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ABSTRACT

This report summarizes the documentation submitted in support
of the 5-year review of the remedial action for Central Facilities Area
(CFA) Landfills I, I, and I11. The remedial action was conducted
pursuant to the requirements delineated in the Record of Decision
Declaration for Central Facilities Area Landfills I, 11, and Il (Operable
Unit 4-12), and No Action Sites (Operable Unit 4-03). The remedy
included the installation of a native soil cover over each landfill to
mitigate infiltration of surface water, implementation of administrative
controls to prevent unauthorized access to the site, and environmental
monitoring to ensure the effectiveness of the remedy. Routine
inspections and maintenance of the covers are performed to ensure their
integrity, and institutional controls have been implemented to restrict
access.

The major components of the remedial action included the
emplacement of a native soil cover over the landfills and the
implementation of administrative controls and routine monitoring to
ensure the effectiveness of the remedial action. The installation of the
soil covers and time-domain reflectometry arrays was completed in 1997,
with new deep, time-domain reflectometry arrays installed in 2000.
Monitoring of the groundwater commenced in 1996, and monitoring of
the time-domain reflectometry arrays, soil gas, and neutron-probe access
tubes began in 1997. Groundwater monitoring was conducted on a
quarterly basis for the first year and annually thereafter. Data collection
from the neutron-probe access tubes occurred from December 1996
through August 1998 and October 2000 to the present. For the
time-domain reflectometry arrays, the shallow arrays were monitored
from March 1997 through September 1998, and data were collected from
the deep arrays from October 2000 to the present. Soil gas samples were
collected semiannually from December 1996 through July 1998 and from
August 2000 to July 2001.

The implementation of institutional controls coincided with the
installation of the landfill covers. In accordance with Section 6 of the
Remedial Design/Remedial Action Work Plan for Central Facilities Area
Landfills I, 11, and Il Native Soil Cover Project Operable Unit 4-12, it
was established that the 5-year review of the CFA landfills’ remedial
action would take place 5 years following the commencement of landfill
monitoring efforts. Based upon cover infiltration monitoring
commencing in the spring of 1997, the 5-year review would take place in
the spring of 2002.

The 5-year review includes a review of the past site inspections
and monitoring data collected in support of the remedial action. Specific
data assessments include soil gas monitoring and results, groundwater
monitoring, and landfill moisture monitoring. The landfill moisture
monitoring consisted of neutron-probe monitoring data and time-domain
reflectometer data analysis. The



technical analysis addresses the issues of whether the remedy is
functioning as intended; whether the assumptions, toxicity data, cleanup
levels, and remedial action objectives used at the time are still valid; and
whether any other information has come to light that could affect the
protectiveness of the remedy.

From the review of the analytical data and the technical
assessment thereof, it is recommended that annual inspections of the
institutional controls be continued and the soil gas and groundwater
monitoring be continued on an annual basis.

For the past 5 years since the remedial action, precipitation levels
have been less than normal. These dry conditions do not allow for an
adequate review of the landfill moisture-monitoring efforts. It is
recommended that moisture monitoring be continued for 2002 and 2003
through September 2003. Modeling of the infiltration will be performed
based upon the moisture-monitoring data obtained. Based on this
modeling, a decision on whether to continue moisture infiltration
monitoring or to perform an “artificial rain” infiltration test will be made
by September 2003. The written results of the moisture infiltration
modeling will be included in the FY 2003 monitoring report. Based upon
the information presented herein, the determination as to whether the
remedy for the CFA Landfills I, Il, and 111 is expected to remain
protective of human health and the environment has been deferred until
the recommendations in this report are implemented. These
recommendations include moisture infiltration monitoring and data
modeling as previously discussed, performance of digital gyroscopic
deviation surveys of some groundwater wells and redrawing of the
groundwater contour maps using this information, re-evaluation of the
need for another groundwater monitoring well, and re-evaluation of the
source of nitrates in the groundwater. The next 5-year review is
scheduled for 2006.
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Central Facilities Area Landfills I, Il, and Il
Five-Year Review Supporting Documentation

1. INTRODUCTION

In accordance with the Federal Facility Agreement and Consent Order for the Idaho National
Engineering Laboratory (DOE-ID 1991) between the U.S. Department of Energy (DOE), the U.S.
Environmental Protection Agency (EPA), and the Idaho Department of Environmental Quality (IDEQ),
hereafter referred to as the Agencies, DOE submits this supporting documentation for the 5-year review
for the Central Facilities Area (CFA) Landfills I, Il, and I11. Under the current remediation management
strategy outlined in the Federal Facility Agreement and Consent Order (FFA/CO) (DOE-ID 1991), the
location identified for the remedial action is designated as Waste Area Group (WAG) 4, Operable Unit
(OU) 4-12 at the Idaho National Engineering and Environmental Laboratory (INEEL), as shown in Figure
1-1. This report documents the review period covering from 1996 when the remedial action began and
from 1997 when all landfill monitoring activities commenced through the summer of 2002.

The remedial action objectives outlined in the Record of Decision Declaration for Central
Facilities Area Landfills I, 11, and I11 (Operable Unit 4-12), and No Action Sites (Operable Unit 4-03)
(DOE-ID 1995) are (1) prevent direct contact with the landfill contents, (2) minimize the potential for
erosion and infiltration at the surface, and (3) ensure that the migration of contaminants in the landfills
does not cause drinking water standards to be exceeded in the Snake River Plain Aquifer (SRPA). The
scope of the remedial action was detailed in the Remedial Design/Remedial Action Work Plan for Central
Facilities Area Landfills I, I1, and I11 Native Soil Cover Project Operable Unit 4-12 (DOE-ID 1996). The
major components of the remedial action included the following:

. A native soil cover (in combination with the existing soil cover) was placed over the landfills to a
minimum depth of 0.6 m (2 ft). The cover was compacted and graded to minimize erosion and
infiltration by controlling surface water run-on and run-off resulting from seasonal precipitation.

. Administrative controls on future land use are implemented, including the posting of signs.

. Groundwater, infiltration, and/or vadose-zone monitoring are conducted to monitor the
effectiveness of the remedial action.

. The cover is periodically inspected and routinely maintained to ensure its integrity.
. The institutional controls are maintained, including signs, postings, and land use restrictions.

The results of the remedial action are summarized in the Remedial Action Report CFA Landfills I,
I1, and 111 Native Soil Cover Project Operable Unit 4-12 (DOE-ID 1997). The procedures required to
maintain the CFA landfills are outlined in the Operations and Maintenance Plan for the Central Facilities
Area Landfills I, 11, and 111 Native Soil Cover Project Operable Unit 4-12 (INEL 1997a), which is
provided in Appendix J to the Remedial Action Report (DOE-ID 1997). This Operations and
Maintenance (O&M) Plan was superceded by the Operations and Maintenance Plan for the Final
Selected Remedies and Institutional Controls at Central Facilities Area, Operable Unit 4-13 (DOE-ID
2002a). Post-remedial action monitoring required by the Record of Decision (ROD) (DOE-ID 1995) is
being carried out per the Post Record of Decision Monitoring Work Plan Central Facilities Area Landfills
I, 11, and 111 Operable Unit 4-12 (INEL 1997b) and the Field Sampling Plan for the Post Record of
Decision Monitoring Central Facilities Area Landfills I, 11, and 111 Operable Unit 4-12 (INEL 1997c).
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Figure 1-1. Location of Waste Area Group 4 at the Idaho National Engineering and Environmental
Laboratory.
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1.1 Purpose

The purpose of this 5-year review is to ensure that the remedy prescribed by the ROD
(DOE-ID 1995) remains protective of human health and the environment. The 5-year review is being
conducted in accordance with the requirements delineated in Section 121(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) as provided in Title 42 of the
United States Code (USC), Chapter 103, Subchapter I, Section 9621 and is considered a statutory review.
As delegated to DOE for the INEEL site under Section 2(d) of Executive Order 12580, pursuant to the
President’s authority to delegate conferred by Section 115 of CERCLA, DOE has the duty and authority,
by law, to conduct the 5-year reviews. Furthermore, the “National Oil and Hazardous Substances
Pollution Contingency Plan” as promulgated in the Code of Federal Regulations (CFR) recognizes at 40
CFR 300.5, “Definitions,” that DOE will be the lead agency for the INEEL with regard to conducting
5-year reviews.

Given the stipulation that DOE is required and has the authority to conduct 5-year reviews at sites
remediated at the INEEL, the U.S. Department of Energy Idaho Operations Office (DOE-ID) initiated the
5-year review of the remedial action conducted at the CFA landfills in January 2002. Upon agreement
between DOE-ID, IDEQ, and EPA, this document is being submitted as supporting documentation for the
5-year review with the EPA providing the final 5-year review report for the CFA landfills following
concurrence of IDEQ and DOE-ID. The review is being conducted in accordance with the guidance
provided in the EPA document, Comprehensive Five-Year Review Guidance (EPA 2001). The results of
the review will become final with the completion of this report. This review covers the period from 1996
when the remedial action commenced and 1997 when all monitoring activities were implemented through
the spring of 2002. It represents the first 5-year review of the CFA landfills’ remedial action.
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2. SITE CHRONOLOGY

2.1 History of the Idaho National Engineering and Environmental
Laboratory

The INEEL, originally established in 1949 as the National Reactor Testing Station, is a
DOE-managed reservation that historically has been devoted to energy research and related activities. The
National Reactor Testing Station was re-designated as the Idaho National Engineering Laboratory (INEL)
in 1974 to reflect the broad scope of engineering activities that were being conducted at various
laboratory facilities. In 1997, the INEL was re-designated as the INEEL in keeping with contemporary
emphasis on environmental research.

Historically, facilities at the INEEL were dedicated to the development and testing of peaceful
applications for nuclear power. Throughout the 50 years of INEEL operations, disposal practices have
been implemented in compliance with state and federal regulations and with policies established by DOE
and its predecessors. Some of these practices are unacceptable by contemporary standards and have been
discontinued. Contaminated structures and environmental media such as soil and water are the legacy of
some historical disposals. Occasional accidental releases have also occurred over time. In keeping with
the contemporary emphasis on environmental issues, INEEL research is now focused on environmental
restoration to address these contaminated media and on waste management issues to minimize additional
contamination from current and future operations. As described in the INEEL Comprehensive Facility and
Land Use Plan (DOE-ID 2001a), the emphasis of work at the INEEL is moving toward management of
radiological and hazardous waste, restoration of the environment, development of environmental cleanup
technologies, preservation of national security, and development of nuclear technologies and applications.

2.2 Regulatory Background

On July 28, 1986, the DOE-ID entered into a Consent Order and Compliance Agreement
(COCA) with Region 10 of the EPA and the United States Geological Survey (USGS) (DOE-ID 1986).
The agreement called for implementing an action plan to remediate active and inactive waste disposal
sites at the INEEL under the authority of the Resource Conservation and Recovery Act (42 USC 6901 et
seq.), which regulates the generation, transportation, treatment, storage, and disposal of hazardous waste.
The sites identified for further evaluation during the INEEL installation assessment (EG&G 1986),
including those located within WAG 4, were covered by the COCA. Under the COCA, the CFA landfills
were identified as Hazardous Waste Land Disposal Units.

On November 15, 1989, the EPA added the INEEL to the National Priorities List (NPL) under
CERCLA (42 USC 9601 et seq.), also known as the Superfund Act. The NPL identifies high-priority sites
for investigation and remediation. The Superfund Act also requires that the public be provided with
opportunities to participate in the decision-making process. The decision to add the INEEL to the NPL
was based on the detection of contaminants in the environment at INEEL sites.

The FFA/CO and its associated action plan (DOE-ID 1991) were negotiated and signed by
DOE-ID, EPA, and the Idaho Department of Health and Welfare in December 1991 to implement the
remediation of the INEEL under CERCLA. Effective December 9, 1991, the FFA/CO superseded the
COCA. The FFA/CO (DOE-ID 1991) established the procedural framework and schedule for developing,
prioritizing, implementing, and monitoring response actions at the INEEL in accordance with CERCLA
and Resource Conservation and Recovery Act legislation and the Idaho Hazardous Waste Management
Act. The FFA/CO (DOE-ID 1991) is consistent with a general approach approved by the EPA and DOE
in which agreements with states as full partners would allow site investigation and cleanup to proceed
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using a single road map to minimize conflicting requirements and maximize limited remediation
resources. For management purposes, the FFA/CO (DOE-ID 1991) divided the INEEL into 10 WAGs.

2.3 Waste Area Group 4 Overview

Three time-critical removal actions, four non-time-critical removal actions, and three RODs have
been or are being performed at WAG 4. The three time-critical removal actions were performed at WAG
4 for the CFA-04 Pond, CFA-06 and CFA-43 Lead Sites, and CFA-42 Tank Farm Spills. Three
non-time-critical removal actions were performed in 1997 at CFA-13, CFA-15, and CFA-17/47. A fourth
non-time-critical removal action was performed for sites CFA-17 and CFA-47, bermed fire pits and
associated asphalt pad, and an adjacent fire station chemical disposal area.

The first ROD for WAG 4 was for the OU 4-11 Motor Pool Pond—Record of Decision, Central
Facilities Area Motor Pool Pond, Operable Unit 4-11, Waste Area Group 4—and was signed on
December 31, 1992 (DOE-ID 1992). This ROD resulted in no action, with further evaluation of potential
risk via the groundwater pathway to be conducted in the Comprehensive Remedial
Investigation/Feasibility Study for the Central Facilities Area Operable Unit 4-13 at the Idaho National
Engineering and Environmental Laboratory (DOE-ID 2000a).

The second ROD—issued on October 10, 1995—addressed the OU 4-03 Underground Storage
Tank sites and OU 4-12 Landfills I, 11, and 111 (DOE-ID 1995), which are the subject of this review. This
ROD (DOE-ID 1995) resulted in 19 No Further Action determinations for the underground storage tanks
and installation of compacted native soil covers over the three landfills as a presumptive remedy. The
ROD (DOE-ID 1995) also called for cover and groundwater monitoring along with institutional controls.
Groundwater monitoring wells were installed in 1995 and 1996. The landfill covers and monitoring
systems were emplaced in 1997. Groundwater monitoring at WAG 4 is being carried out under the OU
4-12 Post Record of Decision Monitoring Work Plan (INEL 1997b). The monitoring commenced in 1996
and will continue until it is determined during a 5-year review that some or all of the monitoring activities
can cease. The Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12,
Central Facilities Area Landfills I, 11, and 111 (CFA-01, CFA-02, and CFA-03) (INEEL 2000) summarizes
data from the first 2 years of monitoring. This report summarizes the results of the first 5-year review
being conducted in accordance with the FFA/CO (DOE-ID 1991).

The third ROD for WAG 4 is the Final Comprehensive Record of Decision for Central Facilities
Area Operable Unit 4-13 (DOE-ID 2000b), which was signed in July 2000. Remediation of sites and
establishment of institutional controls, as defined by this ROD, are ongoing. The locations of the WAG 4
CERCLA sites, including the CFA Landfills I, 11, and 111, are shown in Figure 2-1.
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Figure 2-1. Waste Area Group 4 Comprehensive Environmental Response, Compensation, and Liability
Act sites.
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3. BACKGROUND

This section provides a summary of the physical characteristics of the CFA landfills, a description
of the land and resource use, a summary of the contaminants present in various media associated with the
landfills, a summary of the initial responses conducted at the landfills, and a summary of the basis for the
remedial action conducted at the landfills.

3.1 Physical Characteristics

The CFA landfills are located on the Eastern Snake River Plain in Big Lost River alluvial
deposits overlying basalt bedrock. The sediments composing these deposits are primarily sands and
gravels and contain very few fine-grained materials. In some places, however, a clay-rich layer (0 to 2.7
m [0 to 9 ft] thick) exists above the bedrock. Depth to basalt at these landfills ranges from 3.0 to 11.2 m
(10 to 37 ft). The vadose zone, that portion of the subsurface that extends from the land surface down
through the subsurface to the water table, at the CFA landfills is approximately 146 m (480 ft) thick. It is
composed of a relatively thin layer of surface sediments, in which the wastes are disposed of, and thick
sequences of interfingering basalt flows containing interbedded sediments. As a result of the relatively
low annual precipitation, high potential evapotranspiration, and deep water table, vadose zone soils at the
landfills tend to be relatively dry during most of the year. The spring snowmelt event provides the
greatest source of water available for infiltration into the landfills. The SRPA, one of the largest and most
productive groundwater resources in the United States, underlies the CFA landfills. The aquifer is listed
as a Class | aquifer, and the EPA has designated it as a sole-source aquifer. The SRPA consists of a series
of saturated basalt flows and interlayered pyroclastic and sedimentary materials that underlie the Eastern
Snake River Plain. The depth to water at the CFA landfills varies from about 145 m (476 ft) to just over
150 m (495 ft). The direction of groundwater flow in this general vicinity is in a south to southwesterly
direction. Additional information pertaining to the CFA landfills can be found in the Remedial
Investigation/Feasibility Study for Operable Unit 4-12: Central Facilities Area Landfills I, 11, and 111 at
the Idaho National Engineering Laboratory (INEL 1995a).

3.1.1 Landfill |

Landfill | occupied a total surface area of approximately 33,400 m? (8.25 acres) and consisted of
three subunits: the rubble landfill, western waste trench, and northern waste trench. The rubble landfill
originated as a gravel quarry that was operated by the U.S. Navy from 1942 to 1949. The quarry was used
as a disposal area for Sitewide waste disposal sometime after 1949. Wastes were discarded in the landfill
from the 1950s up to 1984. The surface area of the rubble landfill was estimated to be 22,300 m? (5.5
acres), and its depth was estimated to be 3.7 to 4.6 m (12 to 15 ft). The rubble landfill was covered with
approximately 0.3 to 1.2 m (1 to 5 ft) of soil overlain with a layer of gravel. The surface of the western
waste trench was approximately 8,100 m? (2 acres) and consisted of smaller waste trenches, each
excavated to a size of 2.4 m (8 ft) wide by 3 m (10 ft) deep by 15 m (50 ft) long. Each of the smaller
trenches was separated from the other by 4.6 m (15 ft) of undisturbed soil. Filled trenches were covered
with 0.3 to 1.5 m (1 to 5 ft) of soil. The western trench is west of the present-day road separating Landfill
I and Landfill 111 and is actually covered by the Landfill 111 cap. The northern waste trench was identified
from aerial photographs and has a surface area of approximately 3,000 m? (0.75 acres). Information
pertaining to its true dimensions was limited. It was covered with soil and was not discernible at the
surface.

3.1.2 Landfill 1l

Landfill 11 encompassed approximately 60,700 m? (15 acres) and was located in the southwest
corner of an abandoned gravel pit. It received waste from September 1970 until it was closed in
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September 1982. Depth to basalt at the landfill varied from 4.6 to 11.3 m (15 to 37 ft), based on a seismic
refraction survey and a subsurface borehole drilling investigation. The landfill waste profile, however,
was estimated to range in depth from 3.7 to 8.5 m (12 to 28 ft), because the pit probably was not
excavated beyond the base of the gravel-bearing unit and into the clay material. Hand augering at 60
sampling sites indicated that the original Landfill Il soil cover ranged in thickness from 0.1 to 1.0 m (0.33
to 3.17 ft), with an overall mean of 0.47 in (1.5 ft). The landfill surface was gently undulating due to
differential settling of the waste and maintained a stand of crested wheatgrass.

3.1.3 Landfill 11l

Landfill 111 consisted of six trenches that covered approximately 48,600 m? (12 acres). It opened
in October 1982 after Landfill I was closed and operated until December 1984. Depth to the underlying
basalt is 3 to 10 m (10 to 33 ft) based on a seismic refraction survey. The landfill waste profile was
estimated to be 4 m (13 ft) deep on average. It was common practice to excavate the landfill trenches,
leaving a soil layer intact between the wastes and underlying basalt. The original Landfill 111 soil cover
ranged in thickness from 0.3 to 2.4 m (1 to 8 ft) with an overall mean of 0.86 m (2.83 ft), based on
augering results. Ground-penetrating radar measurements estimated the average original soil cover
thickness to be 0.6 to 0.9 m (2 to 3 ft). The landfill surface was also gently undulating due to differential
settling of the waste and maintained a stand of crested wheatgrass.

3.2 Land and Resource Use

The INEEL land area consists of approximately 2,305 km? (890 mi?). Most of this land,
approximately 98%, has not been disturbed by Site operations. Land use on the entire INEEL is restricted,
and access to the INEEL and WAG 4 is controlled. Though public highways traverse the INEEL, public
access beyond the highway right-of-way is not allowed. Access to INEEL facilities requires proper
clearance, training, or an escort, and controls to limit exposures. Current and future land uses, as well as a
summary of groundwater uses (including classification and basis), are discussed in the following
subsections.

3.21 Current Land Use

The Bureau of Land Management (BLM) has classified the acreage within the INEEL as
industrial and mixed use (DOE-ID 2001a). Typical INEEL land use consists of wildlife management
areas, government industrial operations areas, and waste management areas. No residential areas are
contained within the INEEL boundaries. As shown in Figure 3-1, large tracts of land are reserved as
buffer and safety zones around the boundary of the INEEL, and operations are generally restricted to the
central area. Aside from the operational facilities, the remaining land within the core of the Site is largely
undeveloped and is used for environmental research, ecological preservation, and sociocultural
preservation. Any future construction of new facilities at the INEEL likely will occur within the preferred
development corridors.

The buffer consists of 1,295 km? (500 mi?) of grazing land (DOE-ID 2001a) administered by the
BLM. Grazing areas at the INEEL support cattle and sheep, especially during dry conditions. Depredation
hunts of game animals managed by the Idaho Department of Fish and Game are permitted on the INEEL
within the buffer zone during selected years (DOE-ID 2001a). Hunters are allowed access to an area that
extends 0.8 km (0.5 mi) inside the INEEL boundary on portions of the northeastern and western borders
of the Site.
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Figure 3-1. Land ownership distribution in the vicinity of the Idaho National Engineering and
Environmental Laboratory.
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State Highways 22, 28, and 33 cross the northeastern portion of the Site, and U.S. Highways 20
and 26 cross the southern portion (Figure 1-1). One hundred forty-five km (90 mi) of paved highways
used by the general public pass through the INEEL (DOE-ID 2001a), and 23 km (14 mi) of Union Pacific
Railroad tracks traverse the southern portion of the Site. A government-owned railroad passes from the
Union Pacific Railroad through CFA to the Naval Reactors Facility, and a spur runs from the Union
Pacific Railroad to the Radioactive Waste Management Complex.

In the counties surrounding the INEEL, approximately 45% of the land is used for agriculture,
45% is open land, and 10% is urban (DOE-ID 2001a). Livestock uses include the production of sheep,
cattle, hogs, poultry, and dairy cattle (Bowman et al. 1984). The major crops produced on land
surrounding the INEEL include wheat, alfalfa, barley, potatoes, oats, and corn. Sugar beets are grown
within about 64 km (40 mi) of the INEEL in the vicinity of Rockford, Idaho, southeast of the INEEL in
central Bingham County (Idaho 1996). Private individuals or the U.S. Government owns most of the land
surrounding the INEEL. The BLM administers the government land on the INEEL (DOE-ID 2001a).

3.2.2 Future Land Use

Land-use projections in the INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a)
incorporate the assumption that the INEEL will remain under government management and control for at
least the next 100 years. However, implementation of this management and control becomes increasingly
uncertain over this time period. Regardless of the future use of the land now occupied by the INEEL, the
federal government has an obligation to provide adequate institutional controls (i.e., limit access) to areas
that pose significant health or safety risks until those risks diminish to acceptable levels. Fulfillment of
this obligation hinges on the continued viability of the federal government and on Congress appropriating
sufficient funds to maintain the institutional controls for as long as necessary.

A mix of land uses across the INEEL is anticipated to include unrestricted industrial uses,
government-controlled industrial uses, unrestricted areas, controlled areas for wildlife management and
conservation, and waste management areas. No residential development will be allowed within the
INEEL boundaries, and no new major private developments (residential or nonresidential) on public lands
are expected in areas adjacent to the Site. Grazing will be allowed to continue in the buffer area (DOE-ID
2001a). In addition, the INEEL is currently a National Environmental Research Park and is expected to
remain so for the foreseeable future.

The INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a) was developed using a
stakeholder process that involved a public participation forum, a public comment period, and the INEEL
Citizen’s Advisory Board. The public participation forum membership included members from the local
counties and cities, the Shoshone-Bannock Tribes, the BLM, the DOE, the U.S. Forest Service, the U.S.
National Park Service, the Idaho Department of Transportation, Idaho Fish and Game, and eight business,
education, and citizen organizations. In addition, the EPA and Idaho Department of Health and Welfare
participated in an ex-officio capacity. Following review and comment by the public participation forum,
the document underwent a 30-day public comment period and was subsequently submitted to the INEEL
Citizen’s Advisory Board for review and recommendations. No recommendations for residential use of
any portions of the INEEL within at least the next 100 years have been received to date. Projected
non-industrial use is limited to grazing and similar activities.

Generally, future land use within the INEEL will remain essentially the same as the current use,
which is the same as was in place at the time the baseline risk assessment was performed for the CFA
landfills: a research facility within the INEEL boundaries and agriculture and open land surrounding the
INEEL. Other potential, but less likely, land use within the INEEL includes agricultural applications and
the return of the areas to their natural undeveloped states. The INEEL Comprehensive Facility and Land
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Use Plan (DOE-ID 2001a) projects that improvements will be made to support performance capabilities
of the CFA by upgrading its infrastructure, where needed, and productivity improvements will be
implemented. Disposal of old, nonessential facilities will also continue to eliminate safety concerns and
reduce surveillance and maintenance costs, although historic preservation and reuse possibilities are
considered before facilities enter the demolition process.

3.2.3 Groundwater Uses

Current use of groundwater from the SRPA is for drinking and irrigation. Groundwater is
extracted from various production wells around the INEEL, including two located at CFA. Restrictions on
groundwater use based on the impacts of WAG 4 operations on the aquifer are not anticipated. A
technical assessment of the effects of the CFA landfills on the aquifer is provided in Section 7.

The CFA landfills are situated above the SRPA. The eastern portion of the aquifer was granted
sole source status by the EPA on October 7, 1991 (56 FR 50634). The Idaho Ground Water Quality Rule
(IDAPA 58.01.11), the Idaho Ground Water Quality Standards (IDAPA 58.01.11.200), and the Idaho
Water Quality Standards and Wastewater Treatment Requirements (IDAPA 58.01.02) primarily dictate
Idaho water quality standards.

Three categories of protectiveness apply to the aquifer and its associated resources under Idaho
regulations: (1) Sensitive Resources, (2) General Resources, and (3) Other Resources. Because no
previous action to categorize the SRPA under ldaho regulations has occurred, the aquifer defaults to the
“General Resources” category. General Resource aquifers are protected to ensure that groundwater
quality is not jeopardized. Idaho’s groundwater standards incorporate federal radiation exposure and
drinking water standards (10 CFR 20, Appendix B, Table 2; 40 CFR 141 and 143). When the two federal
standards are not in agreement, the more restrictive standard applies.

3.3 History of Contamination

Contaminant sources in the CFA landfills can be generally described as solid and liquid
nonradioactive materials discarded in the landfills over a period of 40 years. The predominant waste types
entering the landfills were construction, office, and cafeteria waste. Review of the waste inventory
records indicate that the major types of waste accepted at the landfills included trash sweepings, cafeteria
garbage, wood and scrap lumber, masonry concrete, scrap metal, weeds and grass, dirt and gravel,
asphalt, and asbestos. To a lesser extent, potentially hazardous wastes were also discarded in the landfills
and may have included waste oil, solvents, chemicals, and paint. Landfill waste descriptions were
determined from the Industrial Nonradioactive Waste Management Information System, interviews with
INEEL personnel, reports, and other information related to waste disposal. Many uncertainties (especially
with Landfill 1) were associated with the data gathered from these sources, including lost or unreadable
records, overestimation and/or underestimation of waste volumes, and inconsistency in actual disposal
locations. Although the reliability of the waste descriptions may not have been very high, the waste
descriptions did indicate the general categories of waste typically discarded in the landfills.

Solid nonradioactive materials discarded in the CFA landfills were generated by INEEL facilities,
including Argonne National Laboratory-West, Auxiliary Reactor Area, CFA, Idaho Nuclear Technology
and Engineering Center (formerly known as the Idaho Chemical Processing Plant at the time the landfills
were operational), Experimental Breeder Reactor Il, Naval Reactors Facility, Special Power Excursion
Reactor Test, Test Area North, and Test Reactor Area. The Central Facilities Maintenance Branch of the
Site Services Division collected waste material for disposal at the landfills. Demolition and construction
materials were discarded in the landfill directly by subcontractors responsible for a given project. Records
showed no indication of material segregation within the landfills. To a lesser extent, the disposal of liquid
wastes in a sludge form (including oils, solvents, and other chemicals) did occur, usually by spreading
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upon the day’s collection of solid wastes followed by compaction and covering with at least 0.3 m (1 ft)
of natural soil cover.

During operation of CFA Landfills 1l and 111 (1970 to 1984), screening procedures were in place
to prevent radioactive wastes from being inadvertently deposited in the landfills during their operation.
Screening was the responsibility of the generating facility. Before disposal of any waste material in the
CFA landfills, the waste was screened by a radiological control technician for radionuclides to determine
if the waste material was above radioactive background levels. However, it is acknowledged that up to
one shipment per month of low-level radioactive waste may have been inadvertently disposed of to the
landfills. Wastes were not screened for radioactivity at the time of disposal on a full-time basis at the
INEEL landfills until 1989.

3.4 Previous Response Actions

A Track 2 investigation was conducted at CFA Landfill I in 1992 to collect, evaluate, and report
information regarding contamination at the site. The field investigation was summarized in the
Preliminary Scoping Track 2 Summary Report for Operable Unit 4-10 (INEL 1995b) and consisted of
two tasks. The first task included the collection of samples from CFA Landfill | that were analyzed for
inorganic, volatile organic, semivolatile organic, and radioactive constituents. These analyses were
performed to identify and characterize the contamination beneath the landfill at the soil-basalt interface by
drilling and sampling the landfill waste and/or soil. The second task included the collection of soil
samples for the analysis of geotechnical parameters. This was done to identify and characterize the
physical properties of the existing landfill soil cover. A Track 2 risk assessment was performed for
occupational and residential scenarios for the following pathways: soil ingestion, inhalation of fugitive
dust, and external exposure. Based upon the Track 2 risk assessment performed at the time, no further
action was recommended for the site.

In 1995, a remedial investigation was conducted at CFA Landfills I, I, and Il1. The results of this
investigation are summarized in the Remedial Investigation/Feasibility Study for Operable Unit 4-12:
Central Facilities Area Landfills I, I, and 111 at the Idaho National Engineering Laboratory (INEL
1995a). Because a Track 2 investigation had been performed previously at the CFA Landfill I, results of
the investigation were incorporated into the report, and the remedial investigation concentrated on CFA
Landfills Il and I11. Extensive field investigations and sampling of the groundwater, landfill cover soils,
soil gas, and landfill emissions were conducted at these two landfills. In addition, seven boreholes were
drilled through the waste to the top of the underlying basalt layer at Landfill I, and soil samples were
collected within and below the waste unit.

A baseline risk assessment evaluated the potential adverse health effects to workers and potential
future residents under the no-action alternative for the CFA landfills. Contaminants of concern included
polyaromatic hydrocarbons detected in the cover soils of Landfill 11 and beryllium, cadmium, and zinc
identified in the groundwater pathway. No contaminants of concern were identified for the air pathway.
The potential total risk calculated for incidental ingestion of soil from CFA Landfill Il was below the 1 x
10 risk for both workers and future residents. Beryllium posed a potential residential risk for the
ingestion of groundwater of 2 x 10, While the carcinogenic results indicated that there is concern for
potential health effects to future residents exposed to beryllium detected in the downgradient wells, a
great deal of uncertainty existed with the results, because beryllium was detected in only three of the
downgradient wells and duplicate results at two of the three wells were non-detect for beryllium. The
feasibility study recommended that a remedial alternative consisting of uniform containment with native
soil cover, institutional controls, and monitoring be implemented at the site due to the heterogeneous
nature of the landfill waste, the uncertainty of the waste inventory and disposal records, and the inability
to completely characterize the landfills.
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4. REMEDIAL ACTION

The remedial action conducted at CFA Landfills I, 11, and 111 is protective of human health and
the environment and was performed in compliance with the applicable or appropriate and relevant
requirements as established in the ROD (DOE-ID 1995). Based upon cover infiltration monitoring
commencing in the spring of 1997 and verbal agreement with the Agencies, it was determined that the
5-year review of the CFA landfills remedial action would take place in the spring of 2002 with submittal
of the 5-year review report by the end of April 2002. The review period covers from 1996 when the
remedial action began and from 1997 when all landfill monitoring activities commenced through the
summer of 2002.

4.1 Remedy Selection

Based upon consideration of the CERCLA requirements, the detailed analysis of alternatives, and
public comments, the Agencies selected uniform containment with native soil cover, institutional
controls, and monitoring as the most appropriate remedy for the CFA landfills. Containment with a native
soil cover is believed to be the best alternative for minimizing public risk and providing long-term
protection of the SRPA.

As defined in the ROD (DOE-ID 1995) and established in the OU 4-12 Work Plan (DOE-ID
1996), there are three primary remedial action objectives associated with the CFA landfills. These include
the following:

. Prevent direct contact with the landfill contents. This was accomplished by placement of the
uniform native soil cover over the landfills and through the implementation of institutional
controls including fences, signs, and administrative controls. Maintenance and monitoring of the
institutional controls are covered by the Operations and Maintenance Plan for the Central
Facilities Area Landfills I, 11, and I11 Native Soil Cover Project Operable Unit 4-12 (INEL
1997a) as superceded by the Operations and Maintenance Plan for the Final Selected Remedies
and Institutional Controls at Central Facilities Area, Operable Unit 4-13 (DOE-ID 2002a).

. Minimize the potential for erosion and infiltration at the landfill surface. This relied on the use of
the HELP model to design a cover that would meet this goal. Requirements for the maintenance
of the landfill cover are delineated in the Operations and Maintenance Plan for the Central
Facilities Area Landfills I, Il, and I11 Native Soil Cover Project Operable Unit 4-12 (INEL
1997a) as superceded by the Operations and Maintenance Plan for the Final Selected Remedies
and Institutional Controls at Central Facilities Area, Operable Unit 4-13 (DOE-ID 2002a).

. Ensure that drinking water standards are not violated in the SRPA due to the migration of
contaminants from the landfills. This relied on a landfill cover design intended to minimize
infiltration as well as implementation of the Post-ROD Monitoring Work Plan (INEL 1997b).
Monitoring requirements include measurement of soil moisture, soil gas, groundwater
contaminants, and water level measurements to determine groundwater flow direction.
Requirements in the Final Selected Remedies and Institutional Controls at Central Facilities
Area, Operable Unit 4-13 (DOE-ID 2002b) cover maintenance of landfill monitoring equipment.

- The objective of soil moisture monitoring is to determine the landfill covers’ effectiveness at
minimizing infiltration into the landfill wastes. An action level was to be established for
moisture infiltration rate through the landfill covers following the 2-year intensive monitoring
period.
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- The objective of soil gas monitoring is to provide data to evaluate potential leaching of
volatile organic compounds (VOCs) from the buried landfill waste. An action level was to be
established for vadose zone gas following the 2-year intensive monitoring period.

- The objective of groundwater monitoring is to provide data to evaluate potential leaching of
contaminants to the aquifer, establish a baseline for contaminant concentrations in the
aquifer, and monitor groundwater flow direction. The action levels for groundwater
contaminant concentrations are based upon EPA-established maximum contaminant levels
and risk-based concentrations.

The major components of the remedy included (1) placement of a uniform native soil cover over
Landfills I, I, and 111; (2) the implementation of institutional controls; and (3) the periodic monitoring of
groundwater, infiltration, and/or vadose zone. The remedy is believed to be protective of human health
and the environment, complies with the applicable or relevant and appropriate requirements established in
the ROD (DOE-ID 1995), and is the most cost-effective of the alternatives evaluated.

As provided in the OU 4-12 Work Plan (DOE-ID 1996), the remedy ensured that a thickness of at
least 0.6 m (2 ft) of a combination of existing soil cover and clean, compacted native soils covers the
landfills” waste. Routine maintenance of the cover includes placement of soils (as needed) to eliminate
low spots that might form due to landfill content subsidence. The cover’s long-term stability has been
enhanced using natural vegetation consisting of three varieties of wheatgrass (P-27 Siberian wheatgrass,
“Ephraim” crested wheatgrass, and “Sodar” streambank wheatgrass) at the cover’s surface. In addition to
the cover, the remedy included institutional controls to ensure that future activities do not compromise the
integrity of the cover (INEL 1997a). Landfill borders have been delineated through the posting of signs
warning of the landfills’ existence and potentially contaminated soils (INEL 1997a).

4.2 Remedy Implementation

The remedial action for CFA Landfills I, 11, and 111 included placement of a native soil cover,
establishment of environmental monitoring, implementation of administrative controls, inspection and
maintenance of the cover, and maintenance of institutional controls. The remedial action commenced in
1996 with completion of the installation of the monitoring equipment in April 1997. A new time-domain
reflectometer array was installed in 2000 and became operational in October of that year.

The native soil cover consisted of three layers: (1) a general backfill layer that brought the
existing grade up to the design slope (rough grade), (2) a compacted low-permeability soil layer, and (3) a
topsoil layer that created the final grade and allows for growth of a vegetative cover. To install the cover
over each landfill, the landfill was initially grubbed to remove surficial organic material in an effort to
minimize void creation due to decomposition. Fill material for all three layers was obtained from
Spreading Area “B” at the INEEL and placed over the landfills. The fill material was described as a lean
clay with sand. The particle size analysis had 84.1 % of the material passing through a No. 200 sieve (less
than 0.075 mm average diameter). Both the general backfill and low-permeability soil layers were
compacted to 95% of maximum dry density at 0 to +4 percentage points from optimum moisture content.
The general backfill layer was emplaced with a maximum 15-cm (6-in.) compacted lift thickness. The
low-permeability soil layer was placed in maximum 20-cm (8-in.) loose lifts to attain a maximum 15-cm
(6-in.) compacted lift thickness. The final topsoil layer was emplaced with no compaction. In addition, for
Landfill I1, a riprap layer was installed at the extreme northeast face of the landfill, rather than
revegetating the area, in an effort to prevent erosion due to the steepness of the slope. A detailed
description of the remedial action, including the installation of the landfill covers, is provided in the
Remedial Action Report CFA Landfills I, 11, and 111 Native Soil Cover Project Operable Unit 4-12
(DOE-ID 1997).
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In accordance with the ROD (DOE-ID 1995), environmental monitoring of the site includes
vadose zone, groundwater, and infiltration monitoring. Groundwater monitoring wells were previously
installed in the area surrounding the CFA landfills. A total of nine soil gas-sampling points were installed
in CFA Landfills 1l and Il prior to the remedial action. These sampling ports range in depth from 3.5 to
9.4 m (11.5 to 31 ft) below land surface (bls). No sampling points were initially located near CFA
Landfill 1, because the sampling points at Landfills Il and I11 were installed as part of the remedial
investigation conducted for OU 4-12 of which Landfill I was not originally a part. As part of the remedial
action, five new gas-sampling boreholes were installed (one adjacent to CFA Landfill I and two adjacent
to both CFA Landfills 1l and 111). Each borehole was completed with four sampling ports, two above the
shallow interbed and two below. In addition to the groundwater and vadose zone monitoring capabilities,
a time-domain reflectometry system was installed on Landfills | and 11 to monitor infiltration. Waveguide
probes were installed in groups of four, with the first installed 15 cm (6 in.) above the existing grade, the
second at the top of the rough grade material, the third between the first and second lift of low-
permeability soil, and the fourth at the top of the low-permeability soil layer, just under the topsoil layer.
Infiltration monitoring also includes the logging of the five neutron-probe access tubes (NATS) that were
in place before the remedial action.

4.3 Operations and Maintenance

The Operations and Maintenance Plan for the Central Facilities Area Landfills I, I, and 111
Native Soil Cover Project Operable Unit 4-12 (INEL 1997a) as superceded by the Operations and
Maintenance Plan for the Final Selected Remedies and Institutional Controls at Central Facilities Area,
Operable Unit 4-13 (DOE-ID 2002a) describes the activities and procedures required to maintain the
natural soil covers and the related systems and equipment at CFA Landfills I, I1, and I11. Basic elements
of the O&M Plan. (DOE-ID 2002a) include a description of inspection, maintenance, and repair
procedures for the vegetative cover, soil cover, rock armor, and monitoring equipment. Operational and
sampling procedures for the NATSs and time-domain reflectometers are outlined in the Post Record of
Decision Monitoring Work Plan Central Facilities Area Landfills I, 11, and 111 Operable Unit 4-12 (INEL
1997b). The O&M Plan (DOE-ID 2002a) outlines the requirements for the following:

. Inspection and corrective maintenance of the vegetative cover, including inspections for
nongrowth areas, sparse growth areas, and weed and shrub encroachment, as well as corrective
repair

. Inspection and corrective maintenance of the soil cover— including inspection of erosion areas

and ponding caused by subsidence— inspections for animal intrusion, surveying for slope
movement and changes in contours, and corrective repair of erosion, animal intrusion, and
ponding areas

. Inspection and corrective maintenance of the rock armor, including inspections of the
rock-armored slopes and corrective repair

. Inspection and corrective maintenance of NAT installations, including inspections of well
components, inspections of the tubes, and corrective repair of problem areas

. Inspection and corrective maintenance of the time-domain reflectometer installations, including
inspection of time-domain reflectometer components and corrective repair of problem areas

. Inspection of institutional controls, including fences and postings restricting access to the CFA
landfill area by unauthorized personnel.
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5. FIVE-YEAR REVIEW PROCESS

5.1 Review Notification

Initially it was thought that DOE-ID would be the lead agency for the 5-year review. Therefore,
in accordance with the Comprehensive Five-Year Review Guidance (EPA 2001), public notification of the
pending 5-year review of the CFA landfill remedial action was provided to the INEEL stakeholders on
May 20, 2002. Specific notification was given through the following resources:

. Arco Advertiser—Arco, ldaho

. Idaho State Journal—Pocatello, Idaho

. The Idaho Statesman—Boise, ldaho

. Idaho Unido—Pocatello, Idaho

. Moscow-Pullman Daily News—Moscow, Idaho/Pullman, Washington
. The Post Register—Idaho Falls, Idaho

. Sho-Ban News—Fort Hall Reservation

. The Times News—Twin Falls, Idaho.

A copy of the public notification is provided in Appendix B. The notification prematurely
indicated that the 5-year review was complete and the remedial action had been determined to be
protective. A brief description of the selected remedy and a summary of the contamination addressed by
that remedy is given. Community input is requested, and a contact name and telephone number are
provided so that additional information can be requested.

As of the finalization of this 5-year review document, the EPA has taken responsibility for the
5-year review. This document will be used to support EPA’s review instead.

5.2 Review Team Members

The DOE-ID is the lead agency for the 5-year review of the CFA landfills. Team members consist
of representatives from that agency and personnel from the operations and maintenance contractor for the
INEEL, Bechtel BWXT lIdaho, LLC (BBWI). The following individuals are members of the 5-year
review team:

. Carol A. Hathaway DOE-ID WAG 4 Project Manager

. Stephen G. Wilkinson BBWI WAG 4 Project Manager

. Douglas H. Preussner BBWI WAG 4 Project Engineer

. Deborah Wiggins-Wagoner BBWI WAG 4 Technical Task Leader
. Paul V. Hehn BBWI Staff Scientist
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. Richard P. Wells BBWI Advisory Scientist
. Michael S. Roddy BBWI Staff Scientist.

Questions concerning the review or technical content of this report should be addressed to
Deborah Wiggins-Wagoner at (208) 526-9989 or E-mail at wigg(@inel.gov.

5.3 Review Schedule

Collection of information and data pertinent to the CFA landfills’ 5-year review supporting
documentation is an ongoing process and includes the compilation of analytical and inspection reports
that have been prepared since the completion of the remedial activity. Preparation of the 5-year review
supporting documentation report commenced on January 11, 2002, with the review period expected to
culminate with the finalization of the report scheduled for September 2002.

5.4 Document Review
In preparation for and conducting of the CFA landfill 5-year review supporting documentation,
the following documents relating to the investigation and remediation of the CFA Landfills I, 11, and 111
were reviewed:

. Preliminary Scoping Track 2 Summary Report for Operable Unit 4-10 (INEL 1995b)

. Remedial Investigation/Feasibility Study for Operable Unit 4-12: Central Facilities Area
Landfills I, 11, and 11l at the Idaho National Engineering Laboratory (INEL 1995a)

. Record of Decision: Declaration for Central Facilities Area Landfills I, 11, and 111 (Operable
Unit 4-12), and No Action Sites (Operable Unit 4-03) (DOE-ID 1995)

. Remedial Design/Remedial Action Work Plan for Central Facilities Area Landfills I, 11, and 111
Native Soil Cover Project Operable Unit 4-12 (DOE-ID 1996)

. Remedial Action Report CFA Landfills I, 11, and 111 Native Soil Cover Project Operable Unit 4-12
(DOE-ID 1997)

. Post Record of Decision Monitoring Work Plan Central Facilities Area Landfills I, 11, and 111
Operable Unit 4-12 (INEL 1997b)

. Field Sampling Plan for the Post Record of Decision Monitoring CFA Landfills I, I, and 11
Operable Unit 4-12 (INEL 1997c)

. Operations and Maintenance Plan for the Central Facilities Area Landfills I, Il, and 111 Native
Soil Cover Project Operable Unit 4-12 (INEL 1997a)

. Operation and Maintenance Plan for the Final Selected Remedies and Institutional Controls at
Central Facilities Area, Operable Unit 4-13 (DOE-ID 2002a)

. Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central
Facilities Area Landfills I, Il, and 11l (CFA-01, CFA-02, and CFA-03) (INEEL 2000).
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6. DATA REVIEW AND EVALUATION

As previously stated, monitoring data have been obtained from the groundwater wells (see Figure
6-1), gas-sampling boreholes, NATS, and time-domain reflectometer arrays (refer to Figure 6-2 for the
locations of the boreholes, NATSs, and time-domain reflectometer arrays). The following subsections
summarize the results from the monitoring efforts.

6.1 Soil Gas Monitoring

As part of the remedial action, five new soil gas-sampling boreholes were installed in the vicinity
of the CFA landfills to monitor for soil gases and contaminants. One borehole was installed adjacent to
Landfill I, two adjacent to Landfill Il, and two adjacent to Landfill 111 (one of which is proximal to
Landfill 1). Each borehole was completed with four soil gas-sampling ports, including two above the
shallow interbed and two below it.

The soil gas-sampling ports are designed to sample soil gases from discrete depths. One shallow
sampling port was placed within the surficial sediments at a depth of approximately 4 m (13 ft). A second
sampling port was placed in basalt at a depth of approximately 11.6 m (38 ft) above the shallow interbed,
which is located approximately 12 to 18 m (40 to 60 ft) bls. Two deep sampling ports were placed below
the shallow interbed, with perforated sections vertically separated by approximately 9 m (30 ft). The
depths of these two ports are approximately 23.8 m (78 ft) and 32.9 m (108 m). The perforated sections of
the deep sampling ports were located adjacent to fracture zones in the basalt to place the sampling
locations adjacent to the most probable avenue of soil gas migration. Soil gas samples were collected and
analyzed for VOCs including methane.

With the exception of 1999 and 2000, soil gas samples were collected twice a year from five soil
gas monitoring locations completed near the landfills to monitor soil gas from the four separate depths in
the vadose zone at each location. Soil gas sample analytical results from December 1996 through January
2001 (excluding 1999 during which time samples were not collected) are provided in Appendix D. A
summary of the soil gas data is provided in Table 6-1 with results presented for each borehole by depth.
The soil gas samples are currently scheduled to be collected twice a year. However, as happened in 2000,
only one set of soil gas samples was collected. Two sample sets were collected in 2001—in January and
July.

As originally discussed and identified in the Post-ROD Monitoring Report from 1996 to 1998
(INEEL 2000), six VOCs have consistently been positively detected in the soil gas samples. These
include 1,1,1 -trichloroethane (see Figures 6-3 through 6-6), 1,1-dichloroethane (see Figure 6-7),
1,1-dichloroethene (see Figures 6-8 and 6-9), and trichloroethene (see Figure 6-10), all of which are
common solvents or constituents found in solvents used for cleaning mechanical equipment.
Dichlorodifluoromethane and trichlorofluoromethane (see Figures 6-11 through 6-13) are freons used in
cooling systems. Methane, which is a common by-product of anaerobic degradation of organic wastes,
was detected in higher concentrations in 1996, but has now been reduced to low levels in all soil gas
samples.

Other cleaning solution chemicals have also been detected occasionally in the soil gas samples.
Acetone was detected in samples collected from three of the soil gas sample locations (GSP 1-1, GSP 2-2,
and GSP 3-1) between 1996 and 1998. Lower concentrations of acetone have been detected in recent gas
samples. Carbon tetrachloride was detected in soil gas samples collected in 1998 from location GSP 2-1
at 23.8 m (78 ft) bls (110 ppbv) and from location GSP 2-1 at 23.8 m (78 ft) bls (1,400 ppbv) in 2000. All
other locations were lower in carbon tetrachloride. In addition, several other VOCs were detected in
variable concentrations at various gas sample locations between 1997 and 2000. These additional VOCs
have included cis 1,2-dichloroethene, chloroethane, and tetrachloroethene.
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Figure 6-1. Groundwater monitoring wells.
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Table 6-1. Soil gas data summary®.

CFA-GAS-V-004

12.5ft 37.51t 77.5ft 107.5 ft
Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)
Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.
1,1,1-Trichloroethane 170 574 1,500 570 2,109 5,400 1,000 4,689 11,000 100 1,101 4,500
1,1,2-Trichloro-1,2,2-trifluoroethane 42 171 300 430 550 690 430 635 980 6.3 45 120
1,1-Dichloroethane 23 66 160 59 163 360 16 134 540 2 75 13
1,1-Dichloroethene 48 138 320 150 721 2,400 380 2,098 4,000 39 408 1,600
1,2-Dichloroethane 4 5.65 7.3 4.7 14.94 32 7 23.64 48 9 9 9
1,2-Dichloropropane 2.6 2.8 3 7.6 10.3 13 — — — — — —
1,4-Dichlorobenzene 25 25 25 2.8 2.8 2.8 — — — — — —
Acetone 14 16 18 210 210 210 24 25.5 27 20 34.5 49
Benzene — — — 22 22 22 — — — 1 1 1
Carbon disulfide 7.2 7.2 7.2 — — — — — — — — —
Carbon tetrachloride 13 39 64 13 42 70 38 132 320 2 243 56
Chlorodifluoromethane 34 11.7 20 30 43 56 — — — — — —
Chloroethane 3 3 3 3.3 4.15 5 4 4.5 5 — — —
Chloroform 8 14 20 2 18 34 3 13.6 25 5 10.5 16
cis-1,2-Dichloroethane 6.1 6.1 6.1 12 12 12 31 31 31 — — —
Dichlorodifluoromethane 12 130 380 92 342 820 69 361 600 5 64 220
Methane 369 2,156 4,400 619 4,255 9,600 256 3,982 8,500 439 2,788 5,800
Methylene Chloride — — — 4 4 4 5 55 6 2 2 2
n-Pentane 3 3 3 47 63 79 — — — — — —
Propene — — — — — — 87 129 170 — — —
Tetrachloroethene 13 47 88 18 93 230 5 54 250 3 8 17
Trichloroethene 21 83 180 40 259 1,000 170 773 1,700 18 126 510
Trichlorofluoromethane 43 182 530 190 561 970 150 716 1,200 7 95 360
Vinyl Acetate — — — 8.3 8.3 8.3 — — — — — —

a. Based on analytical results from December 1996 through January 2001.
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Table 6-1. (continued).

CFA-GAS-V-005

12.5ft 3751t 77.5ft 107.5 ft
Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)
Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.
1,1,1-Trichloroethane 3 25.2 65 7 167 840 12 231 1,600 11 150 490
1,1,2-Trichloro-1,2,2-triflucroethane 9.3 12.1 14 36 120 240 92 123 140 1 117 220
1,1-Dichloroethane 2 4 6 4 57 110 6 26.9 64 9 45 98
1,1 -Dichloroethene 26 26 26 280 280 280 880 880 880 3 49 140
1,2-DC-1,1,2,2-TFA (F114) 4 4 4 15 15 15 12 15 18 — — —
1,2-Dichloroethane — — — 7 7 7 — — — 8 8 8
2-Hexanone — — — — — — 190 190 190 110 110 110
4-Methyl-2-pentanone — — — — — — 67 67 67 — — —
Acetone 11 27.3 58 40 40 40 9 48 120 12 32 64
Carbon disulfide 5.8 5.8 5.8 — — — — — — — — —
Carbon tetrachloride 19.25 50 18 40 73 4 31.7 110 2 30 73
Chlorodifluoromethane 8.1 8.2 39 39 39 74 74 74 55 58 61
Chloroform 8 11 14 14 14 2 9.25 13 6 6 6
cis-1,2-Dichloroethene 1 1 1 — — — — — — — — —
Dichlorodifluoromethane 35 195 680 2 277 540 120 444 1,700 1 345 760
Hexane 5.7 57 5.7 — — — — — — — — —
Methane 1,000 1,778 2,300 508 1,736 2,800 1,361 4,367 14,900 2 1,417 3,100
Methylene chloride 10 10 10 — — — — — — — — —
n-Pentane 10 10 10 — — — — — — — — —
Propene 4.3 5.05 5.8 — — — — — — — — —
Tetrachloroethene 7 28.3 59 2 68 130 17 83 250 3 75 150
Toluene 38 38 38 — — — — — — — — —
Trichloroethene 4 28.8 64 5 54 130 5 48 220 35 67
Trichlorofluoromethane 20 40 90 20 129 360 38 141 340 2 140 330

6-5




Table 6-1. (continued).

CFA-GAS-V-006

125 ft 375 ft 775 ft 107.5 ft
Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)
Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.
1,1,1-Trichloroethane 420 947 2,100 210 997 2,100 120 431 650 92 580 14,00
1,1,2-Trichloro-1,2,2-trifluoroethane 150 190 210 300 380 420 330 345 360 88 246 390
1,1-Dichloroethane 420 1,696 3,600 590 7,027 36,000 160 441 1,000 40 430 1,100
1,1-Dichloroethene 22 88 220 23 104 250 6 38 92 10 44 120
1,2-DC-1,1,2,2-TFA (F114) — — — 43 43 43 32 32 32 28 28 28
1,2-Dichlorobenzene — — — 6.8 8.4 10 — — — — — —
1,2-Dichloroethane 30 30 30 — — — 5 5 5 — — —
1,2-Dichloropropane 5 26.1 65 7 27.6 54 3 3 3 3 3 3
2-Butanone — — — — — — 86 86 86 — — —
2-Hexanone 26 26 26 — — — — — — — — —
Acetone 12 19 26 60 60 60 19 170 470 10 38 75
Acetonitrile — — — 13 13 13 86 86 86 — — —
Benzene 3 3.3 4 8 9 10 — — — — — —
Carbon tetrachloride 6 20.7 45 7.1 14.0 24 4 242 1,400 2 35.4 77
Chlorobenzene — — — 9 14.5 20 — — — — — —
Chlorodifluoromethane 120 120 120 190 190 190 — — — 44 97 150
Chloroethane 6.1 28.0 64 15 38 70 4 73 210 20 20 20
Chloroform 5 18.7 43 4.3 18.1 36 3 103 390 12 17 25
Chloromethane — — — — — — 23 23 23 — — —
cis-1,2-Dichloroethene 1,100 1,967 2,600 440 1,380 2,200 100 277 450 46 155 230
Dichlorodifluoromethane 100 356 630 50 534 870 160 418 680 190 615 1,200
Dichlorotetrafluoroethane — — — 14 14 14 14 14 14 — — —
Methane 651 3,078 6,500 1,249 6,510 20,400 1,502 3,926 7,700 899 5,732 14,400
Methylene chloride 3 7 10 18 56 130 2 2 2 10 10 10
n-Pentane — — — — — — 20 20 20 — — —
Tetrachloroethene 22 111 300 64 300 610 34 130 350 19 132 350
trans-1,2-Dichloroethene 2 5.8 10 2 2 2 — — — — — —
Trichloroethene 15 117 350 34 171 340 17 134 690 8 85 220
Trichlorofluoromethane 45 183 380 76 448 970 250 662 1,400 180 868 1,700
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Table 6-1. (continued).

CFA-GAS-V-007

125 ft 375 ft 775 ft 107.5 ft
Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)
Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.
1,1,1-Trichloroethane 4 726 1,200 960 3,251 8,800 900 5514 14,000 14 773 3,700
1,1,2-Trichloro-1,2,2-trifluoroethane 230 323 430 1,100 1,233 1,400 62 467 1,000 160 160 160
1,1-Dichloroethane 20 99 160 190 481 740 16 77 170 20 20 20
1,1-Dichloroethene 62 240 400 300 1,001 2,500 450 2,574 6,900 3 290 1,400
1,2-DC-1,1,2,2-TFA (F114) — — — — — — 14 14 14 — — —
1,2-Dichloroethane 6 6 6 5.4 14.6 41 4 11.7 24 6 6 6
1,2-Dichloropropane — — — 3 14.5 26 — — — — — —
2-Butanone — — — — — — 18 18 18 4.5 4.5 4.5
Acetone 6 15 22 49 64 78 16 24 38 4 95 260
Acetonitrile 4.1 4.1 4.1 9.6 9.6 9.6 14 14 14 — — —
Benzene — — — — — — — — — 6 26 46
Carbon disulfide — — — — — — — — — 13 13 13
Carbon tetrachloride 21 54 86 31 31 31 79 79 79 27 53 78
Chlorodifluoromethane 23 23 23 84 84 84 — — — — — —
Chloroethane — — — 14 14 14 2 7.0 9.9 — — —
Chloroform — — — 6 17.2 38 5.2 13.8 30 7 13 19
cis-1,2-Dichloroethene — — — 42 42 42 — — — — — —
Dichlorodifluoromethane 71 190 340 280 796 1,300 63 420 910 4 85 300
Methane 414 2,243 4,100 959 8,015 19,700 1,186 7,247 18,200 413 3,583 8,300
Methylene chloride 3 6.5 10 8 29.8 66 9.5 44 100 1 55 10
n-Pentane — — — — — — 26 26 26 — — —
Propene — — — — — — 15 15 15 — — —
Tetrachloroethene 3 12.5 22 54 214 450 14 18 22 2 11 16
Toluene — — — — — — 32 32 32 — — —
trans-1,2-Dichloroethene — — — 3 3 3 — — — — — —
Trichloroethene 5.1 46 100 77 277 460 9 55 200 36 88
Trichlorofluoromethane 100 268 420 300 1,036 1,900 130 726 1,600 121 400
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Table 6-1. (continued).

CFA-GAS-V-008

125 ft 375 ft 775 ft 107.5 ft
Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)

Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.
1,1,1-Trichloroethane 12 241 1,100 300 690 1,200 230 1,284 3,100 5 107 290
1,1,2-Trichloro-1,2,2-trifluoroethane 83 133 200 530 653 820 910 973 1,100 440 505 570
1,1-Dichloroethane 12 39 78 85 204 320 19 135 310 10 10 10
1,1-Dichloroethene 7 14.1 27 4 46 120 13 125 260 2 31.75 69
1,2-DC-1,1,2,2-TFA (F114) — — — — — — — — — 45 45 45
2-Butanone — — — — — — — — — 8.9 8.9 8.9
Acetone 19 35.4 61 27 27 27 23 30 42 12 37 64
Benzene 11 11 11 — — — — — — — — —
Carbon tetrachloride 3 15.8 40 3 3 3 14 14 14 6 17.6 39
Chlorodifluoromethane 20 20 20 92 92 92 120 120 120 16 16 16
Chloroethene — — — — — — — — — 4.2 4.2 4.2
Chloroform 3 3.3 4 3 8.3 13 6 6 6 8.5 8.5 8.5
Chloromethane 25 25 25 — — —
cis-1,2-Dichloroethene 13 18.7 28 55 63 71 69 90 110 — — —
Dichlorodifluoromethane 3.8 123 530 150 560 860 140 874 2,200 14 172 380
Dichlorotetrafluoroethane — — — — — — — — — 7.9 7.9 7.9
Hexane — — — — — — — — — 35 35 35
Methane 439 1,928 3,600 594 10,499 23,400 1,319 11,905 35,500 427 3,521 8,000
Methylene chloride — — — 22 22 22 14 34.3 61 4.3 29.2 54
n-Pentane — — — — — — — — — 140 140 140
Propene — — — — — — — — — 5.8 5.8 5.8
Tetrachloroethene 8 45 69 49 116 200 2 9.3 16 9.5 9.5 9.5
Toluene — — — — — — — — — 100 100 100
Trichloroethene 3.9 67 140 57 131 210 14 58 110 3.8 10.6 22
Trichlorofluoromethane 5.8 187 900 280 743 1,400 230 1,356 3,000 12 278 550
Vinyl acetate — — — — — — — — — 3.8 3.8 3.8
Xylene, isomers m&p — — — — — — — — — 7.1 7.1 7.1
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Figure 6-3. 1,1,1-Trichloroethane concentrations in CFA-GAS-V-004.
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Figure 6-4. 1,1,1-Trichloroethane concentrations in CFA-GAS-V-006.
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Figure 6-5. 1,1,1-Trichloroethane concentrations in CFA-GAS-V-007.
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Figure 6-6. 1,1,1-Trichloroethane concentrations in CFA-GAS-V-008.
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Figure 6-7. 1,1-Dichloroethane concentrations in CFA-GAS-V-006.
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Figure 6-8. 1,1-Dichloroethane concentrations in CFA-GAS-V-004.
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Figure 6-9. 1,1-Dichloroethene concentrations in CFA-GAS-V-007.
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Figure 6-10. Trichloroethene concentrations in CFA-GAS-V-004.
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Figure 6-11. Trichlorofluoromethane concentrations in CFA-GAS-V-004.
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Figure 6-12. Trichlorofluoromethane concentrations in CFA-GAS-V-006.
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Figure 6-13. Trichlorofluoromethane concentrations in CFA-GAS-V-008.

At two locations, a few VOCs appear to be increasing at depth. At GSP 101, trichloroethene,
1,1,1-trichloroethane, and 1,1-dichloroethene appear to be increasing at 11.4 m (37.5 ft) and
trichlorofluoromethane appears to be increasing at 23.6 m (77.5 ft). Trichlorofluoromethane appears to be
increasing both at 11.4 m (37.5 ft) and 23.6 m (77.5 ft) in GSP 2-2. The increasing concentrations at
depth indicate that some VOCs are migrating deeper into the vadose zone; however, based upon the
groundwater monitoring results, there appears to be no impact on groundwater at the present time.

Based on a review of the soil gas sample results, the concentration ranges for all samples
collected between December 1996 and July 2001 have varied over time. The VOC concentrations
generally increased from 1996 to a peak in 1998. Between 1998 and 2000, the overall concentrations
were lower. From 2000 through the most recent sampling event in 2001, the overall VOC concentrations
have been increasing to levels similar to, or higher than, those detected in 1998. The causes of the
variable ranges in concentrations in the soil gas are unknown.

The soil gas concentrations detected in the soil gas sample locations have shown consistent
detections within the sample ports in the middle depths of each location. Generally, the upper soil gas
locations at a depth of 3 to 4 m (10 to 13 ft) bls are low in VOC concentrations. The VOC concentrations
increase and are the highest at the intermediate sample port depths at approximately 10.7 to 11.6 m (35 to
38 ft) bls and 21.3 to 23.8 m (70 to 78 ft) bls at all soil gas sample locations. The VOC concentrations
then generally decrease in samples collected from the lowermost locations at 30.5 to 32.9 m (100 to 108
ft) bls.

According to the Post-ROD Monitoring Report from 1996 to 1998 (INEEL 2000), the middle gas
sample ports were installed adjacent to known fracture zones in the basalt. The location of these ports
adjacent to these zones may be collecting VOC vapors that may be preferentially vertically and
horizontally migrating through the fractures in the basalt. The VOC concentrations are generally detected
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in lower concentrations in the lowermost sample ports, since the same basalt fractures are not present at
these depths, thus limiting the movement of any VOC vapors at these depths.

Based on the soil gas sample results, it currently appears that either the VOCs are not
substantially migrating to the lower depths of 30.5 to 32.9 m (100 to 108 ft) bls or the VOC vapors are
being attenuated before reaching these depths. It is possible that VOC vapors could migrate horizontally
within interbeds, fractures, or organic rubble zones. Without significant increases in concentrations
reaching the lower soil depths, it is unlikely that significant VOCs will migrate to the depths at which
they can adversely impact the groundwater. Groundwater underlying the CFA is at an approximate depth
of 140 m (460 ft) bls or an additional 107 m (350 ft) below the lowermost soil gas vapor port depth. The
VOCs have been detected occasionally in groundwater samples collected from the monitoring wells
located downgradient from the CFA landfills, but at concentrations near the method detection limits and
well below any regulatory concern. The VOCs will continue to be monitored in the groundwater and
would indicate any future vertical migration.

6.2 Groundwater Monitoring

In accordance with the ROD (DOE-ID 1995), groundwater monitoring has been conducted in
order to (1) establish a baseline of potential contaminant concentrations in the aquifer against which
future data could be compared and (2) to ensure that drinking water standards are not exceeded in the
SRPA due to the migration of contaminants from the landfills. Groundwater samples were collected from
11 wells in the vicinity of the CFA landfills. Table 6-2 presents a listing of the wells, as well as the
sampling rationale for each. Groundwater Monitoring Well LF 2-10, downgradient from Landfill 11, was
only to be sampled during the first 2 years of intensive monitoring following the completion of the
remedial action. The well was not recommended for long-term monitoring because the top of the screen in
the well is located 214.5 m (704 ft) bls, approximately 67 m (220 ft) below the water table, making the
well inappropriate for monitoring water quality at the water table, where potential leachate would first
enter the aquifer. Groundwater samples were collected and analyzed for VOCs, anions, metals, and
alkalinity. In addition, groundwater-level measurements were obtained for the 11 wells being sampled for
analysis, as well as 16 other wells located in the vicinity of the CFA landfills (refer to Figure 6-1).

Quiarterly sampling commenced in July 1996 and continued every 3 months until April 1998.
Between 1999 and 2001, groundwater samples were collected and analyzed from wells in the CFA
landfill area during three separate sampling and analysis events, with groundwater samples collected
during May/June 1999, September 2000, and October 2001. Currently, groundwater sampling and
analysis are done annually in the fall in an effort to consolidate various on-going groundwater-monitoring
efforts at the INEEL and in keeping with the previously established norm for the CFA landfill monitoring.
Refer to Table 6-3 for a summary of the groundwater monitoring data. The results of the groundwater
sample analyses for samples collected between 1996 and 2001 are included in Appendix E.

Groundwater samples have been collected from wells downgradient from the former and current
sewage treatment facilities (Wells CFA-MON-A-001, CFA-MON-A-002, and CFA-MON-A-003), wells
downgradient from Landfill 11 (Wells LF 2-08, LF 2-09, and LF 2-10), wells located downgradient from
Landfills I and 111 (Wells LF 3-08, LF 3-09, and LF 3-10), and a well located upgradient from Landfills |
and 11 (Well USGS-085).
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Table 6-2. Groundwater monitoring wells and rationale.

Well

Well Completion, m (ft) bls

Sampling Rationale

LF 2-08
LF 2-09
LF 2-10

LF 2-11
LF 3-08
LF 3-09
LF 3-10
USGS-85

CFA-MON-A-001
CFA-MON-A-002
CFA-MON-A-003

Screened, 148-151 (485-495)
Screened, 143-151 (469.6-497)
Perforated, 215-218 (704-714)
Perforated, 221-224 (725-735)
Perforated, 227-230 (745-755)
Perforated, 230-233 (755-765)
Screened, 148-152 (484-499)
Screened, 152-155 (500-510)
Screened, 149-152 (490-500)
Screened, 147-153 (481-501)
Open hole, 159-194 (522-637)

Screened, 149-158 (488-518)
Screened, 149-158 (488-518)
Screened, 149-158 (488-518)

Downgradient of Landfill 1l
Downgradient of Landfill 1l
Downgradient of Landfill 11, deep well

completion limits usefulness for monitoring
leachate migration to water table

Upgradient of Landfill Il
Downgradient of Landfills I and 111
Downgradient of Landfills I and 111
Adjacent to Landfill 111

Upgradient of Landfills I and 111, large open
interval limits usefulness for monitoring
water table conditions

Downgradient of CFA
Downgradient of CFA
Downgradient of CFA

Based on recommendations proposed in the Post-ROD Monitoring Report (INEEL 2000), Wells
LF 2-10 and LF 3-09 were removed from the list of wells sampled beginning with the October 2001
groundwater-sampling event. For LF 3-09, this decision was based on duplications of sampling at other
nearby wells (LF 3-08 and LF 3-10). Well LF 2-10 has too deep a screen interval to be an effective
monitoring well for the landfills. Also, during the October 2001 sampling event, Well USGS-083 was
added to the sampling event as an additional downgradient well for CFA. This well is located
approximately 1,220 m (4,000 ft) farther downgradient from Wells CFA-MON-A-002 and CFA-MON-A-
003. Well USGS-083 was proposed as an additional monitoring point for nitrates downgradient from the
former and current sewage treatment plants. New Well USGS-128 was proposed for sampling during the
October 2001 event to replace monitoring and sampling from Wells USGS-085 and USGS-112. However,
Well USGS-128 was not completed in time for the groundwater sampling event; therefore, no well
upgradient of Landfills I and 111 was sampled. Figure 6-1 shows the locations of the wells discussed

above.

Historic monitoring data had shown that potential contaminants were below the EPA’s defined
maximum contaminant levels (MCLs) for drinking water with the exception of beryllium, cadmium, and
lead. Beryllium had been detected at levels exceeding the MCL of 4 pg/L; however, duplicate samples
and subsequent sampling rounds failed to confirm these results. Cadmium was detected in wells located
both up and downgradient from the landfills at concentrations above the MCL of 5 ug/L. The distribution
of cadmium suggests that the landfills may not be the source of cadmium in the groundwater. Given the
uncertainty of the cadmium and beryllium data, the two contaminants were identified as potential
contaminants of concern and were quantitatively assessed in the human health risk assessment. Future
groundwater concerns, as a result of potential future leaching of the source term to the groundwater, were
addressed through modeling and indicated no unacceptable groundwater health risk to potential future
residents. Information pertaining to the source term and modeling effort is provided in Appendix E of the
Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central Facilities
Area Landfills I, Il, and 111 (CFA-01, CFA-02, and CFA-03) (INEEL 2000) and the Remedial
Investigation/Feasibility Study for Operable Unit 4-12: Central Facilities Area Landfills I, 11, and Il at

the Idaho National Engineering Laboratory (INEL 1995a).
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Table 6-3. Groundwater monitoring data summary.

6-17

CFA-MON-A-001 CFA-MON-A-002 CFA-MON-A-003 LF 2-08
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples

Anions

Chloride mg/L 25.2 22.2 12/12 57.4 52.9 11/11 45 41.3 11/11 276 153 10/10
Fluoride mg/L 0.28 0.22 12/12 0.2 0.17 11/11 0.24 0.19 11/11 0.2 0.16 10/10
Nitrate/nitrite mg-N/L [ 2.25 1.8 10/11 20.5 17.1 11/12 11 9.5 12/13 4.56 3.9 9/10
Sulfate mg/L 324 21.6 12/12 39 30 11/11 315 25.3 11/11 36.9 32.7 10/10
Common Cations

Calcium po/L 36,400 30,436  12/12 62,700 53,944 11/11 45,900 40,470 11/11 73,500 68,910 10/10
Magnesium pa/L 15,100 12,768  12/12 25,800 22,163 11/11 21,400 18,486 11/11 19,500 18,520 10/10
Potassium po/L 3,270 2,502 12/12 3,990 3,393 11/11 3,610 2,849 11/11 6,880 5,030 10/10
Sodium po/L 10,300 9,673 11/12 16,300 15,420 10/11 12,100 11,430 10/11 47,700 43,090 10/10
Organic Analytes

1,1,1-Trichloroethane pa/L — — 0/13 3 .23 3/12 0.1 0.1 1/13 0.4 0.3 3/10
1,1-Dichloroethene pg/L — — 0/13 — — 0/12 — — 0/13 — — 0/10
1,2,4-Trimethylbenzene pa/L — — 0/13 7 4.2 10/11 — — 0/13 0.2 0.2 1/10
1,2-Dichloroethane po/L — — 0/13 0.1 0.1 1/12 — — 0/13 — — 0/10
1,3,5-Trimethylbenzene pa/L — — 0/13 4 2.85 9/11 — — 0/13 — — 0/10
2-Butanone pg/L — — 0/13 9.9 9.9 1/12 — — 0/13 — — 0/10
4-Methyl-2-Pentanone pg/L — — 0/13 2.2 2.2 1/3 — — 0/13 — — 0/10
Acetone pa/L 24 24 1/13 — — 0/12 — — 0/13 — — 0/10
Carbon disulfide pa/L — — 0/13 — — 0/12 — — 0/13 — — 0/10
Carbon tetrachloride pg/L — — 0/13 0.3 0.2 3/12 — — 0/13 — — 0/10
Chloroform pg/L — — 0/13 — — 0/12 — — 0/13 0.5 0.44 3/10
Ethylbenzene pg/L — — 0/13 0.1 0.1 1/12 — — 0/13 — — 0/10
Naphthalene pa/L — — 0/13 — — 0/12 — — 0/13 0.3 0.3 1/10




Table 6-3. (continued).
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CFA-MON-A-001 CFA-MON-A-002 CFA-MON-A-003 LF 2-08
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples

Tetrachloroethene pg/L — — 0/13 — — 0/12 — — 0/13 — — 0/10
Toluene po/L 14 1.4 1/13 25 8.5 3/12 8.9 5.9 3/13 0.7 0.45 2/10
Trichloroethene pg/L — — 0/13 0.2 0.15 2/12 — — 0/13 0.1 0.1 2/10
Xylenes (total) po/L — — 0/13 1.7 0.76 5/12 — — 0/13 — — 0/10
Inorganic Analytes

Aluminum po/L 29.6 20.9 3/12 501 147 5/11 87 54 3/11 83.9 58.5 2/10
Antimony po/L — — 0/12 — — 0/11 — — 0/11 0.4 0.4 1/10
Arsenic pa/L 3.7 1.6 8/12 4.3 1.6 8/11 15 1.2 6/11 3.4 14 8/10
Barium pg/L 39.7 23.6 11/12 52.8 45.8 10/11 443 38 10/11 196 158 9/10
Cadmium po/L 9.5 2.2 5/12 0.72 0.24 5/11 0.83 0.37 5/11 15 0.64 6/10
Chromium pa/L 86.6 21 9/12 34.9 14.1 11/11 12.2 9.4 8/11 13.2 10.7 4/10
Cobalt pa/L — — 0/12 2.2 2.2 1/11 — — 0/11 — — 0/10
Copper pa/L 5.2 3.6 2/12 5.8 5.4 3/11 5.2 4.1 2/11 45.3 28.5 2/10
Iron po/L 6,330 2,574 8/11 79 49.3 6/10 357 126 8/10 242 131 5/9
Lead pa/L 26.9 10.4 7/12 6.4 2.7 4/11 44.8 20.6 9/11 20.1 6.4 5/10
Manganese po/L 149 29.7 12/12 56.2 15.4 10/11 55 2.7 4/11 8.9 3.8 4/10
Mercury pg/L — — 0/12 — — 0/11 — — 0/11 0.1 0.1 1/10
Nickel po/L 6.8 4.2 2/12 25.8 13.9 4/11 2 14 2/11 1.6 1.6 1/10
Selenium pa/L 1.3 0.75 2/12 5.2 3.3 4/11 1.9 1.9 1/11 3.4 25 2/10
Thallium pa/L 6.4 6.4 1/12 — — 0/11 6.2 6.2 1/11 6.1 6.1 1/10
Vanadium pg/L 43.1 11.9 6/12 5.9 4.4 4/11 6 45 4/11 7 4.7 4/10
Zinc pg/L 3,530 853 11/12 152 74.8 10/11 1,420 860 10/11 179 47.9 9/10




Table 6-3. (continued).
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CFA-MON-A-001 CFA-MON-A-002 CFA-MON-A-003 LF 2-08
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max Avg. Samples Max. Avg. Samples Max Avg. Samples
Miscellaneous
Alkalinity mg/L 107 107 1/2 108 108 1/2 101 101 1/2 136 136 1/1
Bicarbonate alkalinity mg/L 106 101 5/5 118 108 5/5 110 98 5/5 160 122 5/5
Carbonate alkalinity mg/L 5 5 5/5 5 5 5/5 5 5/5 5 5 5/5
Phenolphthalene alkalinity mg/L 5 5 5/5 5 5 5/5 5 5/5 5 5 5/5
Total alkalinity mg/L 106 101 6/6 118 107 6/6 110 98 6/6 160 120 6/6
Cyanide pa/L — — 0/1 — — 0/1 — — 0/1 — — 0/1
Gamma Emitters pCi/L — — 0/2 — — 0/2 — — 0/2 — — 0/2
Tritium pCi/L 426 426 m 1,760 1,760 1 830 830 11 — — 0/0
Nitrogen in ammonia mg/L 0.02 0.015 212 — — 212 — — 0/1 — — 0/1
LF 2-09 LF 2-10 LF 2-11 LF 3-08
Units Max.  Avg.  Detects/ | Max. Avg. Detects/ [ Max. Avg. Detects/ | Max. Avg. Detects/
Samples Samples Samples Samples
Anions
Chloride mg/L 133 122 11/11 35.3 29.2 9/9 145 137 9/9 120 108 19/19
Fluoride mg/L 0.2 0.16 11/11 0.21 0.17 9/9 0.22 0.18 9/9 0.21 0.17 19/19
Nitrate/nitrite mg-N/L 4.5 3.6 10/11 2.56 1.9 8/9 4.4 3.6 8/9 4.39 35 16/18
Sulfate mg/L 37.5 31.7 11/11 374 32.3 9/9 38.3 32.8 9/9 37.8 32 19/19
Common Cations
Calcium pg/L 71,100 65,073  11/11 63,700 54,594 9/9 74,000 62,294 9/9 69,000 57,626 20/20
Magnesium po/L 19,600 17,300  11/11 18,000 15,442 9/9 20,100 17,073 9/9 19,800 16,232 20/20
Potassium pa/L 7,420 5,538 11/11 2,640 2,184 8/9 5120 4,137 9/9 5,430 4,430 20/20
Sodium pa/L 47,900 43,827 11/11 12,400 11,575 8/9 57,200 47,892 9/9 44,900 37,615 20/20




Table 6-3. (continued).
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LF 2-09 LF 2-10 LF 2-11 LF 3-08
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples

Organic Analytes

1,1,1-Trichloroethane pa/L 0.4 0.3 3/13 0.3 0.2 2/11 0.4 0.3 3/9 0.4 0.33 6/22
1,1-Dichloroethene pa/L - - 0/13 - - 0/11 - - 0/9 0.1 0.1 1/22
1,2,4-Trimethylbenzene pa/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
1,2-Dichloroethane po/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
1,3,5-Trimethylbenzene pg/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
2-Butanone pa/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
4-Methyl-2-Pentanone pa/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
Acetone po/L - - 0/13 - - 0/11 - - 0/9 70 41 2122
Carbon disulfide pg/L - - 0/13 - - 0/11 - - 0/9 5 5 1/20
Carbon tetrachloride pa/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
Chloroform pa/L 0.35 0.32 3/13 - - 0/11 - - 0/9 - - 0/22
Ethylbenzene pg/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
Naphthalene pg/L 0.1 0.1 1/12 - - 0/11 - - 0/9 - - 0/22
Tetrachloroethene pg/L 15 15 1/13 - - 0/11 - - 0/9 - - 0/22
Toluene pa/L 22 53 8/13 - - 0/11 68 23.4 3/9 13 6.6 3/22
Trichloroethene po/L - - 0/13 - - 0/11 - - 0/9 0.1 0.1 1/20
Xylenes (total) pg/L - - 0/13 - - 0/11 - - 0/9 - - 0/22
Inorganic Analytes

Aluminum pa/L 186 87.3 3/11 18 18 1/9 70.7 46.1 4/9 187 97 14/20
Antimony po/L - - 0/11 - - 0/9 - - 0/9 - - 0/20
Arsenic po/L 4.7 15 8/11 1.7 14 7/9 9.6 2.1 8/9 4.8 1.6 15/20
Barium pa/L 187 173 10/11 94.3 79.1 9/9 199 170 9/9 144 112 18/20
Cadmium pa/L 7 1.6 5/11 0.35 0.3 2/9 0.36 0.15 3/9 0.45 0.26 7120




Table 6-3. (continued).

LF 2-09 LF 2-10 LF 2-11 LF 3-08
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples

Chromium pg/L 50.3 17.8 7/11 14.2 10.1 6/9 23.2 13.4 5/9 28.9 111 12/20
Cobalt pg/L 6.6 6.6 1/11 - - 0/9 - - 0/9 - - 0/20
Copper pa/L 36.1 19.3 3/11 11 11 1/9 31.3 31.3 1/9 5.9 3.3 6/20
Iron pg/L 54,600 7,811 8/10 44.2 21.6 5/8 6,690 2,179 7/9 19,300 1,698 13/18
Lead pg/L 30.2 7.7 5/11 2 1.2 4/9 10.3 3.3 4/9 13.2 2.8 12/20
Manganese pg/L 170 29.5 7/11 2.7 1.2 3/9 41.1 18.9 9/9 93.7 10.3 17/20
Mercury pg/L - - 0/11 - - 0/9 - - 0/9 3.7 2.2 2/20
Nickel pa/L 35.3 18.5 2/11 11 11 1/9 447 24.9 8/9 13.7 4.5 4/20
Selenium pa/L 10.8 5.1 3/11 3 24 3/9 3.3 2.6 3/9 2.6 15 3/20
Thallium pg/L - - 0/11 - - 0/9 - - 0/9 6.3 6.2 2120
Vanadium pg/L 5.1 3.7 3/11 8 6 2/9 2.6 2.6 1/9 6.4 2.7 7120
Zinc pg/L 770 150 8/11 21.8 11.2 8/9 305 73 9/9 129 83.3 17/20
Miscellaneous

Alkalinity mg/L 131 125 212 131 131 1/1 134 134 212
Bicarbonate alkalinity mg/L 134 110 5/5 178 159 5/5 132 122 5/5 144 125 8/8
Carbonate alkalinity mg/L 5 5 5/5 5 5 5/5 5 5 5/5 5 5 8/8
Phenolphthalene alkalinity mg/L 5 5 5/5 5 5 5/5 5 5 5/5 5 5 8/8
Total alkalinity mg/L 134 107 6/6 178 161 6/6 133 124 6/6 144 125 10/10
Cyanide pg/L - - 0/1 - - 0/1 - - 0/0 - - 0/2
Gamma Emitters pCi/L - - 0/2 - - 0/2 - - 0/2 - - 0/2
Tritium pCi/L 9,810 9,810 n - - 0/0 8,930 8,930 1/1 - - 0/0
Nitrogen in ammonia mg/L - - 0/1 0.1 0.1 11 - - 0/1 - - 0/2
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Table 6-3. (continued).

LF 3-09 LF 3-10 USGS-083 USGS-085
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples

Anions

Chloride mg/L 153 118 8/8 101 92.9 12/12 10.8 10.6 212 45.2 37.9 9/9
Fluoride mg/L 0.22 0.18 8/8 0.21 0.18 12/12 0.196 0.18 212 0.21 0.19 9/9
Nitrate/nitrite mg-N/L | 5.42 4.2 7/8 4.07 2.9 11/12 0.642 0.62 212 231 2 8/9
Sulfate mg/L 66.5 35.4 8/8 4550 407 12/12 195 19.2 212 38.2 33.2 9/9
Common Cations

Calcium po/L 80,700 67,863 8/8 67,100 58,868 12/12 29,200 27,650 2/2 60,700 52,831 9/9
Magnesium pa/L 23,400 19,613 8/8 18,600 15,111 12/12 11,600 10,850 212 15,700 13,653 9/9
Potassium po/L 4560 4,340 8/8 4,680 3,659 12/12 2,480 2,380 212 3,350 2,619 9/9
Sodium po/L 41,100 37,150 8/8 38,600 33,965 12/12 10,100 9,480 2/2 19,200 16,308 9/9
Organic Analytes

1,1,1-Trichloroethane pa/L 1 0.65 2/8 0.4 0.27 3/13 - - 0/3 0.3 0.25 2/9
1,1-Dichloroethene pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
1,2,4-Trimethylbenzene pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
1,2-Dichloroethane pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
1,3,5-Trimethylbenzene pa/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
2-Butanone pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
4-Methyl-2-Pentanone pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
Acetone pg/L - - 0/8 8.2 8.2 1/13 - - 0/3 - - 0/9
Carbon disulfide pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
Carbon tetrachloride po/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
Chloroform pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
Ethylbenzene pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
Naphthalene pg/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
Tetrachloroethene po/L - - 0/8 - - 0/13 - - 0/3 - - 0/9
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Table 6-3. (continued).

6-23

LF 3-09 LF 3-10 USGS-083 USGS-085
Detects/ Detects/ Detects/ Detects/
Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples

Toluene pg/L 8 8 1/8 17 10.2 3/13 — — 0/3 0.2 0.2 1/9
Trichloroethene pg/L — — 0/8 — — 0/13 — — 0/3 — — 0/9
Xylenes (total) pg/L — — 0/8 — — 0/13 — — 0/3 — — 0/9
Inorganic Analytes

Aluminum pa/L 51.8 51.8 1/8 199 102 4/12 — — 0/2 13 8.7 2/9
Antimony po/L — — 0/8 — — 0/12 — — 0/2 — — 0/9
Arsenic pa/L 11 0.98 6/8 5 1.6 7112 6.3 6.3 1/2 1.9 1.4 719
Barium pa/L 140 128 8/8 143 113 11/12 28.6 28.6 172 108 91.3 9/9
Cadmium pa/L 0.59 0.24 5/8 1 0.29 5/12 — — 0/2 0.39 0.34 219
Chromium po/L 105 39.9 8/8 26.8 16.4 12/12 13.9 133 212 18.3 14.2 9/9
Cobalt po/L 0.6 0.6 1/8 — — 0/12 — — 0/2 — — 0/9
Copper pa/L 13 6.6 3/8 11 11 1/12 — — 0/2 1 1 1/9
Iron pa/L 254 168 717 628 342 711 — — 0/2 78 46.5 5/8
Lead po/L 3.2 2.4 3/8 18.3 6.5 3/12 — — 0/2 2.8 1.8 4/9
Manganese pa/L 21.9 9.9 8/8 64.3 12.2 9/12 6.4 6.4 172 4.8 3 6/9
Mercury pa/L — — 0/8 — — 0/12 — — 0/2 — — 0/9
Nickel pa/L 196 102 8/8 102 453 12/12 — — 0/2 1.2 1.2 1/9
Selenium pa/L 31 2.5 3/8 0.8 0.5 2/12 4.1 4.1 1/2 1.3 13 1/9
Thallium pa/L — — 0/8 — — 0/12 — — 0/2 — — 0/9
Vanadium pa/L 3 3 1/8 1.7 0.86 3/12 9.5 9.2 2/2 4 2.4 2/9
Zinc pa/L 201 107 8/8 801 239 10/12 257 257 1/2 13 6.4 4/9
Miscellaneous

Alkalinity mg/L — — 0/0 146 146 1/3 101 100 2/2 — — 0/0
Bicarbonate alkalinity mg/L 136 128 4/4 160 141 5/5 — — 0/0 156 151 5/5
Carbonate alkalinity mg/L 5 5 4/4 5 5 5/5 — — 0/0 5 5 5/5




Table 6-3. continued.

LF 3-09 LF 3-10 USGS-083 USGS-085

Detects/ Detects/ Detects/ Detects/

Units Max. Avg.  Samples | Max. Avg. Samples Max. Avg. Samples Max. Avg. Samples
Phenolphthalene alkalinity mg/L 5 5 4/4 5 5 5/5 — — 0/0 5 5 5/5
Total alkalinity mg/L 136 128 5/5 160 142 6/6 — — 0/0 156 152 6/6
Cyanide po/L — — 11 — — 0/1 — — 0/0 — — 0/1
Gamma Emitters pCi/L — — 0/2 — — 0/2 — — 0/0 — — 0/2
Tritium pCi/L — — 0/0 7,300 7,115 2/2 — — 0/1 — — 0/0
Nitrogen in ammonia mg/L — — 0/1 — — 0/1 — — 0/0 — — 0/1
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The iron, lead, and often the zinc concentrations in the groundwater samples collected from
several wells as part of the CFA groundwater monitoring and sampling program are anomalous. The
higher, anomalous concentrations of iron, lead, and zinc in these wells are a result of rusting carbon-steel
casing and corrosion of galvanized riser pipe used in the older groundwater-monitoring wells. This is a
common problem identified in wells throughout the INEEL that do not have stainless-steel casing and
riser pipes. Figures 6-14 and 6-15 provide a graphical depiction of lead and iron concentrations,
respectively, for Well CFA-MON-A-001 where these two analytes have historically posed a particular
problem. Figures 6-16 and 6-17 provide a graphical depiction of lead and zinc concentrations,
respectively, for Well CFA-MON-A-003. After replacement of the galvanized riser pipe with stainless
steel riser pipe in CFA-MON-A-003, the lead concentration decreased below the action level suggesting
that the elevated lead and zinc concentrations were the result of galvanic corrosion (see Figure 6-16).

Anomalous levels of nitrate (i.e., levels greater than the 10-mg/L MCL) have been detected in
Well CFA-MON-A-002 (concentrations ranging from 16 to 20.5 mg/L) and CFA-MON-A-003 (ranging
from 2.22 to 11 mg/L). All other wells detected concentrations of nitrate at less than, or equal to, 4 mg/L.
The issue of nitrate in the groundwater will be discussed in further detail in Section 6.2.1.

Table 6-4 provides a comparison of the maximum concentrations for detected analytes versus
background and the defined regulatory level. Cadmium concentrations have twice exceeded the EPA’s
defined MCL of 5 pg/L for drinking water with a maximum concentration of 9.5 pg/L, but cadmium
concentrations did not exceed the MCL more than once in the same well. Iron concentrations have
exceeded the secondary MCL of 300 pg/L in samples collected from six wells with five wells having
recurring detections above this level. Likewise, lead concentrations have exceeded the EPA-defined
action level of 15 pg/L in samples collected from six wells with recurrences in two of the six. Aluminum
has exceeded the upper end of the secondary MCL of 200 pg/L in one well with a concentration of 501
po/L. However, this was a single occurrence with all other detections well below the level of the
secondary MCL. Similarly, manganese has been detected in two wells, one time each, at concentrations
above the secondary MCL of 50 pg/L. Again, these were single detections with all other samples
collected from the two wells having concentrations less than 50 pg/L. Following the same logic,
chromium has been detected a single time in a sample from one well at a concentration slightly above the
MCL of 100 pg/L (the sample result was 105 pg/L), as was mercury with a single detection one time in
one well with a concentration of 3.7 pg/L as compared to the MCL of 2.0 pg/L. All other detections have
been well below the MCLs for chromium and mercury. Chloride in one sample collected from Well LF
2-08 exceeded the secondary MCL of 250 mg/L on one occasion with a concentration of 276 mg/L. The
elevated chloride concentrations in the CFA landfill wells are attributed to upgradient impacts from the
Idaho Nuclear Technology and Engineering Center (INTEC), as discussed in Section 6.2.3.

6.2.1 Nitrate in Central Facilities Area Groundwater

Groundwater sample analytical results have shown that between July 1996 and October 2001
nitrate concentrations in wells downgradient from the former and current sewage treatment facilities have
been consistent throughout the time period. The downgradient wells include Wells CFA-MON-A-001,
CFA-MON-A-002, and CFA-MON-A-003. The nitrate concentrations (as nitrate-nitrogen) have ranged
from 1.5 to 2.25 mg/L in Well CFA-MON-A-001, from 16.0 to 20.5 mg/L in Well CFA-MON-A-002,
and from 2.22 to 11 mg/L in Well CFA-MON-A-003. This does not include those data that were rejected
during the method data validation process for analytical quality control problems. These wells have been
monitored and sampled regularly and were of concern since samples from both Wells CFA-MON-A-002
and CFA-MON-A-003 have exceeded or been equal to the EPA’s MCL of 10 mg/L (refer to Table 6-4
and Figures 6-18 and 6-19). In contrast to the CFA-MON wells, the CFA landfill wells have nitrate
concentrations less than or equal to 4 mg/L.

6-25



Lead in CFA-MON-A-001
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Figure 6-14. Lead concentrations in Well CFA-MON-A-001.
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Figure 6-15. Iron concentrations in Well CFA-MON-A-001.
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Lead in CFA-MON-A-003
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Figure 6-16. Lead concentrationsin Well CFA-MON-A-003.
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Figure 6-17. Zinc concentrations in Well CFA-MON-A-003.
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Nitrate in CFA-MON-A-002
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Figure 6-18. Nitrate concentrations in CFA-MON-A-002.
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Figure 6-19. Nitrate concentrations in CFA-MON-A-003.
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Table 6-4. Background and regulatory levels for detected analytes.

Number of Wells Number of Wells with

LF2-11 Detections with Detections More Than one
MCLor  Upgradient Well Above Above MCL or Detection Above MCL
Compound Units MDV SMCL*? ADV Background® Background SMCL or SMCL
Anions
Alkalinity-Bicarbonate mg/L 146 None 124 169-174 No NA NA
Chloride mg/L 276 250 137 16-27 Yes 1 0
Fluoride mg/L 0.28 4/2 0.18 0.3-0.5 No 0 0
Nitrate/Nitrite mg-N/L 20.5 10 3.6 lto2 Yes 2 2
Sulfate mg/L 455 250 328 24-31 Yes 0 0
Common Cations
Calcium pa/L 80,700 None 62,294 43,000-46,000 Yes NA NA
Magnesium po/L 25,800 None 17,073 15,000 Yes NA NA
Potassium po/L 7,420 None 4,137 3,100-3,500 Yes NA NA
Sodium po/L 57,200 None 47,892 14,000-17,000 Yes NA NA
Organic Analytes
1,1,1-Trichloroethane po/L 1 200 0.3 NA NA 0 0
1,2-Dichloroethane po/L 0.1 5 ND NA NA 0 0
1,2,4-Trimethylbenzene pa/L 7 None ND NA NA NA NA
1,3,5-Trimethylbenzene pa/L 4 None ND NA NA NA NA
Carbon Tetrachloride po/L 0.3 5 ND NA NA 0 0
Chloroform po/L 0.5 100 ND NA NA 0 0
Ethylbenzene pa/L 0.1 700 ND NA NA 0 0
Naphthalene pa/L 0.3 None ND NA NA NA NA
Toluene po/L 22 1000 1.1 NA NA 0 0
Trichloroethene po/L 0.2 5 ND NA NA 0 0
Xylene (total) pa/L 0.7 10,000 ND NA NA 0 0
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Table 6-4. (continued).

Number of Wells Number of Wells with

LF2-11 Detections with Detections More Than one
MCLor  Upgradient Well Above Above MCL or Detection Above MCL
Compound Units MDV SMCL*? ADV Background® Background SMCL or SMCL
Inorganic Analytes
Aluminum pa/L 501 50 to 200 46.1 10-13 Yes 1 0
Arsenic pa/L 9.6 50 2.1 2t03 Yes 0 0
Barium pa/L 199 2,000 170 50 to 70 Yes 0 0
Beryllium po/L ND 4 ND N No 0 0
Cadmium po/L 9.5 5 0.15 <1 Yes 2 0
Chromium pa/L 105 100 13.4 2t03 Yes 1 0
Copper pa/L 45.3 1,300*/ 31.3 <1 Yes 0 0
1,000
Iron po/L 54,600 300 2,179 16-25 Yes 6 5
Lead po/L 44.8 15* 3.3 1t05 Yes 6 2
Manganese pa/L 170 50 18.9 7 Yes 2 0
Mercury po/L 3.7 2 ND N N 1 0
Nickel po/L 196 None 24.9 N N NA NA
Selenium pa/L 10.8 50 2.6 <1 Yes 0 0
Vanadium pa/L 43.1 None 2.6 N N NA NA
Zinc po/L 3,530 5,000 73 10.5-54 Yes 0 0

*The action level for lead is 15 ug/L.

a. Numbers in italics are for secondary maximum contaminant level (SMCLs).

b. Background is from two sources. Plain numbers are from Knobel, Orr, and Cecil (1992). Italicized numbers are from USGS (1999)—median and mean values.
NA = not applicable

ND =not detected.

N = not determined.
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In October 2001, a groundwater sample collected from Well USGS-083, which is located
approximately 1,220 m (4,000 ft) farther downgradient from Wells CFA-MON-A-002 and
CFA-MON-A-003, has a nitrate concentration of 0.642 mg/L. Because this is the second time that this
well has been sampled for nitrate analysis, a trend cannot be established.

A nitrogen isotope study was conducted to identify the source of the nitrate in the CFA
monitoring wells (INEEL 2002). Typical 8°N nitrate values for various sources are as follows
(Gellenbeck 1994; Seiler 1996):

. Dairies and feedlots—>15 per mil

. Sewage treatment plants—9 to 14 per mil

. Fertilizers—4 to +4 per mil

. Natural sources such as organics in the subsurface—4 to 9 per mil.

The expected 6*°N value for an anthropogenic source of nitrate is 0 + 4 per mil, because nitrogen
for industrial uses is usually obtained from the atmosphere.

Based on the range of 6*°N values, the nitrate in the CFA monitoring wells is probably derived
from sewage effluent. The much lower nitrate concentrations at the CFA landfill wells and the different
&N signature of the landfill wells suggest that the landfills are not the source of the nitrate contamination
(see Figure F-4 in Appendix F). The nitrogen isotope data for groundwater in the area of CFA indicate
that there are two distinct populations or sources of nitrate. The 6*°N values in the CFA landfill and
INTEC wells range from 4.66 to 6 per mil and average 5.2 per mil. The 6"°N values for the three CFA
monitoring wells and the CFA-1 production well range from 7.6 to 8.4 per mil and average 8 per mil.
These data indicate that the nitrate in the CFA monitoring wells and CFA-1 is enriched in the 6"°N
isotope relative to the upgradient wells. Although the 8N values of 8 per mil in the CFA monitoring
wells and CFA-1 are slightly lower than the typical range for 8'°N values of 9 to 14 per mil for sewage
treatment plants or septic system sources, two studies have shown similar values for locations
downgradient of sewage source areas (Aravena and Wassermaar 1993; Gellenbeck 1994).

6.2.2 Impacts to Central Facilities Area Landfill Wells from Other Facilities

Based on the reported results of groundwater monitoring and sampling performed for WAG 3
Group 5 (Snake River Plain Aquifer) during May and August 2001, the groundwater underlying the CFA
landfills has been impacted by former disposal practices at INTEC. The Annual INTEC Groundwater
Monitoring Report for Group 5—Snake River Plain Aquifer (2001) (DOE-ID 2002c) indicates that 1-129
was detected at concentrations at or above the 1-pCi/L MCL in two of the CFA landfill wells (LF 2-08 at
1.04 £ 0.18 pCi/L and LF 3-08 at 1.06 + 0.19 pCi/L). In addition, 1-129 was also detected in samples
collected from Wells LF 2-09, LF 2-11, and LF 3-10, at concentrations below the MCL of 0.91 + 0.16
pCi/L, 0.98 £ 0.17 pCi/L, and 0.85 £ 0.15 pCi/L, respectively. lodine-129 was also detected in the CFA-1
production well at a concentration of 0.35 £ 0.08 pCi/L.

The WAG 3 Group 5 groundwater sampling also indicated that increasing concentrations of Sr-90
originating from INTEC might also be progressing toward CFA. At the current time, tritium, Tc-99, gross
beta, and Sr-90 concentrations do not exceed the MCLs in groundwater underlying CFA. For details of
the locations and concentrations of the plumes, refer to the Annual INTEC Groundwater Monitoring
Report for Group 5—Snake River Plain Aquifer (2001) (DOE-ID 2002c).
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The INTEC plumes also provide another indication of groundwater flow directions in addition to
the water-level measurements. The migration of chloride from INTEC should define groundwater flow
path(s) since chloride acts as a conservative groundwater flow tracer. The shape of the chloride plume is
consistent with a southerly groundwater flow direction (see Figure F-3 in Appendix F).

Waste Area Group 3 Group 5 has proposed an ongoing groundwater monitoring and sampling
program that will include at least annual groundwater sampling of select radionuclides in some of the
CFA wells to track their progress.

6.2.3 Groundwater-Level Evaluation to Assess Monitoring Well Needs at Landfill |

During the review of the data from the first 2 years of intensive monitoring, the Agencies
expressed concern that the current groundwater-monitoring wells might not be adequately monitoring the
downgradient area of Landfills | and 11l and that a new monitoring well may need to be installed
downgradient. To determine if the downgradient monitoring was adequate, it was agreed that 1 year of
monthly groundwater-level measurements would be collected from all available wells surrounding
Landfills I and I11. Consequently, monthly groundwater-level measurements were collected between
October 2000 and September 2001. These measurements were used to determine groundwater flow and to
determine whether the current downgradient wells adequately monitored the area downgradient from
Landfills I and I11. The wells measured included the following:

CFA-MON-A-001 LF 2-11 USGS-036 USGS-112
CFA-MON-A-002 LF 3-08 USGS-037 USGS-113
CFA-MON-003 LF 3-09 USGS-038 USGS-114
LF 2-08 LF 3-10 USGS-077 USGS-115
LF 2-09 USGS-034 USGS-083 USGS-116
LF 2-10 USGS-035 USGS-111 USGS-127

Two of these wells (LF 3-09 and LF 3-10) that are located downgradient from Landfills I and 111
were not available for measurements because of well repairs or survey issues with the wells during the
time of the groundwater-level measurements. The historical groundwater-level measurements are
provided in Appendix E, as well as a summary of the maximum, minimum, and average elevations for the
historical data and well deviation survey information.

Based on the collected groundwater-level measurements, the groundwater-level elevations were
calculated for each monthly measurement event. A groundwater contour map is provided in Appendix F
that reflects the groundwater contours for the area surrounding the CFA landfills taking into account the
influences of distant wells based on extrapolation between data points. In addition, a map showing the
triangulation of groundwater vectors is provided in Appendix F.

Triangulation is the calculation of the plane surface of the aquifer water table formed from the
measured water table elevations in three wells. From this surface, the direction and magnitude of the
aquifer hydraulic gradient can be determined. The hydraulic gradient, the change in potential energy per
distance, is the main driving force that moves groundwater.

Combinations of three wells from the set of CFA aquifer wells were used to produce the
groundwater gradient rose diagrams of aquifer hydraulic gradient direction depicted in the figure in
Appendix F. For each combination of three wells, four hydraulic gradient calculations were made
corresponding to the dates Oct-00, Jan-01, Apr-01, and Jul-01. These calculations are summarized in the
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table provided in Appendix F and incorporate the USGS-developed correction factors for wells with
known borehole deviation. It should be realized that the USGS correction factors for borehole deviation
indicate a certain level of inaccuracy associated with the water levels from these wells and may affect the
hydraulic gradient calculation.

These calculations represent a “best estimate” of hydraulic gradient direction in an area of
relatively flat water table. The figure shows, for comparison, water table equipotential contour lines
prepared from the same water-level data. This figure also shows the location of the aquifer wells used in
these calculations.

However, the direction of groundwater movement can only be inferred from the triangulated
gradient direction. In a highly fractured, heterogeneous aquifer matrix such as beneath the INEEL, the
movement of groundwater can be refracted by the large, contrasting hydraulic properties of fractured and
intact basalt and sediment. In addition, choices of wells to make a triangulation can impact the calculated
results; combinations that cover a larger area appear to be more consistent with the generally accepted
south-southwest regional gradient. As indicated in Section 6.2.2, the shape of the INTEC groundwater
plumes also supports a southerly groundwater flow direction.

A review of the waste disposal history of Landfill | and the placement of the LF 3-08 and LF 3-09
monitoring wells at Landfills I and 111 suggests that the wells are in position to monitor the migration of
vapors from the western waste trench at Landfill I (actually located under the southeast corner of the
Landfill 111 cover). The western waste trench was identified as a VOC source area from a shallow soil gas
survey conducted at the landfills. The GWSCREEN modeling has shown that Landfill | does not pose a
risk to groundwater from metals that may have been disposed of in the landfill. The eastern portion of
Landfill | does not appear to be monitored by LF 3-08 and LF 3-09; however, this part of the landfill
contains predominantly construction waste. Even so, monitoring should be evaluated without making
assumptions about the distribution of contaminants within the landfill due to the uncertainty associated
with landfill contents.

6.3 Description of Landfill Moisture Monitoring Systems

A shallow time-domain reflectometer system was installed in 1996 at Landfills | and Il to a depth
of 0.6 m (2 ft). New deep or vertical time-domain reflectometer systems were installed in the native soil
cover at Landfills Il and 111 to a depth of 2.4 m (8 ft) during August and September 2000. Five existing
NATSs were also used for moisture measurements. Refer to Figure 6-2 for the locations of both the
shallow and deep time-domain reflectometer arrays, as well as the NATSs. For detailed information
pertaining to the landfill soil characteristics, refer to Shallow Drilling Report for CFA Landfills Il and 111
- FY-1988 (EG&G 1988).

6.3.1 Neutron-Probe Access Tubes

Neutron-probe access tubes (NATS) are one infiltration monitoring system used at the CFA
landfills. Five NATSs are installed in Landfills Il (three tubes) and Il (two tubes) ranging in depth from
5.51t0 7 m (18.2 to 23 ft) bls. At Landfill 11, one tube is located on the landfill (LF 2-07), with two located
adjacent to the landfill (LF 2-03 and LF 2-04). At Landfill I11, one tube is on the landfill (LF 3-05) and
the second is on the edge of it (LF 3-03). Soil moisture readings were obtained at 0.3-m (1-ft) intervals.

The neutron probe indirectly measures the moisture content of soils. A fast neutron source is
lowered into the access tube, where the fast neutrons emitted by the probe are slowed by hydrogen nuclei
in the surrounding soil. A detector in the probe counts the slowed or thermalized neutrons, and the counts
are correlated to the amount of moisture in the soil. Although the primary source of hydrogen in most
soils is water, other materials that contain hydrogen (e.g., plastics and hydrocarbons) can interfere with
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the moisture measurement. The accuracy or reproducibility of the neutron-probe measurements is
generally + 3%.

6.3.2 Time-Domain Reflectometry Arrays

The second infiltration monitoring system in place at the CFA landfills comprises time-domain
reflectometry arrays.

The time-domain reflectometer data were collected from two systems: (1) a shallow system that
collected data at 15-cm (6-in.) intervals to a depth of 0.6 m (2 ft) and (2) a deep system that collects data
from the surface to a depth of 2.4 m (8 ft). Because of problems encountered with the shallow
time-domain reflectometer systems, monitoring of the shallow arrays was discontinued in 1998. After
reviewing and analyzing the existing data in preparation for required review of the first 2 years of
intensive monitoring, it was determined that the shallow time-domain reflectometry arrays required
replacement with the new system that monitored to a deeper depth. The deep systems were installed in
later August and September 2000. Data have been collected from the deep arrays from October 2000 to
the present.

The vertical time-domain reflectrometry arrays were installed in a two- or four-step process
depending on the insertion depth of the probe. The 0- to 0.6-m (0- to 2-ft) probes were installed by first
driving a pilot rod into the ground to create a hole slightly smaller than the time-domain reflectometer
probe, then driving the probe into the hole created by the pilot rod. The deeper probes were installed in a
four-step process. First, a 10-cm (4-in.) core hole was drilled to within 0.6 m (2 ft) of the target depth of
the probe. For example, a 0.6-m (2-ft) deep core hole was drilled for the probe from 0.6 to 1.2 m (2 to 4
ft) in depth. After drilling the borehole to the appropriate depth, the pilot rod was driven into the bottom
of the borehole to create a hole for the time-domain reflectometer. The time-domain reflectometer was
then driven into the pilot rod hole. The borehole was then backfilled with material removed during the
drilling of the borehole and the clay layer was tamped down in place.

The initial shallow time-domain reflectometry arrays were installed in 1996, with monitoring
commencing in March of 1997 and continuing into September 1998. An array was not installed in the
cover of Landfill 111, because modeling results indicated that infiltration through the cover and existing
material of Landfill 111 would be approximately two orders of magnitude less than through Landfill I and
one order of magnitude less than through Landfill 1l (INEL 1996). Based on the greatly reduced
infiltration expectations resulting from the shorter precipitation run-off path due to narrower width of the
landfill and the modeling results, installation of an array at Landfill 111 was not considered necessary.

The new deep time-domain reflectometer systems at two locations in Landfills 11 and 111 collect
data from the surface to a depth of 2.4 m (8 ft) with the data collected at 15-cm (6-in.) intervals. Landfills
I1 and 111 were selected for installation of the new time-domain reflectometry arrays because the greatest
risks for contaminant migration were associated with the wastes disposed of at those landfills. Landfill |
received primarily construction debris. The western waste trench, which is associated with Landfill | and
received wastes that were periodically ignited using flammable liquids, is actually located under the
eastern boundaries of Landfill 111. Using this basis, it was determined that a time-domain reflectometry
array was not warranted at Landfill I. In addition, the time-domain reflectometry arrays at Landfills Il and
111 were installed in the vicinity of the existing NATS, allowing for a more direct comparison of
time-domain reflectometer data to that obtained from the NATs. With the installation of the new
time-domain reflectometer systems, monitoring of the original shallow time-domain reflectometer
systems was discontinued.

The time-domain reflectometer method determines the water content of soil using a

nondestructive technique based on measuring the dielectric constant of the soil using the propagation
velocity of a pulse
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as it travels along an electromagnetic transmission line (or probe) buried in the soil (Whalley 1993). The
travel time of the pulse yields an “apparent” probe length, which is dependent upon the dielectric
properties of the medium surrounding the probe. Because free water has a dielectric constant 20 times that
of mineral matter, the dielectric constant of the soil is dominated by the contribution from soil water. The
volumetric water content of the soil is calculated from the actual and apparent probe lengths.

6.4 Historical Weather Data

The monitoring of precipitation is important because the amount of precipitation is a key factor in
determining the amount of infiltration and recharge. Historical precipitation data from the CFA weather
station are summarized to put into context the precipitation from the periods that were monitored.
Precipitation data for the winter period from November through March are summarized from 1952 to
2001 (refer to Table 6-5). The November through March period is when evapotranspiration is low, and
frozen precipitation can build up on the surface. The data show that the average amount of precipitation
during this period is 8.33 cm (3.28 in.) with a range of 2.87 to 17.12 cm (1.13 to 6.74 in.). However, the
exact timing that frozen precipitation builds up on the surface and the duration of the melting period(s)
varies from year to year. The November 1996 through March 1997 period was well above the average
precipitation. The weather data indicate that the November 1997 through March 1998 period was slightly
above average and that the November 2000 through March 2001 period was well below the average.

6.5 Moisture Monitoring Data Summary

The overall objective of infiltration monitoring at the CFA landfills is to document the
effectiveness of the landfill covers for minimizing infiltration into the landfill wastes (INEL 1997b). The
moisture content of the soil was monitored using time-domain reflectometer and neutron-probe
instruments.

Water that moves into the soil is defined as “infiltration.” Water that continues to move
downward below the evapotranspiration depth of the soil profile is termed “recharge.” Infiltration and
recharge are represented by an increase in water storage within a system. In addition to recharge,
evapotranspiration is a large contributor to decreasing water content in near-surface soils, moving water
upward and out of the soil. The term “drainage” refers to water movement out of a unit thickness of soil
or a decrease in soil moisture content, but does not indicate the direction of movement. Drainage is used
only to evaluate the evapotranspiration depth (see Appendix G).

The depth to which evapotranspiration is influential depends on the plants and their rooting
depths, soil types, and the meteorological conditions that are present. The evapotranspiration depth is
assumed to be 0.9 to 1.2 m (3 to 4 ft). For the evapotranspiration depth to be evaluated, enough data are
necessary so that yearly variations in moisture content in the upper part of the soil profile can be assessed
to determine the evapotranspiration depth for an average year. Based on the historical weather data
previously discussed, an average amount of precipitation between November and March is 8.33 cm (3.28
in.). The evapotranspiration depths for the NAT locations will be based on the amount of drainage
occurring at 0.3-m (1-ft) increments. The drainage from one layer to the next within the
evapotranspiration zone should steadily decrease until the zero flux boundary is reached. The depth at
which drainage averaged over the course of a year becomes nearly constant is assumed to be the
evapotranspiration depth. The evapotranspiration depth varies over the course of the year and from year
to year. The determination of the maximum evapotranspiration depth (late summer time to early fall)
should be used to determine the amount of recharge since any water above this depth is subject to
removal. Refer to Appendix G for a detailed discussion of the moisture monitoring data obtained since the
installation of the new time-domain reflectometer systems. A summary of this information along with
previous monitoring is provided in the following subsections.
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Table 6-5. Historical precipitation data.

Year Precipitation Year Precipitation Year Precipitation
Nov. March (in) Nov. March (in.) Nov. March (in)
1951 1952 311 1968 1969 5.74 1985 1986 5.59
1952 1953 2.14 1969 1970 3.02 1986 1987 1.40
1953 1954 2.26 1970 1971 4.47 1987 1988 1.88
1954 1955 1.93 1971 1972 3.14 1988 1989 3.35
1955 1956 3.68 1972 1973 4.04 1989 1990 1.88
1956 1957 3.52 1973 1974 4.94 1990 1991 1.64
1957 1958 351 1974 1975 4.51 1991 1992 1.47
1958 1959 1.83 1975 1976 2.49 1992 1993 4.79
1959 1960 3.83 1976 1977 1.13 1993 1994 1.58
1960 1961 2.06 1977 1978 4.38 1994 1995 4.88
1961 1962 4.63 1978 1979 3.43 1995 1996 3.56
1962 1963 2.98 1979 1980 2.77 1996 1997 451
1963 1964 3.00 1980 1981 3.17 1997 1998 3.43
1964 1965 6.74 1981 1982 4.07 1998 1999 4.13
1965 1966 2.62 1982 1983 4.01 1999 2000 2.57
1966 1967 311 1983 1984 3.35 2000 2001 1.80
1967 1968 2.08 1984 1985 3.93 Average 3.28

6.5.1 Neutron Probe Monitoring Data Summary

The goal for the neutron probe monitoring at the landfills is to determine the volume of water
infiltrating past the evapotranspiration or rooting depth. Water that passes through the evapotranspiration
depth may pick up contaminants in the landfill waste and carry them to a depth monitored by the NATSs.
The volumes for infiltration, drainage, and recharge have been calculated for each NAT location for 1997,
1998, and 2001. Data were not collected from September 1998 to October 2000. Calculated infiltration,
recharge, and drainage for the five NATs are summarized in Table 6-6.

6.5.1.1 Infiltration and Recharge Based on Neutron-Probe Monitoring Data. The
neutron-probe data for 1997, 1998, and 2001 indicate that recharge varies considerably from year to year.
In some years, recharge may be very low or non-existent, as was found in 2001. For 1998, recharge was
calculated using calibration equations and a water balance method, as described in Appendix A of the
Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central Facilities
ArealLandfillsl,l1, and Il (CFA-01-, CFA-02, and CFA-03) (INEEL 2000). The neutron-probe data from
Landfill 111 in the winter/spring of 1997 suggest that a recharge event took place in January 1997 at
Landfill 111, although neutron-probe readings were not taken in January 1997 for these NATs to confirm
this. Recharge estimates for the spring of 2001 are less than 0.64 cm (0.25 in.) for al locations except LF
2-04 (refer to Table 6-6). Theinfiltration estimates for the spring of 2001 of 2.34 to 3.61 cm (0.92 to 1.42
in.) are consistent with the measure precipitation at the National Oceanic and Atmospheric Administration
(NOAA) weather station of 4.6 cm (1.8. in.).
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Table 6-6. Summary of landfill cover neutron-probe access tube monitoring results for 1997, 1998, and
2001.

Neutron Probe Location

LF2-03 LF204 LF207 LF303 LF305
(inches (inches (inches (inches (inches
of water) of water) of water) of water) of water)

Infiltration and Rechar ge Estimates
1997 Winter/Spring

Recharge <0.5% <0.5% <0.5% 1.03 0.63
Spring 1998 Infiltration Event
Infiltration 3.23 2.25 3.64 3.21 1.13
Recharge” 243 1.96 2.27 184 0.11
Water Balance of Spring 1998 Infiltration Event
Infiltration® 3.36 3.36 3.36 3.36 3.36
Recharge® 2.46 2.57 1.75 219 0.16
Spring 2001 Infiltration Event
Infiltration 0.92 142 1.19 131 1.07
Recharge’ <0.25 0.30 <0.25 <0.25 <0.25
Storage Analysis
Change in Storage from 8/97 to 8/98
Total 0.52 0.12 -0.03 -0.45 -1.04
Within Cap — — -0.37 -0.53 -0.41
Within ET Zone -0.52 -0.12 -0.32 -0.55 -0.60
Below ET Zone 1.04 0.24 0.29 0.10 -0.43
Change in Storage from 10/00 to 9/01
Total -0.01 -0.29 -1.00 -0.24 -0.32
Within Cap — — 0.01 0.00 -0.07
Within ET Zone -0.03 -0.16 -0.09 -0.05 -0.17
Below ET Zone 0.02 -0.13 -0.91 -0.19 -0.15

a. Because data from November and December 1996 were not available, arecharge event was not identified.

b. The amount of recharge is estimated to be the increase in moisture content below the evapotranspiration depth (4 ft). The
evapotranspiration depth is assumed to be 3 to 4 ft. The evapotranspiration depth can be more reliably determined after 4 years of data
are collected.

c. Theinfiltation was set at 3.36 in. based on the available precipition.

ET = evapotranspiration
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6.5.1.2 Water Storage Analysis Based on Neutron-Probe Monitoring Data. Changes
in storage refer to changes in soil moisture content over a period of time that represents a full moisture
cycle that is typically a 1-year period. Only two 1-year periods are available for analysis, August 1997 to
August 1998 and September 2000 to September 2001. Data were not collected between August 1998 and
September 2000. The loss of neutron probe monitoring data for October and November of 1997 has been
attributed to an equipment malfunction.

Change in storage for two landfill NATSs (i.e., LF 2-07 and LF 3-05) for the period of August
1997 to August 1998 indicates that the covers and the entire soil column over the length of the NATSs
decreased in moisture content. The change in water storage indicates that moisture content decreased
within the cap and within the evapotranspiration zone. At LF 3-05, moisture content also decreased below
the evapotranspiration depth. In contrast, two NATS (i.e., LF 2-03 and LF 2-04) located near Landfill Il
show an increase in total storage but decreases in storage within the evapotranspiration zone (refer to
Table 6-6). Tube LF 3-03 located on the edge of Landfill 11l also showed a negative change in total water
storage. The negative changes in storage at LF 3-05, and to a lesser extent at LF 2-07, suggest that the
covers are reducing the amount of infiltration and continued drainage is drying the soil column compared
to pre-cover conditions.

6.5.2 Time-Domain Reflectometer Monitoring Summary

The monitoring of water movement or absence of infiltration through the soil cover and low-
permeability layer located 15 to 45 cm (6 to 18 in.) bls is the primary concern of the shallow time-domain
reflectometer monitoring. The deep time-domain reflectometer arrays were installed to evaluate
infiltration through the cover, evaluate the evapotranspiration depth, and to determine recharge below the
evapotranspiration depth.

6.5.2.1 Infiltration and Recharge Through the Soil Cover Based on Time-Domain
Reflectometer Data. Infiltration and recharge calculations for 2001 are based on the amount of
infiltration and recharge during the spring, since continuous monitoring of the time-domain reflectometers
indicates that this is the only time during the year that significant moisture moved into the soil. Infiltration
calculations for the spring of 2001 show that the time-domain reflectometer results are greater than the
measured precipitation at the NOAA weather station of 4.6 cm (1.8 in.) (refer to Table 6-7). The
discrepancy between measured precipitation at the NOAA weather station and infiltration could be
attributed to calibration problems or to physical nonconformities, such as void spaces, next to the probes.
However, the data indicated that recharge was minimal, less than 0.64 cm (0.25 in.). The depth of
penetration of the wetting front was probably less than 3 ft.

Infiltration and recharge estimates were not made using the shallow time-domain reflectometer
systems for 1997 or 1998, because the systems did not have enough vertical coverage for a large
infiltration event that occurred in 1998 or to adequately determine the evapotranspiration depth.

6.5.2.2 Water Storage Analyses for the Time-Domain Reflectometer Locations.
Infiltration, drainage, and evapotranspiration affect the amount of water in storage in the soil profile.
Changes in storage were estimated for the 2.4-m (8-ft) deep time-domain reflectometers for September
26, 2000, through September 30, 2001, for the systems at Landfill 111 and November 9, 2000, through
September 30, 2001, for those located at Landfill 1. Changes in storage for the shallow (0- to 0.6-m [0- to
2-ft]) time-domain reflectometers were determined for the period of April to October 1997 and February
to August 1998.
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Table 6-7. Summary of landfill cover deep time-domain reflectometer monitoring results for FY 2001.
Time-Domain Reflectometer Array

LF3-East LF3-West  LF2-North  LF2-South
(inchesof  (inchesof  (inchesof  (inches of

water) water) water) water)
Spring 2001 Infiltration Event
Infiltration 2.12 2.85 3.86 NA
Recharge? <0.25 <0.25 <0.25 <0.25
Change in Storage from 10/00 to
9/01
Total 0.07 -0.28 0.76 0.33
Within Cap 0.12 -0.09 0.08 -0.35
Within ET Zone 0.36 -0.11 0.40 -0.14
Below ET Zone -0.21 -0.21 0.37 0.45

a. The amount of recharge is estimated to be the increase in moisture content below the evapotranspiration depth (4 ft). The
evapotranspiration depth is assumed to be 3 to 4 ft. The evapotranspiration depth can be more reliably determined after 4
years of data are collected.

The four deep time-domain reflectometers showed little change in storage over the monitoring
period for the 0- to 0.6-m (0- to 2-ft) and 0- to 2.4-m (0- to 8-ft) depth intervals for the landfill caps (refer
to Table 6-7). Three of the four time-domain reflectometer locations showed a gain in storage for the 0- to
2.4-m (0- to 8-ft) depth interval over the monitoring period. However, gains in moisture content greater
than 2.5% occurred at only one interval below 0.9 m (3 ft) in both the north and south time-domain
reflectometer arrays at Landfill 1. This suggests that any recharge was slight (less than 0.64 cm [0.25 in.])
and that evapotranspiration consumed most to all of the infiltrated water for the spring 2001 snowmelt.

The shallow time-domain reflectometers showed gains in water storage for the 46- to 61-cm (18-
to 24-in.) layer in both 1997 and 1998, indicating that water moved through the low-permeability layer
and into the 15-cm (6-in.) layer below (refer to Table 6-8). The values for 1998 were greater than those
for 1997 because of the snow buildup during 1998. The subsequent decreases in water storage at the 46-
to 61-cm (18- to 24-in.) layer after the pulse of snow melt water indicate that water was lost through
either recharge or evapotranspiration. Water lost through recharge would have moved deeper into the
landfill sediments or waste; whereas water lost through evapotranspiration would have moved upward
and out of the system at land surface. Because measurements were only collected to a depth of 0.6 m (2
ft), the ability to differentiate between water loss due to evapotranspiration or to recharge is not possible.

6.5.3 Comparison of Time-Domain Reflectometer and Neutron-Probe Data

The neutron-probe data for LF 3-05 and LF 2-07 and the deep time-domain reflectometer data
from Landfills 11 and 111 were compared with regard to recharge estimates, depth of wetting front
penetration, and infiltration estimates for 2000 and 2001, because these NAT locations and time-domain
reflectometers are in the same proximity. The deep (0- to 2.4-m [0- to 8-ft]) time-domain reflectometer
data and the neutron-probe monitoring data from both landfills in 2001 suggest that recharge was less
than 0.64 cm (0.25 in.) on the landfills and that the wetting front in the spring of 2001 penetrated only
about 0.9 m (3 ft). In contrast to the landfill locations, LF 2-04 located off Landfill 11 showed a wetting
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Table 6-8. Changes in water storage within the soil cover: 04/97 to 10/97 and 2/98 to 8/98.
Change in Storage, 30 to 45 cm (18 to 24 in.) depth

1997 1998
Array +AS (in.)? -AS (in.)? +AS (in.)? -AS (in.)?
Landfill I, North 0.12 -0.84 1.56 -1.08
Landfill I, South 0.30 -0.78 0.54 -0.24
Landfill I, East 0.18 -0.60 0.84 -0.42
Landfill I, West 0.30 -0.78 0.48 -0.12
Landfill I, North 0.18 -0.42 0.24 -0.12
Landfill I1, South 0.54 -0.43 NAP NAP
Landfill 11, East NE® -0.48 1.44 -1.02
Landfill I, West 0.30 -0.72 1.68 -1.38

a. A positive AS within the 15-cm (6-in.) layer of soil below the compacted, low-permeability layer indicates water moved
through the low-permeability layer.

b. NA = not available. Data were not available for this array.

¢. NE = Not estimated. Data variability obscured minor moisture content increase.

front penetration to at least 1.8 m (6 ft), indicating that the landfill covers are reducing infiltration. The
primary difference between the deep time-domain reflectometer and neutron probe measurements was
that the calculated amount of infiltration using the deep time-domain reflectometers was considerably
higher than that determined by the neutron probe and also much greater than the measured precipitation at
the CFA NOAA weather station. Part of the overestimation by the time-domain reflectometers could be
that the rapid increase in water content in mid-March 2001 is due to both the soil thaw and infiltration.
The calibration of the deep time-domain reflectometers needs to be evaluated.

The neutron probe data for LF 2-07 and the shallow (0- to 0.6-m [0- to 2-ft]) time-domain
reflectometer data from Landfill 11 were compared for both 1997 and 1998. In 1997, the time-domain
reflectometer data showed increases of 0.91 to 2.74 cm (0.36 to 1.08 in.) at the 0.6-m (2-ft) depth
compared to a 1.02-cm (0.40-in.) increase for the 0.6-m (2-ft) depth at LF 2-07 from January to March. In
1998, the time-domain reflectometer indicated changes of 1.21 to 8.53 cm (0.48 to 3.36 in.), as compared
to a 1.12-cm (0.44-in.) increase for the neutron-probe data from January to April. The above comparisons
suggest that the neutron-probe infiltration estimates tend to be at the low end of the time-domain
reflectometer measurement range.

6.5.4 Conclusions

The key events that appear to enhance infiltration are sudden snowmelt and greater-than-average
precipitation. The timing of the moisture increases in the landfill soil indicates that winter precipitation
and snowmelt account for most of the infiltration at the landfills. The depth of infiltration and amount of
recharge are directly related to the amount of precipitation that falls in the winter. Data from 1997, 1998,
and 2001 indicate that the landfill covers are reducing the amount of recharge, because recharge is greater
at the off-landfill monitoring locations. In drier years with less precipitation (e.g., 2001), the time-domain
reflectometer and neutron probe monitoring suggest that the landfill covers should be able to prevent
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recharge below the evapotranspiration depth. In 2001, one of the two NAT locations off the landfills had
some recharge, but none of the time-domain reflectometer or tube locations on the landfills had recharge.

6.6 Deviations to the Monitoring Work Plan

The following sections discuss the deviations to the work plan for the soil gas monitoring,
groundwater monitoring, and moisture monitoring. Also discussed are the recommendations resulting
from the review of the first 2 years of intensive monitoring, as provided in the Post-Record of Decision
Monitoring Report from 1996-1998 at Operable Unit 4-12, Central Facilities Area Landfills I, I, and 111
(CFA-01, CFA-02, and CFA-03) (INEEL 2000).

6.6.1 Soil Gas Monitoring

For soil gas monitoring, the Post Record of Decision Monitoring Work Plan Central Facilities
Area Landfills I, 11, and 111 Operable Unit 4-12 (INEL 1997b) recommended that the collection of
samples for VOC and methane analysis be performed semi-annually for the first 2 years decreasing to an
annual basis for years three through five, and a biannual basis for years six through 30. The semi-annual
sampling commenced in December 1996 and continued until the fourth round of samples was collected in
July 1998. At that time, sampling was temporarily suspended. The Post-ROD Monitoring Report (INEEL
2000) recommended that sampling continue on a semi-annual basis through 2003 to identify any trends.
With the release of the Post-ROD Monitoring Report (INEEL 2000) imminent, sampling of the soil gas
monitoring ports restarted in August 2000 and has continued on a semi-annual basis since that time.

6.6.2 Groundwater Monitoring

For groundwater monitoring, the Post Record of Decision Monitoring Work Plan Central
Facilities Area Landfills I, Il, and 111 Operable Unit 4-12 (INEL 1997b) required that the collection of
groundwater samples be performed on a quarterly basis for the first 2 years decreasing to an annual basis
for years three through five, and a biannual basis for years six through 30. Quarterly groundwater
monitoring commenced in July 1996 and continued until April 1998 with the collection of the eighth
round of samples. Subsequently, samples have been collected on an annual basis with samples collected
in May/June 1999, September 2000, and October 2001. Based on recommendations proposed in the Post-
ROD Monitoring Report (INEEL 2000), Wells LF 2-10 and LF 3-09 were removed from the list of wells
sampled beginning with the October 2001 groundwater-monitoring event. In addition, monitoring of
USGS-83 was included in the annual groundwater monitoring effort with USGS-128 being installed to
monitor upgradient of Landfills I and I11.

Groundwater-level measurements were to be collected monthly for the first year of intensive
monitoring decreasing to the same schedule as groundwater monitoring thereafter. As shown in Appendix
C of the Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central
Facilities Area Landfills I, Il, and 11l (CFA-01, CFA-02, and CFA-03) (INEEL 2000), water-level
measurements were collected on a monthly basis from most wells from the May 1996 timeframe until
November 1998. The collection of groundwater-level data in 1999 was sporadic with the monthly
collection of water-level measurements resuming in September 2000 and continuing until August 2001 at
which time the frequency was decreased to coincide with the annual groundwater monitoring effort. The
collection of monthly water-level measurements was done in accordance with the recommendation of the
Post-ROD Monitoring Report (INEEL 2000).
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6.6.3 Moisture Monitoring

In accordance with the Post Record of Decision Monitoring Work Plan Central Facilities Area
Landfills I, 11, and I11 Operable Unit 4-12 (INEL 1997b), monitoring of the NATs was to be performed on
a monthly basis for the first 2 years only. No further monitoring of the NATs was required beyond that
point. The time-domain reflectometer arrays monitored moisture infiltration on a continual basis with data
from the time-domain reflectometer arrays to be downloaded on a monthly basis for the first 3 months
decreasing to a quarterly frequency thereafter.

Data collection from the NATSs occurred from December 1996 through August 1998 and
October 2000 to the present. As recommended in the Post-ROD Monitoring Report (INEEL 2000), data
were collected from the NATSs during periods of heavier snowmelt to ensure the viability of the landfill
caps. For the time-domain reflectometer arrays, the shallow arrays were monitored from March 1997
through September 1998, and data were collected from the deep arrays from October 2000 to the present.
Data were not collected from the time-domain reflectometer arrays from late 1998 until the installation of
the deep time-domain reflectometer arrays was completed.

6.7 Landfill Inspections

Formal inspections of the CFA landfills were conducted in 1997, 2000, and 2001. Informal
inspections were conducted in 1998 and 1999. The 1997 and 2000 inspection checklists were
subsequently transmitted to the Agencies, with the 2001 inspection included in Appendix A to this 5-year
review report. In addition, the FY 2001 Institutional Control Inspection Report for the Central Facilities
Area, Operable Unit 4-12 (DOE-ID 2001b) provides and documents the inspection of the ROD-mandated
(DOE-ID 1995) institutional controls for the CFA sites under OU 4-13, which includes the CFA landfills.

6.7.1 1997 Inspection Results

The 1997 inspection (Falconer 1997) provided that the predominant impression was that the
landfill covers were stable and well vegetated. Two specific areas of concern were identified. First, the
eastern edge of Landfill 11 had an unusually low grass coverage that could not be linked to the application
method due to the area running perpendicular to the seeding path. The soil was subsequently analyzed for
nutrients and found to have high pH and low organic nutrients. The area was reseeded, and a suitable
fertilizer was selected and applied. Second, the toes at Landfill 111 were poorly vegetated with desirable
grasses and highly vegetated with undesirable weeds. The area was reworked to promote vegetative
growth.

A check survey to evaluate weathering and subsidence was also performed as part of the 1997
inspection (Falconer 1997). The check survey indicated a uniform settling of the landfills of
approximately 2.5 cm (1 in.). This was attributed to the 15-cm (6-in.) topsoil layer not being compacted
when placed and the subsequent natural compaction associated with a full season of weather. No specific
areas of subsidence or excessive erosion were noted. The aquifer wells, soil gas wells, and NATSs were
inspected when sampled quarterly, as a minimum, and were functioning properly. No significant concerns
were identified with the landfill covers, rock armor, or monitoring equipment.

It is documented that a mid-year inspection of the vegetative growth at Landfills I and 111 was

performed as part of the facility stormwater plan inspection in July of 1997, but no detailed results are
available.
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6.7.2 1998 Inspection Results

The previous WAG 4 program manager indicated that inspections were performed in 1998, but
documentation cannot be found in the company-maintained files. The aquifer and soil gas wells and
NATSs were inspected when sampled.

6.7.3 1999 Inspection Results

Monthly inspections of vegetative growth at Landfills | and 11 were performed as part of the
facility stormwater plan inspections. No anomalies were noted, but in the 2000 inspection, it was noted
that a herbicide was applied in 1999. The aquifer wells were inspected when sampled.

6.7.4 2000 Inspection Results

The 2000 inspection (Smith 2000) noted non-uniform growth of vegetation and the encroachment
of Canadian thistle at all three landfills. Evidence of animal intrusion around the perimeters of the
landfills was found. Because the intrusion appeared to be in the perimeter and not into the waste, no
corrective action was taken. At Landfill 1, there were some areas of erosion on the downward side of the
soil cover, with erosion on the southeast end and long eastside of Landfill I11. The condition of the
time-domain reflectometer arrays at Landfills | and Il was acceptable. It was noted that the locks to the
NATSs at all three landfills had been cut and there was rusting of the covers to the tubes. The locks were
subsequently replaced. The institutional controls were deemed to be adequate. The results of the
topographical survey indicated very little major subsidence in the height of the caps, with the exception of
the erosion previously discussed. New time-domain reflectometers were installed in 2000.

A midyear inspection of vegetative growth at Landfills | and 111 was performed as part of the
facility stormwater plan inspection in June of 2000. During this inspection, it was noted that noxious
weeds required removal and eroded side slopes of the east portion of Landfill 111 needed to be repaired
and reseeded. The aquifer and soil gas wells and NATSs were also inspected when sampled and were
determined to be functioning properly.

6.7.5 2001 Inspection Results

The 2001 inspection noted differing growth of vegetation on the covers. At Landfill I, the
vegetation was well established, while Landfill I had some areas with sparse growth and Landfill 111 had
even more sparsely vegetated areas. The topographical survey showed minimal subsidence in the landfill
covers, with a maximum shift of 0.073 m (0.24 ft) found at one location on Landfill | between the survey
conducted in 1997 and the survey done in 2001. The average change in the survey results for Landfills I,
I1, and Il are 0.034 m (0.11 ft), 0.015 m (0.05 ft), and 0.009 m (0.03 ft), respectively. The condition of
the time-domain reflectometer arrays at all three landfills was acceptable, as were the NATs. The
institutional controls were deemed adequate, as discussed in the following section. Results of the 2001
inspection, including a detailed inspection of the various wellheads, are provided in Appendix A.

A midyear inspection of vegetative growth at the landfills was performed as part of the facility
stormwater plan inspection in June of 2001. During this inspection, dead noxious weed stalks were
observed with no evidence of new thistle growth. It was noted that a herbicide had been applied in 1999
and Canadian thistle had been removed by hand in 2000. The side slopes showed some soil disturbance
from burrowing animals and animal trails. It was also noted that the density of the vegetation of the side
slopes had not reached the density of the flatter portions of the landfill, but it was effective in reducing
erosion. Reseeding of the side slopes had not taken place, but was planned for the fall of 2001.
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The aquifer and soil gas wells and NATs were inspected when sampled and were determined to
be functioning properly.

6.7.6 Fiscal Year 2001 Institutional Control Inspection Report

The WAG 4 institutional controls, as required by the Final Comprehensive ROD (DOE-ID
2000b), were inspected in Fiscal Year (FY) 2001 to ensure that they were being maintained as required.
The description of the institutional controls for the CFA landfills, as provided in the Final Comprehensive
ROD (DOE-ID 2000b), is as follows:

“Maintain land use controls and re-evaluate at the five-year review.”

The site-specific institutional control requirements in the comprehensive ROD (DOE-ID 2000b) include
visible access restrictions (warning signs and permanent markers), control of activities (drilling or
excavating and drilling of residential drinking water wells), and publication of surveyed boundaries and
descriptions of controls in the INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a).
Signage is established in accordance with technical interpretation EA-TI-021, “Posting Warning Signs at
CERCLA Sites” (INEEL 2001).

All three landfills had permanent markers (brass caps) and institutional control signs. Other signs
posted around the landfill on the barbwire fence state “CFA Landfill Keep Out.” The landfills were
fenced with a gate and had posted CERCLA signs listing the contaminants of concern, access
requirements, and a telephone number to call before entering the site. Access to the site required entrance
through the main INEEL gate, which is controlled by Site Security. Institutional control information was
submitted for inclusion in the INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a). This
plan can be accessed on the World Wide Web at http://mceris.inel.gov/plan/cflup/html/wags.html.

6.7.7 Site Inspections Conclusions

Site inspections, including inspection of institutional controls and inspections of the landfill caps,
monitoring equipment, etc., have been conducted at the CFA Landfills I, 11, and I1l. Vegetative growth
has been monitored on a semi-annual basis. As noted in the 1997 inspection report, some areas of
Landfills Il and 111 demonstrated poor results, requiring attention to promote vegetative growth.
Photographs from the June 25, 2001, inspection that show the progress of the reseeding effort are
provided in Appendix C. Current vegetative growth is adequate based on O&M Plan requirements
(DOE-ID 2002a).

The soil covers for the three landfills were inspected to identify any areas that had been adversely
affected by erosion or subsidence. The rock armoring on the north end of Landfill 11 has been inspected,
as discussed in Section 6.7. No major subsidence issues with the covers or concerns with the rock armor
have been noted.

The NATS, gas-sampling boreholes, and groundwater monitoring wells are inspected when
sampled. The time-domain reflectometry array data are downloaded remotely, with the arrays visually
inspected on a quarterly basis to ensure that they are operating properly. Maintenance has been performed
as needed and all monitors are currently working properly.

A more aggressive approach to weed control and revegetation has been implemented at the
INEEL. A centralized organization is now responsible for these activities and performs annual INEEL
Sitewide inspections for noxious weeds and vegetative growth. Within that organization’s purview is the
responsibility for weed control and revegetation of sites (where needed).
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7. TECHNICAL ASSESSMENT

The information provided in this technical assessment is an update of previously compiled data
on the monitoring of the CFA landfills. The initial compilation, review, and evaluation of the monitoring
efforts included data collected between 1996 and 1998. This was documented in the Post-Record of
Decision Monitoring Report from 1996-1998 of Operable Unit 4-12, Central Facilities Area Landfills 1,
I1, and Il (CFA-01, CFA-02, and CFA-03) (INEEL 2000). Refer to that document for information
pertaining to the monitoring and sampling results collected and evaluated between 1996 and 1998.

This assessment compiles, reviews, and evaluates the monitoring data collected in support of the
CFA landfills’ remedial action, including the results of groundwater samples collected during October
2001. The data that are included in this assessment were collected as part of the monitoring program
originally established in the Post Record of Decision Monitoring Work Plan Central Facilities Area
Landfills I, 11, and 111 Operable Unit 4-12 (INEL 1997b). The data included in this assessment are derived
from the following:

. Infiltration monitoring to monitor and evaluate water infiltration into the soil covers placed over
the waste in the landfills. The monitoring is designed to determine if the landfill covers are
operating properly and reducing the infiltration of water into and through the landfills.

. Soil gas monitoring to monitor and evaluate potential soil gas concentrations below and adjacent
to the landfills. The source of the soil gas is composed of materials placed in the landfills.

. Groundwater monitoring to monitor and evaluate whether contaminants from the landfills are
impacting the SRPA. The FSP for the post-ROD monitoring (INEL 1997c) also provides for the
monitoring and evaluation of potential impacts from the previous and current sewage treatment
facilities.

The information contained in this assessment is divided into sections that address the information,
evaluations, and conclusions based on the results of each of the three monitoring phases described above.

In addition to the monitoring, this technical assessment includes a discussion, data, and a
recommended course of action pertaining to two issues raised by the Agencies. These two issues are
described below:

1. Agency concerns about the continuing detections of nitrate in the CFA-MON-A-002 and
CFA-MON-A-003 groundwater monitoring wells. These wells are downgradient from the
previous and current sewage treatment facilities.

2. Discussions with the Agencies as to whether an additional well is necessary to adequately
monitor the SRPA downgradient from Landfills I and I11.

Issues, recommendations, and follow-up actions associated with the three monitoring phases and
the two issues mentioned above are addressed in Sections 8 and 9.

7.1 Responses to U.S. Environmental Protection Agency Technical
Assessment Questions

The following sections provide responses to the three technical assessment questions, as provided
in the Comprehensive Five-Year Review Guidance (EPA 2001). These questions provide a framework for

7-1



organizing and evaluating data and information and ensure that all relevant issues are considered when
determining the protectiveness of the remedy.

7.1.1 Is the Remedy Functioning as Intended per the Decision Documents?

The landfill covers were intended to prevent water from percolating through the landfills and
carrying contaminants from the landfills toward the aquifer below. The soil gas monitoring locations and
the groundwater-monitoring wells were designed to determine if impacts from the landfills were affecting
the SRPA.

Based on the review of the available data presented herein, all of the remedies appear to be
functioning as intended. The caps placed over Landfills I, 11, and 111 appear to be working as designed. In
1998, recharge occurred at least to the 6.7-m (22-ft) depth of the NATSs. To note, vegetation had not had a
chance to become established on the landfill covers by that time. Since the vegetation has grown on the
landfill caps and the caps have firmed, there has been very little infiltration of moisture to any depths in
the landfills. The most recent landfill cap monitoring data from the NATs and the time-domain
reflectometers have shown that in the spring of 2001 the wetting front penetrated only about 0.9 m (3 ft)
into the landfill cover. Measurements off of, but near, the landfill covers had a wetting front that
penetrated to at least 1.8 m (6 ft) bls.

Based on the data from the soil gas sampling, the system is adequately monitoring soil gas vapors
that may be emanating from the landfills. It is premature to determine whether the groundwater data
demonstrate that the groundwater-monitoring network is adequately monitoring the downgradient
groundwater wells for potential impacts to groundwater from the landfills. Further analysis of the
available data and groundwater flow is required before a final determination can be made. Additional data
may be required to support such a determination. No contaminants have been detected in the lower soil
gas-monitoring ports or in the groundwater that would indicate that contaminants from the landfills are
reaching the SRPA.

Institutional controls (i.e., fencing and signage) placed around the landfills to limit access to the
landfills have been effective so that only authorized persons are now entering the landfill areas.
Inspections of the fencing and signage confirm that all institutional controls are in place and have
remained so since they were originally constructed.

7.1.2 Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and Remedial
Action Objectives Used at the Time of the Remedy Still Valid?

The remedial action objectives for the CFA landfills include minimizing the potential for erosion
and infiltration at the landfills’ surfaces, ensuring that drinking water standards are not exceeded in the
SRPA due to the migration of contaminants from the landfills, and preventing direct contact with the
landfill contents.

Based on the review of the landfill infiltration monitoring results presented in this report, the
objective of minimizing the potential for erosion and infiltration at the surface of the landfills appears to
be working as designed. The groundwater monitoring results have also shown that concentrations of
nitrates that exceed the EPA maximum contaminant levels for drinking water are not attributed to
leaching of contaminants from the landfills (refer to Section 6.2). As stated in Section 7.1.1, additional
review is required before a final determination can be made as to the possible impacts of contaminants
potentially originating from the CFA landfills on the groundwater. Based on the review of the technical
assessment data provided, the original assumptions, cleanup levels, and remedial action objectives used at
the time of the remedy are still valid.
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7.1.3 Has Any Other Information Come to Light that Could Call into Question the
Protectiveness of the Remedy?

In compiling and reviewing the landfill, soil gas, and groundwater monitoring data, no new
information has come to light that would call into question the protectiveness of the remedy. While the
overall protectiveness is not in question, several issues should continue to be monitored until the next
5-year review to ensure that the protectiveness does not change. The issues include (1) the impact of
nitrate on the groundwater downgradient from the former and current CFA sewage treatment facilities and
(2) current increases in soil gas concentrations at intermediate-depth soil gas sampling ports. These two
issues are discussed in the technical summary and are also addressed in Sections 8 and 9.
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8. ISSUES

The following are the substantive findings and issues from the current technical assessment:

Additional groundwater level data and moisture infiltration data are needed before it can be
concluded that all remedies completed for the CFA landfills have been operating adequately and
as designed.

Except for nitrate in groundwater from monitoring wells downgradient from the former and
current sewage treatment facilities, no significant issues have arisen from the groundwater sample
analytical results. The nitrate concentrations were below the MCLs in samples collected from
USGS-083 located downgradient from the CFA monitoring wells. However, nitrates have been
detected in the CFA-MON-A-002 and CFA-MON-A-003 monitoring wells at concentrations
equal to or above the MCL of 10 mg/L. The source of the nitrates in these wells is uncertain.

During the past 5 years, groundwater samples have been analyzed for alkalinity and anions
(including nitrate, chloride, fluoride, and sulfate). Based on review of the analytical results, no
anomalous concentrations have been detected in samples for alkalinity, chloride, fluoride, or
sulfate. The detected chloride concentrations are elevated above what would normally be
expected; however, this is attributed to upgradient impacts from INTEC.

Higher concentrations of iron and zinc were detected in some wells, but these higher
concentrations appear to be related to the disintegration of carbon-steel casing and galvanized
riser pipes used to complete these wells (refer to Section 6.2). The iron and zinc concentrations in
the wells are attributed to the galvanic corrosion of the well components.

While soil gas vapor samples from soil gas sample ports near and in the landfills have variable
concentrations, the highest concentrations of VOCs are detected in the intermediate sample port
depths of 9.1 to 11.6 m (30 to 38 ft) bls and 21.3 to 23.8 m (70 to 78 ft) bls near known fractures
in the basalt. Lower soil gas VOC concentrations have been detected in samples from the
lowermost gas sample ports at depths of 30.5 to 32.9 m (100 to 108 ft) bls. No concentrations of
VOCs have been detected in the groundwater samples collected from groundwater monitoring
wells located downgradient from the landfills, but not all detected VOCs in the gas vapor are also
analyzed for in the groundwater (e.g., freon).

Mostly spurious near-detection-level concentrations of organics have been observed only in
CFA-MON-A-002. This should continue to be checked for any increases in future groundwater
monitoring.

Based on the available results of the NAT and time-domain reflectometer moisture monitoring in
the landfills, it appears that there has not been detectable infiltration of moisture in the landfills
after 1998. This is based upon limited data and below-normal precipitation years. In 2001, the
wetting front only penetrated about 0.9 m (3 ft) into the landfills.

Because of potentially highly deviated wells, after collecting 1 year of monthly groundwater-level
measurements from wells located near the landfills, it is still uncertain whether the groundwater
flow direction from Landfills I and 111 is in a southerly to southwesterly direction. Therefore,
additional evaluation of the data, as described herein, is necessary before a determination can be
made as to whether the monitoring network is adequate to ensure that the remedial action is
protective of human health and the environment.
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Current reporting requirements for the monitoring results include the following:

a.

Quiality-assured soil gas vapor and groundwater monitoring data will be submitted no
later than 120 days from the completion of sampling.

Non-quality-assured data (i.e., groundwater elevations, NAT and TDR data) will be
submitted with the quality-assured data.

An annual monitoring report will be submitted.
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9. CENTRAL FACILITIES AREA LANDFILLS FIVE-YEAR REVIEW
RECOMMENDATIONS

The determination as to whether the remedial action implemented for the CFA landfills is
protective of human health and the environment will be deferred until additional assessment of landfill
moisture data and groundwater level data can be performed, as included in the recommendations below.
Recommendations to maintain protectiveness while looking at reasonable approaches to reducing the
life-cycle costs for the CFA landfill monitoring effort are also discussed in the following sections. To
summarize, the recommendations are as follows:

. Continue the yearly inspections of the institutional controls.

. Continue soil gas sampling on an annual basis.

. Continue groundwater monitoring on an annual basis and change it from October to September.
. Continue to monitor USGS-083 and LF3-09.

. Continue monthly moisture monitoring through September of 2003. Based upon the monitoring

results and modeling showing that the caps are minimizing precipitation infiltration into the
landfills, a decision to discontinue moisture monitoring or perform an “artificial rain” infiltration
test will be made prior to September 2003. The written results of the moisture infiltration
modeling will be included in the FY 2003 monitoring report.

. Perform digital gyroscopic deviation surveys on suspect highly deviated wells. Re-do
groundwater contour maps using this information.

. Defer the decision as to whether an additional well is required to monitor groundwater underlying
the CFA landfills until new groundwater contour maps are derived.

. Monitor detectable vapor analytes (VOCSs) in the groundwater.
. Re-evaluate the source of nitrates in the groundwater using the new groundwater contour maps.

Furthermore, it is recommended that the following changes be made to the reporting
requirements:

. The non-quality-assured data (i.e., groundwater elevations, NAT and TDR data) will be submitted
as part of the annual monitoring report that will be submitted. In addition to this routine data, the
FY 2002 report will include the nitrate source re-evaluation and new groundwater contour maps
based on corrected well deviations.

. The timing and requirements for the reporting of quality-assured soil gas vapor and groundwater
monitoring data are per the schedule in Figure 9-1.

. Contact the Agencies if future operation, maintenance, and monitoring activities cannot be
performed as scheduled.

A summary of the frequency and timing of all monitoring and reporting is included in Figure 9-1.
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Activity

Infiltration Monitoring
NPAT Logging

TDR Logging Data Download
Soil Vapor Monitoring
VOC and Methane Sample
Collection

Groundwater Monitoring
Water Level Measurements
Groundwater Sampling
Reporting and Review
Data Submission to Agencies
Monitoring Report

Activity

Infiltration Monitoring
NPAT Logging

TDR Logging Data Download
Soil Vapor Monitoring
VOC and Methane Sample
Collection

Groundwater Monitoring
Water Level Measurements
Groundwater Sampling
Reporting and Review
Data Submission to Agencies
Monitoring Report

Figure 9-1. Central Facilities Area monitoring schedule.

Schedule for CY2002
Month

1 2 3 4

XX XX XX XX
X X X X

Schedule for CY2004
Month
1 2 3
X
X

Figure 9-1 CFA Landfills Monitoring Schedule

Schedule for CY 2003
Month
9 10 11 12 1 2 3

X X X X XX XX XX
X X X X X X X

X
X
X
X
CFA Landfills Monitoring Schedule
Schedule for CY 2005
Month
9 10 11 12 1 2 3
X
X
X



Activity CFA Landfills Monitoring Schedule®

Schedule for CY2006
Month
1 2 3 4 5 6 7 8 9 10 11 12

Infiltration Monitoring
NPAT Logging
TDR Logging Data Download
Soil Vapor Monitoring
VOC and Methane Sample

Collection X
Groundwater Monitoring

Water Level Measurements X
Groundwater Sampling X
Reporting and Review

Data Submission to Agencies X

Monitoring Report*
5 year review report X

1. Schedule will continue the same as CY2005 in subsequent years unless negotiated otherwise with the
Agencies.

2. Monitoring Report will be included in the CY2006 5 year review report. Monitoring Report will
also be included in any subsequent 5 year review report.

Figure 9-1. (continued).
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Finally, it is recommended that the Post-ROD Monitoring Work Plan (INEL 1997b), the
Operations and Maintenance Plan (DOE-ID 2002a), and the Field Sampling Plan for the post-ROD
monitoring (INEL 1997c) be updated to incorporate revised INEEL procedures and requirements and to
include recommendations agreed to in this report.

9.1 Institutional Controls

It is recommended that the yearly inspection of the institutional controls be continued. An annual
report on the results of this inspection and any corrective actions taken to maintain these controls will be
submitted to the Agencies per the OU 4-13 Operations and Maintenance Plan (DOE-ID 2002a).

9.2 Soil Gas Monitoring

In the original Post-ROD Monitoring Work Plan (INEL 1997b), it was proposed that after the
first 2 years of semi-annual sampling, soil gas sampling would then be reduced to an annual basis. After
the first 2 years of soil gas sample collection, it was determined that more data were needed to adequately
provide trends of soil gas data results. Consequently, soil gas samples were collected on a semi-annual
basis in 1998 and 2001. It now appears that sufficient data have been collected to look at current and
future trends in soil gas sample results. Therefore, it is recommended that the soil gas sampling be
reduced to an annual event as originally proposed in the monitoring plan. Furthermore, sampling should
be completed in early fall (i.e., September timeframe) in order to observe maximum vapor levels and to
facilitate sample collection rather than attempting to collect these data during the winter months.
Maximum vapor levels would be observed in the fall since there is less moisture infiltration that would
interfere. This will also allow for better access to the collection ports and improved working conditions,
leading to the collection of more accurate soil gas samples.

The Post-ROD Monitoring Work Plan (INEL 1997b) provided that an action level for VOCs in
the vadose zone would be established. The receptor that is to be protected from impacts from VOCs is the
SRPA for which compliance will be monitored through the analysis of groundwater samples. Monitoring
of the soil gas for VOCs is recommended until concentrations demonstrate a significant downward trend.
Because the landfill covers mitigate the primary carrier for VOCs to move through the vadose zone to the
SRPA (i.e., infiltration), there does not exist a need to establish an action level for soil gas contaminants
in the vadose zone. Monitoring of the groundwater will continue to ensure compliance with the drinking
water MCLs.

9.3 Groundwater Monitoring

The groundwater monitoring and sampling events associated with the landfills and the
downgradient monitoring and sampling of groundwater for nitrates from the former and current sewage
treatment facilities should be continued on an annual basis. With the various changes discussed in Section
6.2, future groundwater depth-to-water measurements and sampling events will include 11 wells that will
be sampled on an annual basis. The wells proposed for these future events include the following:

LF 2-08 *LF 2-09 *LF 2-11 *LF 3-08 *LF3-09
*LF3-10 *CFA-MON-A-001 *CFA-MON-A-002 *CFA-MON-A-003 USGS-083
*USGS-128
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The current groundwater monitoring plan for WAG 4 provides for the continued annual sampling
of groundwater downgradient from the CFA former and current sewage treatment facility. It is
recommended that Well USGS-083 continue to be included in this regular sampling event to provide
better information on the nitrate level in the groundwater downgradient from CFA. It is also
recommended that LF3-09 continue to be included in this regular sampling event to provide better
information on contaminants in groundwater downgradient of Landfills I and 111 at least until the
groundwater contours, as discussed below, are re-evaluated.

Detectable analytes in the vapor should also be analyzed in the groundwater. These include 2-
chloroethylvinylether, acetonitrile, dichlorodifluoromethane (Freon-12), methane, and
trichlorofluoromethane (Freon-11).

In addition to the depth-to-water measurements and sampling that will be collected as part of the
groundwater monitoring conducted at the wells listed above, the following wells will also be measured for
depth-to-water but not sampled during the annual groundwater monitoring and sampling:

STF-MON-A-004 *LF 2-10 *USGS-020 USGS-034 USGS-035
USGS-036 USGS-037 USGS-038 USGS-077 *USGS-111
*USGS-112 *USGS-113 *USGS-114 *USGS-115 USGS-116
USGS-127 M12S *USGS-085°

a. To be included starting in 2003.

The depth-to-water measurements from these additional wells will provide a broader basis of
groundwater-level elevations for the area around CFA from which more complete groundwater contour
maps can be constructed. Digital gyroscopic surveys will be performed on 16 wells in 2002 (indicated by
an asterisk in the above tables) and one well in 2003 in order to more accurately determine their
deviations. Based on the gyroscopic survey results correcting the well deviations, subsequent annual
monitoring reports will include the new groundwater contour map prepared from the corrected depth-to-
water measurements collected during the CFA landfill-sampling event.

It must also be noted that the long-term sitewide groundwater monitoring program portion of
Long-Term Stewardship has also targeted groundwater sampling from Wells CFA-MON-A-001,
CFA-MON-A-002, CFA-MON-A-003, and USGS-083 as part of that project’s groundwater monitoring
program. The long-term sitewide groundwater-monitoring program is scheduled to sample sitewide wells
for the next 95 years; so monitoring for the downgradient wells from the CFA sewage treatment facilities
will be ongoing for many years. It is recommended that this groundwater monitoring continue until such
time as the nitrate levels in the groundwater are consistently below the MCL, and it is agreed upon with
the Agencies during a 5-year review that the monitoring effort can cease. No other remedial action, other
than continued monitoring, is currently proposed for dealing with the nitrate in the groundwater.

The source of nitrate contamination in the groundwater will be re-evaluated using corrected water
contour maps and recently available source information. This re-evaluation will be included in the annual
CFA landfill monitoring report.

9.3.1 Groundwater-Level Evaluation to Assess Monitoring Well Needs at Landfill |

Although two downgradient wells of Landfill I and I11 are now being monitored, further

evaluation of the need for another downgradient monitoring well will be deferred until the groundwater
contour maps are redone as indicated in the previous section.
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9.4 Central Facilities Area Landfill Moisture Monitoring

Based on the results of the CFA landfill moisture monitoring using the NAT, shallow
time-domain reflectometer, and deeper time-domain reflectometer data, the covers appear to be limiting
movement of water into and through the landfills. The one limiting factor to this conclusion is that a
“normal” amount of precipitation has not occurred at the landfills since the deeper time-domain
reflectometers were installed in 2000. Ideally, monitoring data would be collected during a normal or
above-normal precipitation year where “normal” is defined as an average amount of precipitation based
upon historical data. The November to June time period is the most likely time to have an infiltration
event, because winter precipitation can build up and melt suddenly, causing a large influx of water. In
addition, evapotranspiration is low until early May.

The precipitation in 2000 and 2001 has been below normal. It could take many years to obtain
sufficient moisture infiltration information. The landfill caps limit infiltration by the way they are
designed to promote water run-off and inhibit infiltration. Standing water that was observed before
placement of the caps is no longer observed and the compacted soil in the cap inhibits the rapid
movement of moisture downward. Therefore, it is recommended that the landfill moisture monitoring
program be continued through the summer of 2003 to evaluate the results and effectiveness of the landfill
covers through the end of the winter/spring snowmelt and infiltration event for this year and next.
Continuous time-domain reflectometer and monthly (except bimonthly as needed during snowmelt)
neutron probe monitoring (NAT) of the landfills would continue through September 2003 to allow for the
evaluation of recharge below the evapotranspiration depth. In addition, the calibration of the new deeper
time-domain reflectometer arrays would be evaluated in the spring of 2003 to assess the quality of the
data being obtained. The moisture infiltration monitoring data from before and after the cover was
installed would be modeled and compared. A decision on whether to continue moisture infiltration
monitoring or to perform an “artificial rain” infiltration test to simulate normal precipitation on the
landfills would be made prior to September 2003. The written results of the moisture infiltration modeling
would be included in the FY 2003 monitoring report that would be transmitted to the Agencies in March
2004.

After the decision is made to stop infiltration monitoring, the NAT and time-domain

reflectometer sample locations will be properly abandoned and removed. As long as the landfill covers
remain intact, additional moisture infiltration monitoring should not be necessary.
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10. REMEDY PROTECTIVENESS

Based upon a review of the available monitoring data and inspection reports, a protectiveness
determination will be deferred until all the recommendations in the previous section are implemented and
reported in an annual monitoring report. The Agencies may concur at that time that the remedy for the
CFA Landfills I, 11, and Il is expected to be protective of human health and the environment and that
exposure pathways that could result in an unacceptable risk are being controlled.
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11. FIVE-YEAR REVIEW SCHEDULE

In accordance with the “National Oil and Hazardous Substances Pollution Contingency Plan”
(40 CFR 300), a review of the selected remedy will be conducted no less than every 5 years for sites
where contamination above risk-based concentrations is left in place. The 5-year reviews will continue to
evaluate the remedy to determine if it remains protective of human health and the environment. The
5-year reviews will be conducted for those remediated sites with institutional controls at least until 2095
(i.e., until the 100-year institutional control period expires) or until it is determined during a 5-year
review that controls and reviews are no longer necessary. As such, the next 5-year review will be
conducted in 2006 based on the OU 4-13 remedial action start date of June 2001 in conjunction with all
other WAG 4 sites that are subject to 5-year reviews. Reviews will continue to be conducted every 5
years thereafter until 2095 or until such time as they are determined to no longer be necessary and
discontinued with concurrence of the Agencies. This review date may be moved up to accommodate an
INEEL-wide programmatic review of institutional controls if agreed upon by the Agencies.

In accordance with the ROD (DOE-ID 1995), institutional controls have been established at the
CFA landfills. These controls include administrative (e.g., written notification of the remedial action in
the INEEL Comprehensive Facility and Land Use Plan [DOE-ID 2001a]) and physical (e.g., fencing with
the landfill borders delineated through the posting of signs) controls. The landfills will be subject to
5-year reviews with restrictions remaining until 2095 or until determined to be unnecessary during the
5-year review cycles. The CFA landfills, which were remediated under the OU 4-12 ROD (DOE-ID
1995), were rolled in under the OU 4-13 Comprehensive ROD (DOE-ID 2000b), which consolidates and
addresses all of the sites within WAG 4. As provided in the O&M Plan (INEL 1997a), operations and
maintenance of the institutional controls include, but are not limited to, the following:

. Inspection and corrective maintenance of the vegetative cover

. Inspection and corrective maintenance of the soil cover

. Inspection and corrective maintenance of the rock armoring

. Inspection and corrective maintenance of the NAT installations so long as monitoring continues
. Inspection and corrective maintenance of the time-domain reflectometer installations so long as

monitoring continues
. Inspection of institutional controls.

In addition, continued environmental monitoring will be performed as outlined in the Post Record
of Decision Monitoring Work Plan Central Facilities Area Landfills I, Il, and 111 Operable Unit 4-12
(INEL 1997b) and the Field Sampling Plan for the Post Record of Decision Monitoring Central Facilities
Area Landfills I, Il, and 111 Operable Unit 4-12 (INEL 1997c¢). These documents define the requirements
for performing the routine infiltration, vadose zone, and groundwater monitoring as required by the ROD
(DOE-ID 1995). Specific monitoring requirements include the following:

. Monitoring of the time-domain reflectometer arrays and NATSs for moisture infiltration
. Monitoring of the gas-sampling boreholes for contamination in the vadose zone
. Monitoring of the groundwater wells for contamination in the SRPA.
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Northing
10099.98
10100.01
10099.99
10099.98
10200.00
10200.00
10200.00
10200.00
10200.00
10300.03
10300.02
10300.01
10300.01
10300.02
10400.01
10400.02
10399.98
10400.00
10400.01
10399.98
10500.02
10500.02
10500.01
10499.94
10500.78
10499.97
10599.97
10599.96
10599.97
10600.04
10599.94
10600.02
10699.97
10700.00
10700.04
10699.95
10700.00
10699.99
10799.99
10800.00
10800.02
10800.00
10800.06
10900.04
10899.98

SURVEY COMPARISON FOR CFA LANDFILLS

Easting
10100.03
10200.00
10299.98
10400.06
10499.97
10400.02
10300.04
10200.02
10100.05
10100.08
10200.11
10300.07
10400.07
10500.02
10500.03
10400.00
10299.95
10200.00
10100.03

9999.97
10000.02
10100.02
10200.02
10299.92
10401.56
10499.95
10399.97
10299.95
10199.98
10100.03

9999.97

9900.01

9899.99

9999.99
10100.02
10199.96
10299.98
10400.02
10299.99
10199.99
10100.02
10000.00

9900.01

9900.01

9999.99

1997
4944.75
4944.06
4944.05
4944.02
4944.26
4943.36
4943.86
4943.97
4944.72
4944.75
4943.82
4943.14
4942.60
4943.36
4942.44
4942.86
4943.26
4943.89
4944.80
4945.03
4944.72
4944.54
4944.03
4943.12
4943.12
4942.14
4942.60
4943.15
4943.49
4943.72
4944.00
4943.22
494411
4943.14
4942.97
4942.44
4942.47
4941.92
4942.21
4942.38
4942.88
4943.33
4943.86
4943.50
4943.16

LANDFILL |
2000 2001 Description
494490 4944.86 LF-1 FINISH GRADE
4944.16 4944.14 LF-1 FINISH GRADE
4944.12  4944.12 LF-1 FINISH GRADE
4944.14  4944.10 LF-1 FINISH GRADE
4944.35 494433 LF-1 FINISH GRADE
494355 4943.54 LF-1 FINISH GRADE
4944.00 4944.00 LF-1 FINISH GRADE
4944.08 4944.07 LF-1 FINISH GRADE
4944.85 4944.80 LF-1 FINISH GRADE
4944.80 4944.78 LF-1 FINISH GRADE
4943.96 4944.02 LF-1 FINISH GRADE
4943.28 4943.26 LF-1 FINISH GRADE
4942.86 4942.84 LF-1 FINISH GRADE
4943.43  4943.45 LF-1 FINISH GRADE
4942.55 4942.56 LF-1 FINISH GRADE
4942.85 4942.90 LF-1 FINISH GRADE
4943.31  4943.30 LF-1 FINISH GRADE
4943.97 4943.96 LF-1 FINISH GRADE
4944.94  4944.92 LF-1 FINISH GRADE
4945.19  4945.22 LF-1 FINISH GRADE
4944.89  4944.90 LF-1 FINISH GRADE
4944.70 4944.72 LF-1 FINISH GRADE
4944.10 4944.10 LF-1 FINISH GRADE
4943.22  4943.22 LF-1 FINISH GRADE
4943.08 4943.10 TOP OF CONCRETE
4942.21 4942.21 LF-1 FINISH GRADE
4942.68 4942.72 LF-1 FINISH GRADE
4943.21 4943.22 LF-1 FINISH GRADE
4943.65 4943.61 LF-1 FINISH GRADE
4943.92  4943.90 LF-1 FINISH GRADE
4944.17 4944.15 LF-1 FINISH GRADE
4943.38  4943.41 LF-1 FINISH GRADE
4944.23  4944.19 LF-1 FINISH GRADE
4943.29  4943.29 LF-1 FINISH GRADE
4942.92  4942.90 LF-1 FINISH GRADE
4942.54  4942.54 LF-1 FINISH GRADE
4942.60 4942.59 LF-1 FINISH GRADE
4942.03  4942.04 LF-1 FINISH GRADE
4942.31 4942.30 LF-1 FINISH GRADE
4942.50 4942.50 LF-1 FINISH GRADE
4943.04  4943.01 LF-1 FINISH GRADE
4943.43  4943.43 LF-1 FINISH GRADE
4943.99 4943.97 LF-1 FINISH GRADE
4943.65 4943.64 LF-1 FINISH GRADE
4943.21  4943.20 LF-1 FINISH GRADE

Maximum
Minimum
Average
St Dev

Delta from 1997
to 2001
0.11
0.08
0.07
0.08
0.07
0.18
0.14
0.10
0.08
0.03
0.20
0.12
0.24
0.09
0.12
0.04
0.04
0.07
0.12
0.19
0.18
0.18
0.07
0.10
-0.02
0.07
0.12
0.07
0.12
0.18
0.15
0.19
0.08
0.15
-0.07
0.10
0.12
0.12
0.09
0.12
0.13
0.10
0.11
0.14
0.04

0.02
-0.07
0.11
0.06
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Northing
10100.02
10100.00
10100.01
10099.99
10100.00
10099.99
10099.97
10100.03
10199.99
10199.99
10200.03
10200.01
10199.99
10200.00
10200.02
10199.97
10200.00
10300.01
10300.01
10299.98
10301.44
10299.98
10299.98
10299.94
10299.93
10400.03
10400.01
10399.95
10399.97
10400.04
10400.10
10400.04
10400.02
10500.00
10500.03
10499.98
10499.95
10499.98
10500.02
10500.02
10599.99
10600.05
10600.01
10599.98
10599.99
10600.05
10600.00
10700.00
10700.04
10699.99
10699.93
10700.02
10700.03
10799.84
10800.12
10799.99
10800.01
10900.04
10900.05
10999.96
11000.02
11100.09
11099.95

SURVEY COMPARISON FOR CFA LANDFILLS
LANDFILL Il

Easting
13299.84
13400.03
13499.96
13600.03
13699.99
13800.03
13900.04
13999.98
14000.00
13900.01
13799.96
13699.98
13600.03
13499.99
13399.94
13300.03
13199.99
13199.99
13299.97
13400.03
13497.38
13600.02
13700.03
13800.05
13900.04
13799.98
13699.98
13600.06
13600.01
13499.93
13399.81
13299.94
13199.95
13200.01
13299.95
13400.03
13500.05
13600.01
13699.99
13799.98
13800.00
13699.97
13599.99
13500.02
13399.99
13299.95
13199.99
13200.00
13299.96
13399.98
13500.06
13599.99
13700.08
13500.12
13399.89
13300.04
13200.01
13199.97
13299.96
13300.04
13200.00
13200.02
13300.01

1997
4936.64
4936.15
4935.94
4935.63
4935.35
4935.40
4935.59
4934.48
4933.84
4934.83
4934.84
4934.92
4935.14
4935.60
4935.87
4936.19
4936.69
4936.95
4935.58
4935.01
4934.96
4935.08
4934.45
4934.01
4931.11
4933.41
4934.18
4934.24
4934.24
4934.40
4934.80
4935.24
4936.97
4937.01
4935.35
4934.33
4934.02
4934.16
4933.48
4932.50
4926.46
4931.34
4933.11
4933.70
4934.10
4934.60
4936.81
4938.49
4935.88
4933.77
4932.02
4928.11
4922.00
4923.69
4929.94
4933.42
4936.45
4934.49
4928.73
4929.22
4933.95
4932.30
4926.08

2000
4936.61
4936.22
4936.02
4935.67
4935.43
4935.43
4935.64
4934.57
4933.91
4934.89
4934.95
4934.92
4935.20
4935.67
4935.94
4936.26
4936.79
4936.93
4935.57
4935.08
4934.99
4935.18
4934.53
4934.01
4931.22
4933.51
4934.18
4934.31
4934.49
4934.49
4934.90
4935.30
4937.01
4937.05
4935.51
4934.43
4934.26
4934.24
4933.62
4932.62
4926.58
4931.39
4933.18
4933.84
4934.08
4934.71
4936.91
4938.57
4936.06
4933.82
4932.21
4928.24
4922.03
4923.91
4930.13
4933.55
4936.56
4934.57
4928.76
4929.16
4934.06
4932.09
4926.21
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2001 Description
4936.61 LF-2 FINISH GRADE
4936.17 LF-2 FINISH GRADE
4935.99 LF-2 FINISH GRADE
4935.67 LF-2 FINISH GRADE
4935.41 LF-2 FINISH GRADE
4935.38 LF-2 FINISH GRADE
4935.63 LF-2 FINISH GRADE
4934.56 LF-2 FINISH GRADE
4933.91 LF-2 FINISH GRADE
4934.83 LF-2 FINISH GRADE
4934.89 LF-2 FINISH GRADE
4934.87 LF-2 FINISH GRADE
4935.13 LF-2 FINISH GRADE
4935.65 LF-2 FINISH GRADE
4935.89 LF-2 FINISH GRADE
4936.24 LF-2 FINISH GRADE
4936.76 LF-2 FINISH GRADE
4936.93 LF-2 FINISH GRADE
4935.53 LF-2 FINISH GRADE
4935.04 LF-2 FINISH GRADE
4934.89 LF-2 FINISH GRADE
4935.15 LF-2 FINISH GRADE
4934.48 LF-2 FINISH GRADE
4934.08 LF-2 FINISH GRADE
4931.17 LF-2 FINISH GRADE
4933.48 LF-2 FINISH GRADE
4934.17 LF-2 FINISH GRADE
4934.29 LF-2 FINISH GRADE
4934.46 LF-2 FINISH GRADE
4934.46 LF-2 FINISH GRADE
4934.88 LF-2 FINISH GRADE
4935.28 LF-2 FINISH GRADE
4936.98 LF-2 FINISH GRADE
4937.10 LF-2 FINISH GRADE
4935.54 LF-2 FINISH GRADE
4934.43 LF-2 FINISH GRADE
4934.23 LF-2 FINISH GRADE
4934.26 LF-2 FINISH GRADE
4933.61 LF-2 FINISH GRADE
4932.62 LF-2 FINISH GRADE
4926.55 LF-2 FINISH GRADE
4931.38 LF-2 FINISH GRADE
4933.17 LF-2 FINISH GRADE
4933.82 LF-2 FINISH GRADE
4934.10 LF-2 FINISH GRADE
4934.70 LF-2 FINISH GRADE
4936.89 LF-2 FINISH GRADE
4938.53 LF-2 FINISH GRADE
4935.96 LF-2 FINISH GRADE
4933.75 LF-2 FINISH GRADE
4932.11 LF-2 FINISH GRADE
4928.17 LF-2 FINISH GRADE
4922.02 LF-2 FINISH GRADE
4923.91 LF-2 FINISH GRADE
4930.14 LF-2 FINISH GRADE
4933.51 LF-2 FINISH GRADE
4936.57 LF-2 FINISH GRADE
4934.47 LF-2 FINISH GRADE
4928.74 LF-2 FINISH GRADE
4929.13 LF-2 FINISH GRADE
4934.03 LF-2 FINISH GRADE
4931.98 LF-2 FINISH GRADE
4926.09 LF-2 FINISH GRADE

Maximum
Minimum
Average
St Dev

Delta from 1997 to 2001
-0.03
0.02
0.05
0.04
0.06
-0.02
0.04
0.08
0.07
0.00
0.05
-0.05
-0.01
0.05
0.02
0.05
0.07
-0.02
-0.05
0.03
-0.07
0.07
0.03
0.07
0.06
0.07
-0.01
0.05
0.22
0.06
0.08
0.04
0.01
0.09
0.19
0.10
0.21
0.10
0.13
0.12
0.09
0.04
0.06
0.12
0.00
0.10
0.08
0.04
0.08
-0.02
0.09
0.06
0.02
0.22
0.20
0.09
0.12
-0.02
0.01
-0.09
0.08
-0.32
0.01

0.22
-0.32
0.05
0.08
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SURVEY COMPARISON FOR CFA LANDFILLS

LANDFILL I
Point # Norlhing

2 10300.03

3 10299.99

4 10400 02

5 10399.98

6 10399.97

7  10500.04

8 10499 99

9  10499.93
10 10600.05
11 10599.95
12 10600.01
13 10699.95
14 10700.06
15  10700.06
16  10699.98
17 10800.01
18 10799.94
19  10800.07
20  10799.91
21 10899.98
22 10900.06
23 10899.97
24 10899.95
25  10999.97
26 10999.93
27 11000.02
28  11000.06
29 11100.04
30 11099.98
31 11100.01
32 11200.01
33 11200.04
34 11199.97
35  11299.97
36  11299.99
37  11399.99
38 11399.95
39  11500.04
40  11500.06
41  11600.00
42 11600.06
43 11700.02
44 11699.98
45  11799.95
46 11800.04
47 11900.00
48  11899.96
49 12000.06
50 11999.99
51  12100.01
52 12100.00
53  12200.03
54 12200.04
55  12300.00
56  12299.96
57 12400.02
58  12399.97
59  12499.94
60  12500.00
61  12600.04
62 12599.91
63  12600.09

a. Delta from 2000 to 2001

Easting
9699.97
9600.03
9599.97
9700.02
9800 00
9800.00
9700.00
9600.05
9599.98
9700.01
9800.00
9800.00
9699.98
9599.98
9500.00
9500.01
9600.02
9699.99
9800 01
9800.01
9699.99
9600.02
9500.03
9500.01
9600.03
9700.00
9799.97
9700.00
9600.00
9500.02
9500.00
9599.99
9700.01
9600.02
9499.99
9500.01
9600.01
9600.01
9500.00
9500.00
9599.99
9600.02
9500.00
9500.01
9600.24
9600.02
9500.02
9500.04
9599.98
9600.02
9499.99
9500.00
9600.01
9600.00
9500.00
9500.00
9599.99
9599.99
9500.00
9400.01
9499.95
9600.03

1997
4945.68
4946.02
4946.19
4945.61
4944.50
4945.19
4945 .57
4946.16
4946.11
4945.58
4945.14
4945.04
4945.66
4946.08

no data
no data
4946.05
4945.21
4944.90
4944.87
4945.40
4945.84
4946.47
4946.13
4946.01
4945.00
4944.42
4944.03
4945.58
4946.00
4945.82
4945.31
4942.58
4944 .57
4945.27
4944.90
4944.38
4944.17
494454
4944.62
4943.87
4943.60
4944.27
4944.05
4943.37
4943.46
4943.92
4943.78
4943.28
4943.03
4943.66
4943.38
4942.72
4942.58
4943.43
4943.08
4942.08
4941.85
4943.21
4944.48
4943.38
4942.04

2000
4945.73
4946.08
4946.17
4945.71
4944.52
4945.27
4945.75
4946.20
4946.15
4945.60
4945.20
4945.02
4945.70
4946.16
4944.79
4946.38
4946.10
4945.31
4945.01
4944.94
4945.41
4945.86
4946.37
4946.17
4945.93
4945.07
4944.52
4944.09
4945.62
4945.96
4945.79
4945.35
4942.71
4944.64
4945.35
4944.97
4944.49
4944.26
4944.56
494457
4943.97
4943.67
4944.28
4944.07
4943.25
4943.28
4943.86
4943.69
4943.08
4942.74
4943.39
4943.45
4942.81
4942.60
4943.57
4943.02
4942.17
4941.87
4943.25
4944.58
4943.50
4942.22
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2001 Description
4945.72 LF-S FINISH GRADE
4946.08 LF-3 FINISH GRADE
4946.14 LF-3 FINISH GRADE
4945.70 LF-3 FINISH GRADE
4944.52 LF-3 FINISH GRADE
4945.27 LF-3 FINISH GRADE
4945.70 LF-3 FINISH GRADE
4946.14 LF-3 FINISH GRADE
4946.15 LF-3 FINISH GRADE
4945.56 LF-3 FINISH GRADE
4945 24 LF-3 FINISH GRADE
4945.08 LF-3 FINISH GRADE
4945.72 LF-3 FINISH GRADE
4946.15 LF-3 FINISH GRADE
4944.77 LF-3 FINISH GRADE
4946.41 LF-3 FINISH GRADE
4946.12 LF-3 FINISH GRADE
4945.34 LF-3 FINISH GRADE
4945.03 LF-3 FINISH GRADE
4944.94 LF-3 FINISH GRADE
4945.45 LF-3 FINISH GRADE
4945.87 LF-3 FINISH GRADE
4946.56 LF-3 FINISH GRADE
4946.20 LF-3 FINISH GRADE
4945.98 LF-3 FINISH GRADE
4945.08 LF-3 FINISH GRADE
4944.56 LF-3 FINISH GRADE
4944.11 LF-3 FINISH GRADE
4945.68 LF-3 FINISH GRADE
4946.03 LF-3 FINISH GRADE
4945.85 LF-3 FINISH GRADE
4945.35 LF-3 FINISH GRADE
4942.71 LF-3 FINISH GRADE
4944.65 LF-3 FINISH GRADE
4945.38 LF-3 FINISH GRADE
4944.97 LF-3 FINISH GRADE
4944.41 LF-3 FINISH GRADE
4944.17 LF-3 FINISH GRADE
4944.58 LF-3 FINISH GRADE
4944.52 LF-3 FINISH GRADE
4943.91 LF-3 FINISH GRADE
4943.57 LF-3 FINISH GRADE
4944.19 LF-3 FINISH GRADE
4943.97 LF-3 FINISH GRADE
4943.27 LF-3 FINISH GRADE
4943.33 LF-3 FINISH GRADE
4943.93 LF-3 FINISH GRADE
4943.67 LF-3 FINISH GRADE
4943.13 LF-3 FINISH GRADE
4842.90 LF-3 FINISH GRADE
4943.60 LF-3 FINISH GRADE
4943.51 LF-3 FINISH GRADE
4942.83 LF-3 FINISH GRADE
4942.63 LF-3 FINISH GRADE
4943.51 LF-3 FINISH GRADE
4943.02 LF-3 FINISH GRADE
4942.17 LF-3 FINISH GRADE
4941.88 LF-3 FINISH GRADE
4943.20 LF-3 FINISH GRADE
4944.54 LF-3 FINISH GRADE
4943.50 LF-3 FINISH GRADE
4942.14 LF-3 FINISH GRADE

Maximum
Minimum
Average
St Dev

Delta from 1997 to 2001
0.04
006
-0.05
0.09
002
0.08
013

-0.02
0.04
-0.02
0.10
0.04
0.06
0.07
-0.02
0.03
0.07
0.13
0.13
0.07
0.05
0.03
0.09
0.07
-0.03
0.08
0.14
0.08
0.10
0.03
0.03
0.04
0.13
0.08
0.11
0.07
0.03
0.00
0.04
-0.10
0.04
-0.03
-0.08
-0.08
-0.10
-0.13
0.01
-0.11
-0.15
-0.13
-0.06
0.13
0.11
0.05
0.08
-0.06
0.09
0.03
-0.01
0.06
0.12
0.10

0.14
-0.15
0.03
0.07

»
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CFAZ i Activy CFA-] FMay-01 Frside puimpheuse Hi A

CFADISPOSAL WELL 85 3-Mag-0 o sirticn frace Us BoE WA

COREHOLE 20 a7 F1-May-61 Airmoncan §100 kek AIMENCAN 5100
H- 18 147 - Jun-0 WSGS conteolied 77 Anerkan ok 20 Armerican 20
LEH- 2 140 ey LSS conrollad, Mashed fock 280 Masker 2540
IHEL-1 186 5 My -0 Ammiarcan 5100
LF2-0 115 At LPz-m 0. Moy 01 ] M Ao s 5100
LFz-02 1080 htive LF34 e = HE A nain 5100
LFz03 1] At LRI 0Nyt ) NF At il . a100
LF2-04 192 Actve LRI04 I0-May-4i1 . hiF AIMEiICEn 5100
LF 205 153 Actvi LF2:05 Ity 01 WF AMarican 5108
LF2-06 154 Ackve LI 2-08 Aday 0} MF American 5100
LFy-07 1495 Ak | F7.07 MMy ) ~_NF FUTHTICEN __ 500
LA 168 Active LFz08 Ay 01 = WF AMEncin 5100
LF2n9 197 Aclive | Faumm w1 My 01 NF ArmericEn 5100
LF2-io 160 Achvo LF210 LAy o _ﬁ.rlmric:an 5100
L 180 Active LF1 My HF American 5100
L3 20 Acihm LE3D1 H-May-01 HiF Amarican 5100
LF3-02 Ll Aie LF3 03 31w HF American S10:0
LF303 22 Aciie LFao3 1My 01 i American 5100
LF3-4 203 Fcdhe LF3-04 3y 1 MF Amencan 5100
LF3-05 2K Acive LF305 I-May-I HF Amancan 5100
LF3-08 205 Actin LF 300 My N American 5100
LFM-07 HE Ackvo LFAO7 30 M0 WF Amencan 5100
LF3 7 Arfue LFAON E e HF Amarican 5104
BITE 08 ITh ok dind (1S5S Admin anrbioly

SIEC-44 )] e wigied UEGEE Agdmin comimly
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Eepse

‘Well Inspection Checkhist

Well ID: an,

el Note: < A - 1

Datc of laspection: S/t Purpose of luspeciioo (check ong)
Location/Direcsions vo 1he well: [nstitutions] comeo]
" | ROuiine MalMenance .
MNonratine maintemioee N
{Mher
Tdentidhcarion Yeu Mo _ GPS Cogrdinkies
T well idesified, marked with a tag eic ;3 282
IF yas, desorbe Taw, where, and wial il says: Monbing: <831 197%
| Propeaion, T
Davarn; WS 34
Locking well cap J . ¥ea Na GPE prads: Recreational
In cap o wellhepd box pregsal
| M ye is it secutely anached io fhe casing i
| How iz it atteched (circle one) Welded Holbed

Daseribe (he conditicn of the cap

A-14

Laockes Xea No Electrical Yea Mo
| 15 the wel) tocked tpon departare 15 an elecineal phug present
| 1dentify she cpaditing of the lock Wit type of plug is prezent {volis, amps)
Ntemtify the rype {misr) of tock, and the lodk uber i
Fridective Poda Yen Nu Fhuiographs Yes Na
| A% proleclive et Dresen 'Wa the well phrlographed
| 1 yes, are posl painted vellow Wht camera was zyed
I ves, howr many (circle one) 1_2 3 4 & Which smarnt cad are e pholotonn 1 2_ 3
Is & leag oo post removalie | | List the phatograph rmbers
- | Dhapeiib the condiben ol the posis
Blaberins Yea | Mo [ More marerinia Yes Nn
Is g waler acoess Hne pretent I+ o discharge line peesont
| I ves wihad diatnens 15 it If yes, whai diamoter
if yes, whal material type {oircls one) If wes, what materind type {circls omed
algindess sleel EAFvaiined sesl FvC otdier siatrless elesd  gulvamized mesf PO gther
If othey, what is it IF cerher, wbat 1538
M. 1 Yes | Ne —
% 1he Wittt Jeva] measnring notnt marked i Sorfece Pad Yeu Ne
f yes, horw 1 T5 8 concrete pad peetent
Stlek up Inclees 1f yes, deccribve the condiion
Suick up of surface casing abave coacroie pad
Stick ug of wrell tasing stick up abvve the pad Sarvey Yes Na
Stick i of water aecene pipe shove de pag I & SOTvEY (DTEES] MCArkeT presem
Stick up of waker discharge pipe abrve (he pad U ves, whal is recorded
Deexorihe the genernl condition of the wail
Agditinmal cowmmentsithers hozards plthewedl = S Fm-f 4, ¥
o 1irgad +r £ :
Chegidigt g
t Date. % Yqm) o1




A aLs s L

Do pd

Well Inspection Checklist
Welllln Oy [Weli Name: &£ 8 .4
Date of Dspection: S 15wy i Purpese of inspectipn (check pne)
LorationMirections to fhe well; ! _{ [nsitmniosal ol
v | Routine meimenance
1 Momroutine noainenanee
i { Cithwt
Tdentiflcation Yes Mo PS5 Coordinntes
| I= wall icentified, marked with 8 {ag etc EL 7 R K
[T ves, describe how, where, and what it savs: Nﬂﬂhm& MEDITLYN
Frojection: UTM
omem | WiGS B4
Yawckbrg welf cap Yea Ne GFE grade;  Recreationgl
1% cap ar welthead box presen
I ves 35 1 sevurely atiched to the casmg i 3
How is i ol it atached {clrcle ons) Welded Bolted |
Dieterlbe e condilinn of e cap
| Can well bt scocsged writhout unlocking, and if o, how {ic umboll the tup
Lotks Yes N Flectricat Yex Na
Is the well Incked upon depathire [glp.g_g_;hcuv}gll_glgpmmt e
Tdenbfy the condifion ef the Jock What type of plug is present (valts, amps)
Idendfy the type [refar) of inck, and the Inck nurmber
Proicciive Pasdy Yes No Phodographs Yen No
A P et v pesis pesnt Was the well phaopraphed
L ves, are poat painted yellow WWha carmera was weyl
1 ves how many foircle onej 1 2 3 i 5 Which smar card are the phetps on 1 2 3
Is at Jeast one post remevable | I 1 List the philogranh hunebars
Desoribe the condition of the posts
Material ¥es Mo | More maberialy Yix No
Iz & wator acoess line present [ & diacharpe Hnt pdespn
I ves, what diameter is 2 IF ves, whal digmeter
3 yes, what matetial type (Cicde o) Hyes, what material type ¢eirche one)
stadnless seel Ealvarured slesl VD ether siinless sieed  gahopioed geel  PVC oty
I other, whatisin - IF other, what is i
Measuring paint Yea My
I5 U weler tevee] poeasuring pot mnacked Surface Ped Yes Ng
If yes, Furar Iz & concrete pad present
| Stlck up Inches _If7as, despribe tha conditign
Slick uproF surface casing shove Concrele pag,
Stick wp of well casing Flick up shove (e pad Survey ¥e He
|_Stick u of waler srcess pips above the pad iz 7 mirvay (brass) marker present
Slick up: of water discharge nipo above e pad IF ya5, what is reconded
| Doscribe the gronrsl condition of the well
Addidonad evinmertaOnder hazards althe well e ‘_FF!ﬁﬁE P Pyp jn A uAl e cw e M Fﬁgaplu_..gg

Chbck!m rwhewedhy nri
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Well Inspection Checklist

Wellll:. B\ [WellName: £ B 5
Date of Inspection, S 1% (n| i Purpese of inspectivn (check ore)
EocationMivections to {he wedl; ! _{ [nstmbonad ol
v | Routine maimenance
F 1 Monretine naimenamee
i { Ctht
Tdemtiflcation Yes . HN» PS5 Coordiaates
| L= wall identified. marked with a tag et L7 R A S
I ves, describe how, shere, amd what it says: Nﬂﬂhmg ML
Projectien: _UTM
dEmem; WS B4
Lawckbrg welf cap Y& Na GFE grads, Recreationg]
1% cap or wrelthead bax present
FF 85 i5 1 S00URETY atuched 10 the casmg i B
How &5 it abia it atlached [circte one) Welded Bolted [
Dieterjbe e comdition of e cap
| Can well b scecsged writhout unocking and i o, how (e umball the oy
Lolks Yes Na Flectrical Yex Ka
1s the well Incked upon depastare Ts an eleounical plyg prosemt_
Tdentify the condifion afthe lock What bype of plug is present (valts, amps)
Idend By the type {mofer) of iock, and the lock nurnbet
Prolcciive Pasls Yes No Phoiographs Yen Mo
e pritesihve et peeaent Was the well phaapraphed
LI yes, are poat painted yellow Wi canmera Wik wel
1 ves, how {rprcte onej 1 2 3 4 5 Which o, caed e the photns on 1 23
Is at Jeast one post remwable | I 1 List the phologranh hunbers
Dreseribe the condition of the posts
Materiah ¥z Mg ] More materizis Yix No
Iz a wator pucess line present [e & dideharpe Hne el
If ves, what diameter is 2 IF yes, whal diaimeter
I yes, what matesdal type (Cicle o) H yes, what materia type {oirche ons)
sradnless sael gatvaruzed sesl Ve other szipless sieed  pahopived gedl PVC oiher
T other, whatis it . If other, what is #
Measnuring paint Yea Mua
I5 the wedlew beve)] pneasuring poimt macked Surface Ped Yo Ng
If yes, e ir g concrewe pad present
| Stlck up Enches If 7es, describe the conditian
Shick e oF surface casing abave Concrele pag
Stick up of veell casing slick up 2hove the pad Survey ¥ Ne
| Stick up of waler secass pips above the pad iz a sy (brass) markcy present
Slick vp of water discharge nipo above: ke pad IF yas, wihat is reconded

| Doperibe tha geoorsl eondition of e well

Aididiona evtnmettatTnter hazards ol e well  pei ) ‘_FF!ﬁﬁS S g dn A vAR e Tm b Fﬁgaplggﬂ

Chbckhn Teviewal b}l nri
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Well ID: 189
Well Name:LF2-01
Date:May 30, 2001

File Name:CFA\189 may 30 01.jpg
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Well Inspection Checklist
Well ID: J9o [Weli Name: £ P2 = 03—
[Bate of lnmpestion: </n0r 0 ( Purpese of mspection {check pns) |
Eocation/MHrectloms to the Well:h Bam, o (KA ousiacRos o7 gantrol
Plouiing: pwintssmnos
Nonwowtine malmenance
Cther
Tdentifeation ¥es Ne PS5 Caopdinntey
15 well dentified. muarked with 3 tag etc - Euting 343 9ra
Mhﬂ wher and whatit sy etsgdad g o ing: & :
i swntl Ly £E2 .2 o UTM
> - ars G TR I - Wos A
| Rogjchig wol ehp - Ny (5 grade: Recreational
L2 oo o wellhond box peescat .
TFyea iy 3 gectnly attached (o Bhe caskig = |
Haw s it Weided  (Dolind™
Describe he condition ofthecap {4} gaop
Cam well be aceeasod withow nnlocking, A i 50, how {ic babolt the cap)  #2#
| Lacks Yes No Rlectrical ¥ [
I+ i well bockced opon deparhmre w Ix am el=girical pheg preres }
| Tdenify the condifion of thelock ~ — a*Feo g or | What trpe of plug ic peosent {vokte aimpe)
%ﬂw Saggldy, prats pobonc,
. L= L
Frotective Fosls Yeu Ne Fholographs ¥ea No
| g prowective posts presoat el W the ol photoprapbod
[ I yes, are post painted yellow [ Wit e Wit wed £ Jotng B
It yer, horwr o) 1 2 b 4§ Wiich sman: cwdarc thephotoson (> 2 3
In of leamt onm post removable | ] List the photograph members
| Describe the condition. of the posts CnY Al fwn o M
¥ Na__| More muprish ¥ No
1s o iter dccess bine T Iz 2 dischicge [ine present = -
K 71, what dbumeter i it [f vou, whrt diameter s
B yeo, whd coodertial type {oircle nn:}/ I wee, whet ssterinl {zircle ooe)
sainioss picel  pulvwnized steed vty | stainless steel sed  PVC other
IE other. ikt 8 3 I calozr, whiad ds it
 Planpgriog pelat Yes | Ne
gummwﬁm - Surface Pad Yoo | No
If ves, bow v i% A s L& 5 concrei pad presenl el
[ b% If vou, describe the: condition
up of mrface casiag above concrere pad [ L] o ag sl r o
Stick wp of well casing stick up shore che pad — Sarvey Yeau Ko
|_Gtick: ug of rader acchs pige whirve the pad — s rutvey fhcns) odrer dges i
Stick wy of ot dihourgs pripd abore tha pad | —m—— Kyo whitls teordad L7 g D7
Describe the general condition of e will & gy Gomdlor &5~ SI087 Somsmce |
gl e vt s | f A s
Additonal cosos ety hrds af the welll
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Well ID: 190

Well Name:LF2-02

Date:May 30, 2001

File Name:CFA\190 may 30 01.jpg
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Well 1 tion Checldist
Wk I): L i [Well Name: ¢ F 2 - &
Bate of lnngrection: o . Prrpass of lnspection {check pug)
YocationMirections o tho wells = /& o L 21 Inatimgioasl comrg]
e Wee MEERenRIY
—_ Monrguling mainienance
Otiwr
Tdeatification Yor Ma GPS
Is well § marked with 4 lag cig e
If ye6, depcribe hony, where and what it eays: Monthing. i A
| Profection: LM )
| Datum: WGSB4
Lacking well cap Xea N GFS yrude:  Rerreatiobal _
In A or wollseisd box poesrmi -
W pas is i ocansiy attached & the casing 1
[ Flow 44 it stincbed (zircle ope) Bolied
Desribe the condition of the 0ap __ =y.gn .
well bo sccesued without anl mdifE, o Govnbolithe cap) AP o - itell G |
Aol o ¥ Eé,& Gt
Locks ¥ex Na Flairical Yo No
%@m - 18 4n elogirical phig presens
| ety the condirion of the Lock Ao What type of plus is presend (vola, amps)
Yedremiify the rype (mfar) of fock, and fhe lock aumbey ~ dfae’
| Proteetive Porty ¥ K ; Yes [ o
I D) £ |
[ Ao prosective poets presen e Waa the well photograghet
| yes, 1o post poimed pellow — What caviers was uaed %t
Ef yes, bow many {chrcleone) & 3 i3 Whick srtart cand sipe the phiotes on 23
| 1o ¢ leaot moe post romovmbls | =L Ldst the: phutograph mambets
Desctlln: e cisudition of e poats -~ [ 24 o gy st
| Mmcrink _Yey | Mo | Meve materiss i Yo Ko
Uy o wamter pocess s present " { Ty 3 dischirge e presanl. [l
If yer, whel disemedes i it~ IEyes, ; "
B yes, what material (ot one) H yes, what material fype (gircle ooe)
stainiecy el menl PV other stainlers sog! gnal b
Huther, whatia it TE xhor, What b5 &
Messuriag poigt e Yeu Ma
_Iu"ﬂw@ = | Surface Fad Yer No
If yex, how %
 Stick wp Inches T yee, describe Bhe conditive L} A lg)
| Stick np of murfpce casing shown coaerets pad m—
Stick up of eick he 7 LT A Sarvey Yo | e
Btick up of waler Saxg Pl sbove the pad —— Ina TieT il
| Stick up of weber dwchargo yipe above the pad = 1 o, whut is rcordod
[ Diescribe the penetat condion of e welk Seod P2 caueif L /fo el o
AdEtonal commenzafOtar hazards o the well
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Well ID: 191

Well Name:LF2-03

Date:May 30, 2001

File Name:CFA\191 may 30 01.jpg
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Wall inspection Checklist
] (T [ WelKame: = L5 2~avy
Date of Eurpose of Inspection (check ono}
&uhmmhumm o e N CEe et Engtintlomal comtool
+1 Fomtine nusmtenation
Momroticile maibamernce
Glfer
Edentification Yo Ne GPS Cowifianies
To well Hlanihied, rarked witk 2 | Easing:
1f yes, describe how, whare, and whattt savs: m
Projection: LTAL
Datan: WGBS 81
well Yer No OFS pade:  Becorsuional
[T cap o willhend bea presunt —
T ves 1 i prowrely artached 1o fhe canig = |
Faw I f: ataches (clrdte owo) Boked
Deacybe 1he condition of the il —
 Can welf be scoesmsd without velocking, aod if 0, how (le urholt thucsp} el ~foy Lo fag s
Lol Y, sl
Lacks Yes Mg Bhecirizn] ¥ No
T ther vl E doecdena] e Is an slectrieal phof presen A
Mentify the oondition of the dock oz 7ol Wmml
| Edoofity tha trpe (infim} of lock, and the lock puriber_yCs)
|____ A dog  sipeo
Frotective Posa Yo No Fiaqtegrapha Yo | N
| Are protective poaty — Wi the woll phologtaphed £
M@w i Wil caneris Wi uaed fﬂ%ﬂr
L yes, how mary {oirdeemcy 1 2 £ 3 Which gt cand wro the photos on z 3
Is af Jedtsd vt powl restorebiles | ] Lisk the IriAbers
* T Descaibe the condition of the posla — Go0 L> B_%—?Fd

) Yes Na | Mggmﬂ ¥ %
[ Te o water accem kino preseny: =T [isad =
If i [Fvan, wht
K yus, what maleria gype (oircte one) I you, what judteria! typo (circle one;
wiainicet sieed sl  FVC ath stainloss plviioed siexl  PVC  other |
LE veihoew, whad 15 K I s, wiert i &t
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Well ID: 192
Well Name:LF2-04

Date:May 30, 2001

File Name:CFA\192 may 30 01.jpg
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Well Inspection Checllist
Wel ID; /9.3 [ Well Nome: 32— o5

YEI_..-" Na
well idertifi=d, marked with a tag cte Tl

1f yea_ describe iow, whese, and what it says: _‘%‘@L{T gof
AL erald s g T D

| Locking wel cap ng‘ No
Ilgnrwdlhﬂd box pessent
nk arsched to the
Hwi:iu.uluhul[wdnmil
Dreacxiba the coadition of Iba Ce sao
- EE @ Rt FIar >
Coan wall be sooerzed withoot i i luwuunhulllhn
Lodo Xs No Lhectrlcal “ Ve No
1o the weli ocked Ts an electrical plog pree=n
of the lack e What trpe of plug s present {wals, ampa)
The af lock, ind tie Jock murnbes
e - iga
¥, Yeo Na
Wiy the well photographed il
What cimera waa naed D o

| More materishe s Yez [ Mo
It a dischaces Liné greacot ) el
dinmater " }
T yea, what cumtzplal type (circls one
strel PVL other
if pther, whist is it '* i
Y Na
iﬂfl_u!.ﬂ_ o

' e ) i e ot
!}%&.&L._
Map = M Jdelasz.n?
295F£ A% -

Iy
AL TINL
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Well ID: 193
Well Name:LF2-05

Date:May 30, 2001

File Name:CFA\193 may 30 01.jpg
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Well Inspection Checklist

Well iD: P id TWell Name: _J &2 — 0
: Y Purpose o mapectbom (check one)
Locatiso/Mrecticnntethewall: Loawp Hrr o L oo sopdiom, coalrl
. - TRainsramce

) gaacl

A-26
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Well ID: 194
Well Name:LF2-06
Date:May 30, 2001

File Name:CFA\194 may 30 01.jpg
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Well Inspection Checklist

—

| Wel Name: 262 -~ o7 —

Bate of H

2y .
thewed, A~ " M df G- 0%
waxrm e

Tdentification . Yer Nor
T wred] bdermifled, odtked wi o 1 -
iy [ kot it
-
| Jacking well cap Yes - Na
Iz weilkend box el
Egﬁu@mmgm
Haw clrcle omt Holied .

| How 2 it sthwobod {clrels one)
Dercribe ths condtim ol e cap & o g ur

mwh#mmmq&w{ammuﬂ M&.ﬂg_
i
Locks

Yo T Eestrcs) Yei

Is tha wel| locked wpou - hmﬂemi:& l--""
ify the 2ecbsom of e ock A Wit type of plo gupr?(mmj
the tha
for o grfm

[Frsiestis Fas e T e e Yo [ T ]
AT pneative Pos present " Wai the wnll e
Il yes., are st pwinied yellow _ Whai s b
If you, Sow mamy {circle ome) Y 2 oAk 4 8 Which smert card sre tha phatos cn & I
Izl iggsi gne post emoveble | e | mmm
[ Db the contition of U P06 %
[Wiaderiats Veg | o vy Vo T Fo |
hnmm]ﬁwm!/f =" Toa 1Im [l
I oo, what dismactcr {3 it IFyey
H yoa, what sxdesial type i) Hym, MWW Cetrele one)

Ve ol gginlom uae]  pnivacized meel PVE wther
If peher, ]Idim‘ what b it

Yeu | Na
Ix iha waber lval Yo I::.- 1
If ves, Jurwr - . Ram
mgﬁnﬁﬂmﬁgm e :
Hti of Btick iﬁ I Yo e
h A ' ¥ e iy e g™

e R T

A-28
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Well ID: 195
Well Name:LF2-07

Date:May 30, 2001

File Name:CFA\195 may 30 01.jpg
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Well Inspection Checkdist

Welt 17 /9% (Wl Name: L P2~ %
Duale of Tuspectbme: /e # ¢ l'm-nnaul'iunaﬂu(ﬁmckm}
LocatiooDirections to fhe well: = F% me 0 CFH  Jumeher | | Institutional comol
~+Rouline FRimtenance
MNanmroptim eintenance
Xber
| Identificailem Yes . | No & ]
Inmilidmuﬂad‘muhdmmat_:;m HM ! Easting: ...‘r;rf; -
and what it Lol e wyfpdt Nothing: Y27 3F
& ot ' pp"?" Projection: UMM
* . Duatam:  WGE 54
weil cap N Yes - Ne GPS grade. Recreatiogal
| Is cip o wrellhead Do preonsd el
IF yos & it securely attached o the caxing T |
"Hlow i F stiached (zircls oney

1 IE yeu, howr oftcls ome L
I8 AL Bbiat ol Pl TemwvabiLs

Dceyiba tha condition of e caf
Can well b8 A00esvnl withont WIDGkIE, wwl 1T 40, haw (15 unboll thecap) & &
Lot Yit No Ehecivieal ¥ex No
Ismmplusm L
- Wha: type of plog is pees:
ot Ll Fa A 7
No

el Was ther wall prhodo grirhed

fall What caneees vy wocd

2

i

" Describe tho conditlon of the pepty — ¢yrpe o

[ Mvterials
|18 4 vinter acoman line Toscnnd

—_

M yes, what dinmeter i fr

EF yeq, yhat oatevisd type 4
R e el ﬂm _ "

kf othoen, whitt 15 it

X Mo
o
b 7 R
j Y} No
Stick wp of water nccers pips shove tee pad ) presem
Lrick wp of water Jiszharge pips above ths pad T g [Tfves winkisreeorded Lg —~oF
Deescribe he conditunof o well  Hgp £ (p - AIpL(  dp il cgrem

A-30




Well ID: 196

Well Name:LF2-08

Date:May 30, 2001

File Name:CFA\196 may 30 01.jpg
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Well ID: 196
Well Name:LF2-08

Date:May 30, 2001

File Name:CFA\196 may 30 01 open box.jpg
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Wel! Inspection Checklist

Wel ID: 197 [ Well Name:  LE2Z— &9
| Date of laspection: o/3cy o ¢ FPuepose of ivapeetlon fcheck one
Locatian/idretticns dothe well: A 5o ag ;ﬁ fagmbis P bt Ingitliutinnal eoatml
- ine maltEnancT
NoRnnia nAatance
i1 il

Tdemiifieation Y Mo PS5 Coordinates
Jg well idaifled, marked witha g elc -—" : P —

K}!&M#W:ENWH%. S g ggpriad | Morhing:
& Pr _ et Frojaction:  UTM

Datum: WIS 54

11 gt leari ons mraovable |

Lacking well cap Yes Mo GPS grade; Recreational ]

L= cap or welliead box present 4

If yeu is it Bligchied fo the casing —

How is i) atlached {grely anc) Weaded %

Desuibaﬂamcﬁtlmnﬂh:gg i spod Al TEE B i Svy)

Can well be scconssd without unlocking, and i =0, how (ie unboltthe cagy  +7 &2

Leeks Yes No ! Electrical Yes 1 Na

I the well Jocked upon deparue el 1.5 an electrical plug present e

Ideptify the condidon of the ek e Whrt typo of plog is prescat

| 1dentify the type (migT) of jock, amd ihe lock sumber i £/ Je pred A EZE:
A =k = i

Protective Posts ¥ey Ne M Yes N

Ave protective posts present - Was the well photapraphed -

if yo£, ar poct paimeed yetlow —— Wt camera wis wsed

Ifyes, b cincle pue 1 2 AF 4 & _ | Which smas card are the photos on ﬁi 2 3

Tregoribe lhe conditfon of the posta ¥+ ayeaw 2
L=

Miyterials Yes | He

{15 & wked acooes Bte pravent il

If yes, witat dlamwier is it Lty

Em.mmwj

stainlars teal EFVC ot

If other; what ie it

Meapuring puint Yoa Ma

Is ke water level measuring poin: marked Sarface Fad Yes Ko
If yer, how Is & concrete pad el

Stkk by Tackes W yes._descrioa the conkious. VW 2 FF o
Stick up of surface casing sbove concrete pad_| gg E T

Stick up ofwell stick up above 1he Survey ¥Yaa L
Shick up of water accres pipe shova the pad /A =’ | T5 5 survey (brass) maker prasent P

Stick wp of water dlecharge pipe shove thopad | S £# g ¢=| ¥ yes, what b5 tecorded F-re

Descrlbe the prnecil comdition ol e well T aps? bl Lo e ot Qs A5

Additional commenis'Other hazarde ot the well

Ento Sl il o

Checklia arepated by

Lrnz:
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Well ID: 197
Well Name:LF2-09
Date:May 30, 2001

File Name:CFA\197 may 30 01.jpg
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Well ID: 197
Well Name:LF2-09
Date:May 30, 2001

File Name:CFA\197 may 30 01 open box.jpg
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Well Inspection Chechdist
‘Wel 1D: Well Ny —f O
Date of 1n [T . Hrmﬂlw{mﬂnm}
Loctbon/THrections ta the wall: rons_ ¢ty CFE Jeeudfin ol T Institationet conirel
L o Rputics mameznases
Nonrootine nuintensnee
Other
Tdamtificaticn Yo Nn . GPS Coordinates
nm% ified, marked with & lag el — | Eaag
If yex, describe . where, s what 1 saps: Norihing:
” Frofeciion; LM
Patum:  WOS 84
wadl Xes 1 Nao &P5 Recreaiional
It cap ot wllead boy pradent _—
Ifyen b i mecurely sttached o the caming l
How in it attached {circle one) 4 W Holed
Diescribe tie conditinn of the £
| Clan weck] be acoerped without unlocking, aad ¥ a0, how (iounbolt the capi) 24 4
| Locks Yea No Eltirica Yes . Pe
15 the wotl lockod il 1n an elecisieal -
Ientify the condition of e lock FYErTR WiEal Iype of TVokE, Bg)
Tdantify the typs CnfiEr} of lock, & the dock Dumiber y i 0 A= ﬁﬂr%
e [« b =¥ 4
Pretcectve Foet Yer No Phatagranhy Yeu Na
Are protective pogts presoat - Waa the well phologriphed Ll
_m____m;uﬂuw - Whal camers was ussid %ﬂt
circie onedl 1 __32 4 5 Whith somrt card et the pheros on 2 3
Isﬁlﬂimum | b Lixt the mﬂnﬂ
| Evewcribes tve condition of the posts Aot EG 3
M % o i
Muteriats Yis Mo | Mom Yu Mo
| [5 & wmity tocess Jine s — -
I yer, what dameier ig B S
I yex, wiun materisl ype (
moel FYC othat
1T othew, whet (611
| Mogpuring yoint ) No
I the water lovel messuring point adrked -
| H yea, howr l
| Stick wp of murface cacing shoys concrete pad S ¢
%M@%g&_ﬁﬁlﬂ_m Vo, | %o
o e pudd —_ Ia marksr presont
Stick watsr wove e pad | J£F ¥y | Eyey, whatlarccorded L3~ o

Droacziber the viondition of the well

Additinael comments/Other hacarde at the wrali
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Well ID: 198
Well Name:LF2-10
Date:May 30, 2001

File Name:CFA\198 may 30 01.jpg
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Well ID: 198
Well Name:LF2-10
Date:May 30, 2001

File Name:CFA\198 may 30 01 open box.jpg
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Well Iuspection Checklist

[ Well 1D: 13 [ Well Name: £ F 2—({
| Dato of Inspection: S/ 40/ ¢ Purpose of tuagection (Chek 20¢) |
| Locxton/irectionsfothewel: M cnad Cqupfary I - Insiituiionat contral
= e THbE
Neoreatine ristepanrs
Char

| Fjeniification
B wol identfied, rred with 8 g St

ﬂmhmmmntmﬁp

™ mq...,pzuﬂ* T
well Yes N GP'S@' - Macteatipnol
Ts cap a wellhead box pressst el
| TF ya 13 & socurely attached i fir iy, — 1
Elcw i it whacked {=irols mne} Welded
0 LF.

Can well be kocatsed without unlocking, and i so, bow (i mbwilt the cap) A4
Lacks Ye He Rhecirical Yes No
[ the e} tocked upen depaiure 1s un electrical phag prosea —
ify the comdilion of i hock WWEWM__‘_
m?%%m@m% a1 1ha 106k JUTEDET gt 3K £
< -y -
Frotective Foas Yoo No Phategrapha Yeo : Mo
| Are protective poss pregént Castl : Was the well
e xm b yallorw el What cienera was toed £
I yen, how mary {ceche otn) 1 2 4 5 Which et s 2o thie o1 2_ 2
13 ot koast otc post refovible | | Lzt tho ol
| Degerfbe the conditfon of he paski o o £ L gl S
L A

Material Yen Na | Mere aatervialy Yes fr o)
Ix a water acoezs Hne el kEa lime
[F yes, what diameter lsit /7 #%" * I yor, what diameier Ve A
fyes il bype Gormcle oy ¥ yen,_wiat mxterial ype (cirche o)

plvented gtee]l _ PYC other PYC  ofer
I otbaer, wrhat s it other, what 12
| Measuring poimt Yea | Ho
Id g waaley' bl mRASTiRGE Pl Meadiced —=""| Sarface Pad Yer | Mo
If ves, e Is a pncrcls pad prtst -
Steliop Incines If yu8, descrioer the pondition
Stick up of poriace casing shove concretepad | st
Btick up of well sxsing ctick up above e pad | ————— | Snrvey Yea | Ne
Stick wp of waber i gl tha a metker Frecent
Stick np of water diw:haspe pips shove the pad é% 3-5 Hyes whatiyraoneded £ £ = - {7

Addiions! commentyOthey bacands at sy well
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Well ID: 199
Well Name:LF2-11

Date:May 30, 2001

File Name:CFA\199 may 30 01.jpg
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Well ID: 199

Well Name:LF2-11

Date:May 30, 2001

File Name:CFA\199 may 30 01 open box.jpg
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Well ID: 199
Well Name:LF2-11
Date:May 30, 2001

File Name:CFA\199 may 30 01 pre repair.jpg
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Wel! Inspection Checklist |
Wl 1D Tiy [Wel Nams: £ F 2+
Dt of Lusgection; /3 /=& Prrpow of inspectim (circk on¢) |
Location/Directions (o the well: .+~ Ay W OL4  ypmefor intitytional control
w Routine mainlenance
Mosmamine aaintehanc:
Qe
IdemtMficatiss ¥ea Nao GBS Coerdimaicy
Is well tdentificd, marked with §1ag €c il ing:
| L yes, describe mw, wheee, snd what it says: Fuff phdpeiden Nonhing. 22 29D
| parrfad gt praladhys pgos 7 Projection;
Dabmm:_ WG 34
Locking well w Yeu Na__ L'E"ngde Recesational
is cap or weilhead box A il
I yes i i s2curely afinchbed 10 the casing .~ |
How Is it attached (clrcle pae) pal Wilded Holuxd
Describe the condificn of the cap .~
—~
Can wreli be acoessed withoul docking. amd if o, how (e il e cap) s
Loaks S¥er Mo Blactyical A Y1 Nn
I the well focked o il It en eleatrical plug pregent  ~ -
ify lbic coocdition of the bock,/” Whﬂtwofnha‘gw_m___.
Tdontify the typs {mkge) of Lo a0 B 100k pmimhier
Protective Ports Yea Ke Photograpba Yer No |
Al profoctive PORLs present [Vl Was the well photopraphed [l
" ane yellow What caneea was el P L .
TF ye=, how mowy (clrcle oned 1 é 3 4 & Which gmand cand are ihe photoa on. IY 2 1
T# af leact e povt rmmovable | e Uﬁ_hmmm
Drescribe the condition of s | - Fal i tCoakeow 3
r4 - & "¢ il
Mnterinlx Yoz Mo | More materel Yea No
Ilanamramﬁmm Ts a gischarge ling prosegt 7 -
mwhntilamurmi: IW = if yes, whal digmeley o~
T ves, wlutmm:l wr 1f y43, what makerial type (circle onc}
I olher, vAGLIED e Hother whatis il &Y " #F  (rapgees” famdd 300
Measuriug polot Yea Me
Ilthawhfﬂwgmlmgd v | Sarface Pad ¥eu Mo
| 6f y=s, bow I n comcrele pad presend e
| Seick wp Inches B yes, deacribe the conditicn . el
54k up of murfice caging abave CoLoTels pad Fi Lt
Stick tp of well casing stick upabove thepad | —=—— Servey ¥es .| Ne
| SHck up of waler acoces pipe sbrve tbepad | S 0F 00 | 15 8 survey (braos) surker pracent [l
Sthelr up of waler discharge pine above the pod el

H yin, whit & repnmdad LAE 3= -
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Well ID: 724
Well Name:LF2-12
Date:May 30, 2001

File Name:CFA\724 may 30 01.jpg
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1 Welt Inspection Checidist
Wel II); pee | WellName: L= o (
Date of vpertion: S/ /70 1 N Purpose of imspection (check o
Lacalion/Dicections fo ibowell;  Ldva® £o4 » 75 Insthticnal control
— T Routine wainturgnoe
Moorcutine mainspance
Ocher
| Fdemification 'm Mo GPS Coordiuxies
' Is well idsntified snarked witk a tag ete Eartmg. EEE By &
Hyu,ﬂmbehmmwwwﬂ@'s_ ﬂg ;._q;, wo__Ac | Nenhing iy = 3 ¢ 3F
L. aaail fingd oA Projaction:  [ITM
ot Gy ts_-i._aﬁ_s_,.._n_{i_* e Y936 G Detmm: WGS 84
Locling wiel] cap Wes No OPE grode: Recveational
Is cap o wellhead box present —
T yes & b socurcly altached o fhe casing - ¥
How [E it Noiached {circle ane) Wolded [ ISUEAE
Descrie the concdition of the cap L yomra?
t Canh widl be sconvued withowt unlocksing, and if 6o, oy (12 unbolt the cap) A o
Taockn Yea No Electrical Yea Ne
Ts the well Pocked uon departure e 13 an elecirical phg present ——
1dentify the condithan of the Tock o Wit type of phug is precont (volis, ampe)
ldemiify dhe bype {mfgr) of lock, and 1he lock oumber ¥~
s Lk Srlfow .
Protective Posis Yex No Finoteziraphe e K
Ars o Waa the well phatographud —
If yos, are i Iow el Whal camrz was used - i
If yoe, bow many {gircle ooe) 1 2 A4 = Which smart card are the phetos on i3
| Is gt loast ooc post vemovable - 1 List the photograph oupibers
Deite the oadilion of the posts __ guw sl o st briir e Bty dcaws iy T
Materinis T No _| Mors mateciaiy Yes Mo .~
In & water aocess lire presest = _| Tua discharge Jime presont -
I yer whet dismeter is it I yee, whot diometer
If yex, whod material bpe {cincle one) Il'gu whd material type (dvele o)
staintens theel _Enlvanized seel e other | siaiclessstan) =~ gmivenizsd seel PV gitiar
| I olbutr, Pehunt 1o it T other, wihat iz it
;Ei Yes [ Neo &E EE Mﬁ
Iz Lthe walcr kvl Mpﬂmtw il Seiface Fad Yoz Na
Il'rct.h:ﬁ'r Cor™ A pode oF S Aarin I:amnnmgadpm —_
Stick wp Inches K e, deacrioe the conditon ggfz Loy if
Stick up of sirfece casing aboveconcrempad | Foaf Lot Lodine s g i ot
Stick up of well casing stick wp sbove the pad —_ Suryey Wes No
Stick wp of water scosss pipe shove the pad —_ Is & swrvey (brass} marker presen —
Stick yp of water diecharge pipe above thapad | = Iyer, whaticrecorded Mol 3% s £ 557 |
M-.hir-r'l-w o
| Describe ike genesal condition of the well e, Yy 7 == i S el T Y
ivnllant 277 T 23Tz 10)
LY
Additlonal sompentsiUther harards o ihe well iy

A-45



Well ID: 200
Well Name:LF3-01
Date:May 31, 2001

File Name:CFA\200 may 31 01.jpg

[l 111 253
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Well Inspection Checklist

Well I z el | WelNawe: & 03— 2 2r
Prate o e LA Parpase of ingpection {check o)
Lecation/Drections bo the well: £ 4w Fogd TED _| Institutional contral L
oL Routine madngenanca
Nonroyline paintenanes
Oy
Identification Yer Mo GIE Coardinaten
Is ¥l idexitifind, marked with a tag otc - : F
¥ yos, desceibe baw, where, and whalitsau's petnl et  ar Nohiog. {RFa o1
| AL el bagf 3 ET M- Projecion. T
[ TR/ T AR S g 29 ¥V Y , o [T J¥. 5 Damm: WQS 84
Lacking wedl cap Yes Ne GPS grade. Recreafiomal
Ik cop o wellkerd box zosgant '::' .
1 yes 15 & socoety attached bo the chsing 1
How 15 Il shechied {eitcls cne) Wolded I Htgd” |

m@miw;mmw%%_:_%
P S X,

=
Con vl be accesend withoot unlocking, and if so, haw (e mmbolt the cap) A+
Lachy Yea Ha Elecivieal Y1 Na
15 Hre wedl kocked de il B an sleptrical plug prosond £
the: comdition of the tock £ ., What $ype of plag is jreset (volts, amps)
 Identity the type (migs) of lock, and the lock nunmber
ATR, Lof  Staoes
Protective Posty _Yes Ra Phatograpis Yes ] o
Are protective posis presenl =1 " the well photographed [t
| ICyes, are post pedated yellow el Wha camera was used L2 Ao
| Fyes howmany (clrlegne) 1 2 3 4 243 Which sman cond are the Thotoc oo 52 3
Is at least ofte post emovable | il mmmm
Preyibe the condition of the Lo Lk g rreely  bS
Fincufent o sablostic 7 BrTet Pt Hleadngn o
| Mulnripts Mo | More muierialy 7 Yex No
Is a water acoess Hae grosent =] Tna discharps Line prescnt il
If yos, what diameher 13 it it yea, whit dusneier

1F yex, what raledsl fype {wrcle anecy

Iﬁﬂ.wha!mﬂaﬂaltype (Hicle one)

siaislesy st hanized sexl FPYC olhex

f other, wihe is i

Flexwrrin ¥er | No
:;mwamw v

Hyes bow iy P e et o, M :-Mammmm

| Sttek up Inchies
Stick wp of surface casing abeve concreze pad | T o

Stick wp of well cacing ik wp stiees The pod ——r—
Slick ap of waler acoess pipa above du pad et
Stick up of water discharge pipe above theped | -

Destmibo tho genasl condition of e well AP AT, 2-g- 7%

Acditionat copmmenls Ot herards ot the well

]

Checkdist %Ehi Eg R T I Tl
: Drate:
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Well ID: 201
Well Name:LF3-02
Date:May 31, 2001

File Name:CFA\201 may 31 01.jpg
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Well Inspection Checklist

W T e Py I | Wel Magre: 4 £ T — o3>
Bxte of Inspestion: Parpose of inspeciion {check cos)
| Location/Directions to the well;_A~ 7 dmim b B — * i Iostntional contre
~ T Routine mainienapce
. Other
| ldentificmion Yes = GPS Coardinales
Is well {dentified, marked with 4 tag ate = 7 | Basting

Lf you, describe how, whers, and what it wys:

Nﬂi_hs:_gl%hﬂ‘-
Projeclion

Dy, WS B4

How is # sttached (circle one)

| Locking witll cup Yes GiPS prade:  Recrepiional
12 i or welLbvesad box precend Pl
f pas b3 it adtachen to the el ]

Describe the condition of thecap  F 64 " FFzn i, cm b  wigr (BB afdal oanis
Lu.&r
mmmmmmﬁngmtrmmmmmmm A LN S T
et F T T ¥ ¥ 7
| Lacka Yeu No Ehstrical Yes Ny
| 1n the well koclod upon deparhare In an glectrical phg present =
o comditioe of 1be Jock Whet type of plug is prasent {volts, ampa)
the of lock snd dhs lock mamber
Pratoctive Pacly Yes - No Photographs ¥es 1 No
Are protective posts proscng w1 'Wag the will pholographed ol
If yas,_are post painied yellger e Whal cAera Was ukd ey =&
i 4, Baw slrcle due) 12 4 5 Which smart cofd ane e flwsios o 2 3
Iy & Jeam; cne past rempvaiie i [Er ey
Deenribe 1he condifiem of the posts ?_ﬂg&' B L oakerm )
Materials Yeu No muierialy Yea Na
Tn & water socess like presend [l j ling (&
Iy wrhat diameter iy it 1IF yeg, what dinmeter
T yer, what seaberial iype (clrole ono) 1¥ you, what matemial ype {Sircle onc)
siaindens cteel galvanized seed Lid othet stainless mtwed ~ gpabvanized stect PV othor
I char, what is it I cheer, what Is K
Measuriny palnt ¥Yex | No
mmmmmngmm Surfoce Pad ¥e N~
IFyes how “n* Is a congrete pad prestm
Stick wp Inches If ves, describe the copdition
Seick: o of surface casiug ubose Comcrets pad
Stick o of well caning stick ap abeye the pad | Qe 7 FL S Yeu No

Etied o of wipler abmess cipe above the

T5 a mortey (o) smodeer presant

Stick ut of water dische pipes above the ped

TF yos, what is reoarded

Dhsitibe the geneanl conditin of the well w.&

[Fg SCats (5 ¢ )

Addnional commeniteOther hazards at the wall

" Cheghliat propared by (pr e >3
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Well ID: 202
Well Name:LF3-03
Date:May 31, 2001

File Name:CFA\202 may 31 01.jpg
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Well Inspection Checklist

Well 1; e | Well Nane: £ %= a
Daie of Lospection; /578 fo | Purpase of inspectisn {check ouc)
| Locatton/Directlons to the mell:  Ldmdlyr ff  pf Instingiomal control
— _ ~TRouuss mpistenance
N - :
Cithar
| Hdentifization Yex Na ZP5 Coordloates
T weill identified, warked witha tag stc il ’).Slg
Ifmmmﬂmﬂﬂml_tﬂ&__m.&f Fitce 4™ Nmﬂm& U@Z
| AL 0% ool cAP
Lﬁﬁ!ﬂlﬂi&wﬁﬂ ! Dam Wﬂ’-“-ﬂ -
Fo GFS grade:  Recreationl
ﬂmmlumdbuxmt ..#‘I? 1 )
I yes i it smowrely atbchad 1o the casing
foxwy 5o it atchund {sirels oms) iddad | Pap | f
Descriie the copdition: of the cap e :

Can vl be accsead without iniecking, and if so, how (o uabelt the cap)  Aled

Lawka Yri Na Elecirical Xes Ns |
s the well locked wpon depanmme [ I5 aa elecinicad pl —
Tdealify the condition of the lock i What type of plug in
Mmm%ﬁmmmmﬂu@u FEr

. O T 2
Fratective Pesls Yes Ny Phoxtepraphba Yes o
| Aure protective posis PTEsent Ll Was the well photogiaphed —
If yos, are posy painted yellow " =t What camers was userd dﬁﬁ—
B ves how many (cieie quet Il Lj 4 _ 5 & J/Which smant cerd sve the phoics ue 1 13

T2 al Jeast o puo] vemovahla List the sy
| Dacaribe the condition of the posts iy s dost LOskme M-
_M L 3 f.niau.i-. P e Y

Yo | No | Morematerib Yes No .-
kamﬁgmh&wm =" | Iz adischacge Fine progont
¢ If yes, wha dlametnr is & I yo5. wiiet digtneier
{ IF yes, whal material type {girle onz) 1f yer, wha wagierial typr {clicle one)
gtainjay cteed gahwanized stesl mrc oheer stainless gtoei  ilvardzed steet VD s
I otheer, whatiz it Huﬁrmm}:’ A -
| Measoring pednt ¥ n
s Fhe. Water Level meNRITIng point marked A s Zarfare Pad Ve | Mo
Wyee how mP 5% pl srde, AL %l_ﬂ*;_,lﬂﬂmwmm =
Sitick up In Tf yes, describe (he condition < tc B
Sick up of muface casing above conciegs i .y
Stick op of well casing stick up abave the pad ——— ﬁ Yo Ne
Stick ap of water aocece pioe ghove The — It a-cwrvey (hrace) Mot
ok ap of waler fischurge pips gixwathepsd | = H‘m.nﬁmismﬂaﬂ . H

[ Doescribe the pevcral conditon of the well . $ Thuw el ;.-..:!.-__ﬁ .
__zmumm‘f; M
=

D Y -
Addiitional comarpeutaiOner haminds o the well 3:1' ﬁbr bk i

A-51



Well ID: 203
Well Name:LF3-04

Date:May 31, 2001

File Name:CFA\203 may 31 01.jpg

¥
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[ Dewibe the condition of She ca

How is it stlached (citck ouey
ool

Well T 2o { Well Name: 2 P T b3 1
Date of Inspection: rd Pompoe of mpection (chedk: ooe)
Lotathon/Directioas ta thewell: < dfier =€ 3 Instioutional, control
- Routine melhlamince
Honnnstine et ermms:
Othyer
Tehewthiic ation Yoz Mo GPS Coardinaiey
Is el ideatified, macked with a fag et e 5.
TEwes, degeribe how, where and adert {1 s :
Proeetion;  ETTM
Dmoen: W3S 84
Lockiog well cax Yoy Na IPF grade: Recreational
Ta cap of satThoad boo poescnt el
1 yes is & securly atiashod to he casmg el |

Can el be aceeesnd withows wnlocking, mod it 20, how (e unbol; the gy

Pud Lo P car Pl

R T T AN

Locla Yen - Mo Tiectrica i Yeu No
T thets weall Sk ooyt dpyriortorn ol Is an elecimical pl Pl
Tdemtify the eandition of the fock A L f Wit type of plug is hs,
mmm(m@)mmmmmm Wz gt

o
Frotective Posld ¥ea Mo Flwrtographs Yeo Mo
Ate peoleciive posty present ol Wes the well plestoprsphed [l
I§ yex, are post paimted yellow e’ Wit caumern was uged
IF yes, trpw many {oiloonsy I zﬁxt E; Wiilch smart cand oo Ge photogon__ ks % T 3
It at leatt oae post iomovable | [ Liad the photograph mtmbers
Destriee ke tondiion of the posis 5 L i J fﬂ_{_ﬁgﬁunf AT
Materfaln - You No | Mokt tlakiviald P ¥ No
Is 2 water aocess Line P v | Js a igchinree line npétem [l
If yos, what Bameter is & s 1F yes, what diameiés
TF yax, what material trpe ( nog) K ves, what riaf typs (circle anse)
stalndens perl stel PV ather sainkess ized stesl FVC wiher
TF gther, whata 4 Fother ﬁlﬂ
Measring palt Yes | Ne
hkmmwm‘ " [SufaccPrd 7 Va | % |
I yex, bow Tz a concrete pad [
Sdick ap ,/ Inches I ves, deecribe fHe condition
Stisk vp of srthes caziog shovd concrete pad | ——m—
Sulok up of welf caring sick up ahove the pad B g A Yoo No
Stick up of waler 2858 pips shovs ths prd 15 3 Aervey ¢hra) marker presend —_—
Stick np of waer dischargs pipe abwne the pad e | H ye=, what & reconjad

Drescribe the peneral condition of the well

7%4ﬁ1§‘1—- SHes " FZ __EF
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Well ID: 204

Well Name:LF3-05

Date:May 31, 2001

File Name:CFA\204 may 31 01.jpg
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Well Inspection Checklist

I cap or walbad bo prasamt

Well ID: Zes [ Well Nume:” L5 3-0Ge
Date of lnmection: o£<3y/s 7 Purpase of mypection {check one)
LocstionDivections to the well: Py Tngtithdened conivl
~T Routine maimensmce
et rontivge pnbenmnes
{bar
KdentiMeation Yea s LS Caordinates
Is well identificd, muarked with a tag etc - Eastvg: Fafm 2473
If yex, describe how, where, and whal it says: ) ing: -2
r = L T Projection:  TFEM
Li sy Tifd. & o fo . > Dtym:  WGS 84
Lacking well cap I Yoy | No GPS grade: Rercrealional

-‘..F'

|1 ges is it socuesly stached 1o the caging

Efow i3 # attached {rincle ons) Welded ,@
Describe the condition of 1he cap Bk s S e
| Can well be accessed withent unlockitg and if 30, Bicw (ie wiboll the can st o)
Lacks Vo No Electrical ¥es Me
15 the weil Incked upon depashure L~ Iz an electrical phug present ~
Tdemtify the conditfon of the jock oF T Whar type of phug ix present (rolve, amnps)
the of lock, and the ik number _ o A7
e A

Protectye Pasla Yes No Fholsgraphs Vrs Na
[ Arc protective postts proscml il Wi the well photographed el
1t yo3, e post prinred yollow - What camara oas uped @giﬁ
If ya, how sy (ohrels o) i > &5 4 5 Which smart cand are the photos oo i3
1s af }ead o post removable i List the phelograph mumbers )
Dhenzribe the coadithon of tha posls ey i M
M Yep No | Mawe maserials Yea No .
I % wrainr arceds [ine preesnt i | B a dincheargs line et e
 UF yea, what dimneter in it T s, it daameter
T yes, what matarinl type {shzeln one) T yes, what miateral type fenls oned
stinler gten]  pabvanized sioe! PVC viber | ptaindous steel desl  PVC  othag
I viber, what js I pitver, whad i - =%
Measuring paint Fes Ho
I the water Jeval point mark=d Sorface Fal ¥ea HNe
yeshow 4P "y pr ¥- Sufle forgeth Ry Tsa copcrets pod ovcsent el
| Silddc np Friches Wyes degorbe theconditian & L Aur ot
Stick yp of sathce oaing ahove concrele gt | 2 4F 7 o)
Sdek up of well casing stick up shove the o Sorvey Yes Ne
EHilr wp of watsr serecn pine shove dhe podt 1¢ a porvey (hrass} maloes preecit
$tick vp of witer discharge pipe slxrve the pad Hﬂtwi

wog3 703 77
Degaribe the general condition of ibe well LI T

= o . E
Additfonal commests/Othet hazprds at he well 55 ekl
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Well ID: 205
Well Name:LF3-06
Date:May 31, 2001

File Name:CFA\205 may 31 01.jpg
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Well Inspection Checklist

Well ID: 285G | Well lamr: | £ 3~ -
Paiz of Inspection; ﬂf%gf Porpase of jutpesiion {ehadk ena)
Lacation/iNrections fo theofell: Lt b ok "2 Instiutional consral
—Houtine mainienmes
— _ Nonrmdins raindolamce
Oher
[dentifieation Yes Mo PS5 Coprdinciles
Es wedl identified, madked with a tag ete L Escting:
If ve3, desciibe how, where and what it eays: Lt - Matthing: i
E_ﬁiqg"- v 7 - rhcha L £y Projaction:
_w_!ﬂr. H’gﬂﬁf-‘i FE o - Cratam:  WiGS B4
MLocking welt cap Yo Te_ | GPS prudsc Recrcationl
Tecap of wellhesd Box prewent T
[ Tfves is B securely pizched o thecaging | = i
Hnrlr is it atiaghed {circle ome) Welded
[ Thegeribe the condition of the wt . Gl A F
Caw well e aopesed withoul unlacking, and if 9o, how (ie urbalt ke cap) A= b
Locks Yes Ma Electrigat - Yot Mp
Is tha well focked npom departote ol nwmﬁﬂ =
Tdotfy the condifion of thelock gk o What type of pliz is pfowent ¢voits, ampe)
Icknoty the of lock,_and the fock rumbes W5~ P i
_ ieie  Lred i
 Pratective Posia Yes Ne Fhotegraphs Yes MNe
Aré protsetive posts present = Was the well pholographsd [ Sl
|_If yos, bore post paipted yellow —1 Whet camera was used S e
If yea, bow many (cincke cng) 12 g% 4 5 Which msart cacd are the photoson. €0 2 3
| T# ai Joast oie post removable | List the mmhmd;
FTrescribe the condition of the posts éﬁp AL L3 Lﬂhﬁ A
j
| Blaterinds Yt No_ | More materisly ¥u Mo
Btmuwmm o Tz a dhecharge o progeot L
whal risit If wes, what siamoter
iryu, what maeerial typc {d:dnm)/’ If ye5, whal matenial ype {Frekc ooc)
grainiess gheel palvanized stecl pthet staimiess steel rad el VD other
1Eoiher, what i il I civer, wiest T ik ﬂ" P TS i i
| Meamurivg potn_ ¥es | No ’
hmmwmﬂgmmﬂ w | Supfacs Pad ¥ea No
If yos, how Is & conprese pad present
Siich up 'ﬂ%_f W yes, dewcribethe condilion £ £f  Zegale.
Stick up of sunface casing aheve conerets pad 2 e
Stick vp of well iwing stlek up abowve the pond —, Smrvey Yes 4 Ne
| Stick up of water drooss pipa above the pad — Ig & sievey (heasc) mutecey paesemt =
[Hiick s of water discharge: pipe dheve e pad —m If_yﬁ,whmiamdad Fa = Y13 AP 23
M. ¥ MUY, 1o
Describe the general condition of the well p . ¥
At . fas f.f i EEE S
s [ oMy b wrd Las ' Sthal Suslger €3

[ AddiHonal cormesntsONher bazards & the wedl

Thecklist revispend by pping
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Well ID: 206
Well Name:LF3-07

Date:May 30, 2001

File Name:CFA\206 may 30 01.jpg
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Well Inspectfon Checklist
Well ID; 2 P [ Well Name: &1~ 5 = B3
Diate of Inspeciion: wd Purpase of inapection {check voo}
mMS, irecrions to the well: . - mn;:llmmmu'al
Nonrolitine meintenames
Other
Identiflcwiion |  Ye Ng GPS Comrdlinxtes
Is well |depgified, mocked with u 1ag otc P - Easting: . 21
If yey devetribe bow, whens, and what # saya; e v g
| s el bies, pwg ¥ Projection: _1TTM
Daium; WOS 84
Todiing wall cap Yes Mo | OFS grede: Recreatiomal
Is cap or weilhead hex present f}"’" 1
[f yez v it securely mipched ro dus casing _
How i it stiachad {eirele one) Welded [ Boliad
Describ the condition oftie 03y oy o Morat? Catt B clians
Com well be accesend withomt vnlocking, wid if 3o, brw {ix eothell the cap] e
|_Lachy Ve Mo Eectiicsl ¥en | ¥
Ts the well focked upon dcparhute el Ts an clecivical plug present ]
Idevitify thw copdition of the lock g et mﬁmeefpilgi:ptmmm%m}
1deemtify fbe type (migr} of ook, and tic lock mumber o ot BoA 2ot , ]
Aot tip. Erec
Prodective Bosts Yeq No Fhategraphs Wes No
Ad protective posts present - ) Wi the well phoregeaphed "
If yoa, arc yellor — _Whad camers was uscd Cadep
| 1f ven, how many (cinch: one) 1% G % 5 Whick sooant card &g the photod oo & 23
Ts at fcost ome post mmovable [ List the opmbers |
Desoaibe the comdivon of the potts o] g =F > em P
hd ant 1T brelie T
Masterialy _ ¥Ya | Mo | Moremmterfols Yea No
| Is & waker acess fine present ol Fs  chischarge line progeat el
I yeg, whet diameser 11t L%y H yes, what dismeter Wy
ial type: {ccle one)
Lain]s galtvinized el M olwr 1 yiainlesa i ather
L . what i3 it
| Meawurimy poingt Yes [ No
Ta it vatet Ievel measuciog poin markod o Surface Pad Yes | No
¥ ow v - kamﬁm e
Selek wp If y&5. describe 1te comdilion ry e
| Stick 1p of surface cazing sbove concreto pad f%}w
Stiek b of well caxing stick vp ahove the pad i LA Y | Mo
Skt of waler access pipe abenve the pad ZEAFiay 1122 preseo e
Stick mp of warter discharge pips showe thepad | fF o If yes, what is recordad LR =Y
Deseribie ihe genera] condition of the pesll K22 ket &' e funes,
| Addition] commenpAQcher towandy at e well

A-59




Well ID: 207
Well Name:LF3-08
Date:May 30, 2001

File Name:CFA\207 may 30 01.jpg
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Well ID: 207
Well Name:LF3-08
Date:May 30, 2001

File Name:CFA\207 may 30 01 open box.jpg
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Well Inspgchou Checklist

" el i i [ Weil Naze: 2 F 3~J O ~
t Date of Eusprotioy oyl & | Purpose of Inmpectivn (chedk one} |
. . sadutsr Lomaipf ff  # R Instiltionsl control
Eloutine maintemiios
Honrouting maistosncs
Dtier
Teutifeation Yea o GBS |
Ia well msrked witha - g
I yo9, describe how, whete, and what & mrys :
- WGE §4
L Eocking will cap. Xex . Ko 303 grace: Recrearional :
It éop o weiitenst box pregant Ll 1 i
Hmhﬂmuﬂrmbdwﬂnnm_u [l
k circho o Ked | ekl

Xeb | Mo
o
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Well ID: 727
Well Name:LF3-10

Date:May 30, 2001

File Name:CFA\727 may 30 01.jpg
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Well ID: 727
Well Name:LF3-10
Date:May 30, 2001

File Name:CFA\727 may 30 01 open box.jpg
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Welt Inspection Cheeklist

Well T: i [WelRame: 2 % = 17
Date of Inspectiyn Purpose of inspeetion (check one)
[ Locarisn/Divectionsio the welll o ¢ pof [ apuiodfnd] ¥ = Jaustiéwtogmal contral
+—"Hoiine mainspance
Ronroudss galikmance
N o~ Other
Jdeutilication Yo .| Ko GP5 Coordinates
1s o) idemtified, moarked with a tag ete [l - b
m J - '3
Daown; W3S 84
OPY gree: Recrestinaal
[ TFyes is it sacupely aftached to fie casing |
Fiow 15 t atlsched {circle one) Welded | Bolted
Dresrribe the condition of the cap
Can well ba acgested withont wolocking and i 50, b (12 nobolt the cap)
Lacks e 3] ! Epeciricat Yea No
15 the weil] locked L~"_| Is an alecirical phig presel
the: conditlon of the fock Whﬂtt_"patfpmgmmm(vulmmﬂ
Teeniify the type (miRr) of lock, and the lock mumber
Pradective Paxls ¥er | Na Fhoteyraphs Yea No |
Are - War the well phniogephed il
I yes_are yellger a Wheet s was 1Eed Pl
if yea, how many (cicle one) 1 2 4 3 . |Whichanamicordmcticpboloses £ 2 3
| I3 3 ledat oo poa ramovahls £ " Lmﬂup}ww
Dm“wﬂﬁﬂﬂ.ﬂtﬂleﬂs__gm i Luxsfrointsy, &
. Maerials Yea No | Mare melerfds Yeg Na
I» & water access ling pressnt 5 o dscharge line present
| If yés, what dimmeter iy it Ef you, what dimmenter
If yes, what maenial ype {circle one) I yer, oot materinl typs (edecde ome}
stainles sioel palvanized sanl ™ cifrer staimless cee]  pabvamized meed  PVC other
If othey, what e it If other, what is it
Mussariog podot ¥ea Noe
In the watts level meaguring point marked L~ | Burface Fad Yen Ro
T yes, bow Tsanoucts pad prescat e
Stick np Inclees Tf yoi, describe the Hotdilicn
Stick up of suzfice casing gboveconmetepad | F 5 o _1%-_5'4
Stick np of well casing stick vp above the pad J— Sarver N Yea Xo
mgmmmmmmm — b5 5 survey {buags) marker pregent ol
Ethck mp of water discharge pipe sbhove (ke find — Tf ves, what je mecocdad e = BT

Theezaiba e pexiera mﬁumcfﬂnmﬂ

-y

A

S e TR0 o Tns ] Dt i
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Well ID: 722
Well Name:LF3-11
Date:May 31, 2001

File Name:CFA\722 may 31 01.jpg
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Seoappadd

Well Inspection Checklist
WellID: | r777) | Well Name: _¢" €4 - i — K= O )
Diate of Inspeetlon: c tntei Purpase of inspechion (cheek one
LecetlpnMrirections tv the well: Tostitational contrel
CfMh i roaad Routine maintsnancy
Muosiroutine ainlsomice
(hher
Ifentifiexton Y Mg GPS Coarifinates
1s well identified, marked with (g oic N Basting:. 3% 270
If yes, describe how, where, sad whiat i savs: Northing: 'ffzggjj
Profection:  UTM
Datwm:  WES 84
Liowiciug well cap Yo No GPS grade. Recreational
I8 Cap or wvollhead box poesest Ty
Wyes iz aitached b fs R |
Hew is it atiched (vitcle one) Wetded . Boltedt
Deseribe the conditim of e cop_ Cowor, & —
i e — . 1 LI
[ G welli b accesses withewt mmdocking, and if 50, how (i vabalt the GG e, e ' - fenaut. bfubaffy |
k0 ET!M
Eocks ) ¥ea Na Elecirical ! Yen No
I the watll locked opon depasture T I anl giexivica] phug present | ™
[ 1demtify the coadition of the lack___ p rews What type of phig s preseni (valis ,
Tdemtiy fbo o lock, imd the fock sumber ale '3 prong Spang Gon ralt
i Lk Gt .
Frotecttve Fons Yea No Flhirographs Yes No_ |
Ay prosective posts presa ey Was the well plrtographed T
1F yeu are post padaizd vedlow g What camera was usad oo &
1 yex, bow many (cirle gne) I 2 3 4 5 Which smart cand sre sk phioson. (1 2
Is at Jepst o port pemgvaile | [ Listmxpnumm - ) igl
Describa the condition of ihe posts  ——— VL A, weasdl
1% doarsk 4 4y d_ar"-
M ¥eu | No | More matechsls Yex Re
1z water 2ccass Hine g Iz a digcherge ling presenl Sy
If yer, what Gameter iy & [Fiy 1w, L If vy, whet dimmrwar | Wuem 1o
Y yos, whﬁmm 7P TF yt, whiat el )
[ clher praimless shael eteal 3 PRC ofher
18 orther who 2 3 If other, what iy
| Meararing point Yey | No
It toe: wiker Lovel wncmuring poini pearkced T Sartace Fad g Ko
it yus, how 15 a concivde pad present Ty
Ethck un Tnehes 1f yee, descrine the condition  ymen )
Skick up of srfaoe casing above concrale pad | | £4- R VLin —
Snctupufwe]lmn;dwkm_mmemd L&y () | Sarvey Yes L.
[ Stick np of water accmés pipe AL % 5 | 1aagmvey (hrass) marker proseot
Sldﬂ'.ugutnmdmmlwemmw 2 e ¥ | Myes what is recorderd
CE A~ Mok B 8010
Exsoribe: the genoml conditon of the well anq
AdGrion| comrmenits ey harards o the well
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Well ID: 1077
Well Name:CFA-MON-A-001
Date:May 3, 2001

File Name:CFA\1077 may 3 01 closed box.jpg
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Well ID: 1077
Well Name:CFA-MON-A-001
Date:May 3, 2001

File Name:CFA\1077 may 3 01 open box.jpg
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Well ID: 1077
Well Name:CFA-MON-A-001
Date:May 3, 2001

File Name:CFA\1077 may 3 01 plug.jpg
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SeCan red

Well Inspection Checklist
WelliD: f23 R | Wl Name: o200 —monus =4+ 5 0
Date of Dugpection: £~ o F =0 f - Parpose of inspeetion {check one)
 Locwiion/icections te the well:  ~8-Furwy ¥ A4 af 2o, [osstivational condrot
1 Roxtine mainicoance
Monroatine maintreanes
Other
Tdentification Y ..EE G C = e RS
Is well identified, marked with i tay elc Hartit:
[ ¥ yes, describe how, orbere, and what jisays: ing: 20]¢
Projeciion:  UTH )
Dragwm: WGS 84
Locking well cap ) Ne '3 prade:  Meoreadional,
1% cap of welDhead box present el
Emiﬁimﬁlﬁnﬂiﬁdtﬁﬂnﬂdﬂg - |
| How is it stached (cincde one) Welidad Eol=d
| Describe the condition of the cap £z, fat  goagle ol
[ Can well by accessed without vilnelcing, o if vo, by (o Wb\ e 0} Yew © 3y trdr(fis jog  Gudd™
Lacks Yes No Elecirical Yez No
| s dve well docked upon depanuss il s an slecuical plog preveat
[dentify the conditon of Lhe tack [NF | What tyjee of phug 12 prtosit (Yolts, domps) =
[demiify the type (miar) of lock, and the lock oomber - Predy T
ke 9P () lock, and oot — & Mﬂgﬂ%_bﬂf__.
Protecilve Posts Yes Ms Fastapraph Tu .1 _HNa
| A protective posis presesl v Was the well pholographed
| B ves, iwe post pairded yellow Wha camera was wsed t&@i
IF vy, bow many (cincls one) 1 2 E] 4 B Which sntan cord are the photgs oo
o »¢ loact one post remervable | ! mmmbmmﬁlﬂi:{j_{_‘?_
Phescribe the conditon of the posis
Materinis Yeu_ | Ko | More materials l‘g{r‘ Mo
Is 2 water acorys Il hatl Is a digchatge line preseni
If yex whal daneteris if ) 3,:-’ o ,fapwmn.- If s, what dicaisetar fzey
lrm nhu e (eimehy oo 1F yes, wmmmaltypa {cimche oir)
phmmadstee! PVC oiber slainkoss steelv-" mmivanized steel  PVEC eiber
Ifnlh;urtwhalhn TF other, wha is it
Meamiring pofit Yes [ No
L the water beve] measoring poind moe-ed il Surfacs Pad Yea | Ko
If ves, how . a e g? g 1o & concrete ped preserd Cl
| Sticle up [a L Inches I yes. deoaribe The condition £ Ak 4T
Stick up of surface casing above concicic pad 3" it 2 piniys
Stieke wp of well sasing stick up above the pad TR i Sarvey Yea MNe
Sick op of water accees pipe above the pad rITE Ix m awrvey {brass} macker present "
Bteck up of watet Sucharge pipe abmvethepad { 3¢ K7 ifyes, whatis eoorded  &o54f = Ag i~ g ~ O
Sl (For £
| Describe the general eoadiion of the well jmi&g'
Adddional oonunen] s Ciber hazands st the el
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Well ID: 1078
Well Name:CFA-MON-A-002
Date:May 7, 2001

File Name:CFA\1078 may 7 01.jpg
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Well ID: 1078
Well Name:CFA-MON-A-002
Date:May 7, 2001

File Name:CFA\1078 may 7 01 plug.jpg
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Well ID: 1078
Well Name:CFA-MON-A-002
Date:May 7, 2001

File Name:CFA\1078 may 7 01 open box.jpg
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Secaned

Describe the condition clthe cap g oczp d puoi ™

_ Well Inspection Checklist
Well [ [OFF [ Well Narg:_ Cln e — 1o pad— ¢~ 0873
Date of Inspecilon: L pgf 0 Purphse af inspeciben (check ong)
Locativa/Directionsio the well: ~ Finy, Sz el ox dsrt ok, Institntionsl cocool
Sk TaalisHancs
MHonmouline maimmrans
EXher
_— R —
Tieutifiation Yes No GPS Cosrdinates
I well identified mwrked with o fag efs L Easfing:  Iy3 P
B yes, desribe how, whare, and wehat it says Noribing: ~ 447 = /s
Projection: _UT
Dadwmy: W3S B4
Lockibng welt cap ¥ea Ne OPS prade:  Racyeational
[s cap of wellhead box precent - 0
I yei 5 H saauredy annclond to the casing i
How is it attached (cinche one) Welbded (w

Cam ekt be aceenced withool undocking, emt if so, how (e unboli the o) Yoge  cwifad o~ dcp dwdrs

| Lpcla Yeu M Ehectrical Yeou Na

Iz the well focked [ Iz an chectrical plug proscut Cd

Menlify ik conditton of the lock o Lot What bype of plug If preseat (volts, ampe

| Identify 1be type e of kock, and Use lock opmber EXT Yy ' o ¥

L Bdipeagcqn foge.,  QLL

Erctectime Praty R L Na 1) Wiex Mo

Arn grotective posts pntoend v Wiy the well phutaeraphed —

T vt am poet padnbed vellow What comera wae wged Ealn F

LIFyeg, boow moanyr delrele one) 2 3 4 5 Which mmart card gre the phalos on Fa I

| I8 bonet e pom: semenitlile i List the photograph sambers  (2) 43 - %

Dot the condition of i posis

| Mnterinla Yea M | More materials Yea .| He

[1» & water accsss e present rr’ 1t a tischarge Bne préscol [l

Tf yes, what tiameter is # A 17 yes, what dizmsice [e&}

lf}as,whlmnte Ifwhwhl ;

Iruuw 'Mnlin\‘. Muwhﬂi: —

Meam Yy Mo

Tk the: water level Reasmring point ket | Socfwce Pad Yies N

If you, how Is a conciets pid presont ol

Stick wyl Inchea Ti yes, deseribe e ooadihon ogel

Stick pof sunface casiag sbove comcnele ped £ a4 :

Stick o of wal! Hick up above the F O Sarvey YS-"J Ny

Stick np of water acoses pipe sbovs (he pad FORL In o survey (brass) marker prazent

Stick ap of water discharge yipe abowe thopad | F* 7" B yes, whit it recorded EER=—ApAT - A = O]
A B2 TN LT 1

Describe the geriryl condition of the well Vonpef

Achlltionsd comnuenisiCiber Bavards af fhe well
(A T
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Well ID: 1089
Well Name:CFA-MON-A-003
Date:May 7, 2001

File Name:CFA\1089 may 7 01.jpg
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Well ID: 1089
Well Name:CFA-MON-A-003

Date:May 7, 2001

File Name:CFA\1089 may 7 01 open box.jpg
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Well Inspection Checklist
Wi 1 1254 | Well Rome: £ FA - G BS- V- AGH
Drate of baapection: 5/~ /o) Purpast of inspection {check one)
[ Locatisa/Directiou ta the well: .| Jusisuttonal control
wok 3k of LandTili | [w| Reuine nRinienance
_ Miemy e o8 yat inhaig b n 28 Porblpad~Lingeln * Nonremtin: mpintenanre
Mo eack zand - Othar
Mentifation Ven Ro GPS Coorfinstes
It weil {deutified, narked widh ® eg atc ) Eastizg: Bipaifs3
I yeu, doacribe how, where, aed what & says: — ing:
TP TR Ervjection.
Dahwn: WiGS &4
Locking well cap Yes Ne OGP gads;  Recreationa) B
18 cap o wellhead box prosent o
| X ves ix jf Becroraly aitached in fe casing Y i
Hﬂwuﬂmh:d{ehchm] wm
Can well b acoessed withon unlacking, and if so, bew (¢ onbol fho cep) B[
Loty Yeu Na Elactrical Yes | No
Ta e wedl Jocked ~— Iz an edtcircal phex present ~
| Identify the coudition of the lock . Meins What type of pleg i peeseat (vobis, armps)  ——
| Teeatify the type (mIgr) of lock, and the lock wunsber
| Arssegn LAk g2
Frotective Pesta Yo Ka Photograghn Yes No
Am ™ Wi the well photographad
If yey, are ¥ What camiers was peed -
| I yes, hone maary foirclbone) 1 2 (3} 4 8 Which st card ave the phoioson {1y 2 3
| In M beast ome post removable | - | Ligt the photograph mmbers —  °
Dwacribe the comdition of e posts _ r5g = off Phobo bakers hﬂ‘(@' At
| Materinls Yea [ No | Mgrs matorisls Yea | %o
[ 13 8 waler aocess T presem >~ 1 15 a dischurgn boe presen ~
(1 ves, what dinmeter s & — I yma, what i mmerer
IE ves, what mmiznial type {oimcie opa) IF yes, whak matesial oype (chrcle one)
atinleny goc] ARt el PVC other sttty sieel  pulvenized seet  PVC uituer
T other, ey in it B 1 other, what is &
| Maasuring pobet You | Ne
I the waler iaved int mereed o” | PRt | Surface Pag Yes | e
I yrs, bow  # , 15 A ominowke ped pressnt Sy
[ Stick wy L1 yon, decctie tha condition C‘mg
| Snick up of sorface caging above concretapd | 2.¢4 1) b,
Stick ap of well casing stick up Above (o ped —
Stick up of watsl Accddd pive aiirre the pad ~ I3 a sorvey (brass} marker prédent

'-'!"}31 51:

Stick up of watey discharge pipe sbove the pad - Ifmlgtiarmdud
M@%&lﬂtwﬂ
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Well ID: 1254
Well Name: CFA-GAS-V-004
Date: May 3, 2001

File Name:CFA\1254 may 3 01.jpg

1 e e T Gl R T

A-79



a's,

Well Inspection Checklist
Well iP: |25 | WeAiMame; KK - GAS-Y - 08T
Dk of Dnnpeciion: ﬁkﬂ = . Tupeate of imapection (check ane)
Lycatien/Mirections to the well: Instifizional conirl
0l ews ook Footd w e Bare Rouline malntemcmse
Q2 @ g Aot raagd g0 etk oo ad W Noruoatine Minhenance:
Oher
Idemtification Yeor GES Coordioater
Ic weedl idenitified. muatkoed witha Ty [ 3]
If yee, describe how, whers, and whad it sy
I “ﬂ“,ﬂ_ UT™M
_ WGS 34
| Locking well cap Yo {ﬂsm Regzegtional N
In cap or welllised box present e
Ff yres in it seqmely apmched 1 the casing — 1
[ Hom iy it anacked Goinly oney Weided | Foieny
Dizsoribs tha condition of e oo ;3::_1-5'5
Cam well be acoessed wilbowt pniocking wnd if 3o, how (s unbelt e aap) W) 1
Lachcr Yen Na Edecirical You [,
| In the well Jocked upocs dopsiare |~ Is an electrical MUF prasent T
Kdenilty the condition of the lock_ Ty What type of plog is present tvalts, pmg)
| Tdewsify the type (mfgr) of Jock, and the kock tumbar
) ey s Lok
Protertive Poal Yea Ko Phalopraphs Yen Ne
Are ive L e anmmm v
If yes #re yedlor g ek
Tf yes, bow ks one) d 3 CF Y A% M!mn!mdmﬂuwg v SN
Tnat jetst ono postrgivable |~ I Lit e phiviogaph pumbers 005
Doacribe the cenditinn of the posts e J ) fmk‘ll-a___ﬁn-ff-
Msterials ¥, o | Mert Yea Na
16 & wire pecpss Jing presant In linc —
If yeg, what diameter b i If yes, whan diameter
ir yo5, what muterial typé {circle dpe) ¥ vee, what mateslal rype {circle mne}
ttinled weal el FVC ol Frainbess jzed gtoe]  FVC it
[ 1€ caeat, whal s it I odlict, whet 15 %
| Meapring point Yer | No
Is the pater fevel raarked ¥ |#%y | Surface Pad Yo Ne
Hoes dow ™ %" bd .4 Ml ) 1s n soncrebe pad present o~
| Stick up Tuchoes | I yee, decoribe fhe condftion ey 4
Stick up of ourfscs ghrve ConCrehe .n
H&ggwﬂ!mmﬁgpmmm 2L ] 1. Y Ko
wocess pipe mbive ths o Ina Markes =
mﬁﬁmﬂﬁtﬁa‘bﬂum@ﬂ —_— v, wihnl £ vocorded
S {; o
:HE unﬂ‘l
" fwym  BFTIY T
’ LA LB R BT
ey L0 LY
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Well ID: 1255
Well Name: CFA-GAS-V-005
Date of Photo: May 2, 2001

File: ..\CFA\1255 May 2 01.jpg
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Well ID: 1255
Well Name: CFA-GAS-V-005
Date: May 3, 2001

File Name:CFA\1255 may 3 01.jpg
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Well Inspection Checklist
Wellll: _ 5.%¢. | Well Name: < £4 -GRS- V- 006
Cateof Tmspectlon: < [~ [ ot Purpose of Imapection (check one)
LotatisaDirertions to the well: Lnstibutional contral
- B L ! "};'qu.-..:i.llrf_.r.q.gﬁ..rﬂ .\v Rl:ruliua:‘minmanﬂe
N PR T TR T L BRI . R TP L' Y Hemomuting madrkaanc:
Oher
Dbt Fecad ipa Yes MN# GPE Coordiwaies
L well identifled, marked with 3 fag ot —— Eagting: = of 2 §ub
IF yes, desclle how, whete and whal it says: Nonhing: {22 3L 0)
Prajeciion; TTM
Datsm:  WGS 84
Locking well cap Yar Nop GFS grade. Recoatiomt
Is cap or wellhead box ot 1
I ven iy il sacurely stached Lo dhe o e
How s it atiached {ilrcht oned = Welded ljuﬁ !

Drescribe the conditinn of the cap 7~ _ _ 1]

LCan prelll bet asoessed without untocking, amd il so, how (io unbolt e capy  pt o

Locks ¥ea ([ Efrctrical Yea No_
Io the vell locked bpon departime |~ 1s an electrical plug pesgent e
| IdemtiFy the conudition of e lock 0 =4, Wha iype of plug is preseat (volls, amps)
Telomtifly the type (anfigy) of Tock,_and the Jock mumber
W g w1k [N’ 'QE'-E

Erwicclive Ports Wea Ne Fhotographs Ya No
Are profactive posts presant —y Wirs the well photogrephed T
i yor, ame poot paivted yellow g What Canmers ok ead RO .
| i yes, how many (circle ane) 1 2 3 4 5 Whichpoaricardare thephotoson (1) 2 3
| Lz atieastonepostremowable | ., | L%Mm@ £
| Drescribe the condition of the posts Pl brawbo Eghip, s 3
Minterinls Yes Ko | Mo odaktvials Yea [,
I & vy mocess bine —y 1 bz adischarge line paesenl [
IT yen wisyt daecter iy If yey, what diamster
Ifves, what material typa ¢olrche one) I yos, what maicrial type (cuicls one)
| gtindags gies] falvanized steei BVC oiher piamless glesl  gabvamized el  PVC other
[ I ottier, wiat is i [f other, what is il

Meamclug polol ¥equ | Me
| Is the waler [evel m VA ET Surface Pwd Yo No
[ T yes, how "% o rM;J l;ammmmm Ty
Stick wp Inches ot descyi oo —pres 3
Stick up.of Sriace casing AHOVE CORCIE pad_| %k [ i _
Stick up of wall casing slick up shirve the pad — 20| Survey Yea Ne |
Stick up of walor access pipe above the pad = Is a survey (wass) marker present | )

Stick wp of waler Mecharpe pite abowe the pad — H yes, what is recorded
252~ nde
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Well ID: 1256
Well Name: CFA-GAS-V-006

Date of Photo: May 3, 2001

File: ..\CFA\1256 May 3 01.jpg
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Well ID: 1256

Well Name: CFA-GAS-V-006

Date: May 3, 2001

File Name:CFA\1256 may 3 01.jpg
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Well Inspection Checldist
Welll): ;247 | WeRNamte: { F5-GASY-Q07F
Date of Enspection: Y| .. o] of ghock
Locatbon/Tirecksnd to ! ingitutivnal conbnl
[ I YR . Routine muintsnance
fam g @11 43 Monrmtins nemtensscs
EHher
Tdeutification Yea MNa | JGES Caardiusies
Is well Idestified, marksd with a tag et g Easting. I &/ =4 09
i vee decoribe how e ot i LA
Prejaction;  TTTM
Baang: WS 84
Latking well eap -~ ¥es Mo GPS prade:  Rtcroadiomad
| Is cup ov wellhsad box pressnt T
Hyesic ariached to 1ha ~ N |
Fow i il sttachod {chso one) Weided | Boted Yy,
| Deaczibe the conditlon of the aap e ] S
Cam wrell he acoested Withoul valocing, and ifso, how (nunbahibe cag) )~
Locks Yer Mo Elecirical ¥ No
I the well locked wpon deaitore = Tz mn edeckric] Ty
Tdentity (he condition af hadock  poro,, -+ Whai of in
thr Yol lock, end the iock munder
EE_
Frotecilve Fodtd Yes N Fidagrapiy Y Ne
| Ao pectective pocts present Ny Was the weil pholographcd T
If ves, ave Dot padmmind veliow ey Whs camners was ustd _
If yeg, braw Gicle ong 12 4 % Which soanrt card aee the photos on 2 3
Isgd e L] e ot Lict ke photograth satnberz
Dieyeribe the comdition of the posts Ty o 4 Prats Fp o
Yeu No | Mare waxiselah ¥es Na
Tn & wakt goceso bec present g B & dinchargs Jine prosent )
It‘mwﬁdinnmrlm If yea, what dinmeser

If v, what mstarhed Orpe {chrcte one)

T yeuw, whal sxicaisd ypo (e oha)

Pt

Eﬂmmﬂ pEhanized meal [ L™ other Hiinises wedd sieet PV pher
T other, what s I If othet, Whatis X
Measuriny pobini Yero| N
Tn the water level measrming paim Thasked v Syrface Pad Yu | M
Ifves, how “se ™t s pyfy rho ) Tx u comsrvtt pad present I
[ Sthek vp If yet, descrie B COtAMAN M
Stick wp o srfiece cading above concts pad__| 7 4 2&.: i, .
Stick up of wll stk i pad i M | Sprvey ] L)
Stick up of waler acxees pipe abaryy e pad — In & mavey arket ey
Sikk up of water dischaigs pipe sbove ths pad —— I yes, whatisrecocded  QSP5- B |
I PR &g ardinle 4
Digscribe the genod) oomdition of the well £ aw g wh---%_

P £ e ) -l %

Additional commentiher heznnds at s well
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Well ID: 1257
Well Name: CFA-GAS-V-007
Date: May 3, 2001

File Name:CFA\1257 may 3 01.jpg
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Well Inspection Checklist
Wek I0: 1x%h “Toell Name: E & - L= .
Date of ALY Furpoge of inapection (check one)
 Lonsion/Dirsioutfohe [nstitutions conof
Sy v m a.rfj_-_m.gl_&m L-neaa’n."ﬁrifuﬂni—mg‘:wl Rouline mpint=nance
| Lance Yo mii Hoprouting maimenance
L futl oe oo F ti-ﬂ_ﬁr“lqi _ Cthw
| Tdentificulioa Ye Ne: GPS Coantiaates
nmﬁmm-gm Ty En@’_é_‘i;}&?
I e, the hivw, Where, aned what i iy A A e \
v UTM
Danen! WS 84
well | Ves Mo} GFS grade: Becteationa!
= Gap of Welkhead bors prwsent T =
Tyes 1s 1t seouely attached o Ghe casing Y |
( How &2 it argched (cicls oue) | Welded
Daacrite the cubition of the oap én:‘:
Cats well be accamad without wnlocking, and if so_bow (e unb-olt the cxp) ot =
Lacks Yo No Eiechvical Yeu Fe
2 dhe ol Focked wpon departore | Ts wn elecirival ing present ~—
Lfemirly the condidon of iha lock g men s What type of plug s present (wolte, ampe)
[ iify the ] ihe tacl putaber
b v LT ey 7Y “'E'E-
Puptective Pogly Yoz No Pheotégraphi Yen Din
A Jrobctive posa present ) Wai the wall photograshed e |
| 1 yes, Exc post paimsd yeliow i Whal pimerd was used r,.uq &
¥ 1z 45 Which stharf turd =ve the o Sl I
Is ut least o post removeble | ™y List fhe rugiiherd *_ _
Deeacribe the condition of theposts ¢, . = 4
| Mageytaln Y No- | More mmteriala Yo Mo
Te 2 woitr sccors e peew g | Iawe dischacgs i presot -
If you, wihon dinmeper s i 3t yes, whet dameler
I£ e, whiat inaterial type (circle one) If yes, whatmaderial type {circle one)
olher chiniass el = pabvamized stesi PYC olher
I other, wist i it
Yer | No
v e | Sarface Pad Yes Ng
Ju 3 voncrnés pad prestat >
Irﬁgdmuumddﬂm ﬂgﬁ
3 i
— Ut | Setvey Yes | He
— humMMMmﬂ T e
. if yes, what is tooor
Gﬁﬁg— o
elis reEaIE LRSS 3T, (9
ety “!".'."t‘l'-»
Chacklist 1 PYTTEN Checklist reviewsd
i : " Date: i ! Diake:
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Well ID: 1258
Well Name: CFA-GAS-V-008
Date: May 3, 2001

File Name:CFA\1258 may 3 01.jpg
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lll, AND Ill EXTENSION

Evaluated by: S. H. McCormick, D. L.
Roberts, D. R. Braun
Date: July 14 and 21, 1989

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observations and required actions are

noted.

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

Soil stabilization-Landfill Il (except east
portion) and Landfill lll Extension

Uniform perennial vegetation is required for temporary or
permanent cover. Some areas of inadequate soil stabilization
were identified July 1988. The plan was to be implemented by
March 29, 1989. No efforts were underway to improve
vegetation. A consultation was conducted with ecologists
from the Environmental Science and Research Foundation
June 1989.

Prepare seedbed and seed ditches, topsoil stockpile, and
berms by November 1, 1989 (P. M. Wraught).

Soil Stabilization-Landfill I and Landfill Il
east portion

Noxious weeds were observed (Canada thistle, musk thistle).
Noxious weed control measures were not implemented in
1998 or 1999 to date. Vegetation is improving on the
sideslopes of the east portion of Landfill lll. Some erosion
was observed.

Implement noxious weed control measures before weeds
bloom each srping (S. H. McCormick).

Offsite tracking

Gravel effectively controls offsite tracking of soil.

No additional action required.

Preventive maintenance

Equipment used at the landfill is routinely maintained, with
the exception of the crane.

No additional action required.

Inspections-Landfill lll (except east Inspections have been required since January 1989. Weekly Ensure weekly inspections are performed (D. L. Roberts, P.
portion) and Landfill lll Extenstion inspections have been performed since June 21, 1989. M. Wraught).

Inspections-Landfill | and Landfill 1l east Monthly inspections have been performed since January No additional action required.

portion 1999 as required.

Storm Water Team

Team roster is being updated to include Compliance Field
Support personnel.

No additional action required.

Storm Water Training

Training is being revised (D. R. Braun).

No additional action required.

Annex 2 - 1999 - 2
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION Evaluated by: S. H. McCormick, D. L.

AT LANDFILLS I, Ill, AND Ill EXTENSION Roberts, D. R. Braun
Date: July 14 & 21, 1999

m’*‘"’f Daw:_Z[24fa7 . vremndvy: LA Brircent Data: &2

Hu-nrs H. Mame: D, R. Braon

Bnager, Juu&wnd. Thie: INEF] Storn Water Caordinator
wﬂ:uw o Loxitad Martin idsho Technologies Compeny Rapressnting: Lackhead Wisrfin idsha Technolopiee Soavpany
Ffwam&w% {. M vam: F-/2-2 9
Name: D. L.

“Tide: Labd s 01 and Extonglon Stove Wiater Coondiraior

Faprexentng: Lackbesd Merth: idshe Tachnalogise Company
Raviewsd by: Due: _§-2590  Beviewed by: QHR.QL-M._ Dutec t’(qf?‘}

H.ﬂ': o, KQW Home: ., R. Ciha

Title: Managnt, Burled Waste and Landfil Rsstosation Tithe: ESHAD Managewr, Erulromumentsl Rastorsdion
Rapresstving: Lockimed 4 keho Tachnologhes Company Ragrasensing: Lockhead Karin Tuchnologhes Company
Raviewnd Iy 7Y Date: &~/7-99 Aaviswsd by:

Namez M. C. L] Name: T. L. Corfzon

Fitka: Mapager, Waite Ryducticon Oparations Complex Thia: ESEH Mansger, Waste Redueton Oporattans Complen
Feprezsnding: Lockhaed Muifn ldebo Technolegies Comprivy Aeprasanting: Lockhred Martia idabo Technoalogios Compny
CEATIRCATION STATEMENT

{ cartify unded pansity of law that this document ard 8l antachmanis wars propered snder my dmctlon or suparvisian in sccordance with & sysicn
dasigned 10 assurs that aualitfed personnel prapatly getharsd snd evalumred the Informadlon submitied, Bagad vpoo my Inquiry of The perroa of
mmmmwnmummmemmmmwmwun.mmmmh o the baer of my
audhdhf trus, mm mmluu 1 om aware thet thers sre signifomt panaiities v submiting falee information, inchxEng e

f o o
Stpnature: &SN Ty PV ED r ; Dale: ﬂ@ﬁ?
Hama; H. T. Connat, &t
Yitlat Exocutive Vice Hmmlmﬂpmmud Oficer

e Cotpa
o PO o 10)

Name: R. ©. Culliso
Fotha: Emimumul Progrens and Setilomant Agreamsat Manaper
Haprasenting: U5 Department pf Energy-idaho Operations Office

Annex 2 - 1999 - 3
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION Evaluated by: D. L. Roberts, D. L. Braun,

AT LANDFILLS I, 1ll, AND IIl EXTENSION D. E. Snyder
Date: April 5, 2000

M A Mome: . A. fran
i i Exslaidn Stany Waler Coon'inmtor

Puviswad by
Narw: B, L, F
Tithe: Landiiis

CERTIRCATION STATEMENT

| corlify undes poralty of law thal this document and all srtechatsnts wem prrpared undar my ifreptien or sopsrvisien in accordmnes with & sywtem
daxigtud %0 ssaure et qualified perssunel properdy gethersd aad svalunted the kformstion submittad. Desed pon vy igdey af (he parson or
parecna wmba canegs the system or thoss pevstns disctly responsible far gatharing the Informution, The information smmitted B, 4 o beet of my
knawiedpe and hotlal, Troe, Rocurnte, shd complets, 1nm awers tha tioee are sigriffloent pensities for submilting {ste Infocmation, Ioduding the
posibiiy of Hie fnowing viclelions. -

Dme: _<§'-23-05,

Hignaiure;

Mo R E,

Tithe; EBHEDA fosmaral Nianuger
Hepresoniing: Backisl WY Jdahe, LLC
Slgratre: 7 Distta: ggg:}ﬂg
Nema

H F L Fark;
Tta: Envviarmmants! Tachnicel Bupport Diain Aciiug Dliwstor
Rapresting: U5 Diperimant of laka Oparations Difioe
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, D. R. Braun,
D. E. Snyder
Date: April 5, 2000

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observations and required actions are

noted.

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

Inspections- Landfill 11l (except east
portion) and Landfill lll Extension

Inspections have been performed as required.

No additional action required.

Inspections- Landfill | and Landfill 11l
east portion

Monthly Inspections were performed from
January 1999 through September 1999, then
quarterly inspections were performed because it
was realized that the landfills should be
categorized as inactive.

No additional action required.

Storm Water Team

Team roster Is being updated.

No additions action required.

Storm Water Training

Appropriate personnel completed the training
(Course 000TRNG68).

No additional action required.

Annex 2 -2000 -3
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, D. R. Braun,
D. E. Snyder
Date: April 5, 2000

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

Grounds Little windblown litter observed on west side. No additional action required.

Otherwise housekeeping generally effective.

Windblown litter Is being pickup daily.
Records Records are maintained of disposed material. No additional action required.
Map The map Is being updated (remove culvert near No additional action required.

road).

Uniform perennial vegetation is required for Establish perennial vegetation on topsoil
Soil stabilization-Landfill lll (except temporary or permanent cover. Some areas of stockpile as soon as practicable (ICARE DR
east portion) and Landfill Ill Extension inadequate soil stabilization were identified July 12292). Control weeds on gravel berms (P.

1998. The 1999 evaluation required seeding of
ditches, topsoil stockpile, and berms. Ditches
were seeded in November 1999, but growth was
not yet evident (due to cold weather). The topsoil
stockpile and berms were not seeded.

M. Wraught).

Soil Stabilization-Landfill I and Landfill
Il east portion

Noxious weeds were observed (Canada thistle,
musk thistle). Noxious weed control measures
apparently were not implemented since 1997.
Sideslopes of the east portion of Landfill Ill
showed some erosion.

Implement noxious weed control measures
as soon as practicable (ICARE DR 10414).
Repair and seed eroded areas (H. D.
Williams).

Offsite tracking

Gravel effectively controls offsite tracking of soil.

No additional action required.

Preventive maintenance

Equipment used at the landfill is routinely
maintained, with the exception of the crane,
which still needs repair.

Complete repair as soon as possible using
good spill prevention techniques (M. R.

Carroll).
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION

AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, D. R. Braun,
D. E. Snyder
Date: April 5, 2000

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTI

VITY, ETC. OBSERVATIONS

REQUIRED ACTIONS

Asbestos waste disposal trench

Empty boxes, wood chips, cranes, and containers
of asbestos waste were observed.

No additional action required.

Spill prevention

One crane was in need of repair; it has been in
the landfill with a drip pan since the previous
evaluation. The storm water plan states that
equipment is not fueled or maintained at the
landfill. Repair progress is documented in weekly
inspection reports.

No additional action required (see preventive
maintenance).

Non-storm water discharges

There are no nonstorm water discharges,
including leachate. The 1999 review of the
Liquid Effluent inventory was completed June
1999 and the 2000 review Is scheduled to be
completed June 2000.

No additional action required.

Monitoring point

The monitoring point end collection basins were
dry.

No additional action required.

Spills and leaks

No significant spills or leaks have occurred.

No additional action required.

Spill response equipment

The hazardous material response team has spill
response equipment at CFA.

No additional action required.

Storm water management

Basins and ditches were In good condition and
effective. The parallel ditches along part of the
perimeter were reconfigured into a single ditch
with flatter side slopes to facilitate seedbed
preparation and seeding. There have been no
discharges of storm water from the collection
basins or ditches.

No additional action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION Evaluated by: D. L. Roberts, E. D. Walker, P.

AT LANDFILLS I, Ill, AND Il EXTENSION M. Wraught, M. A. Pinzel, R. L. Skinner, C.
J. Duncan, T. J. Safford, R. D. Blew, and C.

J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Roviswax by: Date:_o—/ =03/ ﬁwﬂWMﬂm%
Mama; C, A Craigiow Mama: E B,

Tato: Landti | andd 1 Exstaica Whiar Conriinator Trtle: INEEL nciistra! St Water Coondinatr
Ropresonting: DX tdaho, TLC Poprogonting: Bechtel BWXT kisha, LLC
Roviewed by: | Ad Do E-Scor
Namae; D. L _
ﬂﬂuﬂ'l.miillﬂm&llnlhn Wﬂﬂmm

mfﬂ , GAJD\ noiwesi e dfines  vws ClsTor
Maoni: ﬁ E. WB.R. _
Tithe: Musrmer, mm&rmm# Tite: ESHACA, Managsr, Environmenial Restoratian
Reprasanting: Bechial Reprascnting: Bachis] fimha JIC
Roviawad by Oan:_ &30 Reviemdby: P jadd FI0Wek . oua
Mo W, . Nume; T, L. Cadson
Titte: Siie Arma Dirncior, Wssts Reducibon Opanitions Complax Fite; ESHEOMA Marager, Weste Reducton Oporationas Complax
Aopruyaniing: Bachtal BWIT \dufw, 1LC Repmeaaniing: Bachisd BWXT hdabno, LLEG
CERTIFRCATION STATEMENT

I cartify under panaity of law thet (hls document and sl mischments wate preparsd under my dirsetion of cupsrvlsinn i wecordanes with s system
chesignes] 10 suxioe that qualified parsonnet proparly gathared sod evaluamd the Infonration submitted,. Bexed upon my isquiny of the pencn o
pecsois who menage the system of tose parsons directly responsible Tor gathadng the nformetion, 1he information submitiad iy, to the best of my
knowisdge and bellef, trus, socufwie, shd coinplete. |am s they thetd are Sigrilicant pevaltng for cubmittng Jelca hformatian, including the
poasitliity of fime arid for kcnowing vigdstions .

Signatuyo: Dedo; & Sigratura: L Tt o rata: E g E 2;)!
MNome: A 5. Walki Mame: T. L. Paridna

“Ftha: Vice Fravidem, Envionmontal Safaty Health ond Qualtty Assuwrence  Tille: Dioctor, Envlionmantal Technicol Suppont, Disision
Aoprasenting: Backoai BWXT ikdahe, LLC Repimewriting: LU.5, Deparisvnt of Entigdy idaho Jparadlons Oiflca
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.

J. Duncan, T. J. Safford, R. D. Blew, and C.
J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

Asbestos waste disposal trench

Empty boxes, wood chips, and containers of
asbestos waste were observed.

No additional action required.

Spill prevention

A crane in need of repair, discussed in the April
5, 2000 evaluation report was removed from
Landfill 1l extension on September 27, 2000.
The storm water plan states that equipment is
not fueled or maintained at the landfill. No
subcontractor equipment disposes of material in
Landfill lll Extension (Asbestos Landfill) and
therefore, has no potential for leak from their
equipment. Landfill equipment is 1991 or newer
which minimizes, the potential for leeks.

No additional action required.

Non-storm water discharges

There are no nonstorm water discharges,
including leachate. Weekly and quarterly
inspections verify this. The 2000 review of the
Liquid Effluent Inventory completed June 2000,
is additional verification that there are no
nonstorm water discharges

No additional action required.

Monitoring point

The monitoring point (CFA-MP-4/1) and collection
basins were dry. No liguid was present in the

It is recommended that the area be observed
during the next snowmelt to observe flow.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.

J. Duncan, T. J. Safford, R. D. Blew, and C.
J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

sampler. There have been no discharges from the
landfills to the northeast tributary channel since
storm water monitoring was instituted. If there is
adischarge in the event of overflow from the
middle storm water collection basin on the east
side, It is not readily observable that the overflow
would discharge to the northeast tributary
channel and monitoring point (CFA-MP-4/1) in
the channel. There is no record of discharge
from the retention basins.

patterns and determine the most appropriate monitoring
point. (Environmental Monitoring
and Facility Storm Water Coordinators)

No additional action required.

Spills and leaks

No significant spills or leaks have occurred since
the April 5, 2000 evaluation.

No additional action required.

Spill response equipment

The hazardous material response team has spill
response equipment at CFA. In addition spill
pillows in drip pans are available at the CFA
landfill mechanics office.

No additional action required.

Storm water management

Basins and ditches were in good condition and
effective. Culverts to the collection basins on
the east side of Landfill llll are not blocked and
are in good repair. The culvert on the southwest
comer of Landfill 1l Extension was blocked.

As reported in the 2000 evaluation, the parallel

The blocked culvert should be cleared. The
blocked culvert was partially cleared of sand
and gravel on April 16 and was completely
cleared on April 24, 2001.

No additional action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.

J. Duncan, T. J. Safford, R. D. Blew, and C.
J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

ditches along part of the perimeter were
reconfigured into a single ditch with flatter side
slopes to facilitate seedbed preparation and
seeding. There have been no discharges of
storm water from the collection basins or
ditches.

Grounds No windblown litter was observed. Windblown No additional action required.
litter is being picked up daily. Housekeeping is
effective.
Records Records are maintained of disposed material. No additional action required.
Map The map is being updated. Revise the map. Revision of the map was completed on
4/19/01.
No additional action required.
Soil stabilization- Landfill Ill Extension Uniform perennial vegetation is required for It Is recommended that signs or other

temporary or permanent cover. It was reported
that weeds on the berms and soil stockpile were
removed or buried and the berms and the soil
stockpile were seeded on 5/17/2000. The Stoller
plant ecologist indicated it was too early to
expect germination. Vehicle tracks were noted on
the soil stockpile.

measures be utilized to prevent traffic on the seeded area
of the soil stockpile. Signs were placed on the north and
south ends of the

soil stockpile the week of 4/17/01. The

signs read “Newly Seeded Area Keep Off”.

No additional action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.

J. Duncan, T. J. Safford, R. D. Blew, and C.
J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

Ditches were seeded In November 1999, and

new growth was evident during the 2001
evaluation. The Stoller plant ecologist indicated it
is still too early to determine the likelihood of
success, and the ditches should he watched over
the next few years to determine if the native
species planted can become established or if
competition from cheatrgrass is too strong.

Soil Stabilization — old asbestos landfill
on the north end of Landfill Ill
Extension

The area has temporary cover of predominantly
sand and gravel. Annual maintenance is ongoing
to fill areas that subside. There was very little
vegetation and some Indian Rice grass and
Kochia were present. The Stoller plant ecologist
indicated that the gravely cover will not likely
support Cheat grass. It was reported that weeds
will be continue to be controlled by periodic
blading as part of the maintenance activities for
this area

No additional action required.

Soil Stabilization-Landfill I and Landfill
Il east portion

Dead noxious weed stalks were observed
(Canada thistle, musk thistle), but there was no
evidence of new thistle growth during the 2001
evaluation. Weeds were treated with a herbicide
in 1999 and hand removal of Canada thistle was

No additional action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.

J. Duncan, T. J. Safford, R. D. Blew, and C.
J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio
noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS

REQUIRED ACTIONS

conducted in the summer of 2000. It may be too
early to evaluate if eradication of noxious weeds
has been fully achieved. It was reported that if
noxious weeds are observed during ongoing
Inspections and maintenance, a herbicide will be
used to control the weeds.

Side slopes of Landfill I and Il showed some soil
disturbance from burrowing animals and animal
trails. While the density of vegetation of the side
slopes has not reached the density of the flatter
portions of the landfill, vegetation present
appears to be effective in reducing erosion. It
was reported that re-seeding will take place in
low vegetation density areas this fall as part of

an ongoing maintenance program for the landfills.

It Is recommended that a plant ecologist be
utilized to provide guidance for the ongoing
landfill cap re-vegetation and maintenance
program at Landfill I and Ill. (Environmental
Restoration project manager)

Offsite tracking Gravel effectively controls offsite tracking of soil. No additional action required.

Preventive maintenance Equipment used at the landfill is routinely No additional action required
maintained.

Inspections- Landfill lll (except east Inspections have been performed as required. No additional action required.

portion) and Landfill lll Extension
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, lIll, AND Ill EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.

J. Duncan, T. J. Safford, R. D. Blew, and C.
J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001

Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observatio

noted.

ns and required actions are

AREA, BUILDING, ACTIVITY, ETC.

OBSERVATIONS

REQUIRED ACTIONS

Inspections- Landfill | and Landfill 11l
east portion

Monthly inspections were performed as required
since the 2000 evaluation.

No additional action required.

Storm Water Team

Team roster is being updated.

No additional action required.

Storm Water Training

Appropriate personnel completed the training
(Course 000TRNG68). In addition, tailgate training
was presented by the CFA Landfill storm water
pollution prevention team leader to equipment
operators.

No additional action required.
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Appendix B

Public Notification Announcement
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INEEL - News Desk - INEEL completes five-year review of landfills remediation project Page 1 of 2

Idaho National Engineering and Environmental L aboratory
INEEL Home (http://www. inel_gov)

INEEL Newsdesk Home (http://newsdesk. inel _gov)
Back

DOE News Release
FOR IMMEDIATE RELEASE
May 20, 2002

NEWS MEDIA CONTACTS:
Stacey Francis (208) 526-0075; syf@inel.gov

INEEL completesfive-year review of landfills remediation project

The soil caps placed over Central Facilities Areaindustrial landfills at the Department of Energy’s Idaho
National Engineering and Environmental Laboratory to protect people and the environment are working as
intended. The five-year review of the remedial action was performed as required by the Environmental
Protection Agency.

The INEEL has completed afive-year review of the Central Facilities AreaLandfills|, I, and 111 remediation
project and detailed its findings in arecent report that is available to the public. Citizens may request copies of
the report or project briefings by calling the INEEL Community Relations Office at (208) 526-4700 or the
INEEL’ s toll-free number at (800) 708-2680.

DOE, the U.S. Environmental Protection Agency and state of |daho signed a Record of Decision in 1995 for
the industrial waste landfills, which the agencies agreed required clean up actions to protect human health and
the environment. The remedy included the installation of a native soil cover over each landfill to reduce
infiltration of surface water, implementing administrative controls (such as fencing or regulations) to prevent
access and environmental monitoring to ensure effectiveness of the remedy.

Construction of the landfill caps was completed in 1997, along with the installation of equipment designed to
monitor moisture in the landfills, soil gas and groundwater beneath the site.

Nitrate levelsin the groundwater near the landfills remain above the EPA maximum contaminant level of 10
milligrams per liter for community drinking water systems, but below the 20 mg/L concentration allowable for
noncommunity water systems. Nitrate concentrations will continue to be monitored annually and re-evaluated
at the next five-year review scheduled for 2007. Y early inspections of institutional controls and annual soil gas
surveys will continue.

With a combined area of more than 35 acres, the Central Facilities Area Landfills were used as early asthe
1950s and as recently as 1993 to dispose of construction, office and cafeteriawaste from the INEEL. To a
lesser extent, some hazardous materials, such as solvents, waste oils, paints and chemicals were al so disposed
of in the landfills.

Detailed information is available in the Administrative Record file for Operable Unit 4-12. The Administrative
Record is located at the DOE Reading Room of the INEEL Technical Library, 1776 Science Center Drive,
Idaho Falls. Copies can be found at Albertsons Library on the Boise State University campus and the
University of Idaho Library in Moscow. The Administrative Record can be accessed on the Internet at
http://ar.inel.gov/home.html.

http://newsdesk.inel.gov/press_releases/2002/05-20landfill_remediation.htm 11/7/02
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INEEL - News Desk - INEEL completes five-year review of landfills remediation project Page 2 of 2

The INEEL is a science-based, applied engineering national |aboratory dedicated to supporting the DOE’s
missions in environment, energy, science and national security. The INEEL is operated for the DOE by
Bechtel BWXT Idaho, LLC.

--INEEL--

02-045

Idaho National Engineering and Environmental Laboratory
INEEL Home (http://www. inel.gov)

INEEL Newsdesk Home (http://newsdesk. inel.gov)
Back

http://newsdesk.inel.gov/press_releases/2002/05-201andfill_remediation.htm 11/7/02
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Appendix C

CFA Landfills I, Il, and 1l Photographic Log
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Figure C-1. Sagebrush intrusion on eastside of Landfill Il.

C-3



Figure C-2. Rock armor at north end of Landfill 11.
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Il on the northeast slope of Landfill 11.
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Figure C-5. Rill on eastside of Landfill 111 between Boreholes LF 3-03 and LF 3-05.
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Figure C-6. Time-domain reflectometer on Landfill 111 before solar panel was repositioned.



Figure C-7. Animal burrow on westside of Landfill Il1.
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Figure C-8. Westside of Landfill 111 looking toward Big Southern Butte.
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Figure C-9. Westside of Landfill 111 looking north across Borehole LF 3-03.
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Figure C-11. Vegetation on Landfill 11 looking south.

C-13



Figure C-12. Northern edge of Landfill Il1.
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Figure C-13. Vegetation on the northern section of Landfill I11.
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Figure C-15. Vegetation on Landfill 1l looking from the gate toward the time-domain reflectometer array.
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Figure C-16. Landfill Il time-domain reflectometer array.
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Figure C-17. Time-domain reflectometer station at Landfill I11.
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Figure C-18. Vegetation on Landfill 111 near the time-domain reflectometer array looking south.
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Figure C-19. West time-domain reflectometer location at Landfill 111.
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Figure C-20. Landfill 11 run-off basin.

C-22



Figure C-21. Overflow area for run-off basin.
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Figure C-22. Drainage channel leading out of the overflow area.

C-24



Figure C-23. Sampling location for overflow.
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Figure C-24. Time-domain reflectometer arrays and base station at Landfill 11 looking northwest.
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Figure C-25. Time-domain reflectometer array and neutron-probe access tube LF2-07 at Landfill II.
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Figure C-26. Vegetation at Landfill 11 looking southeast.
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Figure C-27. Vegetation at Landfill 1l looking north with rock armor at northern end.
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Figure C-28. Groundwater Monitoring Well LF 3-09.
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Figure C-29. Groundwater Monitoring Well LF 3-08.
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Figure C-31. Southern edge of Landfill 111 looking north.
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Appendix D

Soil Gas Monitoring Analytical Results
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Appendix D

Soil Gas Monitoring Analytical Results

The soil gas monitoring results are provided as an Excel file on a compact diskette. The file can
be opened by clicking on the file name “Appendix D Protected.xls.” The file is password protected, but
can be opened for viewing by clicking on the “Read Only” tab that will be presented to the user when
opening the file. The following worksheets are presented in the workbook file to enable the user to review
the data of interest. Each worksheet is for a specific borehole and sampling port within that borehole.
Data have been sorted by analyte with a secondary sort by date to facilitate viewing of the data.

CFA-GAS-V-004 (13 ft)

CFA-GAS-V-004 (38 ft)

CFA-GAS-V-004 (78 ft)

CFA-GAS-V-004 (107 ft)

CFA-GAS-V-005 (13 ft)

CFA-GAS-V-005 (38 ft)

CFA-GAS-V-005 (78 ft)

CFA-GAS-V-005 (108 ft)

CFA-GAS-V-006 (13 ft)

CFA-GAS-V-006 (38 ft)

CFA-GAS-V-006 (78 ft)

CFA-GAS-V-006 (108 ft)

CFA-GAS-V-007 (13 ft)

CFA-GAS-V-007 (38 ft)

CFA-GAS-V-007 (78 ft)

CFA-GAS-V-007 (107 ft)

CFA-GAS-V-008 (13 ft)

CFA-GAS-V-008 (38 ft)

CFA-GAS-V-008 (78 ft)

CFA-GAS-V-008 (108 ft)
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Appendix E

Groundwater Monitoring Analytical Results
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Appendix E

Groundwater Monitoring Analytical Results

The groundwater monitoring results are provided as an Excel file on a compact diskette. The file
can be opened by clicking on the file name “Appendix E Protected.xls.” The file is password protected,
but can be opened for viewing by clicking on the “Read Only” tab that will be presented to the user when
opening the file. The following worksheets are presented in the workbook file to enable the user to review
the data of interest. Each worksheet is for a specific borehole and sampling port within that borehole.
Data have been sorted by analyte with a secondary sort by date to facilitate viewing of the data.

CFA-MON-A-001

CFA-MON-A-002

CFA-MON-A-003

LF 2-08

LF 2-09

LF 2-10

LF 2-11

LF 3-08

LF 3-09

LF 3-10

USGS-083

USGS-085

QC Data

Water Level Data
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Appendix F

Groundwater Contour Maps
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Appendix F

Groundwater Contour Maps

Table F-1. Summarized calculations of aquifer hydraulic gradient in the vicinity of CFA.

USGS-Developed
Borehole Deviation

Calculated Direction Of Hydraulic Correction Factors Used
Area Formed

Gradient (Degrees From North) In These Calculations By Triangle of

Triangulated Well Combination (Well#1- Well#l Well#2  Well#3 Wells
Well#2-Well#3) Oct-00 Jan-02 Apr-02 Jul-02  Avg (ft) (ft) (ft) (mi?)
USGS020-USGS038-USGS083 176 176 186 181 180 0.05 0.06 0.02 2.38
USGS020-USGS077-USGS115 175 181 175 180 178 0.05 0.01 2.23 0.11
USGS020-USGS112-USGS115 171 164 173 171 170 0.05 2.61 2.23 0.21
USGS038-USGS077-USGS115 182 187 186 185 185 0.06 0.01 2.23 0.05
USGS038-USGS083-USGS115 182 187 184 185 185 0.06 0.02 2.23 1.48
CFAMONAO001-CFAMONAO003-USGS083 136 132 127 143 134 0.01 0.01 0.02 0.24
CFAMONAO001-CFAMONAOQ003-LF208 142 143 106 141 133 0.01 0.01 2.95 0.42
CFAMONAO001-LF208-LF308 169 156 176 175 169 0.01 2.95 477 0.38
CFAMONAO001-LF308-M12S 207 199 -2 213 206 0.01 4.77 0.00 161
CFAMONAO003-LF308-USGS020 147 145 152 149 148 0.01 4.77 0.05 1.59
CFAMONAO002-USGS112-USGS115 171 165 174 171 170 0.02 2.61 2.23 0.86
LF209-USGS020-USGS077 102 104 108 104 105 5.72 0.05 0.01 0.60
LF308-USGS020-USGS115 133 127 140 138 134 477 0.05 2.23 0.67

a. The April 2001 water level measurement for RWMC-M12S was found to be incorrect and was not used here.
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Figure F-1. Direction and magnitude of the aquifer hydraulic gradient.
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC)  Stickup Date of Groundwater Elevation Groundwater ~ Correction  Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)
1077 CFA-MON-A-001  CFA-MON-00I 4,936.44 213 9/21/00 486.43 4,450.01 488.56 Deviation previously checked by

10/30/00 486.66 4,449.78 488.79 magnetic gyro

11/22/00 486.85 4,449.59 488.98 Thiswell will be checked with latest
12/14/00 486.73 4,449.71 488.86 USGSdigital gym during CY2002
1/18/01 487.16 4,449.28 489.29

2/27/01 487.04 4,449.40 489.17

3/30/01 486.93 4,449.51 489.06

4/19/01 487.46 4,448.98 489.59

5/31/01 487.38 4,449.06 489.51

6/27/01 487.35 4,449.09 489.48

7/30/01 487.58 4,448.86 489.71

8/27/01 488.44 4,448.00 490.57

9/25/01 NM NM NM
10/17/01 488.77 4,447.67 490.90

1078  CFA-MON-A-002 CFA-MON-002 4,932.24 1.93 9/21/00 483.73 4,448.51 485.66 Deviation previously checked by

10/30/00 483.36 4,448.88 485.29 magnetic gyro
11/22/00 483.39 4,448.85 485.32 Thiswell will be checked with latest
12/14/00 483.33 4,448.91 485.26 USGSdigital gyro during CY2002
1/18/01 484.72 4,447.52 486.65

2/27/01 484.65 4,447.59 486.58

3/30/01 483.54 4,448.70 485.47

4/19/01 484.19 4,448.05 486.12

5/31/01 484.06 4,448.18 485.99

6/27/01 484.04 4,448.20 485.97

7/30/01 484.28 4,447.96 486.21

8/27/01 485.15 4,447.09 487.08

9/25/01 NM NM NM

10/17/01 485.41 4,446.83 487.34

Figure F-5. Water-level measurements.
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

1089 CFA-MON-A-003  CFA-MON-003 4,930.31 1.83 9/21/00 482.86 4,447.45 484.69 This well will be checked with latest
10/30/00 483.13 4,447.18 484.96 USGS digital gyro during CY2002
11/22/00 483.24 4,447.07 485.07
12/14/00 483.09 4,447.22 484.92
1/18/01 483.57 4,446.74 485.40
2/27/01 483.41 4,446.90 485.24
3/30/01 483.30 4,447.01 485.13
4/19/01 483.89 4,446.42 485.72
5/31/01 483.81 4,446.50 485.64
6/27/01 483.68 4,446.63 485.51
7/30/01 483.94 4,446.37 485.77
8/27/01 NM NM NM
9/14/01 NM NM NM
10/17/01 492.87 4,437.44 494.70

196 LF2-08 4,931.72 1.42 9/21/00 477.69 4,454.03 479.11 -2.95 4,456.98 Deviation previously checked by

10/30/00 478.14 4,453.58 479.56 -2.95 4,456.53 use of magnetic and photogyro.
11/22/00 478.17 4,453.55 479.59 -2.95 4,456.50 This well will be checked with latest
12/19/00 478.17 4,453.55 479.59 -2.95 4,456.50 USGS digital gyro during CY2002
1/18/01 478.44 4,453.28 479.86 -2.95 4,456.23
2/27/01 478.56 4,453.16 479.98 -2.95 4,456.11
3/30/01 478.57 4,453.15 479.99 -2.95 4,456.10
4/19/01 479.29 4,452.43 480.71 -2.95 4,455.38
5/31/01 479.00 4,452.72 480.42 -2.95 4,455.67
6/27/01 479.11 4,452.61 480.53 -2.95 4,455.56
7/31/01 479.72 4,452.00 481.14 -2.95 4,454.95
8/27/01 480.20 4,451.52 481.62 -2.95 4,454.47
9/14/01 NM NM NM NM
10/17/01 NM NM NM NM

Figure F-5. (continued).
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

197 LF2-09 4,932.23 1.23 9/21/00 480.66 4,451.57 481.89 -5.72 4,457.29 Deviation previously checked by
10/30/00 480.91 4,451.32 482.14 -5.72 4,457.04 use of magnetic and digital gyro.
11/22/00 481.12 4,451.11 482.35 -5.72 4,456.83 This well will be checked with latest
12/19/00 481.20 4,451.03 482.43 -5.72 4,456.75 USGS digital gyro during CY2002
1/18/01 481.29 4,450.94 482.52 -5.72 4,456.66
2/27/01 481.43 4,450.80 482.66 -5.72 4,456.52
3/30/01 481.51 4,450.72 482.74 -5.72 4,456.44
4/19/01 482.22 4,450.01 483.45 -5.72 4,455.73
5/31/01 481.93 4,450.30 483.16 -5.72 4,456.02
6/27/01 482.08 4,450.15 483.31 -5.72 4,455.87
7/31/01 482.59 4,449.64 483.82 -5.72 4,455.36
8/27/01 483.15 4,449.08 484.38 -5.72 4,455.80
9/14/01 NM NM NM NM
10/17/01 NM NM NM NM

199 LF2-11 4,928.36 1.35 9/21/00 471,51 4,456.85 472.86 Deviation previously checked by
10/30/00 471.35 4,456.07 472.70 photo gyro
11/22/00 471.83 4,456.53 473.18 This well will be checked with latest
12/19/00 472.29 4,456.07 473.64 USGS digital gyro during CY2002
1/18/01 NM NM NM Well Plugged
2/27/01 472.90 4,455.46 474.25 Needs well box repair/does not lock
3/30/01 NM NM NM No access
4/19/01 473.46 4,454.90 474.81
5/31/01 473.16 4,455.20 474,51
6/27/01 473.32 4,455.04 474.67
7/31/01 473.89 4,454.47 475.24
8/27/01 474.17 4,454.19 475.52
9/14/01 NM NM NM
10/17/01 NM NM NM

Figure F-5. (continued).
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

207 LF3-08 4,940.22 1.6 9/21/00 487.76 4,452.46 489.36 -4.77 4,457.23 Deviation previously checked by
10/30/00 487.73 4,452.49 489.33 -4.77 4,457.26 use of photo gyro.
11/22/00 488.28 4,451.94 489.88 -4.77 4,456.71 This well will be checked with latest
12/19/00 488.29 4,451.93 489.89 -4.77 4,456.70 USGS digital gyro during CY2002
1/18/01 487.20 4,453.02 488.80 -4.77 4,457.79
2/27/01 488.60 4,451.62 490.20 -4.77 4,456.39
3/30/01 488.70 4,451.52 490.30 -4.77 4,456.29
4/19/01 489.47 4,450.75 491.07 -4.77 4,455.52
5/31/01 489.14 4,451.08 490.74 -4.77 4,455.85
6/27/01 489.31 4,450.91 490.91 -A4.77 4,455.68
7/31/01 489.63 4,450.59 491.23 -4.77 4,455.36
8/27/01 490.26 4,449.96 491.86 -A.77 4,454.73
9/14/01 NM NM NM
10/17/01 NM NM NM

726 LF3-09 4,941.08 1.69 9/21/00 NM NM NM Well under repair
10/30/00 NM NM NM
11/22/00 NM NM NM Well under repair
12/19/00 NM NM NM Well under repair
1/18/01 NM NM NM
2/27/01 NM NM NM Well under major repair/unlocked
3/30/01 NM NM NM Well under repair
4/19/01 NM NM NM Well under repair
5/31/01 NM NM NM
6/27/01 NM NM NM Deviation previously checked by
7/31/01 NM NM NM use of magnetic and photogyro.
8/27/01 NM NM NM This well will be checked with latest
9/14/01 NM NM NM USGS digital gyro during CY2002
10/17/01 NM NM NM

Figure F-5. (continued).
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

727 LF3-10 4,942.62 9/21/00 NM NM 487.78 Well repaired 1999 - Needs resurvey
10/30/00 NM NM 487.96
11/22/00 NM NM NM Well repaired 1999 - Needs resurvey
12/19/00 NM NM 488.29 Stickup needs to be resurveyed
1/18/01 NM NM 488.56
2/27/01 NM NM NM Needs brass cap resurvey/pad/posts
3/30/01 NM NM NM Needs brass cap resurvey
4/19/01 NM NM NM No measuring point
5/31/01 NM NM NM
6/27/01 NM NM NM Needs to be resurveyed
7/31/01 NM NM NM
8/27/01 NM NM NM This well will be checked with latest
9/25/01 NM NM NM USGS digital gyro during CY2002
10/17/01 NM NM NM

1213 M12S SOUTH-MON-A-002 4,975.28 1.75 9/21/00 531.00 4,444.18 532.75
10/30/00 532.11 4,443.17 533.86
11/22/00 532.17 4,443.11 533.92
12/19/00 532.57 4,442.71 534.32
1/18/01 530.86 4,442.67 532.61
2/28/01 532.16 4,443.12 533.91
3/29/01 NM NM NM New locks
4/19/01 NA NA NA
5/29/01 534.16 4,439.37 535.91
6/28/01 534.01 4,439.52 535.76
7/31/01 534.19 4,439.34 535.94
8/27/01 534.54 4,438.99 536.29
9/25/01 535.17 4,438.36 536.92
10/17/01 535.36 4,438.17 537.11

Figure F-5. (continued).
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Table of Water Level Measurements
September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)
1306 STF-MON-A-004 STF-MON-A-004 4,945.37 2.16 9/21/00 504.22 4,441.65 506.38
10/30/00 504.40 4,438.81 506.56
11/22/00 504.40 4,440.97 506.56
12/19/00 496.35 4,441.14 498.40
1/18/01 504.47 4,438.74 506.63
2/28/01 NM NM NM No access
3/29/01 504.42 4,440.95 506.58
4/19/01 506.52 4,436.69 508.68
5/29/01 NM NM NM
6/28/01 506.52 4,436.69 508.68
7/31/01 506.85 4,436.36 509.01
8/27/01 507.16 4,436.05 509.32
9/25/01 NM NM NM
10/17/01 NM NM NM
483 USGS-034 USGS-34 4,929.19 1.07 9/21/00 471.95 4,457.24 473.02
10/30/00 472.37 4,456.82 473.44
11/22/00 472.41 4,456.78 473.48
12/19/00 472.45 4,456.74 473.52
1/18/01 472.67 4,456.52 473.74
2/28/01 NM NM NM No access
3/29/01 472.79 4,456.40 473.86
4/19/01 473.50 4,455.69 474,57
5/29/01 474.98 4,454.21 476.05
6/28/01 NM NM NM No access
7/31/01 473.97 4,455.22 475.04
8/27/01 474.91 4,454.28 475.98
9/25/01 NM NM NM
10/17/01 474.92 4,454.27 475.99

Figure F-5. (continued).
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Table of Water Level Measurements
September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

484 USGS-035 USGS-35 4,929.64 1.55 9/21/00 472.48 4,457.16 474.03

10/30/00 472.99 4,456.65 474.54

11/22/00 473.08 4,456.56 474.63

12/19/00 473.01 4,456.63 474.56

1/18/01 473.33 4,456.31 474.88

2/28/01 NM NM NM No access

3/29/01 473.47 4,456.17 475.02

4/19/01 474.23 4,455.41 475.78

5/29/01 473.56 4,456.08 475.11

6/28/01 474.22 4,455.42 475.77

7/31/01 47457 4,455.07 476.12

8/27/01 475.56 4,454.08 477.11

9/25/01 NM NM NM

10/17/01 475.57 4,454.07 477.12
485 USGS-036 USGS-36 4,929.20 1.18 9/21/00 471.84 4,457.36 473.02

10/30/00 472.33 4,456.87 473,51

11/22/00 472.41 4,456.79 473.59

12/19/00 472.33 4,456.87 473,51

1/18/01 472.63 4,456.57 473.81

2/28/01 472.68 4,456.52 473.86

3/29/01 472.76 4,456.44 473.94

4/19/01 473.48 4,455.72 474.66

5/29/01 473.10 4,456.10 474.28

6/28/01 473.53 4,455.67 474.71

7/31/01 473.93 4,455.27 475.11

8/27/01 474.97 4,454.23 476.15

9/25/01 NM NM NM

10/17/01 NM NM NM

Figure F-5. (continued).
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Table of Water Level Measurements
September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

486 USGS-037 USGS-37 4,929.38 1.22 9/21/00 472.06 4,457.32 473.28

10/30/00 472.32 4,457.06 473.54

11/22/00 472.54 4,456.84 473.76

12/19/00 471.60 4,457.78 472.82

1/18/01 472.37 4,457.01 473.59

2/28/01 472.32 4,457.06 473.54

3/29/01 4472.95 456.43 447417

4/19/01 473.69 4,455.69 47491

5/29/01 473.29 4,456.09 474,51

6/28/01 473.64 4,455.74 474.86

7/31/01 474.09 4,455.29 475.31

8/27/01 474.94 4,454.44 476.16

9/25/01 NM NM NM

10/17/01 475.01 4,454.62 476.23
487 USGS-038 USGS-38 4,929.63 1.33 9/21/00 472.29 4,457.34 473.62

10/30/00 472.76 4,456.87 474.09

11/22/00 472.86 4,456.77 474.19

12/19/00 472.69 4,456.94 474.02

1/18/01 473.05 4,456.58 474.38

2/28/01 473.08 4,456.55 474.41

3/29/01 473.21 4,456.42 47454

4/19/01 473.91 4,455.72 475.24

5/29/01 472.32 4,457.31 473.65

6/28/01 472.91 4,456.72 474.24

7/31/01 474.33 4,455.30 475.66

8/27/01 475.18 4,454.45 476.51

9/25/01 NM NM NM

10/17/01 475.24 4,454.39 476.57

Figure F-5. (continued).
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Table of Water Level Measurements
September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

526 USGS-077 USGS-77 4,921.79 2.18 9/21/00 464.83 4,456.96 467.01

10/30/00 465.19 4,456.60 467.37

11/22/00 465.19 4,456.60 467.37

12/19/00 465.03 4,456.76 467.21

1/18/01 465.45 4,456.34 467.63

2/28/01 465.50 4,456.29 467.68

3/29/01 465.62 4,456.17 467.80

4/19/01 466.23 4,455.56 468.41

5/29/01 465.84 4,455.95 468.02

6/28/01 466.25 4,455.54 468.43

7/31/01 466.71 4,455.08 468.89

8/28/01 467.49 4,454.30 469.67

9/25/01 NM NM NM

10/17/01 NM NM NM
532 USGS-083 USGS-83 4,941.59 2.15 9/21/00 NM NM NM

10/30/00 497.38 4,444.21 499.53

11/22/00 497.06 4,444.53 499.21

12/18/00 497.76 4,443.83 499.91

1/19/01 497.27 4,444.32 499.42

2/28/01 497.22 4,444.37 499.37

3/30/01 497.32 4,444.27 499.47

4/18/01 506.88 4,434.71 509.03

5/31/01 499.16 4,442.43 501.31

6/27/01 498.97 4,442.62 501.12

7/30/01 499.02 4,442.57 501.17

8/29/01 499.21 4,442.38 501.36

9/14/01 499.88 4,441.71 502.03

10/17/01 NM NM NM

Figure F-5. (continued).
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Table of Water Level Measurements
September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)
560 USGS-111 4,920.50 2.27 9/21/00 469.04 4,451.46 471.31 -5.24 4,456.70 Deviation previously checked by
10/30/00 469.72 4,450.78 471.99 -5.24 4,456.02 use of a photo gyro.
11/22/00 469.57 4,450.93 471.84 -5.24 4,456.17 This well will be checked with latest
12/19/00 469.58 4,450.92 471.85 -5.24 4,456.16 USGS digital gyro during CY2002
1/18/01 469.62 4,450.88 471.89 -5.24 4,456.12
2/28/01 469.93 4,450.57 472.20 -5.24 4,455.81
3/29/01 470.05 4,450.45 472.32 -5.24 4,455.69
4/19/01 470.76 4,449.74 473.03 -5.24 4,454.98
5/29/01 470.29 4,450.21 472.56 -5.24 4,455.45
6/28/01 470.72 4,449.78 472.99 -5.24 4,455.02
7/31/01 NM NM NM NM
8/28/01 472.16 4,448.34 474.43 -5.24 4,453.58
9/25/01 NM NM NM NM
10/22/01 472.09 4,448.41 474.36 -5.24 4,453.65
561 USGS-112 4,927.84 2.29 9/21/00 473.05 4,454.79 475.34 -2.61 4,457.40 Deviation previously checked by

10/30/00 473.57 4,454.27 475.86 -2.61 4,456.88 use of magnetic and photo gyro.
11/22/00 473.29 4,454.55 47558 -2.61 4,457.16 This well will be checked with latest
12/19/00 473.46 4,454.38 475.75 -2.61 4,456.99 USGS digital gyro during CY2002
1/18/01 473.28 4,454.56 47557 -2.61 4,457.17
2/28/01 473.65 4,454.19 475.94 -2.61 4,456.80
3/29/01 473.94 4,453.90 476.23 -2.61 4,456.51
4/19/01 474.66 4,453.18 476.95 -2.61 4,455.79
5/29/01 474.25 4,453.59 476.54 -2.61 4,456.20
6/28/01 474.60 4,453.24 476.89 -2.61 4,455.85
7/31/01 474,98 4,452.86 477.27 -2.61 4,455.47
8/27/01 475.96 4,451.88 478.25 -2.61 4,454.49
9/25/01 NM NM NM NM
10/22/01 476.02 4,451.82 478.31 -2.61 4,454.43

Figure F-5. (continued).
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

562 USGS-113 4,925.28 2.34 9/21/00 473.64 4,451.64 475.98 -6.46 4,458.10 Deviation previously checked by
10/30/00 474.01 4,451.27 476.35 -6.46 4,457.73 use of magnetic and digital gyro.
11/22/00 473.98 4,451.30 476.32 -6.46 4,457.76 This well will be checked with latest
12/19/00 473.77 4,451.51 476.11 -6.46 4,457.97 USGS digital gyro during CY2002
1/18/01 474.23 4,451.05 476.57 -6.46 4,457.51
2/28/01 474.25 4,451.03 476.59 -6.46 4,457.49
3/29/01 474.39 4,450.89 476.73 -6.46 4,457.35
4/19/01 475.12 4,450.16 477.46 -6.46 4,456.62
5/29/01 474.69 4,450.59 477.03 -6.46 4,457.05
6/28/01 NM NM NM NM No access
7/31/01 475.50 4,449.78 477.84 -6.46 4,456.24
8/27/01 NM NM NM NM
9/25/01 NM NM NM NM
10/22/01 NM NM NM NM

563 USGS-114 4,920.09 2.28 9/21/00 467.45 4,452.64 469.73 -4.70 4,457.34 Deviation previously checked by
10/30/00 470.00 4,450.09 472.28 -4.70 4,454.79 use of a photo gyro.
11/22/00 467.89 4,452.20 470.17 -4.70 4,456.90 This well will be checked with latest
12/19/00 467.96 4,452.13 470.24 -4.70 4,456.83 USGS digital gyro during CY2002
1/18/01 468.34 4,451.75 470.62 -4.70 4,456.45
2/28/01 468.32 4,451.77 470.60 -4.70 4,456.47
3/29/01 468.27 4,451.82 470.55 -4.70 4,456.52
4/19/01 468.96 4,451.13 471.24 -4.70 4,455.83
5/29/01 468.60 4,451.49 470.88 -4.70 4,456.19
6/28/01 469.09 4,451.00 471.37 -4.70 4,455.70
7/31/01 469.44 4,450.65 471.72 -4.70 4,455.35
8/27/01 470.28 4,449.81 472.56 -4.70 4,454.51
9/25/01 NM NM NM NM
10/22/01 470.33 4,449.76 472.61 -4.70 4,454.46

Figure F-5. (continued).
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC) Stickup Date of Groundwater Elevation Groundwater ~ Correction ~ Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)

564 USGS-115 4,918.84 2.3 9/21/00 463.76 4,455.08 466.06 -2.23 4,457.31 Deviation previously checked by
10/30/00 464.19 4,454.65 466.49 -2.23 4,456.88 use of a photo gyro.
11/22/00 464.18 4,454.66 466.48 -2.23 4,456.89 This well will be checked with latest
12/19/00 464.38 4,454.46 466.68 -2.23 4,456.69 USGS digital gyro during CY2002
1/18/01 464.23 4,454.61 466.53 -2.23 4,456.84
2/28/01 464.18 4,454.66 466.48 -2.23 4,456.89
3/29/01 464.56 4,454.28 466.86 -2.23 4,456.51
4/19/01 465.19 4,453.65 467.49 -2.23 4,455.88
5/29/01 464.81 4,454.03 467.11 -2.23 4,456.26
6/28/01 465.26 4,453.58 467.56 -2.23 4,455.81
7/31/01 465.61 4,453.23 467.91 -2.23 4,455.46
8/28/01 466.54 4,452.30 468.84 -2.23 4,454.53
9/25/01 NM NM NM NM NM
10/22/01 466.48 4,452.36 468.78 -2.23 4,454.59

565 USGS-116 4,916.03 2.53 9/21/00 457.73 4,458.30 460.26
10/30/00 458.08 4,457.95 460.61
11/22/00 NM NM NM Time not available
12/19/00 458.16 4,457.87 460.69
1/18/01 458.20 4,457.83 460.73
2/28/01 458.66 4,457.37 461.19
3/29/01 458.51 4,457.52 461.04
4/19/01 459.23 4,456.80 461.76
5/29/01 458.82 4,457.21 461.35
6/28/01 459.28 4,456.75 461.81
7/31/01 459.61 4,456.42 462.14
8/28/01 460.52 4,45551 463.05
9/25/01 NM NM NM
10/22/01 460.42 4,455.61 462.95

Figure F-5. (continued).
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Measured Measured Existing Comments
Depth to Groundwater Depth to Deviation Adjusted and Deviation Survey Information (b)
Brass Cap (BC)  Stickup Date of Groundwater Elevation Groundwater ~ Correction  Groundwater
Well ID# Well Name Well Alias Elevation (ft) (ft) Measurement  (ft bbc) (a) (ft amsl) (ft bmp) (ft) Level (ft)
988 USGSs-127 USGS-OBS-A-125 4,956.44 157 9/21/00 NM NM NM Well not completed
10/30/00 NM NM NM
11/22/00 NM NM NM Well not completed
12/19/00 NM NM NM Well not completed
1/18/01 NM NM NM Well not completed
2/28/01 507.26 4,449.18 508.83 Stickup needs to be surveyed
3/30/01 505.42 4,451.02 506.99
4/19/01 507.33 4,449.11 508.90
5/31/01 507.25 4,449.19 508.82
6/27/01 507.24 4,449.20 508.81
7/30/01 507.55 4,448.89 509.12
8/27/01 986.43 3,970.01 988.00
9/25/01 NM NM NM
10/16/01 508.78 4,447.66 510.35
Notes:

@
(b)

NM
NA
bbc
bmp
amsl|

Measured with either steel tapes or electronic water level meters

Additional wells not listed that will be checked for deviation during CY2002 using the latest USGS digital gyro tool include Wells LF2-10, USGS-020, and USGS-128.

Not measured

Information not available due to equipment error during measurements
Measuring point below brass cap

Below measuring point

Above mean sea level

feet

Figure F-5. (continued).
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Figure F-6. Water-level contour map without highly deviated wells.

F-21



Appendix G

CFA Landfill Moisture Monitoring
(October 2000 through September 2001)
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G-1. CFA LANDFILL MOISTURE MONITORING
(OCTOBER 2000 THROUGH SEPTEMBER 2001)

The overall objective of infiltration monitoring at the Central Facilities Area (CFA) landfills is to
document the effectiveness of the landfill covers for minimizing infiltration into the landfill wastes (INEL
1997b). The moisture content of the soil was monitored using time-domain reflectometer and neutron
probe instruments. The data from the new deep or vertical time-domain reflectometer systems that were
installed in the native soil cover at Landfills 11 and 111 to a depth of 2.4 m (8 ft) during August and
September 2000 are reported and discussed. Moisture monitoring data from five existing neutron-probe
access tubes (NATS) are also reported and discussed.

The terms “infiltration, recharge, and drainage” are used throughout this appendix and are defined
in the following sentences. Water that moves into the soil is defined as “infiltration.” Water that continues
to move downward beyond the evapotranspiration (ET) depth and out of the soil profile is termed
“recharge.” Infiltration and recharge are represented by an increase in water storage within a system. In
addition to recharge, evapotranspiration is a large contributor to decreasing storage in near-surface soils,
moving water upward and out of the soil. The term “drainage” refers to water movement out of a unit
thickness of soil or a decrease in soil moisture content, but does not indicate the direction of movement.

G-1.1 Neutron-Probe Moisture Monitoring Data

The target for the neutron probe monitoring at the landfills is the volume of water infiltrating past
the evapotranspiration or rooting depth. Water that passes through the evapotranspiration depth may pick
up contaminants in the landfill waste and carry them to the depth monitored by the NATs. The volumes
for infiltration, drainage, and recharge have been calculated for each landfill NAT location from October
2000 through September 2001. The raw data for the five neutron probe monitoring locations are provided
in Tables 1 through 5. Calculated infiltration, recharge, and drainage for the five locations are
summarized in Table 6.

Neutron probe logs for each NAT show fluctuations through time in the upper 0.9 m (3 ft) that
are caused by annual precipitation/snow melt cycles (Figures 1 through 5). The three-dimensional plots
show a spike in moisture content in March 2001, but the spike does not penetrate more than 0.9 m (3 ft)
except at LF 2-04 located off the landfills. The timing of the moisture increases in the landfill soil
indicates that snowmelt is the most significant infiltration event at the landfills. The undulating floor in
the three-dimensional charts probably reflects neutron data precision. However, none of the NAT
locations showed a ridge of water penetrating the entire soil column as occurred in 1998. The 1998
occurrence was prior to the vegetation becoming established on the landfill covers.

G-1.1.1 Infiltration and Recharge Estimates Using Neutron-Probe Access Tube Data

The calculations of moisture content and volumetric water content are described below. Methods
for estimating infiltration and recharge are also described.

The infiltration and recharge for 2001 was estimated by calculating the change in water storage
using the following calibration equations:

MC = 0.000808 x counts, for sand and gravel

MC = 0.00166 x counts + 4.74, for clay
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where:
MC = moisture content.

The mass water content was converted to a volumetric water content by multiplying the mass
water content by the soil bulk density value, determined for samples collected from the boreholes adjacent
to the NATSs (Edgerton, Germeshausen, and Grier [EG&G] 1988). The equations to calculate volumetric
water content (\Vol) are:

Vol = MC x 1.98, for sand and gravel
Vol = MC x 1.69, for clay.

The calibration curves were assigned to 0.3-m (1-ft) increments of the NATSs based on lithology
logs for boreholes drilled next to the tubes located off the landfills (Table 8). For the NATSs located on the
landfills, 0.3-m (1-ft) increments with count rates less than 5,500 were assigned to the sand and gravel
calibration curve, and those with count rates greater than 5,500 were assigned to the clay calibration.

Figures 1 through 5 show that the only measurable infiltration event that penetrates beyond the
first foot occurred in the spring of 2001. Consequently, infiltration and recharge were calculated for this
spring event and these calculations also reflect recharge for the entire year. Based on the change in
storage using the calibration calculations and the assumed evapotranspiration (ET) depth, the estimates of
recharge for spring 2001 are less than 0.64 cm (0.25 in.) for all locations except LF 2-04 (Table 9). The
recharge at LF 2-04 was calculated to be 0.76 cm (0.30 in.). Infiltration calculations for the five NATS for
the spring 2001 ranged from 2.34 to 3.61. cm (0.92 to 1.42 in.). The highest amount of infiltration
occurred at LF 2-04, which is located off Landfill 1. The infiltration estimates of 2.34 to 3.61 cm (0.92 to
1.42 in.) are consistent with the measured precipitation at the CFA National Oceanic and Atmospheric
Administration (NOAA) weather station of 4.6 cm (1.8 in.). The precipitation from November 2000, the
time that the surface soil started to freeze, until the spring thaw, approximately March 8, 2001, was 4.6
cm (1.81in.) (Table 7).

G-1.1.2 Water Storage Analysis for Neutron-Probe Data

Changes in storage refer to changes in soil moisture content over a period that represents a full
moisture cycle that is typically a one-year period. Changes in storage at the NAT locations for the period
of October 2000 to September 2001 indicate that the entire soil column over the length of the tubes is
decreasing in moisture content (Table 6). The change in water storage indicates that moisture contents are
decreasing slightly or holding steady within the landfill caps and within the evapotranspiration zones.
Location LF 2-07 showed the largest decrease in water storage of 2.54 cm (1.00 in.) over the entire soil
column and 2.31 cm (0.91 in.) below the evapotranspiration zone. In contrast, LF 2-03 located near
Landfill 11 showed almost no change in storage over the entire soil column, within the evapotranspiration
zone, and below the evapotranspiration zone (Table 6). The other NATs showed slight negative changes
in storage over the entire soil column, within the evapotranspiration zone, and below the evapotrans-
piration zone.

G-1.1.3 Evaluation of Evapotranspiration Depth

The depth to which evapotranspiration is influential depends on the plants and their rooting
depths, soil types, and the meteorological conditions that are present. The evapotranspiration depth is
assumed to be 0.9 to 1.2 m (3 to 4 ft). For the evapotranspiration depth to be evaluated, enough data are
necessary so that yearly variations in moisture content in the upper part of the soil profile can be assessed.
The
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evapotranspiration depths for the NAT locations are based on the amount of drainage occurring at 0.3-m
(1-ft) increments. The drainage from one layer to the next within the evapotranspiration zone should
steadily decrease until the zero flux boundary is reached. The depth at which drainage becomes nearly
constant is assumed to be the evapotranspiration depth. Plots of drainage for the five NATs are shown on
Figure (G-71).

Drainage estimates were made by calculating the change in storage for each 0.3-m (1-ft) layer
over the course of one year and then summing the negative changes in storage. The monthly changein
storage is calculated for a 1-ft layer and for the soil column as follows:

One foot layer
AVolumetric water content = (VO — VOl i) 12100
Soil Column

AVolumetric water content = X' 4 Volumetric water contents for each one-foot layer.

Thetotal drainage varied from 3.16 inches for LF2-03 to 4.32 inches for LF2-07. The drainage
below the ET zone varied from 3.45 cm (1.36 in.) for LF3-03 to 7.39 cm (2.91in.) for LF2-07 (Table 6).

The plots suggest an ET depth of 3 feet for all locations except LF2-04; however, the monitoring
period year was significantly below the average winter (November-April) precipitation and yearly
precipitation amounts (Table 6).

G-1.2 Time-Domain Reflectometer Data Analysis

Time-domain reflectometer data were collected from two locations at both Landfills 1 and 111,
with the volumetric moisture data collected at 15-cm (6-in.) intervals from the surface to a depth of 2.4 m
(8 ft) (Figure 6-2 in Section 6). The new time-domain reflectometer systems were installed in August and
September 2000. The systems installed were Moisture Point systems from Environmental Sensors, Inc.
The Moisture Point system consists of an MP-917, Moisture Point Type-K probes, Campbell Scientific
CR10X datalogger and COM200 phone modem, solar panel, battery, and probe cables. The MP-917
interrogates the probes and reduces the segment data to a numerical probe data set for export to the
CR10X datalogger.

Data collection at Landfill 111 commenced on September 26, 2000. Time-domain reflectometer
data collection at Landfill 11 began on November 9 and December 6, 2000. The data collection at Landfill
Il started later than that at Landfill 111 because of communication problems between the two sites. Plots of

the time-domain reflectometer data from the beginning of data collection to September 30, 2001, are
provided in Figures 7 through 10. The plots show the volumetric moisture content for 15-cm (6-in.)
intervals from the surface to adepth of 2.4 m (8 ft). In general, the time-domain reflectometer data
showed that the most significant increase in moisture content occurred during the spring 2001 snowmelt
event. From September 2000 until February 2001, the time-domain reflectometer probes exhibited wide
variations between measurements that reflected data noise rather than changes in moisture content. In
February 2001, Environmental Sensors, Inc., loaded a new data reduction algorithm into the MP-917 to
reduce data noise, and the MP-917 was insulated to reduce the effects of sub-freezing weather on the
electronics.

The monitoring of water movement or absence of infiltration through the soil cover on the

landfillsisthe primary concern of the time-domain reflectometer monitoring at Landfills Il and I11. The
low-
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permeability layer of the soil cover is located 15 to 45 cm (6 to 18 in.) below land surface (bls). Moisture
contents that increase and decrease within the low-permeability layer indicate the movement of water into
and out of this compacted layer. Downward water movement through the low-permeability layer can be
determined by examining time-domain reflectometer moisture content data below the low-permeability
layer. Increasing moisture contents below the low-permeability layer indicate water moved vertically
through the low-permeability layer.

G-1.2.1 Infiltration Calculations Based on Time-Domain Reflectometer Data

In general, the time-domain reflectometer data show an increase in moisture content to depths of
less than 0.9 m (3 ft) during the spring snow melt of 2001, which was the most significant infiltration
event of the year (Table 10). However, not all increases are due to infiltration. A portion of the rapid
“apparent” increase in moisture in March 2001 is attributed to soil thawing. The weather data from
October 2000 to April 2001 indicate that the air temperatures were near freezing or colder from
November 5, 2000, until approximately March 7, 2001 (Figure 11). Changes in moisture content to
depths of 0.6 m (2 ft) would reflect both an adjustment due to soil thawing and an influx of water from
snowmelt. When soil water freezes, the dielectric constant of water reduces from approximately 80 to 5.
The time-domain reflectometer probes then indicate a false decrease in water content that is consistent
with the decrease in the dielectric constant of water when it is frozen. When the soil thaws, the probes
reflect the rise in the dielectric constant as ice turns to liquid, and a false increase in water content is
detected. Because the spring thaw occurs more suddenly than soil freezing in the fall, the spring shift is
more pronounced on the moisture content curves. The apparent decrease in soil moisture for the surface to
0.6-m (2-ft) deep time-domain reflectometer probes probably reflects soil moisture freezing (Figures 7
through 10).

Infiltration and drainage calculations for the spring snow melt of 2001 indicate that the time-
domain reflectometer results are greater than the measured precipitation at the CFA NOAA weather
station. The calculated infiltration for the three functioning time-domain reflectometer locations ranges
from 5.41 t0 9.80 cm (2.12 to 3.86 in) (Table 11). However, the measured precipitation at the CFA
NOAA weather station is only 4.6 cm (1.8 in.). Similarly, drainage or losses in storage for the three time-
domain reflectometer arrays ranges from 5.72 to 9.75 cm (2.25 to 3.84 in.) of water. An explanation for
the discrepancy between the measured precipitation at the CFA NOAA weather station and infiltration
could be ponding of water or snowdrifts above the time-domain reflectometer locations. However, neither
ponding nor snowdrifts were observed at the locations during snowmelt. The high time-domain
reflectometer readings could be related to probe calibration or to physical nonconformities in the
subsurface, such as water filling void pockets beside the probe.

In contrast to the spring snowmelt event, several precipitation events in 2000 and 2001 appeared
to affect only the 0- to 15-cm (0- to 6-in.) depth interval. In 2000, two precipitation events in the form of
rain occurred on October 10 and 11 (1.20 cm [0.48 in.]) and October 29 and 30 (1.19 cm [0.47 in.]).
These precipitation events are strongly reflected at the 15-cm (6-in.) depth, but there appears to be little
response below this depth, with the calculated amount of infiltration into the 0- to 15-cm (0- to 6-in.)
depth being similar to the amount of precipitation (Figures 7 through 10). Additionally, two smaller
precipitation events occurred in April 2001 after the snowmelt. These precipitation events show up as
small spikes in the 0- to 15-cm (0- to 6-in.) and 15- to 30-cm (6- to 12-in.) intervals for all four time-
domain reflectometer locations (Figures 7 through 10). A precipitation event of 1.19 cm (0.47 in.) in
September 2001 appears as a small spike in only the 0- to 15-cm (0- to 6-in.) interval at all four time-
domain reflectometer locations, with the calculated amount of infiltration less than half the precipitation.
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G-1.2.2 Water Storage Analyses for the Time-Domain Reflectometer Locations

Infiltration, drainage, and evapotranspiration affect the amount of water in storage in the soil
profile. Water storage analysis in this section reflects the change in moisture content over a period of
approximately one year (October 2000 through September 2001). This one-year period is used to evaluate
the net impacts of infiltration, drainage, and evapotranspiration on the soil profile (i.e., gaining or losing
moisture). The change in storage is represented by the following equation:

AS=1-D-ET
where:
AS = change in storage
I = infiltrattion
D = drainage out of a system
ET = evapotranspiration.

Theinfiltration, drainage, and evapotranspiration out of soil are nearly impossible to measure
directly. However, the time-domain reflectometer probes do measure moisture content from which change
in storage (AS) can beinferred. If the change in storage is positive over time, there is a net gain of water
in the soil profile. Conversely, if the change is negative, there is a net water loss from the soil profile.

Changes in storage were estimated for the entire 2.4-m (8-ft) depth of each time-domain
reflectometer below land surface (Table 6). The change in storage (AS) was calculated for each interval
by multiplying the change in moisture content, AMC, by the thickness of the soil unit (L) or 15cm (6in.)
for each segment, mathematically expressed as follows:

AS=AMCxL
where:
AS = change in storage
AMC = moisture content
L = soil unit thickness.

The change in storage for the 2.4-m (8-ft) profile was calculated for September 26, 2000, through
September 30, 2001, for the time-domain reflectometers at Landfill 111 and November 9, 2000, through
September 30, 2001, for those at Landfill I1. This encompasses spring infiltration as well as the summer
evapotranspiration.

There was little change in storage over the monitoring period for the O- to 0.6-m (0- to 2-ft) depth
intervals for the landfill caps at the four time-domain reflectometer locations (Table 12). Changesin
storage at Landfill 11 were 0.08 and -1.04 cm (0.03 and -0.41 in.). At Landfill |11, changes in storage were
0.28 and -0.48 cm (0.11 and -0.19 in.) Three of the four locations showed a gain in storage for the O- to
2.4-m (0- to 8-ft) depth interval over the monitoring period (Table 12). Changes in storage ranged from
2.21 cm (0.87in.) for Landfill 1 (north) to -0.48 cm (-0.19 in.) for Landfill 11 (west).



At Landfill 111, from depths of 1.2 to 2.4 m (4 to 8 ft) or below the estimated evapotranspiration
depth of 0.9 to 1.2 m (3 to 4 ft), there was essentially no change in storage. However, at Landfill I, both
probe locations showed an approximate 1.3-cm (0.5-in.) increase in soil moisture storage. Only one 15-
cm (6-in.) interval at each probe location showed a significant increase in moisture content (an increase
greater than 2.5% moisture content) below 1.2 m (4 ft). The gains in water storage at the Landfill Il probe
locations for 2001 suggest that water moved through the low-permeability layer and into the soil below.
However, most of the increase below the ET depth (1.2 m or 4 ft) is from segments that do not show a
significant increase in moisture content. The changes in moisture content for the other 15-cm (6-in.)
intervals could reflect measurement uncertainty or probe measurement error, but summing these changes
added up to nearly 1.3 cm (0.5 in.). Because only one interval showed a significant increase in moisture
content, this suggests that any recharge was slight, less than 0.64 cm (0.25 in.), and that
evapotranspiration consumed most to all of the infiltrated water for the spring 2001 snowmelt.
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G-1.3 Comparison of Time-Domain Reflectometer and
Neutron-Probe Data

The neutron-probe data for LF 3-05 and LF 2-07 and the time-domain reflectometer data from
Landfills Il and 111 were compared, because the NAT locations and time-domain reflectometers are in the
same proximity (refer to Figure 6-2 in Section 6). The neutron probe and time-domain reflectometer data
were compared with regard to recharge estimates, depth of wetting front penetration, and infiltration
estimates.

The time-domain reflectometer and the neutron probe monitoring on the landfills both indicate
that recharge was less than 0.64 cm (0.25 in.) on the landfills, and that the wetting front in the spring of
2001 penetrated only about 0.9 m (3 ft). Off Landfill I, NAT LF 2-04 showed a wetting front penetration
to at least 1.8 m (6 ft), but no time-domain reflectometers were located off the landfills for comparison.

The primary difference between the time-domain reflectometer and neutron probe measurements
was that the calculated amount of infiltration using the time-domain reflectometers was considerably
higher than determined from the neutron probe measurements and also much greater than the measured
precipitation at the CFA NOAA weather station. Part of the overestimation by the time-domain
reflectometers could be that the rapid increase in water content in mid-March 2001 is due to both the soil
thaw and infiltration. The calibration of the time-domain reflectometers needs to be evaluated.
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Table G-1. Neutron-probe measurements and change in moisture content for LF 2-03 from 10/26/00 to 9/17/01.

Changein Sum of
Storage Drainage (-)
Depth  10/26/2000° 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001 10/00-9/01 10/00-9/01
0 1,818 2,745 0.09 3,082 0.03 3,882 0.08 4,502 0.06 3,721 -0.07 3,003 -0.07 2,789 -0.02 2,094 -0.07 1,674 -0.04 1,367 -0.03 1,220 -0.01 1,725 0.05 -0.01 -0.32
0.92 3,279 3,362 0.02 3,314 -0.01 3,273 -0.01 3,448 0.03 6,526 059 6,221 -0.06 5,913 -0.06 4,968 -0.18 3,941 -0.20 3,446 -0.10 3,307 -0.03 3324 0.00 0.01 -0.63
1.92 2,974 3,055 0.02 2,956 -0.02 3,085 0.02 3,008 0.00 3,722 0.12 4,500 0.15 4,504 0.00 4,213 -0.06 3,727 -0.09 3,271 -0.09 3082 -0.04 3119 0.01 0.03 -0.29
292 3,265 3,228 -0.01 3,159 -0.01 3,317 0.03 3,233 -0.02 3,182 -0.01 3,250 001 3339 0.02 3,316 0.00 3,384 0.01 3,083 -0.06 3,102 0.00 2975 -0.02 -0.06 -0.12
3.92 3,214 3,150 -0.01 3,178 0.01 3,204 0.00 3,239 0.01 3,198 -0.01 3,223 0.00 3211 0.00 3,196 0.00 3,29 0.02 3244 -0.01 3124 -002 3216 0.02 0.00 -0.05
4.92 3,389 3,377 0.00 3,176 -0.04 3,355 0.03 3,266 -0.02 3,343 0.01 3,320 0.00 3,308 0.00 3,376 0.01 3,232 -0.03 3,168 -0.01 3,378 0.04 3,207 -0.03 -0.03 -0.12
5.92 3,515 3,587 0.01 3,601 0.00 3421 -0.03 3,570 0.03 3,585 0.00 3,466 -0.02 3,456 0.00 3,581 0.02 3411 -0.03 3,389 0.00 3,476 0.02 3,473 0.00 -0.01 -0.09
6.92 4,101 4,165 0.02 4,231 0.02 4111 -0.03 4,031 -0.02 4,069 0.01 3919 -0.04 4,004 0.02 4,116 0.03 4,178 0.02 3941 -0.06 3,934 0.00 4,069 0.04 -0.01 -0.16
7.92 3,614 3,838 0.04 3,656 -0.03 3,807 0.03 3,748 -0.01 3,761 0.00 3,767 0.00 3,708 -0.01 3,779 0.01 3,726 -0.01 3,702 000 3585 -0.02 3,588 0.00 0.00 -0.09
8.92 3,588 3,636 0.01 3,537 -0.02 3,498 -0.01 3418 -0.02 3,400 0.00 3,461 0.01 3,540 0.02 3,550 0.00 3,592 0.01 3,555 -0.01 3524  -0.01 3,602 0.01 0.00 -0.06
9.92 4,513 4,408 -0.02 4,362 -0.01 4,366 0.00 4,324 -0.01 4,216 -0.02 4,488 0.05 4,264 -0.04 4,327 0.01 4,376 0.01 4,408 0.01 4,389 0.00 4,463 0.01 -0.01 -0.10
10.92 4,228 4,180 -0.01 4,233 0.01 4,269 0.01 4,178 -0.02 4,270 0.02 4,181 -0.02 4,089 -0.02 4,287 0.04 4,233 -0.01 4,189 -0.01 4,018 -0.03 4,178 0.03 -0.01 -0.11
11.92 3,584 3,682 0.02 3,641 -0.01 3,697 0.01 3,610 -0.02 3,602 0.00 3,653 0.01 3,631 0.00 3,751 0.02 3,740 0.00 3,642 -0.02 3,687 0.01 3,697 0.00 0.02 -0.05
12.92 3,860 3,989 0.02 3,775 -0.04 3,842 0.01 3,855 0.00 3,801 -0.01 3,917 0.02 3,823 -0.02 4,003 0.03 3,777 -0.04 3,899 0.02 3,921 0.00 3,862 -0.01 0.00 -0.08
13.92 4,077 4,138 0.01 4,178 0.01 4,002 -0.03 4,164 0.03 4,272 0.02 4,201 -0.01 4,081 -0.02 4,105 0.00 4,081 0.00 3,980 -0.02 4,142 0.03 4,079 -0.01 0.00 -0.10
14.92 4,131 4,135 0.00 4,116 0.00 4,133 0.00 4,092 -0.01 4,026 -0.01 4,070 0.01 4,077 0.00 4,192 0.02 4,089 -0.02 4,094 0.00 4,140 0.01 4,151 0.00 0.00 -0.04
15.92 3,696 3,703 0.00 3,670 -0.01 3,608 -0.01 3,751 0.03 3,765 0.00 3,708 -0.01 3,674 -0.01 3,717 0.01 3,803 0.02 3,637 -0.03 3,766 0.02 3,730 -0.01 0.01 -0.07
16.92 4,485 4,774 0.06 4,733 -0.01 4,509 -0.04 4,714 0.04 4,549 -0.03 4,535 0.00 4,611 0.01 4,645 0.01 4,487 -0.03 4,590 0.02 4,634 0.01 4,753 0.02 0.05 -0.04
17.92 5,879 5,752 -0.02 5,652 -0.02 5,674 0.00 5,823 0.03 5,798 0.00 5,878 0.02 5,743 -0.03 5,843 0.02 5,762 -0.02 5,802 001 5,642 -0.03 50911 0.05 0.01 -0.12
18.92 4,245 4,310 0.01 4,220 -0.02 4,188 -0.01 4,264 0.01 4,320 0.01 4,308 0.00 4,377 001 4,274 -0.02 4,229 -0.01 4,205 0.00 4,435 0.04 4,409 0.00 0.03 -0.06
19.92 7,547 7,432 -0.04 7,588 0.05 7,651 0.02 7,674 0.01 7,623 -0.02 7,575 -0.02 7,516 -0.02 7,636 0.04 7,697 0.02 7,616 -0.03 758  -0.01 7,400 -0.06 -0.05 -0.19
20.92 9,075 8,972 -0.03 8,953 -0.01 8,820 -0.04 8,996 0.06 9,018 0.01 8,957 -0.02 8,920 -0.01 8,987 0.02 9,016 0.01 9,045 001 8908 -0.05 09,099 0.06 0.01 -0.16
21.92 9,724 9,914 0.06 9,788 -0.04 9,785 0.00 9,739 -0.02 9,815 0.03 9,865 0.02 9,945 003 9,751  -0.07 0.01 -0.12
Total change in storage: -0.01
Total change in storage below ET depth: 0.02
Total drainage: -3.16
Total drainage below ET depth: -1.76

Note: ET depth was set at 3.92 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.
a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.
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Table G-2. Neutron-probe measurements and change in moisture content for LF 2-04 from 10/26/01 to 9/17/01.

Changein Sum of
Storage Drainage (-)
Depth  10/26/2000° 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001 10/00-9/01 10/00-9/01
0.14 2,997 4,058 0.10 4,297 0.02 4,575 0.03 5,254 0.07 5,587 0.03 4,980 -0.06 4,763 -0.02 2,829 -0.19 2,520 -0.03 2,380 -0.01 2,180 -0.02 2,799 0.06 -0.02 -0.33
1.14 2,974 2,803 -0.03 2,838 0.01 2,905 0.01 2,863 -0.01 4,785 0.37 4,328 -0.09 4,253 -0.01 3,534 -0.14 3,174 -0.07 2,957 -0.04 2,482 -0.09 2,804 0.06 -0.03 -0.48
214 3,079 3,041 -0.01 3,019 0.00 3112 0.02 3,060 -0.01 4,650 031 4,238 -0.08 4,090 -0.03 3,849 -0.05 3,690 -0.03 3,342 -0.07 3,150 -0.04 2,933 -0.04 -0.03 -0.35
3.14 3,312 3,277 -0.01 3,229 -0.01 3,280 001 3231 -0.01 4,503 024 4,281 -0.04 4,085 -0.04 3,910 -0.03 3,796 -0.02 3425 -0.07 3,064 -0.07 3,091 0.01 -0.04 -0.30
4.14 3,597 3,451 -0.03 3,347 -0.02 3,388 0.01 3419 0.01 4,803 0.27 4,285 -0.10 3,966 -0.06 3,916 -0.01 3,724 -0.04 3,597 -0.02 3,466 -0.03 3,361 -0.02 -0.05 -0.32
5.14 4,066 3,858 -0.04 4,014 0.03 3,854 -0.03 3,798 -0.01 4,780 0.19 4,591 -0.04 4,428 -0.03 4,392 -0.01 4,397 0.00 4,098 -0.06 4,125 0.01 3,892 -0.04 -0.03 -0.26
6.14 3,622 3,661 0.01 3,485 -0.03 3,525 0.01 3,494 -0.01 3,578 0.02 4,313 0.14 4,163 -0.03 4,147 0.00 3,975 -0.03 3,744 -0.04 3,723 0.00 3,460 -0.05 -0.03 -0.20
7.14 3,784 3,697 -0.02 3,739 0.01 3,742 0.00 3,667 -0.01 3,699 0.01 3817 0.02 3,906 0.02 4,007 0.02 3,991 0.00 3,943 -0.01 3,830 -0.02 3,714 -0.02 -0.01 -0.09
8.14 3,850 3,850 0.00 4,017 0.03 3,943 -0.01 3,918 0.00 3,967 0.01 3,902 -0.01 3,801 -0.02 4,001 0.04 3,952 -0.01 3,915 -0.01 3,960 0.01 3961 0.00 0.02 -0.07
9.14 4,459 4,524 0.01 4,427 -0.02 4,318 -0.02 4,371 0.01 4,349 0.00 4,383 0.01 4,476 0.02 4,349 -0.02 4,453 0.02 4531 0.01 4,529 0.00 4,446 -0.02 0.00 -0.07
10.14 4,624 4,531 -0.02 4,414 -0.02 4,481 0.01 4,402 -0.02 4,552 0.03 4,553 0.00 4,556 0.00 4,621 0.01 4,542 -0.02 4,508 -0.01 4,762 0.05 4,649 0.02 0.00 -0.10
11.14 3,737 3,699 -0.01 3,863 0.03 3,788 -0.01 3,958 0.03 3,783 -0.03 3,787 0.00 3,736 -0.01 3,769 001 3,792 0.00 3,826 0.01 3,837 0.00 3,807 -0.01 0.01 -0.06
12.14 4,160 4,168 0.00 4,085 -0.02 4,106 0.00 4,128 0.00 4,068 -0.01 3,977 -0.02 4,133 0.03 4,021 -0.02 4,079 0.01 4,009 -0.01 4,154 0.03 4,068 -0.02 -0.02 -0.09
13.14 3,944 3,985 0.01 3,889 -0.02 3,962 0.01 3,853 -0.02 3,970 0.02 3,862 -0.02 3,958 0.02 3,936 0.00 3,808 -0.02 3,926 0.02 3,940 0.00 3,947 0.00 0.00 -0.08
14.14 4,122 4,114 0.00 4,167 0.01 4,233 0.01 4,125 -0.02 4,171 0.01 4,055 -0.02 4,060 0.00 4,142 0.02 4,153 0.00 4,170 0.00 4,156 0.00 4,153 0.00 0.01 -0.03
15.14 3,700 3,820 0.02 3,831 0.00 3,715 -0.02 3,865 0.03 3,679 -0.04 3,718 001 3,791 0.01 3,645 -0.03 3,756 0.02 3,825 0.01 3,766 -0.01 3,794 0.01 0.02 -0.10
16.14 4,106 4,137 0.01 4,078 -0.01 4,070 0.00 4,197 0.02 4,041 -0.03 3,915 -0.02 4,197 0.05 4,116 -0.02 4,113 0.00 4,053 -0.01 4,133 0.02 4,165 0.01 0.01 -0.09
17.14 3,474 3,512 0.01 3,465 -0.01 3,386 -0.02 3439 0.01 3,436 0.00 3,376 -0.01 3,445 0.01 3,503 0.01 3418 -0.02 3,392 0.00 3,505 0.02 3476 -0.01 0.00 -0.06
18.14 3,524 3,590 0.01 3,568 0.00 3,480 -0.02 3,551 0.01 3,622 0.01 3,538 -0.02 3,530 0.00 3,536 0.00 3,491 -0.01 3,603 0.02 3,768 0.03 3,660 -0.02 0.03 -0.07
19.14 4,164 4,096 -0.01 4,155 0.01 4,188 0.01 4,280 0.02 4,033 -0.05 4,144 0.02 4,113 -0.01 4,280 0.03 4,195 -0.02 4,217 0.00 4,121 -0.02 4,148 0.01 0.00 -0.09
20.14 6,188 6,144 -0.01 6,156 0.00 5,932 -0.08 6,076 0.05 6,119 0.01 5981 -0.05 6,119 0.05 5,987 -0.04 5971 -0.01 6,093 0.04 6,007 -0.03 5,852 -0.05 -0.11 -0.22
21.14 8,819 8,758 -0.02 8,675 -0.03 8,726 0.02 8,664 -0.02 8,697 0.01 8,580 -0.04 8,832 0.08 8,837 0.00 8,735 -0.03 8,755 001 8731 -0.01 8,777 0.02 -0.01 -0.15
Total change in storage: -0.29
Total change in storage below ET depth: -0.13
Total drainage: -3.62
Total drainage below ET depth: -1.83

Note: ET depth was set at 4.14 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.
a Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.
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Table G-3. Neutron-probe measurements and change in moisture content for LF 2-07 from 10/26/01 to 9/17/01.

Changein Sum of
Storage Drainage (-)
Depth  10/26/20007 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001 10/00-9/01 10/00-9/01
87 86 91 190 903 89 96 91 79 63 79 89 79
0 1497 2,425 2,832 3,767 4,526 5,151 3,465 3,237 2,257 1,666 1,327 914 1,407
0.84 4476 4,489 0.00 4,459 -0.01 4,469 0.00 4,390 -0.03 7,056 0.90 7,801 0.25 7,423 -0.13 6,806 -0.21 6,128 -0.23 4,901 -041 4,466  -015 4,483 0.01 0.00 -1.15
184 3601 3,954 0.07 3,915 -0.01 3,999 002 3851 -003 3825 0.00 3,944 0.02 4,157 0.04 4,136 0.00 4,012 -0.02 3,774 -0.05 3698 -0.01 3,637 -0.01 0.01 -0.14
2.84 4641 4,657 0.00 4,590 -0.01 4,831 005 4689 -0.03 4,688 0.00 4,829 0.03 4,720 -0.02 4,795 0.01 4,744 -0.01 4,859 0.02 4,719 -0.03 4,613 -0.02 -0.01 -0.12
3.84 6085 6,017 -0.02 5,975 -0.01 5,929 -0.02 5800 -0.04 5,869 0.02 5,831 -0.01 5,875 0.01 5,861 0.00 5,833 -0.01 5,913 0.03 5,964 0.02 5,822 -0.05 -0.09 -0.17
4.84 5456 5,360 -0.03 5,244 -0.04 5,014 -0.08 5114 0.03 5,100 0.00 5,094 0.00 5,064 -0.01 5,310 0.08 5,025 -0.10 5131 0.04 5,137 0.00 5,214 0.03 -0.08 -0.26
5.84 5011 4,997 0.00 4,975 -0.01 4,916 -0.02 4,945 0.01 5,083 0.05 5,038 -0.02 4810 -0.08 4911 0.03 4,799 -0.04 4,985 006 4891 -003 4,934 0.01 -0.03 -0.18
6.84 6277 6,286 0.00 6,251 -0.01 6,170 -0.03 6,094  -0.03 6,105 0.00 6,134 0.01 6,246 0.04 6,206 -0.01 6,266 0.02 6,127 -0.05 6,181 0.02 6,106 -0.03 -0.06 -0.14
7.84 6860 6,932 0.02 6,786 -0.05 6,764 -0.01 6,666 -0.03 6,532 -0.05 6,486 -0.02 6,676 0.06 6,684 0.00 6,846 0.05 6,613 -0.08 6,728 0.04 6,857 0.04 0.00 -0.23
8.84 6704 6,802 0.02 6,630 -0.03 6,871 0.05 6567 -0.06 6,641 001 6,576 -0.01 6,658 0.02 6,682 0.00 6,699 0.00 6,681 0.00 6,657 0.00 6,690 0.01 0.00 -0.10
9.84 5489 5,532 0.01 5,438 -0.03 5,588 0.05 5442 -0.05 5541 0.03 5,506 -0.01 5,431 -0.03 5,416 -0.01 5,378 -0.01 5,436 0.02 5421 -001 5,358 -0.02 -0.04 -0.16
10.84 7534 7,301 -0.08 7,329 0.01 7,366 0.01 7,496 0.04 7,276 -0.07 7,356 0.03 7,348 0.00 7,370 001 7,352 -0.01 7,264 -0.03 7,161 -0.03 7,167 0.00 -0.12 -0.22
11.84 5358 5,210 -0.03 5,188 0.00 5,058 -0.02 5,221 0.03 5,310 0.02 5,287 0.00 5,208 -0.02 5,199 0.00 5,175 0.00 5,339 0.03 5213 -0.02 5,198 0.00 -0.03 -0.11
12.84 5543 5,521 0.00 5,551 0.01 5,581 0.01 5508 -001 5504 0.00 5,615 0.02 5,542 -0.01 5,479 -0.01 5,556 0.01 5,508 -0.01 5,521 0.00 5,572 0.01 0.01 -0.05
13.84 6325 6,320 0.00 6,200 -0.04 6,057 -0.05 6,203 0.05 6,252 0.02 6,147 -0.04 6,130 -0.01 6,159 001 6,171 0.00 6,053 -0.04 6,035 -0.01 6,081 0.02 -0.08 -0.17
14.84 7706 7,608 -0.03 7,450 -0.05 7,510 0.02 7,578 0.02 7,593 0.01 7,505 -0.03 7,454 -0.02 7,592 0.05 7,298 -0.10 7,519 007 748  -0.01 7,358 -0.04 -0.12 -0.29
15.84 8760 8,714 -0.02 8,490 -0.08 8,448 -0.01 8,560 0.04 8,498 -0.02 8,605 0.04 8,509 -0.03 8,413 -0.03 8436 0.01 8438 0.00 8340 -0.03 11,519 -0.14 -0.22
16.84 14741 14,951 0.07 14,692  -0.09 14,824 0.04 14,822 0.00 14,751  -0.02 14,556  -0.07 14,560 0.00 14,638 0.03 14535  -0.03 14,605 0.02 14,858 0.09 8,504 0.04 -0.21
17.84 7539 7,614 0.03 7,506 -0.04 7,445 -0.02 7,460 0.01 7,470 0.00 7,466 0.00 7,548 0.03 7414 -0.05 7,460 0.02 7417 -0.01 7,399 -0.01 7,941 -0.05 -0.12
18.84 8,109 8,168 0.02 799%  -0.06 7,443 -019 7,311 -0.04 7,571 0.09 7,484 -0.03 7,389 -0.03 7,470 0.03 7,509 0.01 -0.20 -0.26
Total change in storage: -1.00
Total change in storage below ET depth: -0.91
Total drainage: -4.32
Total drainage below ET depth: -2.91
Change in storage within the cap (2 feet) 0.01

Note: ET depth was set at 3.84 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.
a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.
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Table G-4. Neutron-probe measurements and change in moisture content for LF 3-03 from 10/26/00 to 9/17/01.

Change in Sum of
Storage Drainage (-)
Depth  10/26/20007 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/18/2001 10/00-9/01 10/00-9/01
68 66 62 108 360 75 64 58 52 53 55 50 74

-0.3 479 954 2,021 2,771 3,791 1,965 1,420 1,182 678 449 340 320 454
0.7 3,588 3,790 0.07 3,689 -0.03 3,813 0.04 3,848 0.01 7,638 1.28 7,136 -0.17 6,860 -0.09 5,394 -0.49 4,240 -0.39 3,883 -0.12 3,718 -0.06 3,616 -0.03 0.01 -1.39
1.7 4,698 4,636 -0.01 4,752 0.02 4,545 0.04 4,719 0.03 4,681 -0.01 5,672 0.19 5,745 0.01 5,523 -0.04 5,320 -0.04 4,929 -0.08 4,844 -0.02 4,655 -0.04 -0.01 -0.27
2.7 4,227 4,181 -0.02 4,067 -0.04 4,079 0.00 4,092 0.00 4,278 0.06 4,159 -0.04 4,235 0.03 4,328 0.03 4,362 0.01 4,359 0.00 4,251 -0.04 4,092 -0.05 -0.05 -0.18
3.7 3,000 2,891 -0.02 3,013 0.02 3,085 0.01 3,020 -0.01 3,023 0.00 3,038 0.00 3,083 0.01 3,085 0.00 3,035 -0.01 3,078 0.01 3,090 0.00 2,965 -0.02 -0.01 -0.06
4.7 2,913 2,837 -0.01 2,842 0.00 2,879 0.01 2,942 0.01 2,922 0.00 2,872 -0.01 2,952 0.02 2,973 0.00 2,910 -0.01 2,903 0.00 2,832 -0.01 2,897 0.01 0.00 -0.05
5.7 2,972 2,882 -0.02 3,003 0.02 2,922 0.02 2,932 0.00 2,837 -0.02 3,050 0.04 2,939 -0.02 2,992 0.01 2,889 -0.02 2,864 0.00 2,844 0.00 2,921 0.01 -0.01 -0.10
6.7 2,940 3,030 0.02 3,046 0.00 3,083 0.01 3,089 0.00 2,996 -0.02 3,007 0.00 3,123 0.02 3,013 -0.02 2,835 -0.03 2,928 0.02 2,910 0.00 2,990 0.02 0.01 -0.07
7.7 3,533 3,702 0.03 3,628 -0.01 3,614 0.00 3,564 -0.01 3,631 0.01 3,623 0.00 3,679 0.01 3,614 -0.01 3,395 -0.04 3,317 -0.01 3,386 0.01 3,345 -0.01 -0.04 -0.11
8.7 4,067 4,050 0.00 3,942 -0.02 3,940 0.00 3,859 -0.02 3,989 0.02 3,861 -0.02 3,915 0.01 3,919 0.00 3,788 -0.03 3,732 -0.01 3,783 0.01 3,789 0.00 -0.05 -0.10
9.7 3,915 3,943 0.01 3,843 -0.02 3,800 0.01 3,898 0.02 3,874 0.00 3,854 0.00 3,889 0.01 3,812 -0.01 3,860 0.01 3,802 -0.01 3,751 -0.01 3,775 0.00 -0.03 -0.07
10.7 3,532 3,434 -0.02 3,353 -0.02 3,528 0.03 3,560 0.01 3,539 0.00 3,447 -0.02 3,491 0.01 3,507 0.00 3,481 0.00 3,484 0.00 3,448 -0.01 3,572 0.02 0.01 -0.06
11.7 4,059 4,194 0.03 4,046 -0.03 4,069 0.00 4,118 0.01 3,941 -0.03 4,045 0.02 4,015 -0.01 4,071 0.01 3,985 -0.02 4,021 0.01 3,975 -0.01 3,973 0.00 -0.02 -0.07
12.7 3,977 3,976 0.00 3,948 -0.01 4,007 0.01 4,115 0.02 3,974 -0.03 3,909 -0.01 3,986 0.01 4,010 0.00 4,022 0.00 3,937 -0.02 4,008 0.01 4,072 0.01 0.02 -0.05
13.7 4,211 4,297 0.02 4,189 -0.02 4,104 0.02 4,217 0.02 4,138 -0.02 4,140 0.00 4,252 0.02 4,149 -0.02 4,236 0.02 4,132 -0.02 4,287 0.03 4,119 -0.03 -0.02 -0.12
14.7 3,697 3,651 -0.01 3,698 0.01 3,675 0.00 3,715 0.01 3,638 -0.01 3,782 0.03 3,689 -0.02 3,811 0.02 3,619 -0.04 3,644 0.00 3,700 0.01 3,730 0.01 0.01 -0.08
15.7 3,885 3,957 0.01 4,013 0.01 4,105 0.02 4,018 -0.02 4,076 0.01 4,032 -0.01 3,904 -0.02 3,985 0.02 4,093 0.02 4,048 -0.01 3,944 -0.02 3,838 -0.02 -0.01 -0.10
16.7 3,911 3,692 -0.04 3,802 0.02 3,836 0.01 3,764 -0.01 3,833 0.01 3,800 -0.01 3,822 0.00 3,774 -0.01 3,882 0.02 3,770 -0.02 3,772 0.00 3,702 -0.01 -0.04 -0.10
17.7 3,714 3,810 0.02 3,696 -0.02 3,788 0.02 3,692 -0.02 3,726 0.01 3,672 -0.01 3,894 0.04 3,776 -0.02 3,804 0.01 3,738 -0.01 3,608 -0.02 3,841 0.04 0.02 -0.11
18.7 4,053 4,049 0.00 3,900 -0.03 3,972 0.01 4,001 0.01 3,986 0.00 4,001 0.00 4,035 0.01 4,061 0.00 3,946 -0.02 4,044 0.02 3,833 -0.04 3,964 0.03 -0.02 -0.09
19.7 4,244 4,234 0.00 4,317 0.02 4,228 0.02 4,195 -0.01 4,249 0.01 4,175 -0.01 4,252 0.01 4,157 0.02 4,195 0.01 4,202 0.00 4,146 -0.01 4,089 -0.01 -0.03 -0.08

Total change in storage: -0.24

Total change in storage below ET depth: -0.19

Total drainage: -3.25

Total drainage below ET depth: -1.36

Change in storage within the cap (2 feet) 0.00

Note: ET depth was set at 3.84 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.
a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.
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Table G-5. Neutron-probe measurements and change in moisture content for LF 3-05 from 10/26/00 to 9/17/01.

Change in Sum of
Storage Drainage (-)
Depth  10/26/2000* 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001 10/00-9/01 10/00-9/01
111 130 127 435 1,379 142 132 110 91 85 79 113 94

0.1 3,165 3,803 0.07 3,845 0.00 4,298 0.05 4,623 0.03 7,790 0.38 6,734 -0.14 6,443 -0.04 4,631 -0.23 3,864 -0.10 3,026 -0.11 2,694 -0.05 3,021 0.03 -0.09 -0.67
1.1 3,855 3,918 0.02 3,843 -0.03 3,703 -0.05 3,728 0.01 5,765 0.69 6,175 0.14 6,032 -0.05 5,554 -0.16 4,709 -0.28 4,140 -0.19 3,962 -0.06 3,945 -0.01 0.03 -0.82
2.1 3,572 3,631 0.01 3,703 0.01 3,661 -0.01 3,781 0.02 3,716 -0.01 3,723 0.00 3,732 0.00 3,704 -0.01 3,630 -0.01 3,614 0.00 3,573 -0.01 3,539 -0.01 -0.01 -0.05
3.1 3,910 4,076 0.03 3,999 -0.01 4,083 0.02 4,159 0.01 4,165 0.00 4,179 0.00 4,232 0.01 4,201 -0.01 4,068 -0.03 3,972 -0.02 3,791 -0.03 3,994 0.04 0.02 -0.10
4.1 5,922 5,875 -0.02 5,810 -0.02 5,767 -0.01 5,811 0.01 5,806 0.00 5,919 0.04 5,812 -0.04 5,847 0.01 5,823 -0.01 5,810 0.00 5,663 -0.05 5,567 -0.03 -0.12 -0.18
51 3,934 4,123 0.04 3,955 -0.03 4,027 0.01 3,970 -0.01 3,965 0.00 4,028 0.01 3,995 -0.01 4,002 0.00 3,883 -0.02 3,920 0.01 4,025 0.02 3,844 -0.03 -0.02 -0.11
6.1 2,767 2,736 -0.01 2,715 0.00 2,687 -0.01 2,686 0.00 2,797 0.02 2,732 -0.01 2,738 0.00 2,802 0.01 2,694 -0.02 2,617 -0.01 2,732 0.02 2,756 0.00 0.00 -0.06
7.1 2,915 2,990 0.01 2,946 -0.01 2,872 -0.01 2,915 0.01 2,855 -0.01 2,928 0.01 2,747 -0.03 2,874 0.02 2,862 0.00 2,926 0.01 2,932 0.00 2,879 -0.01 -0.01 -0.08
8.1 2,986 3,022 0.01 2,986 -0.01 3,032 0.01 2,955 -0.01 2,885 -0.01 2,934 0.01 2,868 -0.01 2,875 0.00 2,922 0.01 3,032 0.02 2,967 -0.01 3,005 0.01 0.00 -0.06
9.1 3,125 3,164 0.01 3,181 0.00 3,127 -0.01 3,209 0.02 3,069 -0.03 3,201 0.03 3,110 -0.02 3,042 -0.01 3,032 0.00 3,154 0.02 3,169 0.00 3,180 0.00 0.01 -0.06
10.1 3,326 3,292 -0.01 3,255 -0.01 3,409 0.03 3,298 -0.02 3,272 0.00 3,302 0.01 3,252 -0.01 3,344 0.02 3,186 -0.03 3,255 0.01 3,261 0.00 3,205 -0.01 -0.02 -0.09
111 3,947 3,992 0.01 3,939 -0.01 3,883 -0.01 3,963 0.02 4,055 0.02 3,826 -0.04 3,957 0.03 3,995 0.01 3,976 0.00 4,080 0.02 3,938 -0.03 3,942 0.00 0.00 -0.10
12.1 4,193 4,212 0.00 4,338 0.02 4,220 -0.02 4,268 0.01 4,105 -0.03 4,362 0.05 4,297 -0.01 4,317 0.00 4,311 0.00 4,302 0.00 4,351 0.01 4,160 -0.04 -0.01 -0.10
13.1 3,531 3,582 0.01 3,535 -0.01 3,518 0.00 3,574 0.01 3,494 -0.02 3,499 0.00 3,593 0.02 3,457 -0.03 3,659 0.04 3,444 -0.04 3,629 0.04 3,612 0.00 0.02 -0.10
14.1 4,164 3,946 -0.04 4,086 0.03 4,083 0.00 4,016 -0.01 4,036 0.00 4,026 0.00 4,023 0.00 4,092 0.01 4,140 0.01 4,031 -0.02 4,047 0.00 4,094 0.01 -0.01 -0.07
15.1 4,463 4,309 -0.03 4,317 0.00 4,200 -0.02 4,108 -0.02 4,361 0.05 4,267 -0.02 4,295 0.01 4,276 0.00 4,352 0.01 4,247 -0.02 4,368 0.02 4,364 0.00 -0.02 -0.11
16.1 4,044 3,934 -0.02 4,076 0.03 3,998 -0.01 4,030 0.01 4,040 0.00 4,005 -0.01 3,931 -0.01 4,047 0.02 3,936 -0.02 3,925 0.00 3,923 0.00 3,940 0.00 -0.02 -0.08
17.1 3,976 4,006 0.01 3,967 -0.01 4,131 0.03 3,995 -0.03 3,913 -0.02 3,901 0.00 3,953 0.01 3,946 0.00 3,953 0.00 4,004 0.01 3,935 -0.01 3,823 -0.02 -0.03 -0.08
18.1 4,823 4,934 0.02 4,815 -0.02 4,925 0.02 4,921 0.00 4,897 0.00 4,862 -0.01 4,886 0.00 4,904 0.00 4,968 0.01 4,968 0.00 4,888 -0.02 4,811 -0.01 0.00 -0.06
19.1 5,633 5,638 0.00 5,718 0.02 5,505 -0.04 5,922 0.08 5,768 -0.03 5,751 0.00 5,730 0.00 5,750 0.00 5,786 0.01 5,741 -0.01 5,659 -0.02 5,654 0.00 0.00 -0.08
20.1 3,678 4,852 3,806 3,760 -0.01 3,860 0.02 3,674 -0.04 3,854 0.03 3,729 -0.02 3,745 0.00 3,826 0.02 3,720 -0.02 3,826 0.02 3,648 -0.03 -0.03 -0.12
21.1 10,052 10,620 9,976 9,959 -0.01 9,957 0.00 9,932 -0.01 10,013 0.03 9,892 -0.04 10,073 0.06 9,957 -0.04 10,060 0.03 10,068 0.00 9,937 -0.04 -0.01 -0.14
22.1 10,494 9,616 10,629 10,583 -0.02 8,484 10,491 -0.03 10,495 0.00 10,560 0.02 10,553 0.00 10,516 -0.01 10,760 0.08 10,276 -0.16 10,400 0.04 -0.08 -0.22
23.1 8,216 8,471 8,384 -0.03 8,485 0.03 8,524 0.01 8,349 -0.06 8,202 -0.05 8,371 0.06 8,440 0.02 8,326 -0.04 8,323 0.00 8,385 0.02 -0.03 -0.18
23.8 8,571 8,461 -0.04 8,731 0.09 8,701 -0.01 8,883 0.06 8,891 0.00 8,878 0.00 0.10 -0.05

Total change in storage: -0.32

Total change in storage below ET depth: -0.15

Total drainage: -3.75

Total drainage below ET depth: -1.92

Change in storage within the cap (2 feet) -0.07

Note: ET depth was set at 4.1 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.

a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.
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Table G-6. Summary of landfill cover NAT and time-domain reflectometer monitoring results.

Neutron Probe Location Time-Domain Reflectometer

LF2-03 LF2-04 LF2-07 LF3-03 LF3-05 LF3-east LF3-west LF2-north  LF2-south

Spring 2001 Infiltration event (in.)

Infiltration 0.8 1.42 1.19 1.31 1.07 2.12 2.85 3.86 NA

Recharge (2) <0.25 0.3 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
10/00 to 9/01 Yearly Drainage (in.)

Total Drainage 3.16 3.62 4.32 3.25 3.75

Change in Storage from 10/00 to 9/01 (in.)

Total -0.01 -0.29 -1.00 -0.24 -0.32 0.07 -0.28 0.76 0.33
Within Cap - - 0.01 0.00 -0.07 0.12 -0.09 0.08 -0.35
Within ET Zone -0.03 -0.16 -0.09 -0.05 -0.17 0.36 -0.11 0.4 -0.14
Below ET Zone 0.02 -0.13 -0.91 -0.19 -0.15 -0.21 -0.21 0.37 0.45

(a) The ET depth is assumed to be 3 to 4 feet. The ET depth can be more reliably determined after 4 years of data are collected.

(b) The amount of recharge is estimated to be the increase in moisture content below ET depth (4 feet).
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Table G-7. Precipitation summary for FY 2001.

Month Precipitation (in.)
October-00 0.98
November-00 0.31
December-00 0.13
January-01 0.36
February-01 0.8
March-01 0.2
April-01 0.68
May-01 0.02
June-01 0.33
July-01 0.2
August-01 0.12
September-01 0.55

Total 4.68
Nov-00 thru Mar-01 1.8
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Table G-8. Layer classification for neutron probe measurements.

LF2-07 LF2-04 LF2-03 LF3-05 LF3-03
Depth/Type? Depth/Type Depth/Type Depth/Type Depth/Type
(ft) (ft) (ft) (ft) (ft)

0.84C 0.14S -0.08S 1.1C 0.7C
1.84S 1.14S 0.92S 2.1S 1.7S
2.84S 2.14S 1.925 3.1S 2.7C
3.84C 3.14S 2.92S 4.1C 3.7S
4.84C 4.14S 3.92S 5.1S 4.7S
5.84C 5.14S 4.92S 6.1S 5.7S
6.84C 6.14S 5.92S 7.1S 6.7S
7.84C 7.14S 6.92S 8.1S 7.7S
8.84S 8.14S 7.92S 9.1S 8.7S
9.84C 9.14S 8.92S 10.1S 9.7S
10.84C 10.14S 9.92S 11.1S 10.7S
11.84C 11.14S 10.92S 12.1S 11.7S
12.84S 12.14S 11.92S 13.1S 12.7S
13.84C 13.14S 12.92S 14.1S 13.7S
14.84C 14.14S 13.92S 15.1S 14.7S
15.84C 15.14S 14.92S 16.1S 15.7S
16.84C 16.14S 15.92S 17.1S 16.7S
17.84C 17.14S 16.92S 18.1S 17.7S
18.14S 17.92S 19.1S 18.7S
19.14C 18.92S 20.1S 19.7S

20.14C 19.92C 21.1C

21.14C 20.92C 22.1C

21.92C 23.1C

23.8C

a.  Type is either S =Sand and Gravel; or C = Clay or silt.
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Table G-9. Infiltration and recharge calculations for neutron probe measurements in spring 2001.

Infiltration Recharge - Increase
LF2-3 Change MC Change MC event (in.) below ET depth (in.)
Depth 2/28/2001  3/15/2001  3/15-2/28  3/28/2001  3/28-2/28  4/18/2001  5/17/2001  2/28-3/28 2/28/01-5/17/01
0 1818 3721 0.18 3003 0.11 2789 2094 0.11
0.92 3448 6526 0.59 6221 0.53 5913 4968 0.53
1.92 3098 3722 0.12 4500 0.27 4504 4213 0.27
2.92 3233 3182 -0.01 3250 0.01 3339 3316
3.92 3239 3198 -0.01 3223 0.00 3211 3196
4.92 3266 3343 0.01 3320 0.00 3308 3376 0.02
5.92 3570 3585 0.00 3466 -0.02 3456 3581 0.00
0.92 0.02
Infiltration Recharge - Increase
LF2-4 Change MC Change MC event (in.) below ET depth (in.)
Depth 2/28/2001  3/15/2001  3/15-2/28  3/28/2001  3/28-2/28  4/18/2001  5/17/2001 2/28-/15 2/28/01-5/17/01
0.14 5254 5587 0.03 4980 -0.03 4763 2829 0.03
1.14 2863 4785 0.37 4328 0.28 4253 3534 0.37
2.14 3060 4650 0.31 4238 0.23 4090 3849 0.31
3.14 3231 4503 0.24 4281 0.20 4085 3910 0.24
4.14 3419 4803 0.27 4285 0.17 3966 3916 0.27
5.14 3798 4780 0.19 4591 0.15 4428 4392 0.19 0.11
6.14 3494 3578 0.02 4313 0.16 4163 4147 0.02 0.13
7.14 3667 3699 0.01 3817 0.03 3906 4007 0.01 0.07
1.43 0.30
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Table G-9. (continued).

Infiltration Recharge - Increase

LF2-07 ChangeMC ChangeMC event (in.) below ET depth (in.)
Depth 2/28/2001  3/15/2001  3/15-2/28  3/28/2001  3/28-2/28  4/18/2001 5/17/2001  2/28-3/28 2/28/01-5/17/2001
903 89 96 91 79
-0.16 4526 5151 3465 3237 2257
0.84 4390 7056 0.90 7801 1.15 7423 6806 1.15
1.84 3851 3825 0.00 3944 0.02 4157 4136 0.02
2.84 4689 4688 0.00 4829 0.03 4720 4795
3.84 5800 5869 0.02 5831 -0.01 5875 5861
4.84 5114 5100 0.00 5094 0.00 5064 5310 0.04
5.84 4945 5083 0.05 5038 -0.02 4810 4911 -0.01
1.17 0.03

Infiltration Recharge - Increase

LF3-03 ChangeMC ChangeMC event (in.) below ET depth (in.)
Depth 2/28/2001  3/15/2001  3/15-2/28  3/28/2001  3/28-2/28  4/18/2001  5/17/2001 2/28-3/28 2/28/01-5/17/2001
360 75 64 58 52
-0.3 3791 1965 1420 1182 678
0.7 3848 7638 1.28 7136 111 6860 5394 111
17 4719 4681 -0.01 5672 0.18 5745 5523 0.18
2.7 4092 4278 0.06 4159 0.02 4235 4328 0.02
3.7 3020 3023 0.00 3038 0.00 3083 3085
4.7 2942 2922 0.00 2872 -0.01 2952 2973 0.01
5.7 2932 2837 -0.02 3050 0.04 2939 2992 0.01
131 0.02
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Table G-9. (continued).

Infiltration Recharge - Increase
LF3-05 ChangeMC ChangeMC event (in.) below ET depth (in.)
Depth 2/28/2001  3/15/2001  3/15-2/28  3/28/2001  3/28-2/28  4/18/2001  5/17/2001 2/28-3/28 2/28/01-5/17/2001
1379 142 132 110 91
0.1 4623 7790 0.38 6734 0.25 6443 4631 0.25
11 3728 5765 0.69 6175 0.82 6032 5554 0.82
2.1 3781 3716 -0.01 3723 -0.01 3732 3704
31 4159 4165 0.00 4179 0.00 4232 4201
4.1 5811 5806 0.00 5919 0.04 5812 5847 0.01
51 3970 3965 0.00 4028 0.01 3995 4002 0.01
6.1 2686 2797 0.02 2732 -0.01 2738 2802 0.02
1.08 0.04

a. Data from Oct. 2000 used because readings in February reflect snow buildup on surface.
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Table G-10. Depth of wetting front or water penetration from spring  and recharge estimates.

LF2 north Moisture content Peak changein Moisture content LF2 south Moisture content Peak changein Moisture content

Depth (ft) Change >2.5% moisture content® increase below 4 ft Depth Change >2.5% moisture content® increase below 4 ft
0.0-0.5 Yes 3/13/2001 — 0.0-0.5 Yes -3 —
0.5-1.0 Yes 3/23/2001 — 0.5-1.0 Yes 4/17/2001 —
1.0-15 Yes 4/5/2001 — 1.0-15 Yes 5/29/2001 —
15-2.0 Yes 6/11/2001 — 15-2.0 No NA —
2.0-25 Yes 7/6/2001 — 2.0-25 No NA —
25-30 Yes 7/6/2001 — 2530 No NA —
3.0-35 No NA? — 3.0-35 No NA —
3.5-4.0 No NA — 354.0 No NA —
4.0-4.5 Yes 9/10/2001 0.16 4.0-45 No NA —
45-50 No NA — 45-50 Yes 8/18/2001 0.17
5.0-5.5 No NA — 5.0-55 No NA —
5.5-6.0 No NA — 55-6.0 No NA —
6.0-6.5 No NA — 6.0-6.5 No NA —
6.5-7.0 No NA — 6.5-7.0 No NA —
7.0-7.5 No NA — 7.0-75 No NA —
7.5-8.0 No NA — 7.5-8.0 No NA —

LF3-east Moisture content Peak changein Moisture content LF3- west Moisture content Peak changein Moisture content
Denth Change >2.5% moisture content® Increase below 4 ft Depth Change >2.5% moi sture content® Increase below 4 ft
0.0-05 Yes 3/17/2001 — 0.0-0.5 Yes 3/19/2001 —
0.5-1.0 Yes 3/23/2001 — 05-1.0 Yes 3/21/2001 —
1.0-15 Yes 7/12/2001 — 1.0-15 Yes 4/30/2001 —
15-2.0 Yes 7/19/2001 — 15-2.0 No NA —
2.0-25 Yes 7/31/2001 — 2.0-25 Yes 7/29/2001 —
25-3.0 No NA — 25-30 No NA —
3.0-35 No NA — 3.0-35 No NA —
35-4.0 No NA — 35-4.0 No NA —
4.0-45 No NA — 4.0-45 No NA —
45-5.0 No NA — 45-5.0 No NA —
5.0-55 No NA — 5.0-55 No NA —
5.5-6.0 No NA — 5.5-6.0 No NA —
6.0-6.5 No NA — 6.0-6.5 No NA —
6.5-7.0 No NA — 6.5-7.0 No NA —
7.0-75 No NA — 7.0-75 No NA —
7.5-8.0 No NA — 7.5-8.0 No NA —

a. Spring snowmelt started about the 7th of March. Peak change in moisture content dates are approximates.

b. NA = Not Applicable

c. Peak probably occurred when probe was not functioning.
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Table G-11. TDR infiltration and recharge calculations for 2001.2

Infiltration Drainage
Moisture content Changein Moisture content Changein
moisture moisture
LF3-west 11/5/2001 4/1/2001 content (in.) 4/1/2001 9/10/2001  content (in.)
0.0-0.5 0.162 0.267 0.63 0.267 0.0549 1.2726
0.5-1.0 0.064 0.317 1.518 0.317 0.0647 1.5138
1.0-15 0.163 0.2799 0.7014 0.2799 0.1695 0.6624
Total 2.8494 Total 3.4488
Recharge—No intervals below 4 feet with an increase in moisture content greater than 2.5%.
Moisture content Changein Moisture content Changein
moisture moisture
LF3-east 11/5/2001 4/1/2001 content (in.) 4/1/2001 9/10/2001  content (in.)
0.0-0.5 0.116083 0.227 0.6655 0.227 0.042 111
0.5-1.0 0.139125 0.363917 1.34875 0.363917 0.1592 1.2283
1.0-15 0.198083 0.216125 0.10825 0.216125 0.2314 -0.09165
Total 2.1225 Total 2.24665
Recharge—No intervals below 4 feet with an increase in moisture content greater than 2.5%.
Maisture content Changein Moisture content Changein
moisture Moisture
LF2-north 12/6/2001 4/1/2001 content (in.) 4/1/2001 9/10/2001  content (in.)
0.0-0.5 0.16 0.316625 0.93975 0.316625 0.1099 1.24035
0.5-1.0 0.053333 0.35075 1.7845 0.35075 0.0639 1.7211
1.0-15 0.093444 0.282 1.131333333 0.282 0.1361 0" "
Total 3.855583333 Total a,
Recharge—Intervals below 4 feet showing greater than 2.5% increase in moisture content.
Moisture content Changein Moisture content Changein
moisture Moisture
LF2-north NA NA content (in.) 2/28/2001 9/10/2001  content (in.)
4.0-45 — — — 0.126 0.153 0.162
Total 0.16
Moisture content Changein Moisture content Changein
moisture moisture
L F2-south(3) NA NA content (in.) NA NA content (in.)
0.0-0.5 — — — — — —
0.5-1.0 — — — — — —
1.0-15 — — — — — —
Total — — Total —
Recharge—Intervals below 4 feet showing greater than 2.5% increase in moisture content.
Moisture content Changein Moisture content Changein
moisture moisture
LF2-south NA NA content (in.) 2/28/2001  8/18/2001  content (in.)
45-5.0 — — 0.118 0.146 0.168
Total 0.17

a Infiltration calculations are for the spring, because this was the only time of year that moisture infiltration was noted beyond a 1-ft depth.

b. Soil moisture contents at beginning of freeze (approx. November 5, 2000, and after thaw April 1, 2001).
c. Thesurface probe for this array was not functioning from February 15, 2001, to March 22, 2001.
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Table G-12. Water balance for time-domain reflectometer arrays.

Change in Water Content®

Change in Water Content®

LF2-North 11/1/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet LF2-South 11/1/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet
0.0-0.5 0.1776 0.123917 -0.3221 -0.3221 0.0-0.5 0.1075 0.06575 -0.2505 -0.2505
0.5-1.0 0.054 0.063625 0.05775 0.05775 0.5-1.0 0.083 0.091083 0.0485 0.0485
1.0-15 0.091 0.130208 0.23525 0.23525 1.0-1.5 0.126 0.131833 0.035 0.035
15-2.0 0.081 0.098667 0.106 0.106 1.5-2.0 0.106 0.075292 -0.18425 -0.18425
2.0-25 0.149 0.1625 0.081 2.0-25 0.0565 0.080792 0.14575
2.5-3.0 0.066 0.095917 0.1795 2.5-3.0 0.008 0.012542 0.02725
3.0-35 0.0096 0.011625 0.01215 3.0-35 0.011 0.017625 0.03975
3.5-4.0 0.046 0.05225 0.0375 3.5-4.0 0.153 0.15625 0.0195
4.0-45 0.121667 0.145609 0.143652 0.143652 4.0-4.5 0.1825 0.191792 0.05575 0.05575
4550 0.125 0.129478 0.02687 0.02687 45-5.0 0.1165 0.141583 0.1505 0.1505
5.0-5.5 0.053 0.049826 -0.01904 -0.01904 5.0-5.5 0.1525 0.154375 0.01125 0.01125
5.5-6.0 0.144 0.150696 0.040174 0.040174 5.5-6.0 0.222 0.224958 0.01775 0.01775
6.0-6.5 0.117 0.133708 0.10025 0.10025 6.0-6.5 0.156 0.165958 0.05975 0.05975
6.5-7.0 0.115 0.125375 0.06225 0.06225 6.5-7.0 0.084 0.094625 0.06375 0.06375
7.0-7.5 0.194 0.196375 0.01425 0.01425 7.0-7.5 0.102 0.114667 0.076 0.076
7.5-8.0 0.148 0.148792 0.00475 0.00475 7.5-8.0 0.216 0.218542 0.01525 0.01525

Totals 0.760202 0.373152 0.0769 Totals 0.331 0.45 -0.35125
Change in Water Content® Change in Water Content®

LF3-East 9/27/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet LF3-West 9/27/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet
0.0-0.5 0.066 0.05175 -0.0855 -0.0855 0.0-0.5 0.0685 0.072083 0.0215 0.0215
0.5-1.0 0.1458 0.16 0.0852 0.0852 0.5-1.0 0.0786 0.072435 -0.03699 -0.03699
1.0-15 0.213 0.23 0.102 0.102 1.0-1.5 0.1739 0.167958 -0.03565 -0.03565
1.5-2.0 0.107 0.109708 0.01625 0.01625 15-2.0 0.1119 0.105565 -0.03801 -0.03801
2.0-25 0.1678 0.197417 0.1777 2.0-25 0.2076 0.22125 0.0819

2.5-3.0 0.0736 0.0815 0.0474 2.5-3.0 0.1136 0.12225 0.0519

3.0-35 0.2181 0.213542 -0.02735 3.0-35 0.0552 0.042208 -0.07795

3.5-4.0 0.2321 0.227375 -0.02835 3.5-4.0 0.1593 0.15275 -0.0393

4.0-45 0.1123 0.105542 -0.04055 -0.04055 4.0-45 0.1045 0.110667 0.037 0.037

45-5.0 0.1538 0.14425 -0.0573 -0.0573 4.5-5.0 0.0582 0.048875 -0.05595 -0.05595

5.0-5.5? 0.1462 0.145 -0.0072 -0.0072 5.0-5.5 0.1042 0.100083 -0.0247 -0.0247

5.5-6.0 0.1601 0.155 -0.0306 -0.0306 5.5-6.0 0.0952 0.092458 -0.01645 -0.01645

6.0-6.5 0.1159 0.119875 0.02385 0.02385 6.0-6.5 0.1226 0.113125 -0.05685 -0.05685

6.5-7.0 0.0866 0.07225 -0.0861 -0.0861 6.5-7.0 0.0692 0.075625 0.03855 0.03855

7.0-7.5 0.0928 0.092417 -0.0023 -0.0023 7.0-7.5 0.03 0.013417 -0.0995 -0.0995

7.5-8.0 0.1235 0.121208 -0.01375 -0.01375 7.5-8.0 0.0637 0.058625 -0.03045 -0.03045

Totals 0.0734 -0.21395 0.11795 Totals -0.28095 -0.20835  -0.08915

a. Change in water content is equal to change in moisture content multiplied by the 6-in. length of each time-domain reflectometer segment.
b. Values from Aug. 18 and Aug. 22 used for 5-5.5 and 5.5-6 ft segments because of shift in data.
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Figure G-1. Neutron probe measurements for LF 2-03.
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Figure G-2. Neutron probe measurements for LF 2-04.
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Figure G-3. Neutron probe measurements for LF 2-07.
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Figure G-4. Neutron probe measurements for LF 3-03.
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Figure G-5. Neutron probe measurements for LF 3-05.

G-28



0E

o454 —_ —

04

035 - }

[} !
025
nz

LS

i 4

[:10]

a

Figure G-6. LF 2-north 0 to 0.5 ft.
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Figure G-7. LF 2-north 0.5 to 1.0 ft.
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Figure G-8. LF 2-north 1.0 to 1.5 ft.

Figure G-9. LF 2-north 1.5 to 2.0 ft.
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Figure G-10. LF 2-north 2.0 to 2.5 ft. Figure G-11. LF 2-north 2.5 to 3.0 ft.
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Figure G-12. LF 2-north 3.0 to 3.5 ft. Figure G-13. LF 2-north 3.5 to 4.0 ft.
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Figure G-14. LF 2-north 4.0 to 4.5 ft. Figure G-15. LF 2-north 4.5 t0 5.0 ft.
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Figure G-16. LF 2-north 5.0 to 5.5 ft. Figure G-17. LF 2-north 5.5 to 6.0 ft.
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Figure G-18. LF 2-north 6.0 to 6.5 ft.
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Figure G-19. LF 2-north 6.5to 7.0 ft.
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Figure G-20. LF 2-north 7.0 to 7.5 ft.
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Figure G-21. LF 2-north 7.5 to 8.0 ft.
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Figure G-22. LF 2-south 0.0 to 0.5 ft.
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Figure G-24. LF 2-south 1.0 to 1.5 ft.

Figure G-23. LF 2-south 0.5 to 1.0 ft.
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Figure G-25. LF 2-south 1.5 to 2.0 ft.
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Figure G-26. LF 2-south 2.0 to 2.5 ft.
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Figure G-28. LF 2-south 3.0 to 3.5 ft.
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Figure G-27. LF 2-south 2.5 to 3.0 ft.
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Figure G-29. LF 2-south 3.5 t0 4.0 ft.
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Figure G-30. LF 2-south 4.0 to 4.5 ft.
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Figure G-31. LF 2-south 4.5 to 5.0 ft.
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Figure G-32. LF 2-south 5.0 to 5.5 ft.

Figure G-33. LF 2-south 5.5 t0 6.0 ft.
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Figure G-34. LF 2-south 6.0 to 6.5 ft. Figure G-35. LF 2-south 6.5 to 7.0 ft.
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Figure G-36. LF 2-south 7.0 to 7.5 ft. Figure G-37. LF 2-south 7.5 to 8.0 ft.
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Figure G-38. LF 3-east 0.0 to 0.5 ft.
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Figure G-40. LF 3-east 1.0 to 1.5 ft.
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Figure G-39. LF 3-east 0.5 to 1.0 ft.
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Figure G-41. LF 3-east 1.5 to 2.0 ft.
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Figure G-42. LF 3-east 2.0 to 2.5 ft.
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Figure G-43. LF 3-east 2.5 to 3.0 ft.
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Figure G-44. LF 3-east 3.0 to 3.5 ft.

Figure G-45. LF 3-east 3.5 to 4.0 ft.
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Figure G-46. LF 3-east 4.0 to 4.5 ft. Figure G-47. LF 3-east 4.5 to 5.0 ft.
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Figure G-48 LF 3-east 5.0 to 5.5 ft. Figure G-49. LF 3-east 5.5 to 6.0 ft.
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Figure G-50. LF 3-east 6.0 to 6.5 ft.
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Figure G-51. LF 3-east 6.5 to 7.0 ft.
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Figure G-52. LF 3-east 7.0 to 7.5 ft.

Figure G-53. LF 3-east 7.5 to 8.0 ft.
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Figure G-54. LF 3-west 0.0 to 0.5 ft.

Figure G-55. LF 3-west 0.5 to0 1.0 ft.
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Figure G-56. LF 3-west 1.0 to 1.5 ft.

Figure G-57. LF 3-west 1.5t0 2.0 ft.
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Figure G-58. LF 3-west 2.0 to 2.5 ft.

Figure G-59. LF 3-west 2.5 to 3.0 ft.
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Figure G-60. LF 3-west 3.0 to 3.5 ft.

Figure G-61. LF 3-west 3.5t0 4.0 ft.
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Figure G-62. LF 3-west 4.0 to 4.5 ft.
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Figure G-63. LF 3-west 4.5t0 5.0 ft.
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Figure G-64. LF 3-west 5.0 to 5.5 ft.

Figure G-65. LF 3-west 5.5 to 6.0 ft.
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Figure G-66. LF 3-west 6.0 to 6.5 ft.
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Figure G-67. LF 3-west 6.5t0 7.0 ft.
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Figure G-68. LF 3-west 7.0 to 7.5 ft.

Figure G-69. LF 3-west 7.5 to 8.0 ft.
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Figure G-70. Daily minimum and maximum temperatures.
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Figure G-71. Drainage plots for the NAT locations.
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