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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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9.2 Conceptual Model

A tritiom plume from past wastewater disposal in the 200 East Area extends to the southeastern
Hanford Site, and wells in Richland North are monitored for tritium. However, the southward migration
of tritium is limited because of the following factors: '

e Grc dwater is recharged by the Yakima River, and flows generally from southwest to northeast, and
scharges to the Columbia River.

e Recharge from agricultural irrigation and an unlined artificial pond at the ORV Park between the
Yakima River and the former 1100 Area contributes to eastward groundwater flow.

o Net recharge at the city of Richland’s North Well Field] re ~ “inagroundv "~ rm  d that

* cts groundwater flc outwa " i “1dii acomponenttot th.

A nitrate plume is migrating through the Richland North Area from the southwest toward the
Columbia iver. This area also contains a trichloroéthene plume. Nitrate contamination is the result of
offsite industrial and agricultural uses. Wastewater effluent containing ammonia was discharged in the
past to lagoons at Framatome ANP. Effluent has apparently leaked to the underlying soil from the
lagoons, and some of the ammonia reached groundwater. Under aerobic conditions, the ammonia
degrades relatively quickly to nitrate, which is highly mobile in groundwater. In agricultural areas to the
southwest, fertilizers containing nitrate are applied during the growing season. As irrigation is applied,
the dissolved nitrate is carried down through the soil and is taken up by crops in the root zone. How-
ever, some of the nitrate is carried below the root zone by recharge of excess irrigation and reaches
groundwater.

Trichloroethene contamination is suspected to be the result of offsite industrial solvent use at
Framatome ANP. Solvents were used during installation, cleaning, and repairing of lagoon liners over a
10-year period between 1978 and 1988. Excess solvents entered the soil by spillage and were driven
down into the vadose zone and reached groundwater, which is very shallow in this area. On reaching
groundwater, trichloroethene is very mobile and formed a localized plume that migrated downgradient to
the north  t across DOE’s Horn Rapids Landfill. The highest concentrations were found near
Framatome ANP and DOE’s Horn Rapids Landfill. Trichloroethene concentrations were measured as
high as 420 pg/L in the late 1980s, but decreased to less than 10 pg/L by the late 1990s. One hypothesis
has been suggested that natural attenuation may have reduced the mass of the trichloroethene in ground-
water. Natural attenuation in groundwater can occur by volat zation through passive pumping and
biodegradation. Measurable trichloroethene concentrations were observed in soil gas in vicinity of
DOE’s inactive Horn Rapids Landfill (Evans 1989). In fiscal year 2001, all wells showed trichloroethene
concentrations below the maximum contaminant level of 5 pg/L.

9.3







10.0 600 Area, Offsite, and Confined Aquifer
Monitoring Activities

0.1 Background

The 600 Area includes those parts of the Hanford Site not specifically included within the boundaries
of the operational areas, though many of the 600 Area wells serve to monitor large contarninant plumes
with their sources in the o;  tional areas. Those wells are discussed in previous sections, especially-

hapter 6, 200 East Area. This ction largely addresses those parts of the 600 Area of the Hanford Site

not includec =~ monitoring  ivities.associated with the operational areas discussed in the other
sections. TI idwater project monitors several waste sites located in the 600 Area, and monitors
wel itside of ford influences to provideat s for defining background groundwater chemistry.

recifically, the region addressed in this section is that portion  he 600 Area west of the 20( .. est, east
and north of the Columbia River, and two landfills not covered in other sections of this plan. In addition,
monitoring of chemistry and hydraulic head data is conducted within basalt-confined aquifers.

1 Waste Sites

ie Central Landfill is located approximately 5.5 kilometers southeast of the 200 East Area and
consists of the Solid Waste Landfill and the Nonradioactive Dangerous Waste Landfill, which are
currently monitored separately under different regulations (Table 10.1). Agricultural activities in the area
west of the Hanford Site contribute nitrate to the western portion of the 600 Area. Similar impacts of
agriculture are recognized in the 600 Area north and east of the Columbia River.

The Gable Mountain Pond and B/C cribs were included in Chapter 6 because they were associated
with 200 East Area operations. The 316-4 crib, and 618-10 and 618-11 burial grounds were included in
Chapter 8 because they were associated with waste sources in the 300 Area.

).1.2 Groundwater Monitoring Reqhirements and History

Monitoring of groundwater levels and contaminant concentrations in'the 600 Area were initiated in
the 1940s. Water-table maps of the unconfined aquifer have been prepared at various times since 1944.
The primary monitoring objective is to obtain data needed to track major g1 ndwater contaminant
plws across the site as required by the Afomic Energy Act of 1954 and its implementing orders. Wells
it influenced by Hanford groundwater contamination are monitored to determine background ground-
water quality. Wells across the Columbia River from Hanford Site operations are monitored to seek
Hanford-derived contaminants that could be migrating offsite.

Additional wells were installed around the Central Landfill in 1986-1987 for RCRA (Nonradioactive
Dangerous Waste Landfill) and Solid Waste Landfill monitoring.
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11.0 Sampling and Analysis

11.1 Sampling and Analysis Protocol

Employees and subcontractors of Pacific Northwest National Laboratory sample wells for the ground-
water project. Procedures for groundwater sampling, documentation, sample preservation, shipment, and
« 1in-of-custody requirements are described in PNNL or subcontractor manuals (currently WMNW
procedures manual ES-SSPM-001") and in the quality assurance plan (ETD-0127 latest revision).

Samples generally are collected after three casing volumes of water have been purged from the well or

f d parameters (pH, tem) ature, specific conductance, and turbidity) have stabilized. For routine
groundwater s.  les, preservatives are added to the collection bottles before their use in the field.
Samples to be analyzed for metals are usually filtered the field so that results represent dissolved
metals.

Procedures for field measurements are specified in the subcontractor’s or manufacturer’s manuals.
Analytical methods are specified in contracts with laboratories, and most are standard methods from Test
Methods for Evaluating Solid Wastes: Physical/Chemical Methods (EPA )86). Alternative procedures
meet the guidelines of SW-846, Chapter 10. Analytical methods are described in Hartman (2000).

1.2 ua Yy Assurance and Quality Control

The quality assurance and quality control practices used by the groundwater project ensure the relia-
bility and validity of field and laboratory measurements conducted to support these programs. The
primary components used to assess data quality are accuracy, precision, and detection. Representative-
ness, completeness, and comparability may also be used. These parameters are evaluated through labora-
tory quality control checks (e.g., matrix spikes, laboratory blanks), replicate sampling and analysis,
analysis of blind samples and blanks, and interlaboratory comparisons. Acceptance criteria have been
established for each of these parameters. When a parameter is outside the criteria, corrective actions are
taken to prevent a future occurrence. Quality control practices for the groundwater project and results for
fiscal year 2000 are described in Hartman et al. (2001, Appendix B).

A scientist familiar with the hydrogeology of a particular location of a site or region reviews new data
every two weeks. Staff conduct a more formal review quarterly according to a Pacific Northwest
National Laboratory procedure to ensure the data are complete and representative. The review includes
verification of the data in the Hanford Environmental Information System (HEIS) database, evaluation of
data from field quality control samples (e.g., blanks, duplicates)-and laboratory quality control samples.

If the data review identifies suspect data, they are investigated to establish whether they reflect true

! Available from Waste Management Technical Services, Inc., Northwest Operations, Richland, Washington.
ZA le from the Hanford Site Groundwater Monitoring Project, Pacific Northwes  a ore Y,
Richland, Washington.
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conditions or an error, accor¢ 0 Pacific Northwest National T.aboratory’s “re: st for data review”

procedtv  Grour ter data asso with out-of-range qu  y control data or identified as suspect
during tl hnical review are fla; the datal e.







13.0 Data Evaluation

13.1 D: . Management

Results of groundwater sampling and analysis are accessible in the HEIS database. Analytical results
from all Hanford Site groundwater monitoring are stored in this common database, with the exception of
some data collected for limited special projects that may not be directly comparable to standard data. The
data :available to federal and state regulators for retrieval.

The HEIS programmers and HEIS data owners, including the groundwater project, ensure database
integrity and data consistency through participation in the onsite HEIS technical advisory group and other
10c groups. The1 ority of data are loaded into the database from electronic files provided by the

lytical laboratories under standard protocols. This minimizes data-entry errors  1reduces the cost of
data management.

As discussed in Section 11.2, a data validation and verification process results in flags and qualifiers
based on quality control data and a technical review by a scientist. These flags are stored with the ¢ 1in
HEIS.

3.2 Compliance Issues and Data Evaluation

Data collected for the groundwater project are used to comply with a variety of requirements, includ-
ing the Atomic Energy Act of 1954 (and associated DOE Orders), RCRA, CERCLA, and WAC permits.
After data are validated and verified, the acceptable data are used to interpret groundwater conditions at
the site. Interpretive techniques include:

e Hydrographs — graph water levels versus time to determine decreases, increases, seasonal, or man-
made fluctuations in groundwater levels.

e Water-table maps — use water-table elevations from multiple wells to construct contour maps to
estimate flow directions. Groundwater flow is assumed to be perpendicular to lines of equal
potential. -

e Trend plots — graph concentrations of chemical or radiological constituents versus time to determine
increases, decreases, and fluctuations. May be used in tandem with hydrographs and/or water-table
maps to determine if concentrations relate to changes in water level or in groundwater flow
directions.

e Plume maps — map distributions of chemical or radiological constituents areally in the aquifer to
determine extent of contamination. Changes in plume distribution over time aid in determining
movement of plumes and direction of flow.
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Certain conditions require reporting to DOE as unusual occurrences or off-normal events (DOE
Order 232.1-1A). Those applicable to groundwater monitoring results include detection of contamination
at the following levels:

e levels exceeding the derived concentration guide for a radionuclide in areas where this level has not
previously been exceeded

e levels exceeding ten times the maximum contaminant level for hazardous constituents in areas where
this level has not previously been exceeded

e levels above the drinking water standard or maximum contaminant level in areas where these levels
have not previously been exceeded.

restr entle s are set for areas adjacent to the Richland well field and/or south of Horn Rapids
Road:

e 50% of the drinking water standard or maximum contaminant level for Hanford-derived contami-
nants, except for iodine-129 (maximum contaminant level is the detection limit) and tritium (10% of

the drinking water standard in the vicinity of the Richland well field).

An occurrence report also is also required if a RCRA groundwater assessment determines a facility
has contaminated groundwater.

Reporting requirements for WAC-permitted facilities are described in their permits.
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Appendix A

Sampling Matrix for Hanford Site Groundwater Monitoring

This appendix contains the integrated sampling and analysis matrix for the Hanford Site (Table A.1).
The matrix was designed for use in fiscal year 2002, but also includes wells that will be sampled every 2
or 3 years (as discussed in Section 3.3 of the main text). The table lists primarily wells, but also includes
seeps (shoreline springs) sampled for the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 or the Surface Environmental Surveillance Project. The matrix includes well or seep
names ogram and projc requesti  -he sample, sampling frequency, and constituents to be monitored.
Ac tonald ils, ch as schedule, analytical methods, etc., reside in a project database. The Hanford
Groundwater Monitoring Project samples most of the wells, and other contractors sample wells for the
State-Approved Land Disposal Site, the Treated Effluent Disposal Facility, and for assessment of pump-
and-treat systems.

The environmental restoration project will sample aquifer sampling tubes in October and November
2001 (Table A.2). These are small diameter polyethylene tubes that have a screen at the lower end. ]
tubes were implanted in the aquifer through temporary steel casings. Staff attempted to install one tube
near the bottom of the unconfined aquifer, one near the water table (at low river flow), and one at mid-

depth. Table A.2 is included here because the data from these samples are of interest to the groundwater
project. Actu: ube sites sampled may vary from this list, depending field conditions during fall 2001.
More information on the sampling program is available in the Sampling and Analysis Plan for Aquifer
Sampling Tubes (DOE 2000).

KEY for TABLE A.1

WELL: Wells are listed numerically by digit; e.g., “1199” precedes “199” and *“699-29-4" precedes
“699-3-45.” Wells with a 199- prefix are in reactor areas, 299- in 200 Areas, 399- in 300 Area, 499- in
400 Area, 699- in 600-Area, and 1199- in 1100 Area. For 699-xx-yy wells, xx and yy designate Hanford
north and west coordinates in thousands of feet from an origin in the southern part of the site. Multiple

tings indicate that a well is used for more than one monitoring requirement and data are shared among
users. Proposed new wells are listed with temporary designations PROJ-new-#. Seeps, are designated
with the prefixes SB, SK, etc.

Most of the wells monitor the uppermost aquifer. Wells that monitor deeper units are noted in the
OTHER/COMMENTS field.
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183H
200BPS
200UP1
200ZP1
200ZP1 PT

300
300-APT
300FF5
400
A-29
B-63
Basalt
BPOND
Central

East

ERDF
e F
ISRM
LERF
LBG(1)
LLBG(2)
LLBG(3)
LLBG(4)
NRDW
PUREX
RCHN
S-10
SALDS

Spring Seep

Proiect Designation

Explanation

183-H solar evaporation basins
200-BP-5 Operable Unit

200-UP-1 interim action monitoring
200-ZP-1 interim action monitoring

200-ZP-1 pump-and-treat operational monitoring. (Not
Hanford Groundwater Monitoring Project)

300 Area

300 Area process trenches (316-5)

300 .. £ _perable Unit

400

216-A-29 ditch

216-B-63 trench

Wells monitoring basalt-confined aquifers
216-B-3 pond

200-BP-5 Operable Unit (northwestern 200 East Area)
and surrounding region

200-PO-1 Operable Unit (southeastern 200 East Area and
downgradient region)

Environmental Restoration Disposal Facility

Horn Rapids Landfill

In Situ Redox Manipulation project

Liquid efflucnt retention facility

Low-level burial ground, Waste Management Area 1
Low-level burial ground, Waste Management Area 2
Low-level buﬁal ground, Waste Management Area 3
Low-level burial ground, Waste Management Area 4

Nonradioactive Dangerous Waste Landfill

_Plutonium-Uranium Extraction Plant waste facilities

Richland North Area
216-S-10 pond and ditch

State-Approved Land Disposal System (Not Hanford
Groundwater Monitoring Project)

Riverbank seep site
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The next 21 columns give the most commonly

Project Designation
SST(A) '
SST(B)

SST(C)

SST(S) or (§X)
LI

SST(TX/TY)

SST(U)

SWL

TEDF

U-12
West

Exolanation

. Single-shell tanks, Waste Management Area A-AX

Single-shell tanks, Waste Management Area B-BX-BY
Single-shell tanks, Waste Management Area C

it Area S-SX
Single-shell tanks, Waste Management Area T
Single-shell tanks, Waste Management Area TX-TY
Single-shell tanks, Waste Management Area U

Solid Waste Landfill

Treated I" ""uent Dispos  Facility (Not Hanford
Groundwater Monitoring Project)

216-U-12 crib

200 West Area and surrounding r~~*on, including western
dS™

Single-shell tanks, Waste N iager

alyzed constituents. S ne constituents may be

ahalyzed by several methods; however, those details are not specified in this plan and are included in the
project database. The following abbreviations are used:

Cr6+ = hexavalent chromium
DO = dissolved oxygen
1-129 = iodine-129

ICP =

Sr-90 =

Tc-99 = technetium-99

TDS total dissolved solids
TOC total organic carbon

TOX = total organic halides

metals by the inductively coupled-plasma method
strontium-9(Q (or strontium-89 and -90)

VOA = volatile organic constituents.

Letters in the constituents column indicate the frequency of sampling for that constituent:

HUOo g W

= annually

= biennially (every two years)

monthly
quarterly

1l

semiannually (twice each year).
= triennially (every three years).
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| ,

A number after the frequency {e.g., S4) indicates the number of replicates collected (in this case, four
replicates are collected semiannually). Unfiltered and filtered samples are denoted u and f, respectively
_ (samples are unfiltered unless otherwise noted).

OTHER/COMMENTS: This field includes the hydrologic unit monitored if other than the unconfined

iifer, the schedule year for sampling biennial or triennial constituents, and additional constituents not
listed in the previous columns. Metals are listed by their standard abbreviations, followed by “f” if
filtered. Other constituents are abbreviated as follows:

Amm = ammonium

Cl4 = carbon-14

COD = chemical oxygen demand
col = coliform bacteria

"O&G = oiland ‘ase

- -3 = polychlorinated biphenyl
Puis = isotopic plutonium

TPH = total petroleum hydrocarbons
Uiso = isotopic uranium

SO4 = sulfate

PCB = polychlorinated biphenyls.
NOTES:

(a) Additional constituents: Filtered and unfiltered trace metals (As, Ba, Cr, Pb, Se, Sn, V, Zn),
nitrite/nitrate, radium, and carbon-14.
) McDonald et al. (1999).

KEY FOR TABLE A.2

Sample location name: Two different conventions have been used to name the locations where aquifer
sampling tubes are installed. The first convention was used during the riverbed pore water sampling
investigations conducted at 100 H Area in spring 1995 (Hope and Peterson 1996a) and at 100 D/DR Area
in fall 1995 (Hope and Peterson 1996b). An example for an aquifer sampling tube location is:
“DD-17-2.” The first letter indicates a sampling tube that is driven into the aquifer. The second letter
refers to the 100 D/DR Area. The number “17” refers to pore water transect 17 (see BHI references for
location maps) and the number “2” indicates the depth of the sampling port, with “1” being the most
shallow and “4” being the deepest. The second convention was established for the fall 1997 project to
install  iifer sampling tubes along the Hanford Reach shoreline from the 100 B/C Area downstream to
the Hanford Townsite (Peterson et al. 1998). Temporary location names were created that represent the
sequence of locations, progressing downstream, and a suffix that indicated the depth of the sampling port.
For example, location “14-D” is the fourteenth location downstream of the upstream starting point. The
suffix “D” indicates the deepest port in the uppermost hydrologic unit at that location ('S stands for the
sha iwest port, and “M” for the mid-depth port).
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Table A.2. Aquifer Sampling Tube Sampling and Analysis Schedule (FY 2002)

_* -Offsite "~ | - Onsite
A R
Sample Location| HEISWell | .- - '|'g |v@ | i 2 |2 |8 | ®
io.:Name | “IDNo. | Area | @ | S| £ E|2|§|5
04-S B8124 | 100B | - L
RY B8123 | 100B 1
04-D Bg122 | 100R | 1 R
05-S B8127 | 1008 1 1
| os-m | Bsi2s | 100B 1
05-D B8125 | 100B | 1 111 1]
06-S B8130 | 100B 1 7
o6-M B8129 | 100B 1
06-D B8128 | 1008 | 1 A
o7 M- B8132 | 100B !
07-N B8131 | 100B | 1 e oL
14-S B8154 | 100K !
14-M B8153 | 100K !
14-D B8152 | 100K | 1 L
17-M Be162 | 100K 1
17-D B8i61 | 100K LR L
18-S B8204 | 100K 1 RN
22-M B8215 | 100K 1
22-D B8214 | 100K | 1 LS I
23-M B8218 | 100K 1
23-D B8217 | 100K =
DK-04-2 B8526 | 100 K T
DK-04-3 B8527 | 100K L
25-D B8223 | 100N 1
DD-50-1 B8515 | 100D 1
DD-50-2 B8S516 | 100D :
DD-50-3 | B8517 | 100D 1
DD-50-4 B8518 | 100D L
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