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Summary

Groundwater is monitored at the Hanford Site to fulfill a variety of state and federal regulations,
including the Atomic Energy Act of 1954; the Resource Conservation and Recovery Act of 1976; the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980; and Washington
Administrative Code. Separate monitoring plans are prepared for various requirements, but sampling is
coordinated and data are shared among users to avoid duplication of effort. The U.S. Department of
Energy \ages these activities through the Hanford Groundwater Monitoring Proje

This document is an integrated monitoring plan for the groundwater project. It documents well and
constituent lists for monitoring required by the Atomic Energy Act of 1954 and its implementing orders;
includes other, established monitoring plans by reference; and appends a master well/constituent/

for 7 e " usite.

The objectives of monitoring fall into three general categories: plume and trend tracking, treatment/
storage/disposal unit monitoring, and remediation performance monitoring. Criteria for selecting Atomic
Energy Act of 1954 monitoring networks include locations of wells in relation to known plumes or con-
taminant sources, well depth and construction, historical data, proximity to the Columbia River, water
supplies, or other areas of special interest and well use for other programs. Constituent lists were chosen
based on known plumes and waste histories, historical groundwater data, and, in some cases, statistical
modeling. Sampling frequencies were based on regulatory requirements, variability of historical data, and
proximity to key areas. For sitewide plumes, most wells are sampled every 3 years. Wells monitoring
‘specific waste sites or in areas of high variability will be sampled more frequently.

A total of 390 wells are scheduled to be sampled in fiscal year 2002 for surveillance monitoring.
Approximately 330 of these well will be analyzed for nitrate, ~280 for tritium, and ~100 for iodine-129.
Most of the wells are sampled annually, and ~30 more often than annually. Approximately 230 wells are
sampled every two or three years for surveillance: 45 of these are scheduled for fiscal year 2002. A total
of 736 wells are scheduled to be sampled in fiscal year 2002 for all programs combined.
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1.0 Introduction

Groundwater is monitored in hundreds of wells at the Hanford Site to fulfill a variety of requirements.
Separate monitoring plans are prepared for various requirements, but sampling is coordinated and data are
shared among users to avoid duplication of effort. The U.S. Department of Energy (DOE) manages these
activities through the Hanford Groundwater Monitoring Project (“groundwater project”), which is the
responsibility of Pacific Northwest National Laboratory. The groundwater project does not include all of
the monitoring to assess performance of groundwater remediation or all monitoring associated with active
facilities.

This document is an integrated monitoring plan for the groundwater project and contains: well d
constituent lists for monitoring required by the Atomic Energy Act of 1954 and its implementi: ~ orders
(“surveillas  nonitoring™); other, established monitori~~ plans byre en and a master well/

tituent  uel _ the entire Hanford Site.

1.1 Purpose

The purpose of this plan is to integrate various requirements for groundwater monitoring on the -
Hanford Site. Specific objectives of this plan are the following:

e design and describe monitoring well networks, constituent lists, sampling frequency, and quality
assurance/quality control for the surveillance monitoring network; explain criteria used to design the
program '

* encompass Resource Conservation and Recovery Act of 1976 (RCRA), Comprehensive Environ-
mental Response, Compensation, and Liability Act of 1980 (CERCLA), Washington Administrative
Code (WAC) regulations, ar  >ther monitoring plans by reference

. provide well, constituent, and sampling frequency lists for all groundwater monitoring on the site.

This plan is subordinate to the Environmental Monitoring Plan, U.S. Department of Energy, Richland
Operations Office (DOE 2000), which is required by DOE Orders, and the Hanford Site Ground-Water
Protection Management Plan (Barnett et al. 1995). This plan describes how DOE will implement the
groundwater monitoring requirements described in those documents.

1.2 Objectives of Groundwater Monitoring

The environmental monitoring plan (DOE 2000} lists the purposes and objectives of groundwater
monitoring and the groundwater project. These purposes and objectives fall into three general cat  ries:
1) plume and trend t  king, 2) monitoring of treatment/storage/disposal units, and 3) independent assess-
ment of performance monitoring for groundwater remediation activities (Table 1.1).
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Use for other requirements —  there is a choice of analytical method for a desired constituent
method used for other monitoring purposes is chosen if it is satisfactory for surveillance monit 1.

5. State of Washington Department of Health constituents — Constituents, including total alpha, anions,
total beta, gamma, iodine-129, technetium-99, tritium, and uranium isotopes, are co-sampled to
provide a quality control check.

The choice of constituents for RCRA, CERCLA, and other monitoring requirements are based on
waste history, permit conditions, and constituents of concern, as discussed in their monitoring plans.

3 Sampl :Frequency

Sar : frequency for RCRA, CERCLA, and other monitoring requirements are determined by
regulation, ] mits, or other ~—eements. Frequency 1 x xdor
following criteria:

1. ¥ ‘ability of historical dat:  If previous concentrations are level or are on a steady trend, less-
frequent sampling (every 3 years) is sufficient. Wells with larger variability are sampled more
frequently (annually or more often).

2. Proximity to key areas — Guard wells (see Section 3.1) and wells monitoring source areas are
sampled more frequently. :

3. Modbility of contaminants in groundwatef— Contaminants with greater mobility (e.g., tritium) may
be sampled more frequently than those that are not very mobile in groundwater (e.g., strontium-90). .

3.4 Changes to Monitoring Program

As data are received and evaluated, changes will be made to the program, as needed. For example, if
the concentration of a contaminant in a well increases suddenly, an additional sample may be collected
a1 analyzed to confirm or refute the initial result. This type of “one-time” change may be made without
revision of this plan.

Each year the well/constituent matrix in this plan will be reviewed for adequacy and revised for the

following fiscal year. These revisions will incorporate any changes made to monitoring plans for RCRA,
CERCLA, and other requirements.
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4.0 100 Areas

For the purposes of this plan, “100 Areas” describes that portion of the Hanfi 1 Site north of Gat
Mountain and Gable Butte and south of the Columbia River and includes the six reactor areas (B/C, K, N,
D, H, and F [upstream to downstream]) and the 600 Area in between.

4.1 Background

Hundreds of waste sites have been identified in the 100 Areas, including fuel storage or retention
basins that leaked; effluent disposal cribs, ditches, and drains; and various spills or other unplanned
releases. Those with site-specific monitoring requirements and those that appear to have affected

tter _ 1i are listed in Table 4.1.

4.1.1 Waste Sites, Discharges, and Groundwater Operable Units

Inactive radiological or mixed waste sites in the 100 Areas are being cleaned up or monitored under
the requirements of CERCLA or as RCRA past-practice sites. Four sites are regulated under RCRA
because they were more recently active and contained dangerous waste constituents. Another R* A site,
1! D-1 ponds, was “clean-closed,” and no longer requires monitoring. Two sites currently discharge
nondangerous effluent to the ground (sanitary waste and filter backwash in the 100 N Area).

Groundwater beneath the reactor areas and surrounding areas is divided into five groundwater
operable units: 100-BC-5 (100 B/C Area), 100-KR-4 (100 K Area), 100-NR-2 (100 N Area), 100-HR-3
{100 D and 100 H Area), and 100-FR-3 (100 F Area). Pump-and-treat systems are active in the 100 K,
100D, 1100 H Areas for chromium and in the 100 N Area for strontium-90. An in situ treatment
system is active in the 100 D Area to chemically reduce hexavalent chromium to insoluble chromium
compounds (redox manipulation). All of these remediation systems are considered interim actions; final
remedial actions have not yet been selected.

4.1.2 Groundwater Monitoring Requirements and History

Limited groundwater monitoring has been conducted in the reactor areas since the 1940s. Very
few monitoring wells existed in the early decades but more were installed in the 100 K, 100 N, and
100 H Areas in the 1970s and monitored for DOE requirements. RCRA  nito * ; began in the late
s in the 100 N and 100 H Areas, and in the early 1990s in the 100 D Area, so additional wells were
installed. CERCLA investigations and cleanup actions in the 1990s resulted in the installation of dozens
more wells, spread among the reactor areas and the intervening 600 Area between the 100 D and
100H reas.

CERCLA interim actions in the 100 K, 100 N, 100 D, and 100 H Areas include specific monitoring
r.  irements. CERCLA operable unit monitoring networks have also been defined for these areas and for
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—.ntaminant concentrations are expected to decrease with time because of dispersion, dilution,
radioactive decay, remediation, and discharge to the river. There are no new sources of contamination,
but concentrations will vary because of plume movement and mobilization of vadose zone contamination.

4.3 Monitoring Program

Locations of monitoring wells for the 100 Areas are illustrated in Figures 4.2 through 4.8 and
s¢ |, ling requirements are listed in Appendix A. In addition to the shallow unconfined wells, the net-
work includes most of the few available deeper wells (completed in the confined Ringold or  : basalt-
confined aquifer). Most of the 600 Area wells will be sampled every 3 years. Wells in the reactor areas
_are sampled every year, except for those wells near the river or wells with highly variable concentrations
that are sampled more frequently. Wells monitoring the in situ redox manipulation application in the
100 D Area are monitored quarterly.
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Figure 4.3. Groundwater Project Well Locations: 100 K Area
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expected that the monitoring network wil itable to track the rate of dissipation and attenuation of the
nes. A combination of geostatistical ¢ nent and site knowledge was u | to develop the plume-
litoring system.

The large contaminant plumes downgradient (east to southeast) of the 200 East Area do not change
rapidly. Therefore,n 1y of the wells are  npled at 1 to 3 year intervals rather than more frequently.

Three bands of guard wells will be m¢ | annually for a longer list of constituents to ensure that
the nature of contamii ion founddo g of the ope:  onal and waste disposal areas has been
sufficiently characterized. These bands are shown in Figure 6.1; the wells are listed in Table 6.2. One
band is located in the gap between Gab mtain and Gable Butte and serves to detect contaminant
movement to the north. The second ba: ocated to the southeast of the 200 East Area and detects
contamination moving into the southerr :astern parts of the site. The third band is along the Colum-

bia River to provide assurance that offsite effects are identified. In addition to the known contaminants,
wells in these bands will be monitored for i1 ctively coupled-plasma metals, anions, gross alpha, gross
beta, gamma, strontium-90, technetium-99,  ium, total organic halides, total organic carbon, and
alkalinity.

The monitoring network is also desi > complement the RCRA detection and assessment moni-
toring of contaminant sources. RCRA-r ring networks monitor hazardous waste sources that were
operational after 1985. RCRA and past: ;e source monitoring serves to ensure that concentrations of
groundwater contaminants are declining he most significant sources and to detect the breakthrough

of new contamination from the vadose zone.

Locations of monitoring wells for East Area are illustrated in Figure 6.2 (wells in the
600 Area were shown in Figure 4.8). ° 1d constituents e listed in Appendix A.
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Table 2. O East Area Guard Wells
Gap Southeast l River

699-57-59 699-10-54A® 699-10-E12
699-59-58 699-24-46 699-20-E120
699-60-60 699-26-33 699-41-1A
699-61-62 ( 3131 699-46-4
699-61-66 ¢ 32-22A 699-S3-E12
699-64-62 ¢ 3243 699-S19-E13®

699-41-23®

699-46-21B®

Const

:nt List: Inductively coupled-plasma metals; anions; gross

alpha, beta, and gamma, strontium-90; technetium-99; tritium; total
organic halides; total organic carbon; and alkalinity.

(a) Reduced list - sample tritium, alpha, beta, anions annually; Full

list - sample every 3

ars.

(b) Also monitors southern portion of the Hanford Site.
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