plumes, or increase the speed of contaminated ground water flow to the
Columbia River.

26
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A major focus of the HAB will be the content of, and the proposed ct  ges to the
Tri-Party Agreement, and monitoring agency progress in me¢ g regulatory milestones. Specific

major ground water issues may include:
e The protectibn of ground water and restoration of contaminated ground water
e Impacts on the Columbia River
e Waste management issues, including the treatment, storage, and/or disposal ,.JD) of

all solid, hazardous, radioactive, and mixed waste currently at the Site, or generated
at the Site in the future.

28
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route, DOE and Ecologv have si  d Consent Order No. DE 91NM-177, also known as the Liquid
Effluent Consent Order ._.ology and DOE 1992). Under this order, State Waste Discharge Permits
(WAC 173-216 or 2 permit) are required for identified waste streams, and untreated effluent
disposal to the soil column will be discontinued after June 1995. The waste streams will be treated
with best available technology/all known, available, and reas: able treatment (BAT/AKART) and
disposed to a clean soil column. Effluent stream sampling/monitoring, as well as ground water
monitoring at the disposal sites will be required with the issuance of the permits. Activities and
program objectives for treatment and disposal of liquid effluent streams are described in the Liquid
Effluent/Hanford Environmental Compliance FY 1995 Multi-Year Program Plan/Fiscal Year Work
Plan WBS 1.2.2.1 and 1.2.2.2 (WHC 1994a).

Source reduction is accomplished through better process design and upgrading of equipment.
Numerous waste generating facility upgrades are required by e 1995 to incorporate BAT/AKART,
which will ensure discharged wastewater is nonhazardous. One example of BAT/AKART is the
implementation of closed loop systems at several facilities. ( ier facility waste minimization efforts
include procedural changes and better housekeeping.

1 construction of the 200 Areas Treated Effluent Disposal Facility (TEDF) and the
200 Areas Effluent Treatment Facility (ETF) will provide BAT/AKART treatment and new permitted
land discharges of liquid effluents from many Site facilities. However, tritiated water in the treated
effluent to be disposed to the soil column from the 200 Areas ETF will result in the introduction of a
new tritium contaminant plume to the unconfined aquifer. Tritium cannot be practically removed by
current treatment technologies (DOE-RL 1994c¢).

The 300 Area TEDF will treat wastewater from numerous 300 Area facilities for permitted
discharge into the Columbia River instead of into the contaminated process trenches (W HC 1992).
Other source control efforts include the construction of permitted and lined evaporation lagoons, such
as those in the 100-N Area.

Sanitary wastes on the Hanford Site are generally collected in septic tanks and the effluent is
discharged to e * r a tile field or a disposal area, such as a trench or pond. There are 72 known
septic tanks in the 200 Areas and 600 Area of the Site. The is no routine monitoring of the septic
systems for tank leakage or tank integrity.

The sanitary waste in the 100 Areas, with the except 1 0f 100-N, is discharged to individual
septic tanks and associated tile fields. The sanitary waste in the 100-N Area is discharged to the
100-N sewage lagoon through a network of sewer piping and ft stations. There are some septic
tanks in 100-N which are pumped and trucked to the 100-N sewage lagoon. The 100-N sewage
lagoon consists of an aeration pond, a stabilization pond, and an infiltration pond (DOE/RL 1994d).
Currently, there are 12 septic tanks which are routinely pumped and trucked to the 100-N sewage
lagoon for disposal. Sanitary waste in the 200 Areas is predominately discharged to individual septic
tanks and associated tile fields. Sanitary waste in the 300 Area is currently discharged to a septic
tank via the sanitary sewer and the effluent is discharged to two unlined trenches. The primary
400 Area sanitary sewer system discharges to a septic tank and an unlined sewage lagoon. A second
septic tank and tile drainfield system is located in the southwest corner of the 400 Area and services a
small number of nearby mobile trailers.

Currently, there are two proposals for eliminating sa  iry discharges to the ground in the
300 and 400 Areas. DOE and the city of Richland have neg ated the connection of the 300 Area
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and safety, location in the soil column, the extent of contamii ion and other considerations, soil
remediation 1y be the preferred alternative to soil removal and isolation. Remedial options may
include: '

In situ vitrification to physically isolate the wastes from the environment
Bio-remediation to chemically alter contaminants into nonhazardous compounds
Vapor extraction of volatile and semi-volatile compounds present in contaminated soil
Chemical fixation of contaminants to isolate the wastes from the environment

Soil washing.

Since 1990, seven expedited response actions (ERA) (i.e., accelerated cleanup actions at sites
to prevent further spread or release of contamination) have been, or are being, conducted at the
Hanford Site. These actions include:

e Removal of buried drums containing hexone and uranium from a burial ground in the
300 Area (completed 1991)

e Excavation and consolidation of contaminated soils from the bottom of the 300 A
process trenches (completed 1991)

e  Vapor extraction of carbon tetrachloride from 1e vadose zone of two disposal sites in
the 200 West Area (ongoing since 1992)

o  Characterization and identification of hazards from the 100 Area Pickling Acid Cribs
(completed 1993)

¢ Excavation and removal of debris from the 100 Area Sodium Dichromate Landfill
(completed 1993)

e Excavation and removal of contaminated soils in the northwest corner of the Hanford
Site (Riverland) (completed 1993)

¢ Characterization and remediation of the North Slope disposal sites (completed 1994).

In addition, an accelerated characterization and remediation of abandoned gas wells and sites
associated with a NIKE missile launch site and control center on the Fitzner/Eberhardt Arid Lands
Ecology Reserve was completed in 1994 and an ERA at the 100 Area N Springs to reduce
strontium-90 transport into the Columbia River through ground water is ongoing (Dirkes et al. 1994).

4.2 MONITORING

Monitoring of liquid effluents, the vadose zone and ground water are key "near-term”
elements in the strategy for protecting Hanford Site ground water. Effluent monitoring is used to
determine the character of liquid effluents discharged to the soil column. As previously discussed,
liquid effluent discharges to the soil column, which use the soil column as treatment, will be
eliminated by June 1995, or will be appropriately permitted (and monitored). Vadose zohe and
ground water characterization and monitoring of waste source areas (i.e., tank farms, cribs, ponds,
burial grounds, and landfills) and contaminant plumes is conducted in accordance with state and
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Ground water remediation will be performed under the CERCLA program (see Section 5.2).
In general, a site identified for cleanup will go through remedial investigation (RI) and feasibility
study (FS). The RI emphasizes data collection and site chara ‘rization. The FS is used to analyze
data gathered under the RI, and develop options for an RA. Final ground water cleanup requirements
are issued by the EPA and recorded in the Record of Decision. Additional strategy details are
discussed in the Hanford Sitewide Groundwater Remediation Strategy (DOE/RL 1994a).

34
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Water Program implements the "near-field” or facility monitoring requirements of DOE
Orders 5820.2A, 5400.1, and 5400.5, as well monitoring  irements specified in Consent Order
No. DE 91NM-177 (Ecology and DOE 1992).

Sites monitored by the Operational Ground Water Program include the 100-K basins,
200 East and West Area cribs, ditches and ponds, and 400 Area ponds that are controlled under
DOE orders and by Tri-Party Agreement milestones (Johnson 1993). The latter consist primarily of
soil column disposal facilities for chemical and radioactive liquid wastes that were associated with
nuclear materials processing, refining, and waste treatment activities.

As previously discussed, discharge of liquid effluents to the soil column will be eliminated, or
permitted, by June 1995 (Ecology and DOE 1992). During the interim, detailed evaluation of the
impact of certain non-RCRA-regulated facilities on ground w :r quality was required
(Tri-Party Agreement Milestone M-17-13). In addition, an agreement was reached in December 1991
to include all miscellaneous waste streams and/or any new waste stream discharged to the ground
under the State Waste Discharge Permit Program (WAC 173-216). The 216 permit sites described in
Section 5.7 will require ground water monitoring and will be part of the Operational Ground Water
Program.

The Operational Ground Water Program summarizes geological, geochemical, and
hydrological information gathered each year in the Westinghc e Hanford Company Operational
Groundwater Status Report (e.g., Johnson 1993).

5.4 SITEWIDE GROUND WATER SURVEILLANCE

The GWSP provides an integrated, sitewide assessment of ground water quality on the
Hanford Site and an assessment of potential offsite impacts by DOE operations. The GWSP helps
meet objectives stated in DOE Order 5400.1 (DOE 1988a) for an environmental surveillance
program, but its focus is on the "far-field" evaluation as opposed to the "near-field" evaluations of the
RCRA and Operational Ground Water Programs.

The GWSP is designed to satisfy the following objectives:
¢ Identify and quantify existing, emerging, or potential ground water quality probl 3

¢ Review ground water quality data gathered on the Hanford Site and prepare an
assessment of the condition of the ground water

e  Assess the potential for contaminants to migr : offsite through the ground water
pathway.

More than 800 wells are used by the GWSP, RCRA, CERCLA, and Operational Ground
Water Programs to monitor both the unconfined and the upper-confined aquifers. Monitoring well
locations, sampling frequency, and constituents are identified each year in the ~ wironmental
Surveillance Master Sampling Schedule (Bisping 1994). Sampling and analysis for the GWSP is
coordinated with ground water monitoring conducted by the RCRA, CERCLA, and Operational
programs to eliminate unnecessary redundancy and is reflecte in Bisping (1994). Wells are selected
to monitor ground water in six general categories: contaminant source areas, known contaminant
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Each SST is surrounded by 2 to 12 vadose zone monitoring wells that are 6 inches in
diameter, open at the bottom, and extend approximately 75 fi  below the surface. Tank farms such
as 240-A and 241-SX, and others, are each equipped with a1 ied horizontal vadose monitoring
system. These systems consist of horizontal borings beneath each tank, which allow for instrument
access for radiation and temperature profiles to assess tank integrity.

Current plans call for the installation of liquid level devices in all of the SSTs. This will
provide a more direct and reliable means of leak detection than the current vadose zone monitoring
method. Three new borehole geophysical logging trucks equipped with high-resolution, spectral
gamma-ray probes will provide increased capability and capacity to monitor the tank farm vadose
zone monitoring wells starting in late 1994. This monitoring will provide data on the
characterization, extent, and mobility of wastes that have leaked into the vadose zone. Installation of
additional vadose zone monitoring wells may be needed to characterize the contaminant plumes.
Currently, monitoring is for radioactive wastes, but the capat ty may be expanded to include
monitoring for hydrogen and limited chemical monitoring (under development).

RCRA ound water monitoring wells have also been installed around the tank farms to assist
in the leak momuwring operation. These wells are used by the RCRA program to determine any
impacts on the ground water regime in accordance with 40 CFR 264 and 40 CFR 265.

5.5.2 Waste Management

Over 1,000 vadose zone monitoring wells are located adjacent to ponds, cribs, and ditches
that were used for the disposal of liquid effluents from past site operations. Borehole geophysical
logging, similar to that conducted for the tank farm dry wells, is conducted in selected wells on a
(typically) multiyear frequency. The wells that are logged and the logging frequency are based on the
pattern of contamination and any radionuclide movement determined from the historical radiological
profiles for these wells. Vadose zone monitoring is also conducted daily at the unlined Solid Waste
Landfill using a basin lysimeter that was installed beneath the :tive trench to collect and monitor
liquid effluents (leachate). The monitoring results, which have not detected any leachate yet, will be
documented in the annual operations report (e.g., ICF Kaiser 1993).

§.5.3 Environmental Restoration

Vadose zone investigations at CERCLA operable units have typically included collection and
analysis of vadose zone soil samples for physical properties and chemistry (e.g., DOE/RL 1990a,
1994g) or soil gas investigations of vadose zone waste units (e.g., DOE/RL 1990b, 1993c) to
characterize the nature and extent of contaminants in the vadose zone. The 200 West Area carbon
tetrachloride ERA required significant vadose zone characterization so that the vapor extraction
systems, which are currently operating, could be properly designed (Last and Rohay 1993).
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Disposal of treated effluent from these facilities to the ground will likely result in some
lo “'zed ¢ ges in ground water flow directions. Of greater significance to ground water
remediation is the presence of potentially high concentrations (maximum 6,000,000 picocuries per
liter) of tritiated water in the treated effluent to be disposed to the soil column from the 200 Areas
ETF. Tritium cannot be practically removed by treatment (DOE/RL 1994c). This will result in the
introduction of a new tritium contaminant plume to the unconfined aquifer. The 200 Areas ETF has
been approved by Ecology after going through the State Environmental Policy Act process and a
216 Permit application has been submitted to the state.

Related to the 216 permit project are monitoring requ :ments attendant to Tri-Party
Agreement Milestone M-17-00, "Complete liquid effluent treatment facilities/upgrades for all Phase I
streams.” Under this milestone, disposal to the soil column 1  all untreated effluent will cease as of
June 1995. Treated effluent disposal basins receiving treated effluents will incorporate ground water
monitoring required by the 216 Permit project as part of their operation, which will be conducted by
the Operational Ground Water Program.

A 216 pe “trequit subr " lof . engineering report evaluating BAT/AKART for the
waste stream (WAC 173-240-130). ..ee neering report must include a geohydrologic evaluation
of the liquid effluent receiving site. Also, sampling and analysis plans are required for liquid
effluents, and ground water impact assessments are required for some specific disposal sites. The
sampling program for this activity is conducted by the Operai nal Ground Water Program.

: Currently, all required 216 permit applications have been submitted on schedule, meeting all
the milestones established in the Liquid Effluent Consent Order and the Tri-Party Agreement. It is
anticipated that ground discharge of all untreated Phase I effl 1t streams will cease by the milestone
date of June 1995. These permit applications are either going through, or will soon go through a
public comment period, and thereafter a draft permit will likely be issued. Subsequent negotiations
between DOE and Ecology will determine the final requirements of the permits (i.e., sampling
parameters, sampling frequency, reporting requirements). Ongoi. negotiations between DOE and
Ecology will determine the overall regulatory strategy for the disposition of liquid effluent discharges
identified in the inventory of miscellaneous streams.

5.8 ONSITE PROJECT COORDINATION

Onsite coordination of the Hanford Site ground water wells is provided through the Well
Administrator Team, and coordinated management of the ground water data from these programs is
provided through the centralized Hanford Environmental Infi nation System (HEIS) and other
databases. ‘ \

5.8.1 Well Administrator Team
The Well Administrator Team is a multiorganizational element with a central role in
monitoring well oversight at Hanford. Regular participants in meetings and the Well Administrator

Team efforts include representatives of RL and their prime ¢ ractors. ...is group has proven to be
effective in its role of monitoring well oversight, having ider ied a "custodian” for each Site well
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Current information on the details of monitoring well construction, water levels, well
ownership, and locations/elevations are provided in the ASBUILT | WELLDOX __ ications.
These systems, while containing mostly data found in HEIS, offer alternative methods of displaying
and manipulating this information particularly for personnel involved in well maintenance.

5.9 C...ER ACTIVITIES

5.9.1 U.S. Ecology

U.S. Ecology operates a commercial, low-level landfill on land leased from the state of
Washington within the boundaries of the Hanford Site (see Figure 2). The site occupies 100 acres,
located south of the 200 East Area. The DOH has the authority to implement applicable
U.S. Nuclear Regulatory Commission requirements for the landfill. '

Currently, U.S. Ecology monitors local ground water quality at five monitoring wells. One
well is located upgradient, outside of the U.S. Ecology site, and is used to determine upgradient
ground water quality. Three wells are located downgradient, near the burial trenches, to monitor for
any impact the trenches may have on the ground water. Another well is located further
downgradient, off the U.S. Ecology site. As the landfill is expanded and trenches are added,
additional monitoring wells will be installed. A total of 23 wells are expected to be eventually
installed.

The ground water monitoring wells are sampled monthly for a comprehensive list of
radiological and hazardous constituents of concern. The DOH takes split samples at the time of
sampling. All ground water sample reports are supplied to DOE for informational purposes.

In addition to ground water monitoring, soil gas monitoring of the vadose zone is conducted
beneath the trenches in three vadose zone monitoring wells. Two wells are located near the landfill
trenches, and one is located away from the trenches, and serves as a background monitoring point.
These existing vadose zone wells are conventional vertical borings. Three additional vadose zone
monitoring wells are planned. ...e new wells will be angled borings to allow vapor sampling from
directly beneath the trenches.

Soil gas from the vadose zone monitoring wells is sampled quarterly and analyzed for radon,
tritium, and organic constituents. ... results of these analyses are published in an annual
environmental report (e.g., U.S. Ecology 1994).

5.9.2 National Pollutant Discharge Elimination System

Although not directly related to the ground water protection program, the NPDES program
requires permits and monitoring activities for effluent/waste streams discharged to surface water
bodies, in this case, the Columbia River. The water quality of the Columbia River affects the near-
river unconfined aquifer during high-water stage, when the river recharges the aquifer (see
Section 2.4). '



In 1981, ' : Hanford Site was issued an NPDES permit authorizing the discl] ge of seven
waste stre Today, only three of the seven streams are active. These streams are routinely
m ored for )are ters, which may include pH, temperature, flow volume, free available
chlorine, to : «d solids, oil and grease, iron, amr 1ia, and chromium. Sampling activities
for each outfall are summarized and reported to the EPA each moi ., Woodruff et al. 1991).
- --=1-~i-~ for a new NPDES permit for discharge of  trea lent from the
= has been submitted to the regulatory agencies.
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existing monitoring well networks and could reduce the ability to properly monitor the RCRA TSD
units. These e ts must be identified and resolved. Refinement of the e: ting monitoring networks
and better coordination with the ground water remediation monitoring effort is needed to better define
the extent of plumes, their movement, and the progress of ground water contamination cleanup.

Sitewide ground water modeling capabilities are currently maintained by at least two of the
Hanford Site contractors. These capabilities support the specific ground water protection activities
that have been assigned to each contractor by RL, and as each program has specific objectives and
needs for analytical capabilities, RL needs to evaluate the programmatic interface (see Section 7.4).

Continued and improved interaction and communication among programs, contractors, the
regulators, the tribes, stakeholders, and DOE will be necessary as ground water remediation and
monitoring proceeds. In recognition of this need, DOE is implementing a plan that will provide a
forum for ground water issue resolution and informed decision making so that the program goals and
objectives are efficiently coordinated. This implementation plan is discussed in Chapter 7.

6.3 AUDIT NDINGS AND STATUS

The need for improved coordination to manage ground water protection on the Hanford Site
has been cited, both implicitly and specifically, in successive audit findings from 1986 through 1994.
This section presents a brief chronological synopsis of these findings.

The 1986 audit findings highlighted specific problems and potential problems of ground water
contamination on the Hanford Site (DOE 1987; DOE/RL 1988). These were addressed in the
Hanford Environmental Management Program (DOE/RL 1986; WHC 1990), the Hanford
Environmental Management Program Implementation Plan (WHC 1988), and a subsequent RL Action
Plan.

In May and June 1990, the Hanford Site Tiger Team Assessment was conducted as part ofa
10-point initiative by DOE to strengthen environmental protection and waste management
(DOE 1990b). Among the findings of this audit were:
¢ "Inadequate Characterization of the Hydrogeologic regime”
¢ "Deficiencies in Geophysical Surveys of Monitoring Wells"
¢ ‘"Inadequate Well Abandonment."
The GPMP, then only recently written (DOE/RL 1989), was cited in these findings and
corresponding responses as a mechanism for resolving these issues. However, these findings

represent work items not completed, primarily because of funding limitations rather than coordination
issues.
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¢ Inform fellow program/function staff of all decisions of the Team that affect their
respective program areas, communicate ground water and other technical information
from program/function to HEIS and others to facilitate informed decision making by
other representatives and Team members, consider the effects of their program
function activities on other programs/functions, serve as a clearing house for ground
water-related information and issues, and en; ‘e in problem resolution related to
-ground water issues.

7.4 HANFORD HYDROGEOLOGIC COORDINATION GROUP VISION

The Hanford Hydrogeologic Coordination Group will coordinate vadose zone and ground
water activities on the Hanford Site. This includes strategic guidance for ground water protection,
remediation, p  rmance assessment, effluent controls and treatment of liquid discharges to the soil
column, ground water withdrawal and treatment, and the coordination of characterization and
monitoring activities. ..e intent of the coordination group is to prevent duplication of activities,
ensure that information is freely exchar d and more efficiently disseminated to-all participants
involved in vadose zone and ground water activities, and serve as the central focal point for
implementation of the GPMP.

The success of the Hanford Hydrogeologic Coordination Group will primarily depend on
regular interaction of group participants, the effectiveness of information exchange, and effective,
timely reporting. Issues of ground water management and protection will be discussed and
deliberated by both the Hanford Ground Water Management Team and the Ground Water Protection
Group and taken into advisement by the Hydrogeologic Coordination Group Chair. These issues and
the positions taken on the issues will be presented to RL senior management by the Chair for decision
or resolution.

The success of the coordination group also depends on providing all affected programs
functions with relevant data in a timely fashion. This data exchange will be made possible through
the use of the HEIS database. Tasks such as ground water and soil sampling, analysis, and reporting
will not be considered complete until the resultant data are into the HEIS database and maps or
graphics are loaded into the HGIS. HEIS will be the centralized point of reporting, sharing, and
coordination of hydrologic, vadose zone, and ground water data for the Hanford Site.

7.5 GO, ™3 AND SCHEDULE
Implementation of the GPMP is already underway, with.the establishment of the Hanford

Ground Water Management Team and the appointment of the Hydrogeologic Coordination Group
Chair by RL in May 1994. Numerous ground water management issues have been identified that
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The report could also include references for data sources, databases, and data custodians.
This might include items such as:

e  Volume and quality of effluents discharged to the soil column (from LEMIS database)
e Hydrochemical characterization data (from GeoDAT analytical tool)
e Updates on HEIS categories and information

e Updates on HGIS categories and information.
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