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Executive Summary

Ground water beneath the New Rifle, Colorado, site was contaminated by former vanadium and
uranium ore-processing operations that were ongoing from 1958 through 1973. From 1973 to
1984, part of the mill was used to produce vanadium; this operation did not produce tailings and
involved processing vanadium-bearing solutions. Mill tailings and other associated radioactive
contaminated surface materials were removed from the site by 1996 in accordance with criteria
established in 40 CFR Part 192 Subpart A as part of the Uranium Mill Tailings Remedial Action
(UMTRA) Surface Project. However, the potential for infiltration of ground water contaminants
remained until that time. It is also possible that residual contamination, particularly from
nonradiological constituents, is a potential continuing source of ground water contamination.

Site-specific field investigations reveal the surficial aquifer is the only aquifer affected by the
former milling operations. Contaminants of concern (COCs) in the surficial aquifer are identified
as ammonia, arsenic, fluoride, manganese, molybdenum, nitrate, selenium, uranium, and
vanadium based on potential human health risks. Uranium is the most prevalent site-related
contaminant occurring in the surficial ground water. Concentrations exceeding the UMTRA
standard occur several miles beyond the downgradient edge of the site. Molybdenum, ammonia,
and nitrate plumes also extend beyond the site boundary to just beyond the western edge of the
UMETCO property, which adjoins the site on the west. However, these plumes decrease to
background beyond this point. Selenium, manganese, vanadium, and fluoride plumes are
restricted to only the site and UMETCO properties. Arsenic contamination is confined to the
New Rifle site. Maximum concentrations of uranium, molybdenum, selenium, nitrate, and
arsenic exceed their respective UMTRA standards. Fluoride exceeds the Safe Drinking Water
Act (SDWA) maximum contaminant level (MCL). Manganese, ammonia, and vanadium exceed
risk-based concentrations for human health in a residential setting.

The ecological risk assessment indicates that the greatest potential environmental problem will
be the revegetation of the mitigation wetland at the west end of the site. A Wetlands
Management Plan will be developed to address these concerns.

The U.S. Department of Energy's (DOE's) goal is to implement a cost-effective strategy
to remediate the ground water at the former New Rifle mill site that complies with the
U.S. Environmental Protection Agency (EPA) ground water standards and protects human
health and the environment. The requirements for ground water compliance for UMTRA
Project sites, including the New Rifle site, are found in the Uranium Mill Tailings Radiation
Control Act (42 USC §7901 etseq.) and EPA's Health and Environmental Protection Standards
for Uranium and Thorium Mill Tailings (40 CFR Part 192; 60 FR 2854). The compliance
framework was developed in the UMTRA Ground Water programmatic environmental impact
statement (DOE 1996b).

The proposed compliance strategy to cleanup the surficial ground water at the New Rifle Site is
no remediation for constituents that do not pose a potential risk and do not exceed EPA
standards. For constituents that pose a potential risk or exceed EPA standards or both, the
strategy is to perform natural flushing ground water remediation in combination with the
establishment of alternate concentration limits (ACLs) and institutional controls. Pending results
of a pilot study, the strategy for vanadium may require some type of active remediation.
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Numerical modeling of ground water flow and transport indicates that concentrations of arsenic,
molybdenum, nitrate, and uranium will decrease to UMTRA standards or background
concentrations during the 100-year natural flushing period. The ACL proposed for selenium is
the SWDA MCL of 0.05 mg/L. The proposed ACL will be met within the lO-year natural
flushing period as demonstrated by ground water flow and transport modeling. While not
modeled, it is anticipated that ammonia, fluoride, and manganese will decrease to acceptable
levels based on historical trends and modeling of other constituents of similar geochemical
characteristics. Fluoride should reach the SDWA MCL of 4.0 mg/L. The proposed ACL for
ammonia is 200 mgfL (as NH4) and is the risk-based level for human health that is protective for
residential use of drinking water. An ACL for manganese is based on background and is set at
4.0 mglL. A risk-based ACL of 0.33 mg/L for vanadium is proposed. Ground water modeling
indicates this level cannot be reached in the 100-year natural flushing period. However, observed
decreases of vanadium are inconsistent with model results and a pilot study is recommended
before making a final remedial decision for this constituent Institutional controls in the form of
deed restrictions and zone district changes will prohibit use of untreated ground water during the
period of natural flushing and ground water monitoring will be conducted to observe the progress
of remediation. Information presented in this final site observational work plan supports the
proposed compliance strategy in a manner that is consistent with the regulatory compliance
framework.
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1.0 Introduction

1.1 Purpose and Scope

The New Rifle Uranium Mill Tailings Remedial Action (UM[TRA) Project site is a former
ore-processing facility located approximately 2.3 miles west of the city of Rifle, between
U. S. Highway 6 and Interstate 70, in Garfield County, Colorado (Figure 1-1). The site is
situated on a broad alluvial floodplain. The site is bounded on the east and south by the Colorado
River and on the north side by steeply ascending slopes of the more resistant sedimentary rocks
of the Wasatch Formation.

(JI";) 0 10 20 30'
Xj mrnd Mile
nJunction Miles

U.WGM11=1flO17MiS 9OO59OOWG V64199 3:59am Reynoldd

Figure 1-1. Location of the New Rffle Site

The U.S. Department of Energy (DOE) completed surface remediation of abandoned uranium
mill tailings and other contaminated surface radioactive material associated with the former
milling operation at the site by relocating the contaminated materials to the Estes Gulch disposal
cell approximately 9 miles north of Rifle. Surface remedial action began in 1992 and was
completed in 1996. The former processing site is currently covered and regraded with clean fill
material and reseeded with range grasses.

DOE's goal is to implement a cost-effective compliance strategy that is protective of human
health and the environment by remediating contaminated ground water at the New Rifle site. The
proposed compliance strategies to cleanup the alluvial ground water at the New Rifle site are
(1) no ground water remediation of constituents that do not pose a potential risk and do not
exceed U.S. Environmental Protection Agency (EPA) standards, and (2) for constituents that
pose a potential risk or exceed EPA standards or both, the strategy is to perform natural flushing
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ground water remediation in combination with the establishment of alternate concentration limits
(ACLs) for selected constituents. A pilot study for vanadium contamination will be performed to
determine if vanadium will naturally flush, or if active remediation will be required. Institutional
controls will prohibit some ground water uses during the natural flushing period and ground
water monitoring will be conducted to observe progress of remediation.

This final site observational work plan (SOWP) documents the site-specific strategy that will
allow DOE to comply with EPA ground water standards at the New Rifle UMTRA Project site |
and provides a mechanism for stakeholder participation, review, and acceptance of the
recommended remedial alternative. Site-specific data are presented that support the proposed
strategy.

Compliance requirements for meeting the regulatory standards at the New Rifle site are
presented in Section 2.0. Site background information, including an overview and history of the j
former milling operation and current water and land use, are reviewed in Section 3.0. Results of
the 1998 field investigations conducted at the site are presented in Section 4.0. Site-specific
characterization of the geology, hydrology, geochemistry, and ecology are synthesized in the site 2
conceptual model in Section 5.0. Potential human health and ecological risks associated with
ground water contamination are summarized in Section 6.0, and the proposed compliance
strategy to clean up the ground water is presented in Section 7.0. The evaluation of alternatives is J
in Section 8.0.

1.2 UMTRA Project Programmatic Documents J
Programmatic documents that guide the SOWP include the UMTRA Groundwater Management
Action Process (MAP) (DOE 1999b), the Final Programmatic Environmental Impact Statement
for the Uranium Mill Tailings Remedial Action Ground Water Project (PEIS) (DOE 1996b), and
the Technical Approach to Groundwater Restoration (TAGR) (DOE 1993b). The MAP states the *
mission and objectives of the UMTRA Ground Water Project and provides a technical and
management approach for conducting the Project. The PEIS is the programmatic decision-
making framework for conducting the UMTRA Ground Water Project. DOE will follow PEIS
guidelines to assess the potential programmatic impacts of the Ground Water Project, to 2
determine site-specific ground water compliance strategies, and to prepare site-specific
environmental impact analyses more efficiently. Technical guidelines for conducting the ground
water program are presented in the TAGR.

13 Relationship to Site-Specific Documents J
The surface remedial action plan (RAP) (DOE 1992) provides early site characterization
information. This information was updated in developing the SOWP to strengthen the site j
conceptual model. After a ground water compliance strategy is selected for this site, a draft and
final Ground Water Compliance Action Plan (GCAP) will be prepared to document the
remediation decision.

In 1996, a baseline risk assessment (BLRA) was prepared (DOE 1996a) that identified potential
public health and environmental risks at the site. Potential risks identified in the risk assessment |
are considered and updated in this SOWP to ensure that the proposed compliance strategy is
protective of human health and the environment.

Site Obsevational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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After a proposed compliance strategy is identified in the SOWP and described in the GCAP, a
site-specific National Environmental Policy Act (NEPA) document (e.g., an environmental
assessment) will be prepared, if required by the NEPA process, to determine the potential effects,
if any, of implementing the proposed compliance strategy.

1.4 SOWP Revisions

The SOWP is a multi-year process of sequenced document preparation and field data-collection
activities consisting of two versions: Revision 0 (draft) and Revision 1 (final).

The draft SOWP was prepared in 1996 and included all previous information about the site,
presented a proposed compliance strategy, and defined additional data needs that were required
to support the most likely compliance strategy. Following stakeholder review and resolution of
comments, fieldwork was conducted in 1998 to address the data gaps identified in the draft
SOWP.

This final SOWP presents the additional data collected in 1998, correlates the data to previous
information, updates the site conceptual model and risk assessment, and recommends a final
compliance strategy based on the most current information.

DOE/Grand Junction Office
November 1999
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2.0 Regulatory Framework

This section identifies the regulatory framework to be applied to the selected ground water
compliance strategy at the former New Rifle millsite to achieve compliance with Subpart B of
EPA health and environmental protection standards for uranium and thorium mill tailings
(40 CFR Part 192) and the final rule to the standards published in 60 FR 2854.

2.1 Uranium Mill Tailings Radiation Control Act

The United States Congress passed the Uranium Mill Tailings Radiation Control Act
(UMTRCA) (42 USC §7901 etseq.) in 1978 in response to public concerns about potential
health hazards from long-term exposure to uranium mill tailings. UMTRCA authorized DOE to
stabilize, dispose of, and control uranium mill tailings and other contaminated materials at
inactive uranium ore-processing sites.

Three UMTRCA titles apply to uranium ore-processing sites. Title I designates 24 inactive
processing sites for remediation. It directs EPA to promulgate standards, mandates remedial
action in accordance with these standards, stipulates that remedial action be selected and
performed with the concurrence of the U.S. Nuclear Regulatory Commission (NRC), and in
consultation with the states and Indian tribes, directs NRC to license the disposal sites for
long-term care, and directs DOE to enter into cooperative agreements with the affected states and
Indian tribes. Title II applies to active uranium mills. Title m applies to certain uranium mills in
New Mexico. The UMTRA Ground Water Project is responsible for administering only Title I of
UMTRCA.

In 1988, Congress passed the Uranium Mill Tailings Remedial Action Amendments Act
(42 USC §7922 et seq.), authorizing DOE to extend without limitation the time needed to
complete'ground water remediation activities at the processing sites.

2.1.1 EPA Ground Water Protection Standards

UMTRCA requires EPA to promulgate standards for protecting public health, safety, and the
environment from radiological and nonradiological hazards associated with uranium ore
processing and the resulting residual radioactive materials (RRM). On January 5, 1983, EPA
published standards (40 CFR Part 192) for RRM disposal and cleanup. The standards were
revised and a final rule was published January 11, 1995 (60 FR 2854).

The standards (60 FR 2854) address two ground water contamination scenarios: (1) future
ground water contamination that might occur from tailings material after disposal cell
construction, and (2) the cleanup of residual contamination from the milling process at the
processing sites that occurred before disposal of the tailings material. The UMTRA Surface
Project is designed to control and stabilize tailings and contaminated soil. The UMTRA Ground
Water Project addresses ground water contamination at the processing sites and is regulated by
Subparts B and C of 40 CFR Part 192.

DOE/Grand Junction Office Site Observationa Work Plm for New Rifle, Colorado
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2.1.1.1 Subpart B: Standards for Cleanup of Land and Buildings

Subpart B. "Standards for Cleanup of Land and Buildings Contaminated with Residual
Radioactive Materials from Inactive Uranium Processing Sites," requires documentation that
action at the former ore-processing sites ensures that ground water contamination meets any of
the following three criteria:

* Background levels, which are concentrations of constituents in nearby ground water not
contaminated by ore-processing activities.

* UMTRA maximum concentration limits, which are limits set by EPA for certain hazardous
constituents in ground water and are specific to the UMTRA Project (Table 2-1). [Note j
that maximum contaminant levels (MCLs) have also been established for, some of these
constituents by EPA under the Safe Drinking Water Act (SDWA) (also provided in ]
Table 2-1). Some of the UMTRA standards are the same as the MCLs for corresponding
contaminants, but differences do exist.]

* ACLs, which are concentration limits for hazardous constituents that do not pose a
substantial hazard (present or potential) to human health or the environment as long as the
limit is not exceeded.

Table 2-1. Standards for Inorganic Constituents in Ground Water at UMTRA Project Sites'

Constituent UMTRAb SDWA
Arsenic 0.05 0.05
Barium 1.0 2.0
Cadmium 0.01 0.005
Chromium 0.05 0.1
Lead 0.05 N/A
Mercury 0.002 0.002
Molybdenum0.1 N/A
Nitrate (as N) m0.0 lowo
Selenium 0.01 0.05
Silver 0.05 N/A
Combined radium-228 and radium-228 5 pCUL 5 pCiUL
Combined uranium-234 and uranium-238 30 pCI/I N/A
Gross alphaparticl activity (excluding radon and uranium) 15 pC/L 15 pCUL

anentrJons ~n"^din ilinrm o lfe I;*-. 1-f noe % hecn
kW~~sIXW. 114.#4WM16 aliilFilSW1 likwr yrilyLul U111a %julwiawls r1ULw.

bMaximum Concentration of Constituents for Groundwater Protection, UMTRA Standard (40 CFR Part 192, Table 1, Subpart A).
cMaximum Contaminant Levels, Safe Drinking Water Standard (40 CFR 141.23 and 141.62).
dEquivalent to 44 mgJL nitrate as NO.
'Equivalent to 0.044 mg/n, assuming secular equilibrium of uranium-234 and uranium-23&

N/A = not applicable
pCiVL - picocuries per liter.

Natural Flushing to Achieve Standards

Subpart B also allows natural flushing to meet EPA standards. Natural flushing allows natural
ground water processes to reduce the contamination in ground water to acceptable standards
(background levels, UMTRA MCLs, or ACLs). Natural flushing must allow the standards to be
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met within 100 years. In addition, institutional controls and an adequate monitoring program
must be established and maintained to protect human health and the environment during the
period of natural flushing. Institutional controls would prohibit inappropriate uses of the
contaminated ground water. The ground water also must not be a current or projected source for
a public water system subject to provisions of the SDWA during the period of natural flushing.

2.1.1.2 Subpart C: Implementation

Subpart C provides guidance for implementing methods and procedures to reasonably ensure that
standards of Subpart B are met. Subpart C requires that the standards of Subpart B are met on a
site-specific basis using information gathered during site characterization and monitoring. The
plan to meet the standards of Subpart B will be stated in a site-specific (CAP. The plan must
contain a compliance strategy and a monitoring program, if necessary.

Supplemental Standards

Under certain conditions, DOE may apply supplemental standards to contaminated ground water
in lieu of background levels, UMTRA maximum concentration limits, or ACLs (40 CFR
Part 192). Supplemental standards may be applied if any of the following conditions are met:

* Remedial action necessary to implement Subpart A or B would pose a significant risk to
workers or the public.

* Remedial action to meet the standards would directly produce environmental harm that is
clearly excessive, compared to the health benefits of remediation, to persons living on or
near the sites, now or in the future.

* The estimated cost of remedial action is unreasonably high relative to the long-term.
benefits, and the RRM does not pose a clear present or future hazard.

* There is no known remedial action.

* The restoration of ground water quality at any processing site is technically impractical
from an engineering standpoint.

* The ground water is classified as limited-use ground water. Subpart B of 40 CFR Part 192
defines limited-use ground water as ground water that is not a current or potential source of
drinking water because total dissolved solids (TDS) exceed 10,000 milligrams per liter
(mg/L); there is widespread ambient contamination that cannot be cleaned up using
treatment methods reasonably employed in public water supply systems; or the quantity of
water available to a well is less than 150 gallons (570 liters per day. When limited-use
ground water applies, supplemental standards ensure that current and reasonably projected
uses of the ground water are preserved (40 CFR Part 192).

* Radiation from radionuclides other than radium-226 and its decay products is present in
sufficient quantity and concentration to constitute a significant radiation hazard from RRM.

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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2.12. Cooperative Agreements

UMTRCA requires that remedial action include fill participation of the states and Indian tribes
that own land containing uranium mill tailings. UMTRCA also directs DOE to enter into
cooperative agreements with the states and Indian tribes. j
2.2 National Environmental Policy Act

UMTRCA is a major federal action that is subject to the requirements of NEPA (42 USC §4321
et seq.). Regulations of the Council on Environmental Quality (to implement NEPA) are codified
in 40 CFR Part 1500; these regulations require each federal agency to develop its own
implementing procedures (40 CFR § 1507.3). DOE-related NEPA regulations are contained in
10 CFR Part 1021, National Environmental Policy Act Implementing Procedures. DOE guidance
is provided in Recommendations for the Preparation of Environmental Assessments and j
Environmental Impact Statements (DOE 1993 a).

Pursuant to NEPA, in 1994 DOE drafted a PEIS for the UMTRA Ground Water Project. The j
PEIS document was made final in October 1996. The purpose of the NEPA document was to
analyze the potential impacts of implementing four programmatic alternatives for ground water
compliance at the designated processing sites. The preferred alternative for the UMTRA Ground ,J
Water Project was published in a Record of Decision in 1997. All subsequent action on the
UMTRA Ground Water Project must comply with the Record of Decision.

I

,j
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3.0 Site Background

The New Rifle UMTRA Project site is located in western Colorado, approximately 2.3 miles
west of the city of Rifle (Figure 1-1). The 142-acre site, which is accessible by U.S. Highway 6,
is the location of a former vanadium and uranium mill that operated from 1958 through 1984. An
overview of the site's physical setting and climate, a history of the former milling operation, a
summary of previous investigations, and the city of Rifle's current land and water use plan are
presented in the following sections.

3.1 Physical Setting and Climate

The former millsite is located near the northeastern edge of the Colorado Plateau Physiographic
Province. Mature, stream-eroded upland pediment surfaces, large structural upwarps and
intervening basins, and flat-topped basalt mesas characterize the area. Major features include the
Roan Cliffs to the northwest, the Grand Hogback monocline to the north and northeast, and the
Colorado River and Taughenbaugh Mesa along the northern flank of the Battlement Mesa to the
south. Topographic elevations range from approximately 5,300 feet (fit) above mean sea level at
the site to 8,000 ft along the Grand Hogback to the north and to more than 10,000 ft on top of the
Battlement Mesa to the south. The region has an arid to semiarid climate with high evaporation,
low precipitation, low humidity, and large temperature variations.

The weather station closest to the Rifle site is operated by the National Weather Service (station
number 57031) which is located a few miles to the southeast of the city. Climatological data
collected from the weather station for the period 1910 through 1997 is presented in Table 3-1
and indicates the site receives on average approximately 11.0 inches of total precipitation per
year. Rainfall occurs during the summer in high-intensity, short-duration, late afternoon
thunderstorms that are conducive to runoff. Precipitation occurs in the winter as snowfall.

Table 3-1. Meteorological Data for Rifle, Colorado

Month Alr Temperature OF) Precipitation Potential Evaporation
I Mean Low Mean Mean High (inches) (inches)

January8.9 22.6 36.3 0.83 X
February 162 29.9 43.6 0.71 0.0
March 24.0 38.6 53.5 0.88 0.62
April 31.3 47.6 64 0.94 1.67
May 38.7 66.2 73.7 0.95 2.08
June 45.1 64.6 84.0 0.70 4.13
July 51.8 70.8 89.9 1.00 5.33
August 50.2 68.9 87.5 1.08 4.6
September 41.3 60A 79.A 1.05 3.12
October 31.0 49.1 67.2 1.13 1.73
November 21.3 36.3 51.3 0.83 0.25
December 12.4 25.8 39.2 0.91 0.0
Annual 31.0 47.6 64.1 11.0

.anJuI d Juncuon J U1 GC
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Temperatures show considerable diurnal and seasonal variations. Wimters are cold, with average
low temperatures typically below freezing from December through February. Summers are hot,
with average high temperatures up to 90 'F in July.

Potential evaporation (inches) for the Rifle area was estimated based on the Thomthwaite
equation (Thornthwaite and Mather 1957) using the site air temperature data presented in
Table 3-1 (Calculation Set U0044700). The data indicates potential evaporation exceeds
precipitation from April through October. The highest potential evaporation occurs in July when
evaporation exceeds 5 inches.

3.2 Site History

Historically, vanadium and uranium ores were processed at two different mill sites located near
the city of Rifle, Colorado. U.S. Vanadium Company constructed the first mill in 1924 for the
production of vanadium (Merritt 1971). This plant was located approximately 0.3 miles east of
the city and is referred to as the Old Rifle site. Union Carbide and Carbon Corporation (Union
Carbide) purchased the assets of the U.S. Vanadium Company in 1926 and established the J
U.S. Vanadium Corporation as a subsidiary (Chenoweth 1982). The subsidiary operated the
former Old Rifle plant intermittently until 1946 when it was modified to include the recovery of
uranium as well as vanadium. Production continued until 1958 when the old plant was replaced X
with a new mill located approximately 2.3 miles west of the Old Rifle site. The former location
of the new mill is referred to as the New Rifle site (Figure 1-1).

Uranium and vanadium production at the New Rifle mill lasted from 1958 to 1984. Concentrated
ore was shipped to the New Rifle mill from 1958 to the early 1960s by truck and railroad from
upgrading plants at Green River, Utah, and Slick Rock, Colorado (Merritt 1971). Ore for the
Green River concentrator came primarily from southeast Utah; ore for the Slick Rock
concentrator came from numerous mines in the Uravan Mineral Belt (DOE 1982). From 1964 to
1967, the New Rifle mill also processed lignite ash produced by Union Carbide's strip mining j
operations near Belfield, North Dakota. From 1973 to 1984, part of the mill was used to produce
vanadium; this operation, which did not produce tailings, involved processing vanadium-bearing
solutions from Union Carbide's plant at Uravan, Colorado, for various vanadium products used I
by the steel industry.

Uranium ore with relatively low-grade vanadium was separated in a direct acid-leaching step. '1
Higher-grade vanadium ores were initially salt roasted. The Atomic Energy Commission (AEC)
records document that 2,259,000 cubic yards of Old Rifle tailings and 1,802,019 tons of ore were
processed. The AEC purchased 5,852 tons of uranium oxide (U30j) and 2,162 tons of vanadium
oxide (V205) produced by the New Rifle mill (DOE 1982).

The west central portion of the New Rifle mill site contained 33 acres of tailings in two distinct
piles. The combined piles measured approximately 1,600 ft in the north-south direction and
approximately 1,150 ft in the east-west direction. The northwest pile contained older tailings
while the southwestern pile contained the more recent tailings. The tops of both piles were
relatively flat; however, the sides were steep with nearly 450 slopes in many places. Process mill
buildings were located north and east of the piles. Former holding ponds that held processing ,
wastes (including vanadium and gypsum) were located east of the piles. The location of the
tailing piles, evaporation ponds, ore storage area, and mill buildings as they existed in 1974 are
shown in Figure 3-1.
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Figure 3-. New Rifle Mill Site Showing the Location of the Noriuvest and Southwest Tailings Piles,
Holding Ponds, MXl Buledings, and the Ore Storage Area-August 1974 __

Figure 3-2. View of the New Rifle Site Looking West During the Early Stages of Surface Remedial
Acion-August 1989
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The tailing piles were partially stabilized by Union Carbide with the application of mulch and
fertilizer. An irrigation system was installed to promote growth of native grasses that were
planted. However, much of the pile did not revegetate, and wind and water eroded some of the
tailings. The tailings pile at the beginning phase of the surface remediation in 1989 is shown in
Figure 3-2. All tailings, radiological contaminated materials, and associated process buildings
and structures were removed from the site during the surface remedial action completed in 1996.

3.2.1 Previous Investigations

The U.S. Department of Health, Education, and Welfare (HEW) (1962) and Merritt (1971)
provide detailed descriptions of the uranium concentration process, mill by-products, and process
waste streams. Albrethsen and McGinley (1982) summarize the history of the domestic uranium
procurement policies and practices under the AEC.

Fischer (1960) and Chenoweth (1982) document the vanadium and uranium deposits located
along East Rifle Creek approximately 15 miles northeast of the site. Geologic studies conducted
in the area of the site are reported by the U.S. Geological Survey (USGS) (Donnell 1969; Shroba
and others 1995) and the Colorado Geological Survey (Stover 1993).

Site-specific hydrogeologic and geochemical investigations are described in an Environmental
Impact Statement (DOE 1990), a RAP (DOE 1992), a BLRA (DOE 1996a), and the draft SOWP
(DOE 1996c). Organic compounds used at the New Rifle site are addressed in Phase II Organic
Investigation of Ground Water Contamination at the New Rifle Site (DOE 1997a).

3.3 Land and Water Uses

The population of the city of Rifle is approximately 6,000. The town contains businesses,
industrial areas, and residential neighborhoods. A land use map for the New Rifle Site and
surrounding areas is presented in Figure 3-3. The site is located just outside the Rifle city limits
and is under the jurisdiction of Garfield County. Garfield County currently zones the site, which
is located within the 100-year floodplain, for agricultural/industrial use.

Several light industrial facilities or commercial operations, accessible from U.S. Highway 6, are
present within 0.25 miles north of the site and include a machine shop, an insulation supply
business, and a salvage yard. A bulk oil and gasoline supplier is located at 69 County Road 24 to
the northeast.

Several sand and gravel mining operations occur along the floodplain west and east of the site.
Roaring Fork Resources operates a gravel mine on property leased from UMETCO
approximately 0.50 miles west of the site. The city of Rifle operates a series of wastewater
sewage lagoons just east of the site.

There are no residences adjacent to the site. The nearest residence is located approximately
0.25 miles to the north of the site fence line across U.S. Highway 6.

The city of Rifle's future comprehensive growth plan identifies the land within the New Rifle
site boundaries zoned "Commercial/Service Cluster." This designation would allow for a western
park, county fairgrounds, year-round recreation, education, agricultural facilities, a park trail to
the visitor center and downtown, and/or wetland/recreation/wildlife enhancement use at a future

DOE/Grand Junaion Office Site Observational Work Plan for New Rifle, Colorado
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date if the city of Rifle annexes the property. The site is currently deeded to the state of
Colorado. Plans to transfer the land to the community are in progress.

Ranching and farming are the main land uses on Prefontaine Mesa north of the New Rifle site.
Prefontaine Mesa is also heavily irrigated. X

3.3.1 Potable Water Use

Residents in the city of Rifle obtain potable water from the municipal water system, which a
receives surface water from the Colorado River and Beaver Creek. Water from the Colorado
River is collected at an inlet approximately 3.5 miles upstream of the site. Water in Beaver Creek
originates from Beaver Mountain snowmelt and precipitation across the river approximately
5 miles southwest of the city and is transported into the municipal water supply via a pipeline.
Beaver Creek supplies approximately 10 percent of the city's municipal water.

The city provides potable water to some users outside the city limits, though most residents
living outside the municipal boundaries obtain water from private wells or springs (DOE 1996a).
Natural ground water quality in the Colorado River alluvium and weathered bedrock is poor
tasting and considered unpalatable because of high sulfate and TDS levels. Consequently, the
ground water from these private wells and springs generally is not used for drinking water unless J
treated. Ground water is used for other domestic purposes such as bathing, watering domestic
livestock, and watering gardens. The nearest residential well (location 442) is located
approximately 1.5 miles downgradient (west) of the site. This well uses a reverse osmosis system
to treat the ground water to an acceptable quality.

33.2 Irrigation Water Use J
Agriculture has been the Rifle region's primary industry since the late 1920s. Since the Rifle
region has been heavily irrigated for decades, both regional and local water quality has been
impacted. Springs and other shallow water sources have been created due to irrigation. As
irrigation use in the region increased, it became apparent that the Grass Valley Reservoir south of
Rifle could not supply all the demand. Initial investigations to expand the irrigation potential for ,
the area were conducted by the Bureau of Reclamation in 1936. Funding for what is referred to
as the Silt Project was authorized in 1956. The project was awarded in 1964 and completed
in 1967. j

Primary achievements of the Silt project were the construction of the Rifle Gap Dam and
Reservoir and the Silt Pumping Plant. The Rifle Gap Reservoir is located on Rifle Creek about
5.5 miles north of Rifle at a point where Rifle Creek cuts through the Grand Hogback. Surface
runoff from north of Rifle Gap is stored in the reservoir and releases are made to meet
downstream irrigation demands. Harvey Gap Reservoir, which previously ran low every year, is U
now used only after water storage in the Rifle Gap Reservoir has been depleted, thus providing a
longer irrigation season.

Prefontaine and Graham Mesas, north and northeast of the New Rifle site, respectively, are some
of the most heavily irrigated areas in the Rifle area (Lemon 1995). Irrigation in the Rifle area
generally lasts from April through November each year. The quantities of surface runoff U
collected annually in the Rifle Gap Reservoir and pumpage from the Colorado River at Silt both
influence the amount of water which is released from storage at the Harvey Gap Reservoir. Since
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Figure 3-3. Land Use Map for the New Rife Site and Surrounding Areas
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the various irrigation sources each have different water qualiiy and relative regional
contributions change on an annual basis as a result of changes in annual precipitation and
demand, irrigation in the Rifle area has a significant and variable influence on local ground water
flow and water quality.
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4.0 1998 Field Investigations

The draft SOWP (DOE 1996c) included all previous information collected about the site,
presented a proposed compliance strategy, and defined additional data needs that were required
to support the most likely compliance strategy. Following stakeholder review and resolution of
comments, a field investigation was conducted in 1998 to address the data gaps identified in the
draft SOWP. Specifically, additional data was collected to: (I) evaluate if ground water
contaminants in the alluvial aquifer will flush naturally in 100 years or less, (2) determine if the
alluvial aquifer qualifies for supplemental standards on the basis of widespread ambient
contamination, and (3) estimate the incremental risk imposed by mill-related contamination in
the alluvial aquifer.

All fieldwork and data quality objectives applied to the data collection activities were performed
in accordance with the Work Plan for Characterization Activities at the UMTRA Project New
and Old Rifle Sites (DOE 1998c). Sequencing the activities to achieve a more logical data
collection strategy optimized the field investigations. The field activities were sequenced as
follows: (1) collection and analysis of ground water grab samples from temporary well
installations, (2) soil sampling, coring, and installation of permanent alluvial and bedrock
monitor wells, (3) surveying elevation and location coordinates of wells, (4) ecological and water
sampling and analyses, and (5) aquifer testing.

Information obtained from each of the above activities was integrated with existing data to revise
the site conceptual model and to refine the data collection needs. This integration was performed
either concurrently with or before proceeding to the next characterization activity. Data
collection results for the 1998 field investigation and the laboratory analyses are presented in this
section. Discussion, interpretation, and integration of the 1998 results with historical information
are presented in the subsequent Site Conceptual Model (Section 5.0).

4.1 Ground Water Monitor Well Installations

Temporary and permanent wells were installed to collect water samples for the characterization
of the ground water quality and to provide a means to determine hydraulic properties of the
alluvial and bedrock aquifers. Installation procedures, construction details, and locations for the
wells are described in this section.

4.1.1 Temporary Wells

Nineteen temporary wells were installed at the New Rifle site to collect grab samples of the
alluvial ground water for quick turnaround analyses at the Grand Junction Environmental
Sciences Laboratory. Quick turnaround for uranium, nitrate, and sulfate concentrations allowed
the site conceptual model to be updated as the drilling progressed so that the choice of locations
for subsequent temporary and permanent monitor wells could be optimized. Locations where
both the temporary and permanent wells were installed are shown in Figure 4-1.

A casing-advance air drilling method was used to advance each borehole through the alluvium to
the sampling zone of interest. A 1-inch diameter polyvinyl chloride (PVC) disposable bailer was
then inserted through the inside of the drill casing and several bails of ground water from the
casing was removed. One to two water samples were then collected to profile the contaminant
plume as a function of depth. Advancing the casing to the next deeper zone of interest allowed
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collection of multiple samples from the same borehole Deeper ground water grab samples were
collected and analyzed in the same manner as the previous one. Results of the ground water
analysis on grab samples collected from the temporary wells are summarized in Table 4-1.

Table 4-1. Analytical Results of Ground Water Grab Samples Collected in 1998 at
Temporary Well Locations

Temporary Depth to Water Saturated Sample Aquifer Ioo SO4 NO3
Bedrock Level Thickness Depth Uthology U (mglL) (mo (mglL)

168 30 is 15 17 upper sandy gravel 0.037 508 3.3
1 30 lower sandy gravel 0.009 184 1.9

174 89 88 1 89 lower sandy gravel 0.054 3.224 10.1
175 is 3 15 7 upper sandy gravel 0.34 145 3.1

18 upper sandy gravel 0.019 166 4
177 54 51 3 54 lower sandy gravel 0.041 1.198 5.7
178 so 3 940 upe gravel 0.089 2.680 2.7

55 37 19 58 lower sand 0.022 654 2.6

180 51 31 20 41 pp gravelly sand 0.028 2,291 7.9
_______ ______ 31__ 20____ 51 lower sandy gravel 0.062 1,928 7.5

181 77 60 17 63 upper gravel 0.053 2,805 28.877 lower gravel 0.045 2,499 35.2
182 38 13 23 22 upper sandy gravel 0.051 1,389 41.8

38 lower sandy gravel 0.047 1,838 38.3
183 26 4 22 5 upper loess 0.049 2.438 2.8

183 2B 4 2226 lower gravelly sand 0.042 1.509 18.5
35 upper sandy gravel 0.051 1,181 38.3

184 50 34 16 50 lower sandy gravel. 0.045 1,498 48

185 35 11 24 20 upper sandy gravel 0.054 2,175 44.4
35 lower sandy gravel 0.047 2,072 44

186 27 5 22 1 u loess 0.027 824 3.5
27 lower sandy gravel 0.012 347 2.2

187 29 6 23 17 upper gravelly sand 0.08 2,383 22
187 2 9 6 2329 lower sandy gravel 0.067 2,689 20.2

188 36 1 22 21 upper sandy gravel 0.024 3,323 2.2
4 36 lower sandy gravel 0.023 3,786 1.8

189 121 117 4 121 lower loess 0.018 1.112 2.64
190 29 8 23 6 upper gravelly sand 0.0681 2,128 3.5

29 lower sandy gravel 0.05 3,118 1.8
191 25 9 la 13 upper sandy gravel 0.0191 2,547 1.78

25 lower sandy gravel 0.0542 2,750 8.6
192 21 3 1 9 upper sandy gravel 0.071 1,948 23.8

21 lower sandy gravel 0.069 1,590 11
214 30

'below ground level

J
6j

I

I

I

j

After the water samples were collected, the temporary casings were removed and the boreholes
properly abandoned in accordance with the State of Colorado Water Well Construction Rules
(2 CCR 402-2). The following procedures were used for the collection and analyses of the
ground water grab samples:

I
L l

* LQ-1 1(P), "Standard Practice for Sampling Liquids," Environmental Procedures Catalog
(GJO 1998). A

* ESL Procedure AP(NO3-1), "Nitrate Analysis," Environmental Sciences Laboratory
Procedures Manual (MACTEC-ERS 1999). Aj

J
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Figure 4-1. Location of Temporary and Permanent Ground Water Monfior Wells Installed at the New Rffle Site In 1998
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* ESL Procedure AP(U-1), "Uranium Analysis, " Environmental Sciences Laboratory
Procedures Manual (MACTEC-ERS 1999).

* ESL Procedure AP(SO4-1), "Sulfate Analysis, "Environmental Sciences Laboratory
Procedures Manual (MACTEC-ERS 1999).

4.1.2 Permanent Wells

A total of 29 permanent ground water monitor wells were installed in 1998 during the course of
the field investigation. One monitor well was installed in a background area east of the site to
provide additional information for the characterization of upgradient alluvial ground water that is
unaffected by the former vanadium and uranium processing operations. Seven wells were
installed on-site, one cross-gradient, and 20 downgradient for the purpose of characterizing the
nature and extent of ground water contamination and to determine the hydrologic properties of
the aquifers. Twenty-three wells were installed in the alluvial aquifer and six in the bedrock
aquifer. These permanent monitor well locations are shown in Figure 4-1.

All permanent alluvial and bedrock wells were completed with 4-inch or 2-inch i.d., flush joint,
threaded, PVC casing and wire-wrapped screen (0.020 in slot size). Six of the 23 alluvial monitor
wells and all six of the bedrock wells were completed with 4-inch casings so that aquifer testing
could be performed. The remaining 17 alluvial wells were all completed with 2-inch casings.
The permanent alluvial monitoring wells were screened over the entire saturated thickness in
which most cases was nominally 20 ft or less. Two permanent bedrock monitor wells were
installed on-site as a paired completion with one shallow well and one deeper well. The shallow
well was completed with a 10-ft screen beginning 10 ft below the contact between the alluvium.
and Wasatch Formation. The deeper bedrock well was completed with a 10-ft screen beginning
30 ft below the contact. The remaining four bedrock wells were installed as shallow completions.
Two of these shallow completions were installed adjacent to existing bedrock wells for use as
well pairs. The bedrock well pairs with screens at different depths provide information to
evaluate the potential impact from the overlaying alluvial plume and the vertical hydraulic
gradients in the shallow Wasatch Formation. Drilling and completion techniques to avoid cross-
contamination of the Wasatch Formation when drilling the bedrock wells included using a
casing-advance drilling method and setting surface casing down into competent bedrock and then
drilling through the cement plug into the deeper formation.

All of the permanent wells were constructed with a medium-grained sand pack (10-20 sieve
size) placed in the annular space from the bottom of the borehole to 2 ft above the top of the well
screen. A fine-grained sand pack (20-40 size) was placed to fill 2 ft of the annular space above
the medium-grained sand. Both sand packs consist of clean quartz sand. A 3-ft bentonite seal
was placed above the fine-grained sand pack. Enviroplug grout was used to fill the annular space
above the bentonite seal to within 3 ft of ground surface. Concrete was used to fill the remaining
annular space to the ground surface and to install a 3-ft diameter well pad with a locking steel
protective cover. Completion diagrams for the alluvial monitor well installations and the
Wasatch wells are presented in Figure 4-2 and Figure 4-3, respectively.

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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Figure 4-3. Completion Diagram for Shallow and Deep Wells Installed in the Wasatch Fomaation
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The following procedures were used for monitoring well installation:

* LQ-14(P), -Technical Comments on ASTM D 5092-Standard Practice for Design and
Installation of Ground Water Monitor Wells in Aquifers."

* GN-13 (P), "Standard Practice for Equipment Decontamination."

Construction details for the new wells installed during the 1998 field investigation and for
existing wells installed prior to the 1998 field investigation are provided in Appendix A and
summariz in Tables 4-2 and 4-3. A map showing the locations for the ground water monitor
wells installed prior to 1998 at the New Rifle site is provided in Figure 4-4. A comprehensive
map showing all the existing monitor wells currently at the New Rifle site is provided in Plate 1
to assist in resolving the many locations.

Table 4-2. Construction Details for Water Wells Installed in 1998 at the New Rifle Site

L n NorM Cad. Ea Coord GrWd Bore Borho le Top Cai C cg Sa 8c Fbw Zo of t
de) (SaW P E ..br e Cem eg

0168 624893.93 1351666 6284.47 32.00 7.375 U AL Abanxcned
0169 625316.65 1349269.14 673S 19.00 7 8275.47 20.53 2 .13 16.0 U AL Active
0170 524522.41 1338910 83397 113.O 7 63397 112. 2 2.23 20.0 D AL Active
0171 822226.17 1334487.2 625068 42.00 7.375 6250.4 41.70 2 2.33 15.0 0 AL ACi
0172 619125.31 133034223 2247 35.00 7.375 6229.45 35.86 2 . .98 25.0 0 AL Active
0173 625962.s6 1347188. 6311.64 57.60 7.375 631394 69.77 2 46.60 10.0 C AL Active
0174 626503.16 1342447.33 627.54 s7.00 7.375 0 AL Aband
0175 624005.1 1348055.77 5264.33 19.W 7.375 0 AL Abandoned
0176 625165.73 1348311.73 s2866 3860 7.375 626.E 37.60 2 17.23 20.0 0 AL Active
01T7 62595S2. 1347168.96 5.00 7 C AL Abardoned
0178 622063.2 1339138.2 6268.05 57.00 7 D AL Abandoned
0179 623712.48 133947227 8o2.56 63so 0 7 602.6 60.74 2 60.14 20.0 0 AL Active
0160 6216os.6 1338385.94 66.3 62.00 7.375 D AL Abandoed
0161 623305.93 1336709.32 8293.s9 7ao0 7 D AL Abandored
0162 62134.38 1335623.95 8243.36 38.00 7.375 0 AL AbandoLed
0163 620404.72 1334911.65 8231.43 27.00 7?375 D AL AbUor ed
0164 821621.54 1336194.69 5259.72 63.00 7.375 D AL Abandoned
0185 621448.52 133478&5 824027 37.00 737 D AL Abandoe
0166 e6a1585 1329351A9 8212.24 28.00 7.37 D AL Abdone
0187 82079662 1334074.69 8307 33.00 7.375 D AL Abadoned
0168 820562s8 133282726 8238.17 37.00 7m7 0 AL Abakdon
0169 248.11 1338200.69 356.07 12300 7376 D AL Abandoned
0190 62000.62 1332s21J8 6228.3 32.00 7.375 D AL Abendoted
0191 619672 1332742.6 227.34 28.o0 7 D AL Abandoned
0122 624070.79 1347477.22 6263.69 22.00 7.375 0 AL Aban d
0195 623469.99 1341416.01 625038 26.50 9C43 A253.1 28.34 4 529 20.0 D AL Active
0196 623654.13 1344643.5 62582 22.00 9.343 82.99 2421 4 6.14 15O D AL Actbve
0197 6247757 1345465.37 625867 23.s0 9.343 6261.68 25.33 4 1.79 20.0 D AL Active
0200 623443.5 1341375.75 625.68 25.50 9.343 252.68 30.33 4 8.00 20.0 D AL Active
0201 623703.01 1344647.66 625827 23.00 9.343 5261.07 25.48 4 7.35 15.O D AL Active
e202 624775.1 1345413.53 6257.66 25.60 933 62 43 27.78 4 4.96 2D.0 D AL Active
0205 624161.3 134673227 626367 60os .375 627.07 6323 4 49.70 1Q0. 0 WS Active
c06 622956.04 13481483 255A 38.o0 7.375 258.2 40.33 4 2720 10.0 D WS Active

0207 622590.12 1344989.16 6256.93 43.33 7.375 e256.93 43.33 4 33.00 10.0 D WS Active
0208 623704.23 1344838.17 625878 38.00 7.375 ea078 40.00 4 27.70 10.0 0 WS Active
0210 620082 133626.79 6246.13 38.00 7.375 6249.13 40.39 2 1ae2 20.0 0 AL Active
0211 622736.96 1339190.64 286.97 7.00 7 6s2697 7z25 2 51.65 20.0 D AL Active
0212 624838.51 1342088.4 68562 6700 7S75 6285.62 67.00 2 36.40 20.0 D AL Active
0213 625507.49 134394468 26A 32.00 7.375 526563 31.20 2 6.20 25.0 0 AL Active
0214 626122.25 13460000 U311.9 32.00 7 C Abandoned
0215 62485.44 13481542 6268.52 2Z50 7.375 6271.42 25.31 2 5.4 15.0 0 AL Active
0216 623300.84 134807.04 6262.13 21.50 7.375 8A6.41 24.35 2 650 15.0 0 AL Active
0217 62295.11 1346146.8 6255.28 2.00 7 56.9 24.68 2 7.40 15.0 0 AL Active
0218 623626.81 13468171 6262.19 2215 7.375 6265.24 2520 2 6.5 1. 0 AL Active
0219 624194.4 1346724.7 263.78 27.80 7.375 U66.58 29.90 2 6.53 20.0 0 AL Active
0220 61935.1 13393.15 25.25 33.0 7.375 6228. 33.64 2 4.69 25.0 0 AL Active
0225 624160.49 1346722.07 6263.97 40.00 7.375 66.97 43.00 4 29.77 10.0 0 VVs Active
0225 625148.64 1344770.96 6259.68 41.60 7.375 6262.08 43.63 4 31.00 10.0 D S Active
0442 6.34 1338182.68 5279.03 D AL PintAcbie

Ws below land surface
C - crossgradlent D z downgradlent N a unknown Os on-site U * upgradlent
"AL a dluvium WS = Wasatch obrmation-undifferentlated
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Table 4-3. Constucthon Details for Water Wells Installed Prior to 1998 at the New Rfle Site

L Cood. Ead G nd Borehole 80rehol6 TOP at Casing Casing scrs. screenCoe (li Pao)( r~~ eth DIaMeter Casing Longt, FlamoerOZonuelnof

0581 623212.6 1348316 52847 26.50 a625 526s9 24.10
0582 823121. 134632U3 5264s5 1.50 6.25 s26s7 1.52
os03 6231964 134314.83 264 4 17.00 d.62 5265.3 17.90
0584 234u7t 134682Q0 5314.9 75.00 a625 5316.61 74.31
0585 a2513.8 1348510. 52764 28.o 5.625 5276.39 24.90
0586 622434.7 1348524.3 5315.1 61.00 6.625 5316.31 621
oss7 623455 1346526 83t1.04 60 s.25 531194 65.90
05o8 623701.7 1347475.3 s26.7 2550 S.625 528573 25.53
0569 a23257.37 1344251.04 52554 2W 6.625 5257.8 23.32
0590 823244.7 1345383.69 525.31 2.91 oe25 525637 21.27
0s5 6243261 1348693 s271 13.50 6 5275.01 1.51
0592 624321.8 1348684.1 5271o 22.00 a 5276.15 2435
0595 624253.7 13473s8 527W.6 22.50 6 5276.15 1148
0594 624281.4 13473819 52764 2.50 a 527613 2523
0595 623183.7 13463655 5264.7 2100 10 526.7? 24.07
0596 6230704 13432502 525.05 150 6 5257.11 15.56
0598 6224311 1344562.67 52552 1100 6 5257.09 1339
0599 82431481 134457179 52565 17.0 8 5257.1 16O
0600 622993.3 1345807 525575 12.65 6 5255.75 12.65
0601 823007 1345824.5 52607 1100 6 52102 14.32
06O2 623426.41 13413M864 525099 1W a 5s2a48 13.49
0603 623420.95 134139473 52s585 24.00 6 s257n 2594
0604 6216239 1339036.75 52603 1200 a 5s26.64 13.01
0605 s a52Z0O 1339049.5 5260.9 25.00 o 52s6. 26.71
0608 62336367 133921.87 530.56 30.00 6 5307 31.51
0609 624e272 1343081 52s7.99 210 6 526019 25.20
0610 e252425 1346191.5 5278.5 47.50 5280.29 36.79
0611 023 as 134832429 5257.38 6558 a 52s59. 7s.7
0612 623154.8 134340.3 526 71.00 5266.1 71.11
0613 623143 1348317.7 5257.77 s37 10 s24.71 7.00
0614 62316Z7 1348336.5 5257.45 36.35 6 52561 37.48
0S6S 625071A 1348756.2 52.2 30W S 5276.82 30.42
0616 62n83 1348861 5264.7 21.00 6 5266.01 22.31
0617 81127 133486s 50.00 9 s5W
0618 62307325 134323148 525524 2100 6 s26.97 2172
0619 623207s 134625 526 16.00 6 528 4 15.64
0620 619811.71 133292638 5227.8 10.70 0 5231.22 1Z17
0621 8216.04 1338989.97 5257.6 120.W 6 525168 12106
0822 621851.17 1338971.99 258.54 600 a 526023 61.69
0823 622956.6 13460862 S26.44 96.00 8 s528292 97.48
0824 822957.64 1348136.76 5255.93 42.45 5257.2 44.44
0825 623987.34 1348111.1 5264.37 102.00 8 5286.79 104.42
o026 623971A 13481679 5264.7 78.00 6 52.42 80.72
o02 82298.14 134354.54 525551 84.99 5257.48 86.98
062S 822921.63 134S87.26 528.55 111.89 8 5263.97 114.31
0629 62302117 134642603 5256.1 49.35 5257.34 50.59
6o30 82365.7 13458107 5254.76 8612 8 5256.21 us7

0531 823686.48 134561121 825139 49.49 5254. 50.80
032 s25110.58 134 .02 5276.24 102.25 8 527.4 97.85
0633 825056.36 14366.53 s275.85 7s99 6 5276.64 75.78
0534 624017.68 134812171 5264.94 5123 6 525.A 5169
0835 82250O.75 134438.24 52515 20.10 7.875 525312 16.82
o036 8225836 134499S4 5256.8 19O6S 7.875 525624 16.54
0640 628269.8 1347087. 5335.02 1.00W 8 53359 15185
0541 826237.4 134708.8 533175 8.50 6 533463 87.38
0642 6238491 134490U17 257.42 105.00 8 525.7 1014S
0643 62386.59 1344874.65 5257.12 71.78 6 S25S.15 747
0644 GM72 1348429.8 52863 100.00 8 5259.85 101.50
0645 622177.3 1348471A 5267 72.00 5270.7 7192
0846 625231.7 1350923 5276.18 15SO 8 5279.8 161.78
0647 625190 1350922. 5277.94 7O. 8 5279.44 79.50
om 823451.83 1343197.74 52.4 102W00 8 52S4.1 10326
0551 ^23495.49 1343172s 523.16 esw 6 5254s. 6.44
o0s5 82612636 1347150.57 827192 17.00 2 5276.91 19.50

056s 624879 1348651.44 5268.84 1160 2 527129 14.50
0657 6249e9.77 1347369.13 5271.33 16.30 2 5274.13 20.6

0858 624397 134730291 526479 5.40 2 s26.91 660
o659 823422s56 1348069 5259.24 1Q0.5 2 5261.33 1160
o063 625056.06 13465771 527.41 15.60 7.25 527.38 17.

0854 824864.05 13462.8S S26601 15.00 7.625 s27017 17.18
066S 624484.15 13454.17 526192 10.60 7.6z25 2619 13.07

0559 824266.75 1346554.98 5264.33 15.50 7.626 5266.56 13.23
0870 62480s61 134891214 5266.72 1160 7.825 527.94 14.82
0675 624497.08 1345421.1 5259.96 1w 7.625 528121 14.25
o067 624796.64 1345414.19 525831 9.00 7.62 52615 10.84

0678 624930.49 134S73048 5270.02 46.95 8 527126 49.19
07 625303. 13474615 5287.74 2.3 a 5207 29.96

. 1_ h b i _ . .

4 17.90 5.0 0 4 Abnoe
4 7.30 4.0 0 AL Abaded
4 1150 4.0 0 AL Abandoned
4 69.60 3s 0 AL Abandoned
4 6.00 17.0 0 AL Abandoned
4 57.70 10 0 AL Abandoned
4 6100 3.0 0 AL Abandoned
4 5s5 20.0 0 AL Abandoned
4 7.00 160 D AL Activ
4 .21 14.0 D AL Active
2 6.30 6.0 0 AL Abandoned
2 14.80 5.0 0 AL Abandoned
2 10.90 .0 0 AL Abandoned
2 16.50 5.0 0 AL Abandoned
6 5.00 150 0 AL Abandoned
2 6.50 60 0 AL Active
2 4.50 50 0 AL Active
2 10.00 5.0 0 AL Ac8H
2 5.65 5.0 D AL Active
2 5.0 5.0 D AL Abandoned
2 4.00 5.0 D AL Active
2 16.00 5.0 D AL Active
2 500 5.0 D AL Active
2 16.0 so D AL Activ
2 6.00 20.0 D AL Active
2 8.00 15.0 a AL A
2 S.00 30O D AL A bd
2 1537 1&0 0 W
a 5SZ7 150 0 WS Abndd
6 1.43 41.0 0 WS Abandoned
2 18.02 2.0 0 WS Abandoned
2 7.00 20.O 0 AL Abandoned
2 9.00 10.0 0 AL Abandoned
7 40.00 10.0 D AL PrivatalActve
2 16.00 .0 D AL Activ
2 6.40 5.0 0 AL Abanded
2 6.70 4.0 D AL Acti
4 9.00 20.0 0 WS Active
2 53100 50 0 WS Activ
4 45.00 20.0 D WS Abandoned
2 2 U48 10.0 D WS Active
4 90.00 100 0 Ws Active
2 68.00 1Q0. 0 WS Active
4 56.99 20.0 0 WS Active
4 86.89 20.0 0 WS Active
2 37.35 100 0 WS Actv
4 81.12 20.0 D WI Acive
2 37.49 10.0 D WI Active
4 8425 10.0 0 WS Active
2 60.99 10.0 0 WS Active
2 39.23 10.0 0 WS Active
4 1200 50 0 AL Active
4 14.10 5.0 D AL Active
4 131.00 20.0 C WS Active
2 70.50 1Q0 C WS Acte
4 72.0 20Q0 D WS , Active
2 59.44 10.0 D WS Active
4 5.00 10.0 C WI Active
2 600 10.0 C WS Active
4 120.00 200 U WS Abandoned
4 56.00 15.0 U WS Abandoned
4 a200 10.0 D W Active
2 S300 10.0 D WS Actv
2 6.50 1.0 0 AL Active
2 100 10.0 0 AL Active
2 60 10.0 0 AL Active
2 .50 5.0 0 AL Actv
2 0.50 10.0 0 AL Active
2 6.50 7.0 0 AL Active
2 7.70 7.0 0 AL Active
2 5.50 6.0 0 AL Active
2 4.00 6.6 0 AL Active
2 5.20 7.0 0 AL Active
2 5.00 6.6 D AL Active
2 4.00 4.6 D AL Active
2 34.5 12Z0 0 Ws Active
2 22.33 5.0 0 AL Active

J

j

J.
J

2
2

II

; I

.I I

j
-

bls = below land surface
bC - crossgradlent D - downgradlent N = unknown 0 .on-site U -upgradlent
cAL - alluvium WS = Wasatch onrnation-undifferentlated
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4.2 Soil, Sediment, and Rock Sampling

Soil, sediment, and rock samples were collected during the installation of the temporary and
permanent ground water monitor wells for lithologic logging and chemical analysis. Lithologic
logs were prepared for all monitor well boreholes to support development of the site
hydrogeologic model. Sediment, soils, and rock samples were collected for chemical analysis to
determine distribution coefficients (Kd) and mobile fractions of site-related constituents in the
subpile soils to aid in characterizing subsurface contaminant transport. Descriptions of the
methods used to collect grab, split-spoon, and rock core samples are provided in this section.
Procedures used for the lithologic logging and chemical analysis of the samples are provided in
Sections 4.3, 4.4, and 4.5.

A truck-mounted Mobile B-80 drilling rig equipped with a downhole air hammer was used to
advance casing through the alluvial aquifer to bedrock. During the drilling the air was
continuously returned to the surface inside the casing where it was diverted to a cyclone sampler.
Grab samples of the drill cutting entrained in the return air were collected at the cyclone's
discharge every 5 ft of depth drilled.

Split-barrel sampling was conducted with the truck-mounted casing-advance drilling rig centered
over the sample location. After advancing the casing to the desired sampling depth a 3-inch o.d.
by 24-inch-long split-barrel sampler was lowered inside the casing to the top of the sample
interval. A 140-pound drop hammer was then used to drive the split-barrel sampler the required
2 ft or until penetration was less than 6 inches per 50 blows. The barrel was then removed from
the borehole, separated from the drive-rod assembly, and laid flat on an uncontaminated surface,
where the head and drive shoe were removed. One-half of the split barrel was removed to expose
the sample. The uppermost portion of sample in the split barrel was inspected for slough and the
slough discarded, if present. The site geologist logged the remaining representative sample.

Continuous rock core samples of the Wasatch Formation were collected using a nominal 5-ft
long, double tube, swivel-type, NX diamond core barrel and wireline system. Clean water was
used as the circulation medium. State-of-the industry coring practices were used to effect the
highest core recovery possible. Recovered core was washed and then placed in boxes within the
longitudinal separators, from left to right, as a book would be read; that is, core was placed
starting with the shallowest portion of the hole in the upper left hand corner and ending with core
from the deepest portion of the hole in the lower right comer. Spacer blocks were inserted
between the cored sections within the longitudinal separators where no recovery was noted. All
core boxes, including the lids, were permanently marked showing top and bottom and the
beginning and ending depths for the core. The site geologist described all cores.

All sediment, soil, and rock sampling was performed in accordance with the following
procedures from the Environmental Procedures Catalog (GJO 1998):

* SL-6(P), "Technical Comments on ASTM D 1452-80(90)-Standard Practice for Soil
Investigation and Sampling by Auger Borings."

* SL-7(P), "Technical Comments on ASTM D 1586-84(92)-Standard Test Method for
Penetration Test and Split-Barrel Sampling of Soils."

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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* SL-9(P), "Technical Comments on ASTM D 2113-83(93>-Standard Practice for
Diamond Core Drilling for Site Investigation." I

* GN-8(P), "Standard Practice for Sample Labeling."

* GN-9(P), "Standard Practice for Chain-of-Sample-Custody Control and Physical Security
of Samples."

* GN-13(P), "Standard Practice for Equipment Decontamination."

4.3 Lithologic Logging

Lithologic logging of the alluvial material was performed primarily on drill cutting samples that
were collected from the cyclone every 5 ft of drilled depth during the course of the monitor well
installations. Split-barrel sampling for lithologic purposes was attempted once every 5 ft of
drilled depth. However, in most cases a large amount of undisturbed sample could not be
recovered due to the difficulty in collecting unconsolidated silt, sand, and cobble gravel with a I
spoon type sampling device.

Lithologic logging of the Wasatch Formation was based primarily on continuous diamond core 4
samples collected during the installation of the bedrock monitor wells. Approximately 34 ft of
competent rock core was collected at the lower Wasatch completion RFN-205 and
approximately 17 ft of rock core was collected at the upper Wasatch completions RFN-207 and
-226. All cores were logged for lithology. Split-barrel sampling was also attempted at the bottom
of each temporary and permanent alluvial well boring that was not cored to verify the bedrock
contact. In most cases, an adequate amount of Wasatch material was recovered by the split-barrel
method to confirm that bedrock was reached.

Lithologic descriptions of the drill cuttings, split-barrel samples, and rock core recorded by the 4
site geologist are presented in the borehole summaries in Appendix A. All lithologic logging was
performed in accordance with the following procedures from the Environmental Procedures
Catalog (GJO 1998):

* SL-19(P), "Technical Comments on ASTM D 2488-93-Standard Practice for Description
and Identification of Soils."

* SL-24(P), "Technical Comments on ASTM D 2487-93-Standard Classification of Soils
for Engineering Purposes (Unified Soil Classification System)."

4.4 Distribution Coefficient (Kd) Analysis J
The Kd is a bulk parameter that has been used with some success to describe the retardation of
contamination in an aquifer system. Laboratory measurements to determine the Kd for selected J
analytes were performed on alluvial and Wasatch material to support computer-modeling efforts
in characterizing subsurface contaminant transport at the New Rifle site. Details regarding the
laboratory procedure used to determine the Kd values are presented in the Calculation Set
U0058100. A summary of the results is provided in the following sections.

Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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4A.1 Method of Solution

Laboratory analyses of the Kd were performed according to American Society of Testing
Materials (ASTM) procedure D 4646-87 (ASTM 1987) for selected regulated and commonly
retarded site-related contaminants of potential concern (COPCs); arsenic (As), molybdenum
(Mo), selenium (Se), uranium (U), and vanadium (V). Essentially, the ASTM procedure involves
placing a sample representative of a site (e.g., soil, sediments, cuttings, core) into a solution
containing simulated contaminated ground water with which the material is likely to come in
contact. The simulated ground water solution is agitated for 24 hours and then filtered. The
filtered solution is analyzed and compared to the contaminant concentrations of the original
solution. The difference between the two is assumed to be adsorbed to the sample. The linear
adsorption isotherm distribution coefficient is generally defined as

C5sol = Kd xCow which can be rearranged to Kd = Cou/C,,

or the ratio of the concentration of the contaminant in soil (or other material of interest) to the
concentration of the contaminant in water at equilibrium. Therefore, the higher the Kd, the
greater the retardation of a contaminant in ground water.

The ASTM procedure requires analysis of only the solutions (and no actual soil samples) used in
the experiments. Site samples collected from background areas or uncontmin site samples
are generally used and all contaminant loss in the final solution is attributed to sample
adsorption. Use of contaminated samples could potentially underestimate the Kd for
contaminants with higher adsorptive properties, as the adsorptive ability of the sample would be
reduced by contaminants already present.

4.4.1.1 Sample Selection

Alluvial and Wasatch samples collected during the installation of monitor wells were selected for
Kd testing. Sample collection procedures are described in Section 4.2. Sample locations are
shown in Figure 4-1.

Some of the alluvial samples had very limited recovery and sample size was not adequate to
perform the analyses because they consisted mainly of very coarse cobbles and other materials
for which Kd testing is not appropriate. However, ten alluvial samples collected at four
downgradient locations, RFN-1 71, -189, -210, and -214, were adequate in volume for Kd
testing. Sample 171 was collected near the top of the saturated alluvium. Sample 189 was
collected near the base of the saturated alluvium. Samples at location 210 were selected from
both shallow and deep portions of the saturated alluvium. Duplicate samples were collected from
two zones near the water table and from one zone near the base of the saturated alluvium. Two
samples were collected from the upper alluvial material at location 214. While these samples are
located downgradient of the site, they appear to be from locations outside the contaminant plume
and unaffected by site contamination.

Three Wasatch samples were selected from two monitor well locations for Kd analysis; one on-
site core hole (RFN-205) and one off-site core hole (RFN-208). Two samples were collected
from a shallow depth and one sample was collected from a deeper depth. The shallow samples
(208 and 205B) were obtained 6 to 7 ft below the top of the Wasatch Formation and consist
mostly of fine-grained sandstone. Abundant organic matter was noted in sample 208 and minor

DOE/Grd Junction OfMfie Site Observational Work Plan for New Rifle, Colorado
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claystone lenses were present in sample 205B. The deeper-depth sample (205A) was obtained
24 ft below the top of the Wasatch Formation and consists of a fine-grained sandstone with
frequent claystone lenses.

4.4.1.2 Sample Preparation

All the samples were air dried at room temperature and sieved to less than 10 mesh
(2 millimeters [mm]). A riffle splitter is used to separate a sample for oven drying at 105 IC to
determine moisture content The difference between the air-dried and oven-dried weights was
always less than 2 percent and usually less than 1 percent so no correction was made for the
water contents of the air-dried samples.

A synthetic solution was prepared that simulated ground water at the New Rifle site. Based on
ground water analysis for well 598 from sampling conducted in April and September 1997
(SEEUMIRA data base), the composition of the synthetic ground water was prepared as
follows (in mg/L): Na = 584, K = 7.2, Ca = 328, Mg = 69.3, S04 = 1,626, Cl = 203, NO3 = 639,
and C (inorganic) = 121. Contaminants were then added to obtain the following target
concentrations (mg/L): As = 0.2, Mo = 5.0, Se = 0.3, U = 0.5, and V = 10. The pH was adjusted
to about 6.5 and the measured alkalinity was about 300 mg/L as CaCO3.

4.4.1.3 Sample Analysis

Analysis of the synthetic ground water solution (Syn-l and -2) was performed to verify the
target concentrations were achieved. These results are reported in Table 4-4. Actual As
concentrations are slightly lower than the target value of 0.2 mg/L while Mo, Se, U, and V are
consistent with their target concentrations of 5.0, 0.3, 0.5, and 10 mg/L, respectively.

Table 4-4. Laboratory Analytical Results for Synthetic Ground Water Solution and Sample Leachate

A

-J

j

-.J

I

I J

Sample Sample Solution Sample _Concen on (mg/L)
ID Description Volume (mL) Volume (g) As MO s. U V

Synthetic
Syn-1 ground water 100 NA 0.138 4.51 0.352 0.573 9.2

Syn-2 Synthetic 100 NA 0.147 4.6 0.289 0.47 9.58
171 Alluvium leachato 100 5.0 0.0921 4.58 0237 0.452 B.9
189 Alluvium leachats 100 5.0 0.0706 4A50. 26 0.547 5.38
210-A-I Alluvium leachate 100 5.0 0.108 4.68 0.248 0.471 7.35
210-B1- Duplicate 100 5.0 0.108 4.58 0.242 0.473 7.29
210-A-2 Alluvium leachate 100 5.0 0.12 - 4.33 0.28 0.439 .05
210-B-2 Duplicate 100 5.0 0.122 4.58 0.258 0.47 8.13
210-B-3 Alluvium leachate 100 5.0 0.109 4.81 0.245 0.48 7.28
210-A-3 Duplicate 100 5.0 0.0988 4.38 0.245 0.448 8.75
214 Alluvium leachate 100 5.0 0.084 4.35 0.28 0.517 3.93
214-A Alluvium leachate 100 5.0 0.0758 4.55 0.207 0.441 4.54
208 Wasatch leachate 100 5.0 0.0245 4.28 0.14 0.482 2.38
205-B Wasatch leachate 100 5.0 0.0802 4.37 0.338 0.574 7.14
205-A Wasatch leachate 100 5.0 0.079 4.42 0.284. 0.582 5.21
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Approximately 5 grams of each sample were measured and placed in 125-milliliter (mL)
Nalgene bottles with 100 mL of the synthetic ground water. Samples were rotated end-over-end
at 8 revolutions per minute (rpm) for 24 hours. They were then centrifuged at 3,000 rpm and
filtered through a 0.45 micrometer (um) filter. The resulting leachate samples were preserved
with 1 percent nitric acid and submitted to the Grand Junction Office (GJO) Analytical
Chemistry Laboratory for analysis of As, Mo, Se, U, and V. Analytical results are reported in
Table 4-4.

4.4.1.4 Kd Calculation

Kds are calculated using the analytical data summarized in Table 4-4 and the following equation:

Kd = (A-B)V
fk ADn

where
0 tls)L1

A = initial concentration (mg/L) of the COPCs in the synthetic ground water (defined as the
mean concentration obtained for the synthetic ground water samples Syn-l and -2)

B = final concentration of the COPCs in the leachate, after 24 hours in contact with the
sediment sample (mg/L)

V = volume of solution (mL)
M, = mass of sediment sample (grams)
Kd = distribution coefficient (milliliters per gram [mL/g])

Results of the calculations are presented in Table 4-5. Note that the Kd in Table 4-5 is the same
as the Rd in the ASTM procedure; this value only represents a true Kd if equilibrium conditions
were attained during the test period.

Table 4-5. Measured Kd Values for Alluvium and Wasatch Samples at the New Rifle Site

Monitor Sample Sample Depth___ Kd MLJg) -

Wenitomlic ID(ft below Sample Description As Mo Se U V
Well__ ID___ Surface) AsMO Se___

171 171 23-28 Alluvium at water table 10.7 -0.1 7.0 3.1 7.2
189 189 121 Alluvium at base of121 saturated zone 20.1 0.5 4.1 -0.9 14.9

210-A-I 17 Alluvium at water table 6.7 -0.5 5.8 2.1 5.5
210-B-1 17 Duplicate sample 6.7 -0.1 6.5 2.1 5.7
210-A-2 15-16 Alluvium at water table 3.6 1.0 4.7 3.8 3.3

210 210-B-2 15-16 Duplicate sample 3.2 0.0 5.0 2.3 3.1
2103 27 Alluvium at base of

saturated zone 6.0 -0.2 6.2 2.7 5.8
210-A-3 27 Duplicate sample 8.6 0.8 6.2 3.3 7.8

214 7-8.2 Near top of alluvium -
214 . dry 24.2 0.9 2.9 0.2 27.7

214-A 12.5 Near top of alluvium -
dry 17.3 0.0 11.0 3.7 21.3

208 208 27 7-ft below Wasatch
27_contract - sandstone 95.5 1.3 25.8 1.6 58.8

205-6 34.5 8-ft below Wasatch
205 contract - sandstone 15.3 0.8 .0.9 -1.8 6.3

205-A 50 24-ft below Wasatch
._I contract- sandstone 15.8 0.6 4.3 -1.4 16.0

DOE/Grand Junction Office
November 1999
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Measured Kd values obtained for the alluvial aquifer samples were adjusted based on aquifer
grain size analysis. As part of an adsorption study performed by Jacobs Engineering Group Inc.
(Jacobs 1993), over 400 pounds of material from each of seven test pits excavated in the alluvial
aquifer (totaling over a ton of material) was sorted and analyzed for grain size distribution. The
study found that on average, only 38 percent of the aquifer material was contained in the <2 mm
size fraction and that the majority was gravel size. Therefore, the measured Kd values for the
alluvial aquifer, which were performed on the <2 mm size fraction, were adjusted by multiplying
by 0.38. This assumes that the gravel-sized materials are insignificant in terms of contaminant j
adsorption. The adjusted values are reported in Table 4-6.

Table 4-6. Results of Alluvial Kd Values Adjusted for Grain Seze Distribution

Monitor Sample Sample Depth Kc (mlg -

Well ID (ft below Sample Description As M- o S e IV
surface) __ _ _ _ _ _ _ _ _ A1o S

171 171 23-28 Alluvium at water table 4.1 0.0 2.7 1.2 2.7
189 189 121 Alluvium at bass of 7.6 0.2 1.8 -0.3 5.7

____ _ _ ____ __ ____ ___ saturated zone
210-A-1 17 Alluvium at water table 2.5 -02 2.2 0.8 2.1
210-B-1 17 Duplicate sample 2.5 0.0 2.5 0.8 2.2
210-A-2 15-16 Alluvlum at water table 1.4 OA 1.8 1A 1.3

210 210-8-2 15-18 Duplicate sample 1.2 0.0 1.9 0.9 1.2
210--3 27 Alluvium at base of 2.3 -0.1 2.4 1.0 2.2saturated zoneI
210 3 27 Duplicate sample 3.3 0.3 2.4 1.3 3.0

Mean 210 2.2 0.1 2.2 1.0 2.0
214 214 7-8.2 Near top of alluvium - dry 9.2 0.3 1.1 0.1 10.5

2 214-A 12.5 Near top of alluvium - dry 8.8 0.0 4.2 1.4 8.1
Mean 214 _7.9 0.2 28 0.7 9

4.5 Subpile Soil Analysis

All radioactive tailings and material were removed from the New Rifle site in 1996 as part of the
surface remediation program. No radioactive materials exceeding 15 picocuries per gram (pCi/g)
radium-226 were left. However, the potential exists for nonradionuclide contaminants to have
seeped into the soils below the depth of remediation. Contaminated soils could contaminate
infiltrating water as it passes through them and prolong the ground water cleanup effort. Details
regarding the laboratory procedure used to evaluate the potential for residual contaminants in the
subpile soils are presented in Calculation Sets U0058100 and U0045300. A summary of the
results is provided in the following sections.

4.5.1 Subpile Soil Sample Selection

Ten samples from six boreholes were collected as described in Section 4.2. Two of the boreholes
(RFN-218 and -225) are located in the former footprint of the New Rifle tailings pile, one
borehole (RFN-216) is located near the center of the former evaporation pond, and three
boreholes (RFO-292, -658, and -659) are located in background areas upgradient of the site,
approximately I mile east of the town of Rifle. The on-site and upgradient background locations
are shown in Figure 4-5.

Site Obsmational Work Plan for New Rifle, Colorado DOE/Grnd Junction Office
Page 4-16 November 1999

J
I
J
J
J
I

II

J

I

I

I



r- r- r r r. - r =r r rn r- m r r -_r r-

I

C:

so
100

00

o<
:

0t

Figure 4-5. Subpile Sample Locations



Document Number U0058601 1998 Field Investigations

4.5.2 Subpile Soil Sample Preparation and Extraction

Chemical extractions were used to determine the potential mobility of contaminants. Each
sample was extracted by using two separate lixiviants; a synthetic ground water solution and a
5 percent nitric acid solution. Extractions were performed sequentially on the same starting
material to avoid variation due to sample heterogeneity. Each extraction was harsher than the
preceding one.

Each chemical extraction was related to a scenario that could cause contaminant release at the
site. Synthetic ground water was used first to simulate the water-table rise that could cause
ground water to contact contaminated soils. The synthetic solution was prepared based on ground
water analysis for well RFN-598 from two sampling events in 1997 (SEEUMTRA data base).
The composition of the synthetic ground water is as follows (in mg/L): Na = 584, K = 7.2,
Ca = 328, Mg = 69, S04 = 1,626, Cl = 203, NO3 = 639, and C (inorganic) = 121. The pH was
adjusted to about 6.5 and the measured alkalinity was approximately 175 mg/L as CaC0 3 .

Five percent nitric acid was then used to remove most amorphous oxides that are likely to
contain adsorbed contaminants as well as any more resistant water-soluble constituents. As
desired, 5 percent nitric acid will not remove contaminant locked in recalcitrant minerals such
as apatites or other heavy mineral grains. The acid treatment also dissolves carbonate minerals
and releases any sorbed cations. Although oxyhydroxides are stable in most soils, irrigation
practices or other land use could cause reducing conditions in the soils and lead to dissolution of
the oxyhydroxides with release of their sorbed constituents.

The specific steps in the extraction procedure are as follows:

* Samples were air-dried (no oven heat) and sieved to less than 2 mm.

* Two grams of soil (accurately weighed) was divided between two 50-mL centrifuge tubes;
each tube was filled to a 50-mL volume with synthetic ground water solution.

* Tubes were placed in an end-over-end rotary shaker for 4 hours.

* Tubes were removed from the shaker and centrifuged for 30 seconds at 3,000 rpm to
remove particles less than 2 microns. Supernatant from both tubes was decanted to a
100-mL volumetric flask and filled to volume with synthetic ground water solution.

* Centrifuge tubes were refilled to 50-mL volume with synthetic ground water solution and
placed in an end over end rotary shaker for 30 minutes.

* Tubes were removed from shaker and centrifuged for 30 seconds at 3,000 rpm. Supernatant
from both tubes was decanted to a 100-mL volumetric flask and filled to volume with
synthetic ground water solution.

* Contents of the two 100-mL volumetric flasks were combined and filtered through a 0.45-
micron filter and the filtered sediment residue was retained. Samples were refrigerated for
storage prior to submitting for laboratory analysis.
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1998 Field Investigations Document Number U0058601* The same procedure was repeated using the retained sediment samples and a 5 percent

* The same procedure was repeated using the retained sediment samples and a 5 percent
nitric acid solution in place of the synthetic ground water. ]

* All extracted samples were analyzed for As, Mo, Se, U, and V.

From these data, the amount of each constituent removed during each step was calculated.

4.5.3 Subpile Soil Concentration Results J
Two grams of soil sample were extracted with a total of 200 mL of lixiviant. The resulting
concentrations in micrograms per liter (Lg/L) of As, Mo, Se, U, and V measured in each leachate J
sample were then converted to units of milligrams per kilograms (mg/Kg) in order to estimate
the amount of extractable contaminant per mass of subpile soil by the following equation:

200 mL lixiviant pg contaminant L mg 1,000 g
2 g soil L extract 1,000 mL 1,000 pg Kg g/Kg

For example, a concentration of 1.2 pg/L As was measured in the synthetic ground water extract
for soil sample 216-7A. Converting this value to mg/Kg using the above equation results in
0.12 mg of As per Kg of subpile soil that is extractable using synthetic ground water. Using the J
same equation, concentrations were calculated for the amount of contaminant that is extractable
using the nitric acid lixiviant. Contaminant concentrations extractable by the synthetic ground
water and nitric acid leach are summarized in Tables 4-7 and 4-8, respectively. 4
4.6 Water Sampling and Analysis 4
Each new monitor well was allowed to sit undisturbed for at least 40 hours after final completion
before it was developed. Development was performed according to the Drilling Statement of
Work. After the wells were properly developed, a total of 53 permanent and temporary monitor
wells and 6 surface water locations were sampled from August 10 to August 31, 1998, during a
period of average river flow conditions. Additional sampling of 44 permanent monitor wells and
five surface water locations was performed from January 20 to January 29, 1999, during tow
river flow conditions. All samples collected during the 1998 and 1999 sampling events were
submitted to the GJO Analytical Laboratory for analyses. The following sections describe the 4
sampling and analysis procedures.

4.6.1 Ground Water Sampling Procedures 4
Ground water sampling was performed in accordance with the Sampling andAnalysis Plan for
the UMTRA Ground Water Project (DOE 1997b) and the Environmental Procedures Catalog 4
(GJO 1998). The following specific procedures from the Environmental Procedures Catalog
were used for ground water sampling:

* GN-8(P), "Standard Practice for Sample Labeling."

* GN-9(P), "Standard Practice for Chain-of-Sample-Custody and Physical Security of
Samples."

4
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Table 4-7. Amount of Contaminant Extractable by Synthetic Ground Waterper Mass of SubpJle Soil

Monitor | Sample | Sample Depth I Location I Contaminant (mgllg)e
Well ID (ft below surface) I J As Mo Se U V

Upgradient samples (east of the town of Rifle) _

RFO-292 T 292-1 T 8-0.5 Background ] 0.31 0.12 <0.2 0.38 0.5
RFO-658 1 658-1 3-9 Background 0.26 T 0.10 r0.2 0.1 0.5
RFO-659 659-1 23 Background 0.22 <0.10 '0.2 '0.10 <0.1

Mean background 0.26 0.09 0.1 0.18 0.4
Onsite samples

RFN-216 216-7A 7 Former 039 1.1 '0.2 0.76 7.5
__________ ___ _____________ evaporation pond _ _ _ _ _ _ _ _ _

RFN-216 216-7B 7 Duplicate 0.42 1.0 <02 0.72 7.9
RFN-216 216-i1A 11 Former

RFN216 216IIAI_ evaporation pond 1 1.8 15.9 0.86 18.8 293
RFN-216 216-11 B 11 Duplicate 12.0 16.7 1.0 19.4 302

Mean 216 6.2 8.7 0.5 9.9 153

RFN-218 | 218-13A 13 Formertailings <0.2 1.6 <0.2 0.13 3.1

RFN-218 218-13B 13 Duplicate 0.42 1.8 <0.2 0.13 3.3
Mean 218 0.3 1.7 0.1 0.13 3.2

RFN-225 |225-7.5| 0-7.5 Former tailngs 0.35 1.5 <0.2 0.56 1.1
Mean onsite 2.3 4.0 0.2 3.5 52.

One-haln the detection limit used to calculate the mean

Table 4-8. Amount of Contaminant Extractable by 5 Percent Nitrc Acid Solutfon per Mass of Subpile Soil

Sapl Dph-onamnnt /K)

Monitor | Sample pbelow DpLocation
well ID j surface) _ _ __JAs MO I'Se I 'V

Upgradient samples (east of the town of Rifle)
RFO-292 J 292-1 8-9.5 Background 1.4 J0.27 < 0.2 1 0.67 I4.3
RFO-658 658-1 3-9 Background 0.99 0.41 '02 0.27 1.7
RFO-659 659-1 23 I Background 0.82 | <0.10 <0.2 0.16 1.5

Mean upgradient 1.1 [ 0.2 j 0.1 0.2 2.5
Onsite samples

RFN-216 216-7A 7 Former evaporation 2.9 3.4 '0.2 1.5 44.3
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _p o n d_ _ _

RFN-216 216-7B 7 Duplicate 2.5 3.2 '0.2 1.5 42.7
RFN-216 216-11A 11 Formerevaporation 161 20.7 2.3 T645 606

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _p o n d
RFN-216 216-11B 11 : I Duplicate 20.4 2.2 64.7 614

Mean 216 83.6 11.9 1.2 33.1 327

RFN-218 218-13A 13 Former tailings area 1.7 2.7 <0.2 0.62 21.5
RFN-218 218-13B 13 Duplicate 1.5 3.0 '0.2 0.9 24.0

Mean 218 1.6 2.9 0.1 I 0.8 22.8
RFN-225 225-7.5 0-7.5 Former tailings area 2.4 4.4 <0.2 1.1 36.5

-north _ _ _ _ _ _ _ _ _ _ _

Mean onsite 29.2 6.4 0.5 11.7 129
= _ . -- ..One-halt the detection limit used to calculate the mnean
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* GN-13(P), "Standard Practice for Equipment Decontamination."

* LQ-2(IT), "Standard Test Method for the Measurement of Water Levels in Ground Water
Monitor Wells."

* LQ-3(P), "Standard Practice for Purging Monitor Wells."

* LQ4(t), "Standard Test Method for the Field Measurement of pH." J
* LQ-5(T), "Standard Test Method for the Field Measurement of Specific Conductance."

* LQ-6(T), "Standard Test Method for the Field Measurement of the Oxidation-Reduction
Potential (Eh)."

* LQ-7(T), "Standard Test Method for the Field Measurement of Alkalinity."

* LQ-8(I), "Standard Test Method for the Field Measurement of Temperature." J

* LQ-9m, "Standard Test Method for the Field Measurement of Dissolved Oxygen." J
* LQ-10(T), "Standard Test Method for Turbidity in Water."

* LQ-1 1(P), "Standard Practice for Sampling Liquids."

* LQ-12(P), "Standard Practice for the Collection, Filtration, and Preservation of Liquid
Samples."

4.6.2 GJO Analytical Laboratory Sample Analysis

Ground and surface water samples were submitted to the GJO Analytical Laboratory. A
minimum of 10 percent of the samples collected and analyzed were field quality-control samples. -
Field quality-control samples included equipment blanks, trip blanks, check samples, and
duplicates. These samples were submitted for the same analyses as the other field samples.

Analyses of water samples submitted to the GJO Analytical Laboratory were also checked for
accuracy through internal laboratory quality-control checks, such as blind duplicates, splits, and
known standards as specified in relevant EPA guidelines or the Contractor's Handbook of .

Analytical and Sample-Preparation Procedures Volumes I, II, and III (WASTREN-GJ undated).

Analytical methods used for analysis of ground and surface water samples are listed in J
Table 4-9. Sample preservation consisted of storing the samples in an ice chest with Blue Ice (or
equivalent) to cool samples during field sampling, packaging, and shipping. Water samples were
analyzed for TDS, major ion constituents, and the following COPCs identified in the draft -
SOWP: ammonia (as NH4), arsenic, chloride, fluoride, iron, manganese, molybdenum, nitrate,
selenium, sodium, sulfate, uranium, vanadium, lead-210, polonium-210, and thorium-230.
Sample handling, preparation, and analyses are described in the references shown in Table 4-9.
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Table 4-9. GJO Analytical Laboratory Sample Requirements

Measurement Sample Analytical Detection
Parameter Analyte Contalner Instrument/Method Lmit

ICPJMS 1.0 gigIL
Total uranium 2 each 120 mL EPA 6020

Ground and
Surface Water. See Supplemental Water Sampling and Analysis Plan for all UMTRA

Other Inorganics Sites (DOE 1996d end Sampling and Anaiysls Plan for the UMTRA
Ground Water Priect (DOE 1997b).

Final analytical results were entered into the SEEUMTRA database and an independent data
validation assessment was performed on the 1998 and 1999 sampling events (DOE 1998b and
1999a, respectively). Results of the surface water and ground water analyses are presented in
Appendices B and C, respectively.

4.7 Alluvial Aquifer Test

Estimates of the aquifer parameters for the alluvial aquifer are required to develop a better
understanding of the hydrogeologic characteristics of the site that could influence migration of
contaminants in the ground water and as input parameters in a ground water flow and transport
model. Specific details regarding the aquifer test procedures and data analyses are contained in
the New Rifle Aquifer Test Calculation Set U0042800. The calculation set also includes copies
of the data logger files and curve-matching graphs generated during the analyses of the
drawdown and recovery data.

4.7.1 Aquifer Test Procedure

Aquifer tests were completed using newly installed wells RFN-200, -201, and -202 as the
pumping wells and surrounding wells as observation wells (Figure 4-1). Two tests were
conducted for each well cluster between August and September 1998 and consisted of a pumping
and recovery phase, both of which lasted various lengths of time. Observation wells for pumping
well RFN-200 were RFN-602, -603, and -195. Observation wells for pumping well RFN-201
were RFN-208 and -196. Observation wells for pumping well RFN-202 were RFN-677, -197,
and -675.

The general procedure used for performing the aquifer test consisted of extracting ground water
from the pumping wells using an above ground suction lift pump. The discharge line was fitted
with a control valve (used to control the pump discharge) immediately followed by a flow meter
to monitor the flow rate (in gallons per minute [gpm]) during the pumping period. Pressure
transducers were installed in each of the observation wells and used to measure the water level
change in each well over the aquifer test periods and throughout the recover tests. Water levels
were measured intermittently by hand (using a well sounder) to confirm the accuracy of the
pressure transducers. Each pressure transducer was connected to an eight-channel Hermit 3000
data logger that was programmed using In-Situ, Inc., software (Win-Situ, Version 2.13, 1996)
from a laptop computer.

The first test performed at each location was a step-test utilizing three or four different pumping
rates. The second test for wells RFN-200 and -202 used the optimal pumping rate determined
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from the first test, while the second test at well RFN-201 also used three different rates. Specific
details regarding pumping rates and test durations are provided in Calculation Set U0042800. J
4.7.2 Aquifer Test Analysis

The Theis Method (Theis 1935), the Cooper and Jacob Time-Drawdown method (Cooper and J
Jacob 1946), and the Neuman Semi-Log Method (Neuman 1975) analyzed all observation well
drawdown data. Analysis of the data using Neuman's Semi-Log Method allowed for the
estimation of the aquifer specific yield.

If the drawdown data exhibited a delayed yield type of curve, then the data were also analyzed
using Neuman's Delayed Yield Method (both the log and semi-log methods are described by
Neuman 1975). Drawdown data showing a leaky aquifer type curve were also analyzed using the
Hantush Method (Hantush and Jacob 1955). Recovery data were analyzed using the Theis and
Jacob Recovery Method (Theis 1935) and the Neuman Semi-Log Recovery Method
(Neuman 1975). With the exception of the Neuman Semi-Log Method, all data analyses were
completed using curve-matching techniques available through the "AquiferTest" software
package (Rdhrich and Waterloo Hydrogeologic, Inc., Version 2.52).

4.7.3 Aquifer Test Results J
A summary of the aquifer test results is provided in Tables 4-10, 4-11, and 4-12 for data
collected at the well clusters RFN-200, -201 and -202, respectively. Data are included for each
of the two tests conducted at each well cluster. In most cases results obtained from the first and
second tests at a given location are similar. However, for instances in which discrepancies
between tests are significant, results of the second test are considered more representative
because of its longer duration. Graphic displays of drawdown and recovery data analyses using
the various methods described above are included in Calculation Set U0042800.

At the RFN-200 and -201 test locations, a leaky aquifer type of curve resulted from the
drawdown data collected from the alluvial observation wells. The data confirm that the source of
the leakage was from the underlying aquifer only at the RFN-201 location, insufficient data was .
available at the RFN-200 test location to determine the source of the leakage. At the RFN-202
test location, the alluvial observation well data resulted in a delayed yield type of curve,
suggesting the subsurface conditions may not be consistent across the site.

The ranges of the hydraulic conductivity estimated from the data collected during each aquifer
test completed at the wells RFN-200, -201, and -202 locations are summarized in Table 4-13. L
In addition, the geometric mean is provided along with the associated geometric standard
deviation.

Taking into consideration the results generated from the analyses of data collected from tests
completed at all three locations the hydraulic conductivity ranges from 53 to 511 feet per day
(ft/day) (geometric mean of 123 ft/day). This high end of the range is heavily influenced by the ,
data collected from well RFN-675 (which is located 279 ft from well RFN-202). Excluding the
results associated with well RFN-675 the hydraulic conductivity range becomes 53 to 275 ft/day,
with a geometric mean of 114 ft/day. While the well 675 data may not provide consistent 2
estimates (compared to the other tests) of the hydraulic parameters, it does indicate that the
radius of influence for the well 202 tests exceeded 280 ft.
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Table 4-10. AquJier and Recovery Test Data Anaeyset Results at RFN-200

TEST I ( = 52-6 onmi

I O er ton r Observation O ew J n Observation Puumpwel n20
Anlyicl sellat603 well 603 Wb ervl ti95 1 well 1195 Pu pig Well Pumping0

AntiCaI Well603 Hydraulic well E95 Hydzauflc 200 J~. Hydraulic
Method Transmlsslvity nd Tivansmissivity jConductUTanmivity TasISVL Conductivity__ _ _ j (fte d y on u tvtlday)  day)day (f "day (ftelday)ftd

Drawdown Data
Theis 1,800 95 1,138 I 60 NA NA
Jacob- 2,693 142 2,765 145 NA NA

Hantush 1,014 53 1,276 67 NA NA
Neuman 2,184 115 2,320 122 NA NA
semi-log

Recovery Data
Theis & 2,045 108 1,858 98 1,286 68
Jacob I

Neuman 2,062 109 1,802 95 1,768 93

s e m i-l o g _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _TEST 2 (Q = 44.5 gpmn
Drawdown Data

Theis 1,211 64 1,915 101 NA .NA
Jacob- 5,227 275 4,032 212 NA NA

Hantush 1.211 64 1,512 80 NA NA
Neuman 3,652 192 3,739 196
semi-log I

Recovery Data
Theis & 1,872 99 . 2,347 124 1,094 58
Jacob .

Neuman 1,963 103 2,574 136 1.083 57

Notes: N A Discharge
NA * data not analyzed to determne hydraulic parameter

Table 4-11. Aquffer and Recovery Test Data Analyses Results at RFN-201

TEST 1 (Q =1 15.7pm) _ TEST 2 Q 12. 6gpm)
An1lyacal Pumping Well Pumping Observation Observationl P1 mpin Well Pumping Well

Well ialWell 196 201.. W l Well 201 wel & well 1196 2P 01in Wel P 0png W l
Method Trasls yHydraulic Transmlsslvity Hydauic Trnr I TranaHydvty raulic

lr ay) Condua t ffdayj vi n da) CConduct-0-14-kvity__ Conductivity

Drawdown Data
Theis 1,699 169 NA I NA 2,693 266 NA NA
Jacob- 1,800 177 NA NA 2,362 233 NA NA

Hantush 1,699 169 NA A 1 1,901 189 NA NA
Neura 2,409 239 NA NA 2,262 224 NA NA
seri-log 1 1 1 1

Recovery Data
Theis& 1 16 164 r 812 s0 1,656 164 1 924 92
Jacob 1 1 9 1 I~

Neuman 7 1,606 15 852 64 1,575 156 G 630 62
sem Il40g J _ _ _ _ 11 -_ _ _ _ I_ __I

Notes: 0 = Discharge
NA * data not analyzed to determine hydraulic parameter
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Table 4-12. Aquifer and Recovery Test Data Analyses Results at RFN-202

4TEST I (Q 93.4 gpm) I TEST2(8 .5-pm _

Analyticalobservation Observation PumpngWe Pruapiong ObObelvln Observation Observation 202 Pumping
1es Transmisslvlty " Trazilivity 1Transmlssvtiamisslv _

Condctivay Codcivty (fe'd) flday) Cond(fe'day) J itdy)
rawdown Data
Theis 3.588 248 NA NA 3.095 213 7,418 511 NA NA

Jacob. 1.829 128 NA NA 1,714 119 3.470 239 NA NA
Neuman 1,00 124 NA NA 1,728 120 7,418 511 NA NA

Neuman 1,533 108 NA fA 1,457 101 4,370 301 NA NA

Jacs ob 1 384 90 1,319 91 114_ 79 2.074 1 143 1.14 so

Neuman 18311 91 1,221 841,184 82 2.086 142 1.072 74

Notes: Q = Discharge
MA a data not analyzed to determine hydraulic parameter

4

Table 4-13. Statistical Results From The New Rifle Aquifer Tests j
(al values in ivday)

Well RFN200 _ Well RFN-201 Well RFN-202
| Test I Test 2 Test I & 2 Test I Test 2 Test I & 2 Test I Test 2 Test Test l &2 Test I &

Hydraulic
Conductivity 53-145 57-275 53-275 80-239 82-268 82-266 68-248 74-511 74-213 68-51 | 88-246
Range __ __ _ lll__l __llll_

Geometric 94 | 102 146 158 152 108 155 102 135 105
Mean _ _ _ _ _ _ _ _

Standard | 2 8 53 | 52 70 60 56 150 48 128 50Deviation IIAWIU: O@ IWOUILO CL W6J0I1VdUUW1 weli 'IrM0D

4.8 Surface Flow Measurements

The alluvial aquifer underlying the New Rifle site is partially recharged by surface water from
Pioneer ditch and from four unnamed tributaries entering the site from the north. The four
tributaries flow south and eventually discharge into the Colorado River.

Flow measurements were performed January 1999 to determine the volume of surface water
entering the alluvial aquifer from Pioneer ditch and these tributaries. Measurements were taken
at three locations along Pioneer ditch. Surface water flow rates of approximately 94.2 gpm,
65.9 gpm, and 25.1 gpm were observed at these locations. The distance between the first and
second locations is approximately 2,200 ft and the distance between the second and third
locations is approximately 3,100 ft. The differences of 28.3 gpm and 40.8 gpm represents the
amount lost to infiltration into the alluvial aquifer from the unlined ditch between the respective
locations. Dividing the loss by the distance between the locations results in a loss of
approximately 0.013 gpm for each foot. The length of Pioneer ditch starting at the east end of the
site to the point of discharge into the Colorado River west of the Roaring Fork pond is
approximately 7,100 ft, which results in a net recharge of 92.6 gpm (17,821 cubic feet per day

I

J

I
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[fi3/day]) to the aquifer. A single measurement just above the confluence of Pioneer ditch and the
first tributary west of the site indicates that the tributary flow is approximately 8.4 gpm.

4.9 Ecological Investigation

Characterization of the ecology of the New Rifle site was needed to complete the assessment of
ecological risks associated with site-related contaminated ground water. A defensible ecological
risk assessment will support the development of a risk-based compliance strategy. In general, the
objective-of the field investigation was to collect data adequate to evaluate potential exposure
pathways and receptors at the New Rifle site. Activities required included:

* Characterization of current and possible future plant ecology. Of particular importance was
the identification of any phreatophyte species rooted into areas of the ground water plume
with highest contaminant concentrations.

* Sampling and chemical analysis of phreatophyte plant tissue in contaminated areas and
comparison of these results with those for reference areas (i.e., areas outside the influence,
of site activities). Results of chemical analysis are to be used to calculate hazard indices
(HIs) and H ratios for toxicity to the plants and to the animals that might ingest them.

* Sampling and chemical analysis of COPCs in the mitigation wetland, Roaring Fork holding
pond, and reference area sediment and surface water. Results of chemical analysis are to be
used to calculate HIs and HI ratios for aquatic life and other representative receptors.

The following sections briefly describe the ecological field activities and methodology.

4.9.1 Plant Ecology Characterization

Plants that root into the plume or are irrigated with plume water are potential exposure pathways
for humans and ecological receptors. The vegetation also influences recharge and discharge
components of the hydrologic system. Current and possible future plant ecology at the former
New Rifle millsite and tailings area were investigated as part of evaluations of (1) ecological
risks associated with site-related contaminated ground water, and (2) the relative importance of
on-site evapotranspiration as a component of the site water balance.

4.9.1.1 Methods

The semi-quantitative relevd technique (Bonham 1989) was used to characterize species
composition and relative abundance of plant communities of the former millsite and tailings area
by subjectively selecting representative stands of each vegetation type, walking through the
stands, and compiling a list of all species encountered. Each species was then assigned one of six
cover classes. Cover was not measured precisely. The site was traversed on June 2, 1998. Results
of the traverse are presented below.

4.9.1.2 Field Traverse

Results of the June 2, 1998, field traverse indicate that the New Rifle mitigation wetland contains
phreatophytic plants (plants that root in ground water). All of the willows (Salix sp.), cottonwood
(Populusfremonti:), cattails (Typha latifolia), and tamarisk (Tamarix ramosissima) are
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phreatophytes. These plants create potential exposure pathways at the New Rifle site. The field
traverse of the millsite area revealed seven different vegetation types (Table 4-14). Three are
upland plant communities. The other four are wetland plant communities.

Table 4-14. Vegetation Types at New Rifle Site

J

.___ -

Taooi ae Cm o ae Tall Cattaill Foxtaillt Foxtail Alkali
Taxonomic Name Common Name rWheat Shrub Alkali Meadow Kochla Grass Upland

Grass __ _Grass

Agropyron elongatum Tall wheatgrass 4 + 1 3
Alopecuns anmndinaceus Creepirg foxtail 3 5 2 1 2

Artemesia tridentata Sagebrush . +
Bromus inemis Smooth brome 4+

Bromus tectorum Cheatgrass 2 1
Centaurea repens Russian knapweed _ +

Convulvulus arvensis Field bindweed +
Deschampsla cespitosa Tufted hairgrass +

Descuranla pinnata Tansy mustard 1 + +
HordeumJubatum Foxtail barley I -

Kochia scopada Kochila 2 1 1 3 1 2
Lepillum n7ontanum Western pepperweed I
Lepidium peollatum Clasping + +

Melilotus officionale Yellow sweet clover _ +
Muhlenbergila aspedifolia Alkali muhly 1 +

Oenofhera sp. Evening primrose +
Opuntda polycantha Prickly pear cactus _

Oryzopsis hymenoides Indian ricegrass _ _

Populus fremont Fcottnwod n1 +

Puccinellia distans Fults alkaligrass + 3 + 2 5
Salix exigua Sandbarwillow

Sairx lasiandra Whiplash willow +
Salix planifolla Planeleaf willow +

Salsola kall Russian thistle +
Scitpus americanus Olneys three-square 1
Sporobolis aircides Alkali sacaton +_

Tamanx ramoslasima Salt cedar/tamarisk 4 1
Tragapogon dublus Western salsify +

TWfolium sp. Clover +
Typha latifolia Cattail 2 _
Ulmus pumila Chinese elm =

COVER CLASSES: (+) <1%, (1) 1-5%. (2) 5-25%, (3) 25-50%. (4) 50-75%,(5) 75-100%

j
4

4
4

i

4I

4
The following is a brief description of each of the vegetation types at the New Rifle site:

* The tall wheatgrass type covers most of the New Rifle site. It is composed of mostly tall
wheatgrass, kochia, and cheatgrass.

* The cattail/shrub wetland is found on the east end of the wetland. The dominant plant
species are tamarisk, cattails, and willows. This is the wettest area of the mitigation
wetland. The diversity of this area is higher than anywhere else on the site.

* The foxtail/alkaligrass type covers a large proportion of the mitigation wetland. These are
the two wetland species that were seeded and they occur together in this area.

I
I
.

j
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* The foxtail meadow is a small wet area that is totally dominated by creeping foxtail.

* The kochia type is a weedy area on the northwest end of the mitigation wetland, which is
too dry for wetland plants to thrive. The resulting vegetation is dominated by kochia and
other weeds.

* The alkaligrass type is an area on the west end ofthe wetland that was seeded at a later date
than the rest of the wetland. It is dominated by Fults alkaligrass.

In the absence of disturbance, future upland plant communities at the site should trend toward a
shrubland dominated by either greasewood (Sarcobatus vermiculatus) or rabbitbrush
(Chrysothamnus viscidiflorus). The future vegetation of the east half ofthe wetland is a
cattail/shrub wetland, including tamarisk, and willows. There is also a wet meadow area on the
east end of the wetland dominated by creeping foxtail and Fults aLkaligrass. The western half of
the wetland mitigation on the site was reconstructed in May 1999. The future vegetation of the
west end of the wetland is designed to eventually become a combination of shrub wetland, wet
meadow, and emergent wetland dominated by bulrushes.

4.9.2 Sampling for Chemical Analysis

Field sampling to support the BLRA update was conducted in May 1998. Sample collection for
chemical analysis included surface water and sediment at the New Rifle mitigation wetland,
Roaring Fork holding pond, and a reference wetland. Vegetation sampling for chemical analysis
was limited to the New Rifle mitigation wetland and reference wetland. These activities were
identified in the work plan (DOE 1998c). Reconnaissance visits to the New Rifle site and the
Roaring Fork holding pond indicated that ecological sampling was best focused at the New Rifle
mitigation wetland area and the larger, less disturbed westernmost holding pond.

4.9.2.1 Selection of a Reference Location

The selection of an appropriate location for a reference area with wetland characteristics was
necessarily limited to two areas upgradient of the former Old Rifle site. The gravel pit ponds just
south of One Mile Pond had small areas with some wetlands characteristics but were being
actively mined. In addition, the availability of desired phreatophytic species was limited.
Sediment sampling would have been constrained by the presence of large amounts of rock and
cobble. The alternate location (One Mile Pond) proved to be more satisfactory for ecological
sampling due to the natural wetland conditions present, observed wildlife species, wetlands
vegetation, accessibility, and presumed continued and undisturbed existence (Figure 4-6).
Analytical data were also available for One Mile Pond that has historically been considered a
background location for the Rifle site.

4.9.2.2 Abiotic Sampling

Surface water and sediment samples were collected from May 26 through May 29, 1998, at the
New Rifle wetland, an upgradient reference wetland (One Mile Pond), and the westernmost
Roaring Fork pond (Figure 4-6). Five co-located samples of sediment and surface water were
collected at each of five locations at each site. The number of samples was chosen to satisfy a
coefficient of variation of 20, a minimum detectable relative difference (MDRD) of 20, a
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confidence of 80 (Type I error, false positive), and a power of 90 (Type II error, false negative)
based on a 1-sided, single sample distribution. This is consistent with EPA guidance 4

(EPA 1989b). Other factors which were considered in the selection of sample size were the small ;2
areal extent of the affected sites, the amount of historical data available, generally low
contaminant levels, and budgetary constraints. The surface water samples were collected as grab N
samples while the sediment samples were assumed to consist of materials collected from a
nominal depth of 0 to 6 inches below the sediment surface. Surface water sample collection
preceded sediment and biota tissue sample collection. All surface water and sediment sampling N
containers were obtained precleaned from an industrial supplier and accompanied by a
cleanliness certificate.

Sample locations were identified as follows:

* Locations 1201-1205-Reference wetland (One Mile Pond)

v Locations 1206-1210-New Rifle mitigation wetland

* Locations 1211-1215-Roaring Fork holding pond

Sample locations at the Roaring Fork holding pond were restricted to areas along the -
southeastern shore and southern boundary of the westernmost pond due to safety concerns
associated with mining operations and bank stability. Field sample locations at the New Rifle
wetland and Roaring Fork holding pond were surveyed and converted into state plane iJ
coordinates, while the reference wetland locations were established by tape and compass.

Surface Water Samples i

Both filtered and unfiltered surface water samples were collected at the same locations as the
sediment samples. The filtered component represents the soluble component for aquatic
receptors, while terrestrial receptors ingest unfiltered surface water. Filtered surface water
samples were identified with an "F" suffix to the sample identification number while unfiltered
samples received a "U" (unfiltered) suffix. Each sampling bottle was first rinsed with the surface NJ
water and that portion discarded prior to sample collection. The sample was collected by
immersing the bottle just below the water surface and filling to just below the lid. Samples were
then filtered using a 0.45 plm filter and acidified accordingly. Table 4-15 provides a summary of I
analytes, preservatives, containers, and other information pertaining to surface water sample
collection. i

Sample labels showing the date, time, location, laboratory bar code, sampler, analyses requested,
preservatives, and comments were applied to each container and secured with clear plastic tape.
All sample containers were placed in coolers containing ice until transported to the GJO
Analytical Chemistry Laboratory. A chain of custody (CoC) form was completed for all samples
and a CoC label placed over each cooler. All samples were maintained under strict CoC.

J
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Table 4-15. Summary of Surface Water Sampling Parameters

Analyte - Preservative Container Holding Time Method
enic HNO% - pH <2; cool 4 eC 500 mL amber HDPE 6 months ICPAES

admium HNO3 - pH <2; cool 4 °C 500 mL amber HDPE 6 months ICPMS
Iron HNO3 - pH <2; cool 4 °C 500 mL amber HDPE 6 months ICPAES

anganese HN3 - pH <2; cool 4 °C 500 mL amber HDPE 6 months ICPAES
olybdenum HN3 - pH "2; cool 4 °C 500 mL ember HDPE 6 months ICPMS
lenium HN - pH 2; cool 4 °C 500 mL amber HDPE 6 months ICPAES

trontium HNO3 - pH <2; cool 4 °C 500 mL amber HDPE 6 months 1CPAES
Uranium HNO3 - pH <2; cool 4 °C 500 mL amber HDPE 6 months ICPMS
Vanadium HNO3 - pH <2; cool 4 °C 500 mL amber HDPE 6 months ICPAES
Zinc HNO% - pH <2; cool 4 °C 500 mL amber HDPE 6 months ICPAES
Ammonia as Ammonium (NI-14) H2SO4 - pH <2; cool 4 °C 125 mL HDPE 28 days SPEC
Nitrate H2SO4 - pH <2; cool 4 °C 125 mL HDPE 28 days IC
Phosphate H2SO4 - pH <2; cool 4 °C 125 mL HDPE 28 days SPEC
Fluoride, Sulfate cool 4 IC only 125 mL HDPE 28 days IC
HDPE- high density polyethylene
H2SO4-sutfurkc acid
HNO,-nitrc acid
mL- milliliter
C-centigrade or Celsius
ICPMS -Inductively-coupled plasma-mass spectrometry
ICPAES-Inductively-coupled plasma-atomic emission spectroscopy
IC-on chromatography
SPEC-Spectroscopy

Sediment Samples

Each sediment sample represented a composite of typically three or four locations where
vegetation material was present. The area for collection was typically a circle of radius less than
5 ft. Excess organic matter and larger rocks and pebbles were removed from the sample prior to
compositing. The contents of one stainless-steel auger (i.e., one subsample) was collected at each
composite location and placed in a large stainless steel mixing pan. All subsamples were mixed
thoroughly with a stainless steel spoon prior to removing approximately 4 ounces (114 grams) of
material for metals analysis. In addition, a 125-mL HDPE bottle was collected for ammonia,
nitrate, and phosphate, and another for fluoride and sulfate. Table 4-16 provides a summary of
analytes, preservatives, containers, and other information pertaining to sediment sample
collection.

Table 4-16. Summary of Sediment Sampling Parameters

Analvte . Preservative Contalner Holding Time Method
enic 4 ec 4 ounce amber glass 6 months ICPAES

dmium cool 4 C 4 ounce amber glass 6 months ICPMS
oncool 4 c 4 ounce amber class 6 months ICPAES

Manaanese cool 4 °C 4 ounce amber class 6 months ICPAES
Molbdenum cool 4 c 4 ounce ember alass 6 months ICPMS
Selenium cool 4 *C 4 ounce amber alass 6 months ICPAES
Strontium cool 4 °C 4 ounce amber class 6 months ICPAES
Uranium cool 4 ec 4 ounce amber alass 6 months ICPMS
Vanadium cool 4 eC 4 ounce amber glass 6 months ICPAES
Zinc cool 4 eC 4 ounce amber alass 6 months ICPAES

monia as NH4  c 125 mL HDPE 28 days SPEC
Nitrate ol 125 mL HOPE 28 days I
Phosohate Icool 4 125 mL HDPE 28 days SPEC
Fluoride, Sulfate cool 4 C 125 mL HDPE 28 days IC
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Sample labels showing the date, time, location, laboratory bar code, sampler, analyses requested,
preservatives, and comments were applied to each container and secured with clear plastic tape.
All sample containers were placed in coolers containing ice until transported to the GJO
Analytical Chemistry Laboratory. A CoC form was completed for all samples and a CoC label
placed over each cooler. All samples were maintained under strict CoC.

4.9.2.3 Quality Assurance Samples

Field blanks and equipment rinses were collected at both the reference wetland and Roaring Fork
holding pond. These samples consisted of distilled, deionized water appropriately preserved and
cooled in the field. The field blank was prepared by pouring distilled, deionized water directly
from the carboy into the appropriate sampling bottle and preserving as necessary. The equipment
rinse consisted of pouring distilled deionized water from the carboy over the cleaned sampling
equipment (auger, sampling pan, shears, and spoons) and collecting the rinsate in the appropriate
sampling containers and preserving and cooling as necessary. Due to the close proximity
between the Roaring Fork holding pond and the New Rifle mitigation wetland, and the small
number of samples, no additional equipment rinse and field blank were collected at the New
Rifle site.

A field duplicate surface water sample was collected at reference wetland location No. 1203. In
addition, field duplicate surface water samples were collected at New Rifle wetland location
No. 1208 and Roaring Fork holding pond location No. 1215. Field duplicates were identified
with "D" (duplicate) suffix appended to the sample identification number. J
A field duplicate sediment sample was collected at reference wetland location No. 1203. In
addition, field duplicate sediment samples were collected at New Rifle wetland location j
No. 1210 and Roaring Fork holding pond location No. 1215. Field duplicates were identified
with an "D" (duplicate) suffix appended to the sample identification number.

4.9.2.4 Biotic Sampling

Vegetation samples consisting of cattails (Typha sp.) were collected at both the reference and
New Rifle wetland locations. The need to collect biota tissue samples for chemical analysis was
identified in the screening-level risk assessment (DOE 1996a), SOWP (DOE 1996c), and work
plan (DOE 1998c). These samples were co-located with the surface water and sediment samples. j
No vegetation was collected at the Roaring Fork holding pond in accordance with the work plan.
Samples were collected by digging up an entire plant or cluster of plants using a stainless steel
shovel. Excess sediment was rinsed off the plants prior to separating the roots and stems. Stems J
and roots were processed with pruning shears having stainless steel and polyethylene cutting
edges. The roots and stems were rinsed thoroughly with sample water, followed by tap and
distilled deionized water rinses until rinsates contained no visible soil or sand particles. All plant
materials received a final distilled, deionized water rinse prior to bagging. Stems and roots were
composited separately from three or four samples depending on the size of the original plant or
plant cluster. Stems and roots were doubly bagged in clean zip-loc type storage bags. Sample
labels were applied to each the outermost zip-loc type bag and secured with clear plastic tape.
All samples were kept in coolers containing ice for transportation to the GJO Analytical
Chemistry Laboratory. A CoC form was completed for all samples and a CoC label placed over
each cooler. All samples were maintained under strict CoC. Samples which could not be
processed directly at the laboratory by freeze-drying were placed in freezers at 4 IC. Table 4-17 J
Site Obsenrational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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provides a summary of analytesj preservatives, containers, and other information pertaining to
biota tissue collection.

Table 4-17. Summary of Cattail Sampling Parameters

Analyte Preservative Container Holding Time Method
Arsenic Cool 4 C double I-gal zip-lc typ e bags 6 months ICPAES
Cadmium Cool 4 C double 1-gal zip-bc type bags 6 months ICPMS
Iron Cool 4 OC double I-gal zip-loc type bags 6 months ICPAES
Manganese Cool 4 C double 1-gal zip-oc type bags 6 months ICPAES

olybdenum Cool 4 C double 1-al zip-Ioc type bags 6 months ICPMS
elenium Cool 4 'C double 1-gal zip4-oc type bags 6 months ICPAES
trontium Cool 4 'C double 1-gal zip-Ioc type bags 6 months . ICPAES

Uranium Cool 4 'C double 1-gal zipsloc type bags 6 months ICPMS
anadium Cool 4 C double 1-gal zip4oc type bags 6 months ICPAES
nCool 4 OC double 1-gal zip-Ioc type bags 6 months ICPAES

gal - gallon(s)

Sample locations were identified as follows:

* Locations 1201-1205-Reference wetland

* Locations 1206-1210-New Rifle mitigation wetland

Vegetation samples were uniquely identified by adding an "R" (root) or "S" (stem) suffix to each
sample identification. All sample bags for each field location containing the same laboratory
identification number were processed as one sample (i.e., all roots for the same sample
identification and field location number were processed as one sample). The same procedure
applied to the stem material for each field sampling'location.

Quality Assurance Samples

A field duplicate cattail sample was collected at reference wetland location No. 1203. In
addition, another field duplicate cattail sample was collected at New Rifle wetland location
No. 1210. Field duplicates were identified with a "D" (duplicate) suffix appended to the sample
identification number. Equipment rinsates and field blanks identified in Section 4.9.2.3 applied
to the biota collection as well.

4.9.3 Other Potential Ecological Receptors

The work plan for the Rifle sites (DOE 1998c) identified potential terrestrial and aquatic
receptors that could be exposed to contamination at the New Rifle site. This information was
derived from qualitative surveys, observations, and previous reports. More specific data was
collected regarding site-specific vegetation, as described above. No additional surveys were
conducted to identify site-specific wildlife and aquatic organisms; existing data were determined
to be sufficient in for development of the conceptual model and ecological risk assessment.
These data are summarized in this section.

Lists of potential wildlife receptors at the New Rifle site (Tables 4-18 and 4-19) are based on
observations before remediation and on species expected to be attracted to the new habitats
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created. A few of these species have been observed at the site. Most were included after a review
of the applicable literature (Hammerson 1986; Van Velzen 1980).

No thorough surveys of aquatic organisms in surface-water bodies near the New Rifle site has
been conducted. However, the following organisms were observed in the wetland ditch at the
New Rifle site before the remedial action: water striders, backswimmers, mosquito larvae, and
midge larvae (DOE 1996a). Game fish known to inhabit the area include green sunfish, black
bullhead, brown trout, and rainbow trout. Bluehead sucker, flannelmouth sucker, common carp,
roundtail chub, and fathead minnow also occur in the area.

Table 4-18. Mammals, Amphibians, and Reptiles Expected to Inhabit the Mitigation Wetlands at the New
Rifle Site

J
j

Mammals Amphibians and Reptiles
Muskrat Woodhouse toad
Raccoon Northern leopard frog
Mule deer Racer

Rabbits Corn snake
Hares Bulisnake

Vole species Westem terrestrial garter snake
Mice species

hi4

I

Table 4-19. Breeding Birds That May Nest in the Mitigation Wetlands at the New Rifle Site 1j
J,

Pied-Billed Greb
Great Blue Heron
Black-Crowned Night Heron
Canada Goose
Mallard
Gadwall
Pintail
Green-Winged Teal
Blue-Winged Teal
Cinnamon Teal
American Widgeon
Common Merganser
Northern Harrier
American Kestrel
Virginia Rail
Sora
American Koot

Kilideer
Common Snipe
Spotted Sandpiper
Common Nighthawk
Belted Kingfisher
Western Kingbird
Say's Phoebe
Willow Flycatcher
Olive-Sided Flycatcher
Barn Swallow
Cliff Swallow
Black-Billed Magpie
Common Crow
Dipper
Bewick's Wren
Northern Mockingbird
Gray Catbird

American Robin
European Staring
Yellow Warbler
Common Yellowthroat
Yellow-Breasted Chat
Green-Tailed Towhee
Rufus-Sided Towhee
Savannah Sparrow
Chipping Sparrow
Song Sparrow
Yellow-Headed Blackbird
Red-Winged Blackbird
Northern Oriole
Brewer's Blackbird
Black-Headed Grosbeak
American Goldfinch
Lesser Goldfinch

J

zI~
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5.0 -Site Conceptual Model

This section presents an interpretation of the site characterization data collected in 1998,
integrates the most recent data with previous information, and provides the most current
understanding of the extent and magnitude of contamination and exposure pathways to the public
health and environment. The conceptual model provides the basis for the subsequent risk
assessment (Section 6.0) and the proposed ground water compliance strategy (Section 7.0).

5.1 Geology

Principal geologic rock types in the site area include a diverse assemblage of unconsolidated
Quaternary deposits and Tertiary age sedimentary beds of the Wasatch Formation. The
unconsolidated deposits consist mostly of alluvial silt, sand, and cobble gravels in stream
channels and beneath flood plains and in terraces along the Colorado River Valley and its major
tributaries, fine-grained silt and sand overbank deposits, and mass wasting deposits consisting of
sheetwash, colluvial, and alluvial fan material. The Wasatch Formation consists mostly of
variegated claystone, siltstone, and fine-grained sandstone of fluvial origin. The former New
Rifle milling site is situated on a broad section of Colorado River floodplain alluvium deposited
over several thousand feet of Wasatch Formation.

Ground water in the alluvial aquifer and the shallow Wasatch Formation directly beneath the site
are the hydrostratigraphic units of primary interest. Therefore, the geologic field investigations
concentrated on characterizing the nature and extent of the alluvial material and the relationship
between the alluvium and the shallow Wasatch rocks that are most susceptible to vertical
contaminant invasion from the site. Presented in this section is a brief overview of the regional
geologic setting followed by site-specific geologic information. These data form the basis for the
site conceptual hydrostratigraphic model that supports the ground water flow and transport
computer models used to simulate natural flushing.

5.1.1 Regional Geologic Setting

Structurally, the site is located near the southeastern edge of the Piceance Creek basin and along
the southwestern edge of the Grand Hogback monocline that was formed in response to the
adjacent White River uplift. Numerous faults expose Cambrian- to Tertiary-age bedrock on the
steeply dipping rock surfaces as shown in the regional geologic map presented in Figure 5-1. A
north to south geologic cross-section of the Rifle region is presented in Figure 5-2. Brief
overviews of the principal rock units, from oldest to youngest, that are present in the region are
described below.

The oldest rock units in the region are present north of Rifle, between the Grand Hogback and
the White River uplift, where a 6-mile section of near-vertical sedimentary beds of Paleozoic and
Mesozoic age are exposed. Located in this area is one of the largest vanadium-uranium deposits
on the Colorado Plateau that occurs in host rocks of the Triassic Chinle Formation, Triassic-
Jurassic Glen Canyon Sandstone, and Jurassic Entrada Sandstone (Chenoweth 1982,
Fischer 1960). The deposits produced approximately 47 million pounds of V205 and about
1 million pounds of U30s from the Garfield and Rifle Mines from 1925 through 1977. A few
miles east of the Rifle mine several smaller vanadium-uranium deposits were mined from the
Salt Wash Member of the Morrison Formation.

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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Sediments containing uranium, vanadium, and other metals from these mineralized Triassic-
Jurassic host rocks were eroded and transported south and deposited in the Wasatch Formation
prior to the later part of the Laramide deformation when intensive folding of the Grand Hogback
monocline occurred in response to the White River uplift. As a result of the uplift the
sedimentary beds of the Wasatch Formation are now at a near-vertical orientation along the face j
of the Grand Hogback monocline. To the southwest of the monocline the dip declines rapidly to
30 to 40 degrees just north of Rifle and then flattens to a gentle dip of 5 degrees or less in the
vicinity of the site. Shallow bedrock between the Colorado River and the Grand Hogback
consists of variegated shale, siltstone, and fine-grained sandstone of the Wasatch Formation.
Although the Wasatch Formation contains some resistant beds that form cliffs, most of the
formation weathers easily and has formed lowland mesas, including the Webster and Prefontaine
Mesas directly west to northwest of the city of Rifle.

Younger sedimentary rocks overlying the Wasatch Formation are the Tertiary sandstone, oil
shale, and marlstone beds of the Green River Formation which crop out almost continuously
around the southeastern margin of the Piceance Creek Basin forming the prominent Roan Cliffs.
These cliffs are visible to the northwest from the town of Rifle.

The youngest geologic units include a diverse assemblage of Quaternary alluvium, colluvium,
landslides, debris-flow, and loess that has been mapped in and adjacent to the Colorado River
valley near Rifle (Shroba et al. 1995, Stover 1993). These surficial unconsolidated units overlie
several thousand feet of Tertiary-age Wasatch Formation.

5.1.2 Local Geology and Stratigraphy

The New Rifle site is located on a broad section of Colorado River floodplain alluvium deposited J
over several thousand feet of Wasatch Formation. A generalized map showing the surficial
geology in the area of the site is presented in Figure 5-3. Observable characteristics of the
sedimentary rocks of the Wasatch Formation and the alluvial deposits that are exposed or
penetrated by boreholes at the site are described below. These are the primary rock types
affecting the ground water at the site.

5.1.2.1 Tertiary Wasatch Formation

Sediments in the Wasatch Formation were deposited in a braided stream, floodplain lacustrine, .
and a lacustrine environment during the Paleocene and early Eocene. Donnell (1969) describes
the Formation as a single stratigraphic unit that is divided into three members. The stratigraphic
relationship of the three members beneath the site are illustrated in the geologic cross-section If
presented in Figure 5-4. The upper and lower members, the Shire and Atwell Gulch,
respectively, consist mostly of variegated claystones. The intervening Molina Member consists t
predominantly of a thick brown continuous ledge-forming massive arkosic sandstone with only
minor amounts of thin interbeds of variegated claystone.

The stratigraphic equivalents of the three members crop out in entirety along the Grand Hogback J
approximately 6 miles north of the town of Rifle. The stratigraphic equivalent of the Shire
Member exposed along the Grand Hogback is in excess of 4,000 ft thick. The thickness of the
Shire Member is highly variable with an overall thinning to approximately 1,800 ftoward the .
west (Donnell 1969).
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Figure 5-2. Regional Geologic Cross-Section of the Rifle Area

Wasatch sediments directly beneath the site are probably correlative to the lower portion of the
Shire Member as most of the member has been removed by erosion. The general bedrock
topography of the erosional surface in the vicinity of the site is illustrated in Figure 5-5 by the
contour lines drawn at 50-ft intervals on top of the Wasatch Formation. The bedrock contour
map was prepared from borehole information, USGS topographic maps, and field mapping
conducted during the site investigation (Section 4.0). In general, the erosional surface of the
Wasatch Formation beneath the site reflects a fairly flat topographic surface that gently slopes to
the west-southwest Contour elevations abruptly steepen to the north and south reflecting areas
where the Shire Member crops out above the Colorado River floodplain. Rock core samples cut
from the Wasatch Formation beneath the site indicate the Shire Member consists of variegated
colored claystones and siltstones with minor units of brown lenticular sandstones. The thickness
of the Shire Member beneath the site is unknown, but it is at least 149-ft thick as evidenced in
the deepest boring at the site (RFN-640).

Donnell (1969) mapped a possible equivalent bed of the middle Molina Member that is
approximately 400 ft thick at Rifle Gap. Another possible stratigraphic equivalent unit of the
middle Molina Member attains a thickness of 600 ft in the Carter 1 E.C. Hunter gas well
(T6S, R94W) approximately 5 miles southwest of Rifle. The sandstone beds penetrated by this
well are thin and separated by thick units of siltstone and variegated claystone. The Molina
Member has not been encountered in any boring at or near the site, but is probably about 500 ft
thick.

At Rifle Gap a possible stratigraphic equivalent unit of the lower Atwell Gulch Member is
approximately 700 ft thick (Donnell 1969). The lower member is probably about 600 ft thick in
the area of the site. Locally, the lower member consists of a series of brown and gray shales and
sandstones with several thin, discontinuous interbeds of lignite and carbonaceous shale near the
base.
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5.1.2.2 Quaternary Alluvium

Fan and stream-channel alluvium deposited by small intermittent streams covers the
northernmost portion of the project area and locally extends south across U.S. Highway 6
(Figure 5-3). The unit grades vertically and laterally into the Colorado River flood plain deposit
to the south and into Wasatch colluvium and sheetwash deposits to the north. Loess locally
mantles older terrace gravel deposits and Wasatch bedrock above the floodplain to the north.

A uniformly thick deposit of approximately 20 to 30 ft of unconsolidated Quaternary material
consisting mostly of silt, sand, and cobble gravel covers the relatively flat-lying scoured bedrock
surface beneath the site. The thickness of the Quaternary material increases up to 100 ft
downgradient of the site where it fills local valleys. The lateral extent of the alluvium is bounded
by Wasatch outcrop to the north and by the Colorado River to the south as shown on the isopach
map presented in Figure 5-6.

The lithologic character and variability of the Quaternary material was determined by
examination of split barrel samples and drill cuttings obtained from the boreholes installed
during the 1998 field investigation (Section 4.0). The floodplain alluvium deposited along the
Colorado River consists oftwo units: an upper unit and a lower unit The lower unit ofthe
floodplain alluvium is mostly a cobble pebble gravel (Wentworth scale) with a sand matrix j
(60 percent gravel, 35 percent sand, 5 percent silt). Sedimentary, igneous, and metamorphic
rocks derived from source areas far to the east dominate the clasts' lithology. The upper unit of
the floodplain alluvium consists of silty, very fine-to medium-grained sand (80 percent) that j
locally contains a minor amount of pebbles and cobbles (<5 percent) and thin lenses of silt and
clayey silt (15 to 20 percent). These fine-grained sands and silts along the Colorado River are
probably overbank deposits. Colors are typically brown, dark brown, and dark yellowish brown
(lOYR Munseli notation). The borehole lithologic logs in Appendix A provide descriptions of
the unconsolidated material.

5.2 Hydrologic System

Major features of the regional hydrologic system are the result of the White River uplift and the
Grand Hogback located north of the site (Figure 5-1). In addition to being in the regional zone of
recharge (Figure 5-2), the steeply dipping Grand Hogback monocline redirects surface drainage
from the steep-walled canyon and the mountain region of the White River Plateau to the broad I

flat valleys of the Colorado River Basin. Many different flow systems discharge south to the
Colorado River Basin. Rifle Creek drains the majority of the regional hydrologic catchment
north of Rifle and is used extensively as a source of surface irrigation water in the Rifle area J
(Section 3.3). Other tributaries to the Colorado River that provide regional drainages north of
Rifle include Government and Elk Creek. The Colorado River to the south is in the zone of
regional discharge and acts as the regional ground water flow divide. Regional ground water J
flow is complicated by the structural, topographical, and geological variations in the Rifle area.

The major components of the local hydrologic system at the New Rifle site include the Colorado
River, unsaturated alluvial sediments, saturated alluvial sediments, and saturated claystone,
siltstone, and fine-grained sandstone of the Wasatch Formation. The local hydrologic system for
the New Rifle site is graphically illustrated in the conceptual hydrostratigraphic model presented
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Figure 5-4. Geologic Cross-Section of the Three Wasatch Members beneath the New Rifle Site

in Figure 5-7. The saturated alluvial sediments form the unconfined alluvial aquifer. Generally,
the alluvial aquifer flows in the lower unit of the floodplain alluvium, which consists of cobble
pebble gravel with a sand matrix. Claystone and siltstone interbedded with minor lenticular and
laterally discontinuous fine-grained sandstone are the predominant rock types of the Shire
Member of the Wasatch Formation that directly underlies the unconsolidated deposits of the
alluvial aquifer. The relatively low-permeability claystone beds of the Shire Member separate the
overlying alluvial aquifer from the deeper and more permeable sandstone beds of the middle
Molina Member of the Wasatch Formation.

5.2.1 Surface-Water Hydrology

Surface-water features at and near the New Rifle site include the Colorado River, the Roaring
Fork gravel ponds, the mitigation wetland, an intermittent pond (McCauley borrow pit), the
Pioneer irrigation ditch, intermittent tributary streams, and the City of Rifle wastewater treatment
ponds.

The Colorado River forms the southern boundary of the New Rifle site and is the dominant
surface-water feature, ultimately receiving most of the surface drainage from the New Rifle site.
Precipitation falling on the site drains south directly into the river and into the mitigation wetland
ponds south of the site. The river also receives ground water discharge from the alluvial aquifer
along the southern portion of the site.
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Daily averages of river-gauging measurements obtained for the Colorado River are available
from the USGS. The nearest flow data are collected approximately 20 miles upstream at a
location near Glenwood Springs, Colorado, and approximately 25 miles downstream at a
location near the town of DeBeque, Colorado. The daily average flow rate, measured over the
20-year period from 1978 through 1997, is approximately 11 percent higher at the downstream
DeBeque gauging station than at the upstream Glenwood Springs gauging station (4,060 versus
3,660 cubic feet per second [cfs]). Rifle is located approximately halfway between these two
stations; therefore the average flow between the upstream and downstream gauging stations
presented in Figure 5-8 is considered the best estimate of the river flow at the site. On average,
the maximum discharge occurs in the spring and early summer months from the middle of May
to the first of July due to snow melt. Minimum discharge occurs in the fall and winter months
from October through March. Over the 20-year measurement period the average runoff was
3,848 cfs, the maximum observed was 33,800 cfs, and the minimum observed was 938 cfs.

40000

3 5000 20-year maximum

3 000 0-

H 25000 -
20-year average

20000-

15000
o \ r \20-year minimum

o 100000

5000

J F M A M J J A S 0 N D

M onth

Figure 5-8. Estimated Seasonal Runoff for the Colorado River at the New Rifle Site

The mitigation wetland consists of approximately 34 acres located along the southern edge of the
site, north of the Interstate 70 and the Colorado River. The wetland was constructed under a
Section 404 permit issued by the U.S. Army Corps of Engineers (Permit No. 190110228) during
surface remedial action to mitigate natural wetlands lost over the course of milling and remedial
action activities. The mitigation wetland is designed to intersect the water table in the alluvial
aquifer during the high-water period of May and June. Evaporation during high river stage
causes ground water discharge from the wetlands, although this discharge is not likely to
measurably alter ground water flow directions in the alluvial aquifer. During other periods of the
year, the wetland acts as a ground water discharge area through the process of plant transpiration.
This discharge is also likely to be insignificant.

The Roaring Fork gravel ponds are located approximately 0.5 miles west of the New Rifle site
and consist of two large pits that have been excavated to bedrock. Gravel is currently being
mined just east of both pits. Ground water infiltrating into the active mining area is diverted to
the east pit where it is intermittently pumped into the west pit. Water pumped into the west pit
has formed a perennial pond subject to evaporation.
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McCauley borrow pit is located just east of the Roaring Fork gravel pits and north of the
mitigation wetland. Material removed from the McCauley borrow pit was used as a source of
clean sand and gravel to fill contaminated areas excavated on the former mill site during the
remedial action. The bottom of the borrow pit is approximately 3 ft below ground level. Alluvial
ground water rises frequently to the bottom of the pit during high-river stage and is subject to 4
evaporation. Approximately half of McCauley pit was recently backfilled with material
excavated from the reconstruction of the adjacent wetland area in May 1999 thereby reducing the
amount of water lost by surface evaporation. 4
Pioneer ditch located north of the site and U.S. Highway 6 is an unlined irrigation ditch
distributing water diverted from Rifle Creek. The ditch is constructed in the unconsolidated 4
deposits just south of the Wasatch outcrop that forms the northern limit of the alluvial aquifer.
Leakage from the ditch recharges the alluvial aquifer. The ditch flows southwest until it
eventually discharges to the river just west of the Roaring Fork gravel ponds. Several 4
measurements performed along Pioneer ditch in January 1999 indicate a range in flow between
25 and 94 gpm (Section 4.8).

Several small-unnamed intermittent tributary streams drain Webster and Prefontaine Mesas to
the northwest and north of the site, respectively. Surface water flows south from the Mesas
toward the Colorado River. Leakage from these intermittent streams recharges the alluvial 4
aquifer. A flow measurement performed in January 1999 at the first unnamed tributary stream
just west of the site and north of U.S. Highway 6 indicate an approximate flow rate of 8 gpm.
(Section 4.8).

Two wastewater treatment ponds are located east of the site in a narrow section of the alluvial
aquifer bounded by Wasatch Formation outcrop to the north and the Colorado River to the south.
The ponds are used as part of the City of Rifle wastewater treatment system. Any potential
leakage from the ponds is not expected to significantly influence the site hydrogeology.

5.2.2 Alluvial Aquifer

The alluvial aquifer is the uppermost hydrostratigraphic unit at the New Rifle site and is
composed of unconsolidated deposits that include mostly silts, sands, and gravels (Section 5.1).
The unconsolidated deposits are illustrated in the geologic cross-section extending north to south
through the site (Figure 5-9). Most of the alluvial ground water flows in the pebble cobble J
aquifer that comprises the lower unit of the floodplain alluvium. Underlying the pebble cobble
aquifer are indurated claystones and siltstones that are interbedded with lenticular fine-grained
sandstones of the Wasatch Formation.

The lateral extent of the alluvial aquifer at the New Rifle site is largely limited to the boundary
defined by Wasatch Formation outcrops to the north and the Colorado River to the south J
(Figure 5-6). Approximately 4 miles to the southwest the alluvium pinches out between the river
and a prominent Wasatch outcrop. Similarly, only a narrow section of the alluvium extends east
of the site between the Wasatch outcrop to the north and where the course of the Colorado River
abruptly turns south.
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Alluvial deposits at the New Rifle site are approximately 20 to §0 ft thick over most of the site
(Figure 5-6) with depths to ground water ranging from 5 to 10 ft. The greatest depth to water is
90 ft which occurs approximately Il/a miles downgradient of the site (RFN-170) where alluvial
fan material fills a local valley. The thickness of the Quaternary material at this location is
slightly over 100 ft. Saturated thickness of the aquifer over most of the project area ranges from
10 to 20 ft.

Hydraulic conductivities estimated from alluvial aquifer tests average 114 ft/day (Calculation Set
U0042800). Hydraulic gradients, directed west-southwest, range from 0.0019 to 0.0040 fl/ft
(Calculation Set U0060500). Average linear velocities, based on these estimates and an assumed
effective porosity of 0.27, range from 0.8 to 1.7 ft/day.

Recharge to the alluvial aquifer at the site occurs mostly as infiltration of precipitation, leakage
from the unnamed intermittent tributaries and Pioneer ditch north of U. S. Highway 6, and by the
Colorado River, especially along the north-south reach of the river east of the site which appears
to be a ground water recharge source throughout most of the year. During periods of spring
runoff between May and June the Colorado River also temporarily recharges the alluvial aquifer
along the southwestern portion of the site when high river flows start to exceed ground water
elevations in the alluvial aquifer.

Discharge from the alluvial aquifer at the New Rifle site is to the mitigation wetland, to the
Roaring Fork gravel pits, and to the Colorado River. Plant transpiration and evaporation in areas
of shallow ground water depths are the only other processes by which ground water may be
discharged from the alluvial aquifer. Discharge by plant evapotranspiration (ET) is considered
minimal because the site is dominated by wheatgrasses (Section 4.9) which are shallow rooted
and not considered to be phreatophytes (plants that root in ground water). Discharge by
phreatophytes, mostly large greasewood and cottonwood communities located downgradient of
the site can be significant.

5.2.2.1 Alluvial Aquifer Interactions with Surface Features

Several surface features at the New Rifle site interact with the alluvial ground water, which
influence the contaminant migration from the site. Primary features of concern include the
Colorado River, the Roaring Fork gravel operations, and the mitigation wetland located south of
the former mill site. Understanding the interactions between these surface features provides a
more complete conceptual model of the hydrologic dynamics that are required to develop the
computer flow and transport simulations as part of the natural flushing alternative evaluation.

Alluvial Aquifer Interactions with the Colorado River

A stilling well was installed in the Colorado River along the east boundary of the site to measure
elevation changes in the river. Electronic data loggers and pressure transducers were installed in
the stilling well and in three alluvial monitoring wells located at increasing distances from the
riverbank. Fluctuations in the river elevation and the associated response in the alluvial aquifer at
the three monitor wells were recorded on 4-hour intervals from April 1998 through July 1999.
The hydrograph presented in Figure 5-10 indicates the stages of the Colorado River fluctuate
seasonally with the maximum rise occurring in the spring and early summer months from the
middle of May to the first of July due to snow melt and the minimum rise occurring in the fall
and winter months from October through March. The peak stage was reached on June 2, 1988,
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Figure 5-10. River Stage and Aquifer Response Measured at the New Rifle Site,
April 1998 through July 1999

with a rise of over 5 ft and on June 10, 1999, with a rise of almost 7 ft. The lowest stage was
reached on December 22, 1998. This seasonal response is consistent with the Colorado River
gauging measurements obtained by the USGS over a 20-year period (Section 5.2.1.).
Fluctuations in river stage produce a significant and similar response in alluvial ground water
elevations near the river. This is evidenced by the hydrograph for monitor well RFN-636 which
is located less than 100 ft from the riverbank. The hydrograph pattern coincides almost
identically with the pattern observed for the river stilling well. Aquifer responses appear to
diminish with increasing distance from the river. For example, the maximum rise in the river
elevation over the measurement period shown in the hydrograph was almost 7 ft. The maximum
rise in the alluvial aquifer was approximately 5 ft. 3 ft. and 1 ft, at distances of approximately
100 ft (RFN-636), 700 ft (RFN-590), and 1,800 ft (RFN-599), respectively, from the riverbank.

Alluvial Aquifer Interactions with the Roaring Fork Gravel Operations and Mitigation
Wetland

The majority of ground water in the alluvial aquifer at the New Rifle site discharges during low
river stage into the Colorado River along the southern boundary of the site. The southwest flow
direction is shown by the January 1999 ground water elevation contours presented in
Figure 5-11. As the river stage rises in the spring and early summer, the ground water maintains
the southwest flow direction through the eastern portion of the mitigation wetland. Higher river
elevations combined with the dewatering activities at the Roaring Fork gravel mine appears to be
manipulating the natural ground water flow gradient to a near westerly direction at the west end
of the mitigation wetland. Consequently, the dewatering at the Roaring Fork gravel mine tends to
reduce discharge from the alluvial aquifer to the Colorado River along the southwest portion of
the site during higher river levels. Ground water flow directions and perturbations in the ground
water gradient associated with dewatering activities are revealed by the ground water elevation
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contours presented in Figure 5-12 for July 1998. A similar contour pattern is evident in the
ground water elevations for May 1999 when the river was near high stage.

Figure 5-11. Alluvial Ground Water Elevations at the New Rifle Site-January 1999
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Figure 5-12. Alluvial Ground Water Elevations at the New Rifle Site During DewateMng Acifites at the
Roaring Fork Gravel Mine-July 1998
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Dewatering at the Roaring Fork gravel mine is necessary to facilitate ongoing operations because
most of the gravel deposits are located below the alluvial water table. Alluvial ground water
infiltrating the active mining area is diverted to the east pit where it is pumped into the west pondK and held to allow the water to evaporate or infiltrate back into the alluvial aquifer downgradient
ofthe mining operation. In addition, some of the ground water in the holding pond ultimately
recirculates back into the dewatering pit where it is then pumped again back into the holding

L pond. As a result, the dewatering has significantly altered the local natural ground water flow
gradients. In effect, the dewatering pit is behaving as a large-diameter pumping well located next
to a large diameter downgradient injection well. The pumping has effectively increased hydraulicL gradients east of the dewatering pit. Such an increase is accompanied by an increase in ground
water flow velocities east of the pit and a radial warping of flow directions towards the
dewatering pit. Conversely, the holding pond has created a ground water mound and a radial
warping of flow directions away from the west pond. A corresponding increase in ground water
flow velocities west of the holding pond results due to the increase in the hydraulic gradient
created from the mound. Perturbations in the local flow gradients are evidenced in the ground

L water elevation contour maps presented in Figures 5-11 and 5-12 for measurements collected in
January 1999 and July 1998, respectively. A cone of depression in the ground water is clearly
visible at the east pit. The center of the cone of depression is indicated by a relative low (i.e., -).

L A ground water mound is also apparent in the west pit used to hold water pumped from the
dewatering pit as indicated by a relative high (i.e., +).

L Potential impacts to the ground water flow gradients in the mitigation wetland due to the
dewatering activities at the Roaring Fork gravel mine were evaluated using the USGS
MODFLOW computer code. Details regarding the ground water flow model calibration are

L presented in Appendix D. Simulated ground water elevations for July 1998, modeled with no
dewatering activities at the Roaring Fork mine, are presented in Figure 5-13.

L
RmrngS \a-', h k pon
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Figure 5-13. Alluvial Ground Water Elevations Predicted Using the USGS MODFLOW Model to Simulate

L the Natural Flow Gradient Wrthout Dewatering Acfvfies-July 1998
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The potential impact to the natural flow gradients can be evaluated by comparing the measured
July 1998 water elevations during dewatering activities to the ground water elevations simulated
without dewatering. For example, the ground water elevation contour passing through the
southwest corner of the wetland fence boundary during dewatering activities in July 1998 is
5,247 ft (Figure 5-12). The predicted ground water elevation contour passing through the same
location with no dewatering is 5,249 ft (Figure 5-13), indicating that dewatering the Roaring
Fork gravel mine is depressing the ground water elevations at the west end of the mitigation
wetland by approximately 2 ft. Similar comparisons of ground water elevations indicate that
dewatering has no effect on the eastern half of the wetland. These results are consistent with the
observed historical decreases in ground water elevations at monitor wells RFN-589 and -590
presented in the 1998 Section 404 Monitoring Report-New Rifle Wetland (DOE 1998a).

Vegetation mapping conducted in 1998 as part of the requirements for the 404 permit indicates
visibly drier conditions at the west end of the wetland (DOE 1998a). The driest conditions were
observed at the northwestern end where the ground elevation was increased during the original
construction, creating a drier habitat than specified in the original design. Kochia, an upland
weed, interspersed with a few desirable wetland plants and various other upland weeds,
dominated this area. As a result of the depressed ground water elevations at the west end of the
mitigation wetland from the dewatering at the Roaring Fork mine and the higher ground
elevation than specified in the original wetland design at the northwest end of the wetland, it was
determined that the hydrology was not sufficient for the establishment of wetland species as
specified under the 404 permit. For these reasons, DOE reconstructed the west end of the
mitigation wetland in May 1999 to restore approximately 20 acres of wetland habitat. The
reconstruction lowered the surface elevation approximately 2 ft over the western half and created
a small pond and oxbow to buffer impacts to the wetland plants in anticipation of changes in the
ground water elevation when the Roaring Fork pumping center changes or pumping ceases and.
the natural ground water gradients recover, albeit these circumstances are difficult to anticipate.
Details of the reconstruction design are presented in the 1998 Section 404 Monitoring
Report-New Rifle Wetland (DOE i998a). Design drawings of the reconstructed mitigation
wetland with respect to the alluvial ground water elevation, the pond, and the oxbow are
presented in Figure 5-14.

5.2.3 Bedrock Aquifer

A stratified hydrogeologic unit composed of alternating layers of claystone, siltstones, and
sandstones of the Shire Member of the Wasatch Formation comprise the bedrock directly
beneath the site. The relatively low-permeability claystone and siltstone beds of the Shire
Member form aquitards that separate the overlying alluvial aquifer from the deeper and more
permeable sandstone of the middle Molina Member. The saturated sandstone beds of the middle
Molina Member forms a semiconfined to confined aquifer of an undetermined thickness.

A geologic cross-section extending north to south through the site of the strata prepared from
core obtained at bedrock borings RFN-207, -627, -205, and -632 is presented in Figure 5-9.
Detailed lithologic descriptions of the core indicate that the bedrock immediately beneath the
alluvium consists predominantly of variegated claystone and siltstone interbedded with minor
lenticular and laterally discontinuous fine-grained sandstone (Appendix A). Generally the
sequence fines upward. The subcrop map presented in Figure 5-15 was prepared from lithologic
descriptions of bedrock samples collected at 61 boring locations. Areal characteristics of the
bedrock units indicated that fine-grained sandstone is the predominant rock type that occurs at
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the contact over most of the wetm half of the site (Figure 5-lb) and in places is present up to
14 ft thick (RFN-205). The bedrock contact beneath the eastern half of the site is dominated
mostly by claystone that is also highly weathered in places. These uppermost fine-grained
sandstone and claystone units at the bedrock contact appear to be hydraulically connected to and
of similar hydraulic characteristics as the overlying unconsolidated sediments (Calculation
Set U0042800). For this reason, the upper most beds of the Shire Member that are hydraulically
connected to the alluvial aquifer are considered as part of the upper surficial flow system. The
saturated sandstone beds of the deeper Molina Member that forms a semiconfined to confined
aquifer of an undetermined thickness is considered the lower flow system.

Depth to water measured in monitor wells completed in the shallow portion of the Shire Member
directly beneath the alluvial aquifer typically ranges from 5 to 10 ft below ground surface. In
general, there are minimal vertical gradients between the alluvial aquifer and the shallow Shire
Member at the bedrock contact because these units are hydraulically connected. This relationship
is observed at four well pair locations where an alluvial well was completed next to a shallow
bedrock well. At each paired location, the bedrock well was completed with a 10-ft screen
beginning 10 ft below the contact between the alluvium and the Wasatch Formation. Alluvial
monitor wells RFN-201, -636, -217, and -219 are nested with bedrock wells RFN-208, -207,
-206, and -225, respectively (Plate 1). Ground water elevations in these groups of wells
represent the hydraulic relationship between the alluvium and the section of the Wasatch
Formation that is most susceptible to vertical contaminant invasion. Examination of the vertical
hydraulic gradients reveals little or no driving force for downward contaminant migration
(Calculation Set U0060500). For example, there is a slight upward vertical gradient from the
Wasatch to the overlying alluvium at well pairs RFN-201/-208 (0.0001 ft'ft) and
RFN-636/-207 (0.0028 ft/ft) and a slight downward gradient at well pairs RFN-219/-206
(0.0140 ft/ft) and RFN-219/-225 (0.0414 ft/ft).

Conversely, complex vertical gradients exist in the deeper portion of the Shire Member. These
complex gradients are the result of aquitard forming claystone and siltstone units that separate
ground water in the Shire Member from the deeper flow system in the Molina Member. These
gradients are evidenced by examining ground water elevations observed in monitor well pairs
that are completed at different elevations within the deeper section of the Shire Member. A
comparison of water elevations measured in these deeper well-pairs indicate that some show
strong upward vertical gradients, some show the reverse, and others show weak to neutral
gradients. For example, a strong upward gradient is observed in monitor wells RFN-642 and
-643 which are located approximately 3

/ mile west of the site (Plate 1). The tops of the well
screens for these wells are installed approximately 50 and 37 ft below the top of the bedrock
contact, respectively. Depth to water in the deeper well (RFN-642) is consistently 60 ft higher
than in the shallow well (ROFN-643). The relative low water elevation in the shallow well
indicates the presence of a shallow aquitard.

A reversed relationship is observed in bedrock monitor wells RFN-640 and -641 which are
nested together just north of the site near the Wasatch outcrop (Plate 1). The tops of the well
screens for these wells are installed approximately 120 and 60 ft below the bedrock contact,
respectively. The deeper well (RFN-.640) consistently shows a ground water elevation that is -

approximately 10 ft lower than in the shallow well (RFN-64 1). The relative low water elevation
in the deeper well indicates the presence of a deeper aquitard.
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A relative neutral gradient in the deeper Shire Member is evidenced at a nest of bedrock wells
(RFN-206, -629, -627, and -628) located near the southern edge of the mitigation wetland
(Plate 1). The shallower completions (RFN-206, -629 and -627) are installed with the top of the
well screen approximately 6, 16, and 38 ft below the top of the bedrock contact, respectively.
The deepest well (RFN-628) is installed with the top of the well screen approximately 63 ft
below the bedrock contact. Ground water elevations in these wells are consistently within I ft of
each other indicating a relative neutral gradient

Ground water elevations measured in monitor wells completed in the shallow portion of the
Shire Member indicate the potentiometric gradient is to the southwest, as evidenced by the
contour map presented in Figure 5-16. Similar flow directions are observed during high and low i
river stage. Horizontal hydraulic gradients in the shallow Shire Member are 0.0020 ft/ft during
high and low river flow (Calculation Set U0060500). Slug test measurements indicate a
geometric mean of 0.017 ft/day for the hydraulic conductivity (DOE 1992, 1996d) in the .
Wasatch Formation. Average linear velocities, based on these estimates and an assumed effective
porosity of 10 percent, range from 0.0004 to 0.0005 ft/day.

Recharge to the Wasatch Formation occurs mainly as precipitation falling directly on the outcrop
to the north in the vicinity of the Grand Hogback. Discharge occurs mainly as upward leakage
through the alluvial aquifer to the Colorado River. -

5.3 Geochemistry

The purpose of this section is to delineate the area where contamination exists, document the
individual chemical constituents that contribute to the contamination, and evaluate the fate and
transport of the site-related constituents. This is accomplished by first reviewing the historical '
literature to identify the most probable chemicals and quantities of process water used when the
vanadium and uranium milling operation was active. Results of recent field investigations are
then evaluated to characterize the former source areas where the contaminants were most likely .-
to enter the ground water flow system. The most recent information available from the 1998 field
investigation (Section 4.0) is then presented in a current assessment of the surface water and
ground water quality, including delineation of the nature and extent of site-related constituents .4
occurring above natural background concentrations. Finally, computer flow and transport
modeling is used to evaluate the long-term fate and transport of the site-related contaminants in
the alluvial aquifer.

5.3.1 Source Areas and Contaminants

Some ground water contamination probably occurred as a result of rain water and snow melt
percolating through ore stockpiled at the site. The area where potential ground water infiltration
would have occurred is located at the east end of the site as designated by the former ore storage .4
area on Figure 3-1. The primary contaminants would have been the relatively more water
soluble components of the ore, such as uranium, calcium, and sulfate. The source of calcium and
sulfate would have been gypsum, which was part of the ore matrix. Other ore-related .4
contaminants include vanadium, selenium, molybdenum, and arsenic.
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Figure 5-16. Bedrock Potentfomefric Gradient

Process chemicals were an additional source of ground water contamination that probably
occurred as a result of water draining from the sandy tailings that were placed as a slurry pile on
the west end the site (Figure 3-1). According to Merritt (1971) the mill was built in 1958 to
replace an older mill formerly located east of the town of Rifle (Section 3.2). The new mill
separated uranium from low-grade vanadium ore by a direct acid leach with sulfuric acid
(H2SO4). Ores higher in vanadium content were first treated by salt roasting with sodium
chloride (NaCI). The roasted calcines were then water leached to remove soluble sodium
vanadate and then the residue was acid leached to dissolve the uranium. Residues from this acid
leach and from the direct acid leach circuit were washed and the recovered pregnant uranium
solution was treated by solvent extraction. Vanadium-bearing raffinates were also treated by
solvent extraction to recover the vanadium that was then stripped from the solvent by the
addition of sulfuric acid. Ammonium chloride (NH4C) was then used in a purifying step. The
solvent extraction process used ethylhexylphosphoric acid (EHPA) for the recovery of both
uranium and vanadium. Organic compounds used at the New Rifle site are addressed in Phase n
Organic Investigation of Ground Water Contamination at the New RflIe Site (DOE 1997a).

Infiltration of the contaminated process water from the salt roasting and acid leaching operations
would have occurred at the former mill tailings area shown in Figure 3-1. Process chemicals in
the water draining from the tailings would have contributed sodium (Na4), chloride (Cl),
sulfate (SO42, and ammonium (NH4) ions to the ground water. The origin of the site-related
constituents that are associated with the former processing operations and the extent to which
they are available to be dispersed in ground water downgradient from the site are evaluated in the
following sections.
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5.3.1.1 Quantity Estimates of Process Water and Chemicals

The quantity of water and process chemicals used at the New Rifle site is estimated on the basis
of typical usage in uranium mills reported by Merritt (1971) and by the HEW 1962. Merritt
reports water consumption rates from as low as 200 to as high as 1,000 gallons per ton of ore.
The amount of chemical usage in a typical acid leach mill per ton of ore processed, based on the
HEW estimate, is 30 to 500 pounds of sulfuric acid for leaching, 1 to 30 pounds of ammonia and
10 to 15 pounds of sodium carbonate to adjust the pH, I to 3 pounds of sodium chlorate as an
oxidant, and 50 to 160 pounds of sodium chloride for roasting vanadium ores.

5.3.1.2 Former Tailing Pile Contamination

Limited information is available on the chemical composition of the contaminated process water
and pore fluids that could have infiltrated to the ground water from the former tailings and ore
stockpile areas. However, an estimate of contaminant concentrations in the tailings pore fluids
can be obtained from leach studies of the tailing material. Water leaching tests from tailing core
samples obtained from the New Rifle site were performed by Markos and Bush (1983). Average
concentrations for selected contaminants (mass of analyte extracted per mass of tailings) are
presented in Table 5-1. Also included in Table 5-1 are results of water leachate of soil core
samples collected at selected background locations located between the eastern edge of the site
and the Colorado River. Surface samples collected at these background locations were
eliminated from the average to minimize any bias that may be introduced from windblown
tailings since remediation was not yet completed at the time they were collected.

Table 5-1. Average Concentration of Selected Contaminants in Leachate from Tailings and Background
Soils

New Rifle Tailings Background
Constituent Leachate Sol[ Leachate

.gKg) (mglKg)
Arsenic 1.7 0.5
Chloride 812 76.0
Manganese 4.1 0.4
Molybdenum 1.4 0.5
Selenium 3.6 0.4
Sulfate 11,226 303
Uranium 0.3 0.3
Vanadium 19.6 44.4
Number of samples 37 7

Average concentrations of all the selected constituents in the tailing core samples collected at the
New Rifle site, with the exception of uranium and vanadium, are elevated with respect to the
average background values. The relatively low uranium and vanadium leachate concentrations in
the tailing material reflect the efficient extraction process used at the New Rifle site and suggest
that a significant amount of the uranium and vanadium detected in the ground water may be from
process fluids discharged to the evaporation ponds.

These elevated constituents in the leachate represent water-soluble contaminants that could have
entered the surficial ground water system as process water, precipitation, or irrigation runoff that
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leached through the tailings pile. Thus, these are the constituents most likely to be present in the
subpile soils and dispersed in the ground water downgradient from the former source areas.

5.3.1.3 Subpile Soil Contamination

The tailings pile and residuals in the soils that exceeded 15 pCi/g radium-226 were completely
removed from the site by 1996 as part of the UMTRA Surface Project However, site-related
inorganic constituents may have leached into the soils below the former tailings pile and gone
undetected during the radiometric assessment for the tailings removal. For this reason, samples
of the soils directly beneath the former tailings footprint and near the center of the former
evaporation pond were collected and analyzed for arsenic, molybdenum, selenium, uranium, and
vanadium (Section 4.5) to determine if these areas are likely to be continuing sources of ground
water contamination. All of these constituents were identified in the BLRA (DOE 1996a) as the
most significant site-related constituents occurring in the alluvial aquifer.

Three background and three on-site locations were sampled (Figure 4-5). Selected soil samples
were subjected to two sequential Teachings in the laboratory. Each leach represents a scenario
that might cause the mobilization of contaminants from soils into the ground water. The first
leach used an uncontaminated synthetic ground water to represent the effects that a high water
table might have if it were to contact contaminated soils. Concentrations of selected constituents
extracted from background and subpile soils using the synthetic ground water leach are
summarized in Table 5-2 and presented in Figure 5-17.

Table 5-2. Summary of Constituents Extracted by Synthetic Ground Water from Background and Subpile
Sols

'U'

]
J

4
J
j

J
I
I,

Monitor Area C_ _ constituent (mg'Kj
Well As Mo So U V
292 Background 0.31 0.12 <0.2 0.38 0.6
658 Background 0.28 0.1 <0.2 0.1 0.5
659 Background 0.22 <0.1 <0.2 <0.1 <0.1

21B Evaporation 11.9 18.3 0.9 19.1 298

21B Evaporation 0.4 1.1 <0.2 0.7 7.7
_ _ _ _ _ _ _ _ _ P ond 7 ft _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

226 North Tailing 0.35 1.5 <0.2 0.58 1.1
_ _ _ _ _ _ _ _ _ _P ile I _ _ _ _ _ _ _ _ _ __ __ _ _ 3 .2

2188* South Tailing 0.3 -r 1.7 <0.2 0.13 3.2

Aeaeof samples collected from same depth
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J
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The second leach consisted of a 5 percent nitric acid solution that will remove carbonate

minerals and iron and manganese oxyhydroxides. These phases are believed to be the main metal

and uranium scavengers in the soils. Although it is not likely that water of this acidity would ever

contact the soils, the removal of oxyhydroxides might occur if land uses changed significantly

(for example, agricultural use could cause changes in redox conditions that would influence

mineral dissolution). The 5 percent nitric acid is considered a worst-case scenario.

Concentrations of selected constituents extracted from background and subpile soils using the

5 percent nitric acid leach are summarized in Table 5-3 and presented in Figure 5-18.

Table 5-3. Swimnary of Constiuents Extracted by 5 percent Mic Acid Solution fm Backgvund and
Subple Sours

Constituent (mgIKg}
onitor Wel AreaAs Mo Se U V

292 Background 1.4 0.27 <0.2 0.67 4.3

658 Background 0.99 0.41 <0.2 0.27 1.7

659 Background 0.82 <0.1 <0.2 0.16 1.5

216a Evaporation Pond 11 ft 164.5 20.6 2.3 48.9 470.5

216a Evaporation Pond 7 ft 2.7 3.3 <0.2 1.5 43.5

225 North Tailing Pile 2.4 4.4 <0.2 1.1 37

218 South Tailing Pile 1.6 2.9 <0.2 0.8 23

fsamples collected from same depth
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Figure 5-la Comparison of Constituents Extraded by 5 percent NMWc Acid Solution from Background
and Subpile Soils

The sum of the synthetic ground water and nitric acid leach results obtained for each sample are

summarized in Table 5-4. These results provide an estimate of the total amount of leachable

contaminants per mass of soil. For comparison, concentrations observed in background soils and

sediments for the western United States are also presented (Shacklette and Boemgen 1984).

Results obtained for the subpile soil samples are evaluated in combination with background soil

results to qualitatively evaluate the likelihood that the subpile soils present a continuig

contaminant source. Results for each site-related constituent are discussed separately below.

Table 5-4. Comparison of the TotalmAmount Exdracted from Site-Specific Background and Subpflt Sol
Samles to the Average Backround Concentratins in Soils and Sedimnents for the Mstem

United States

I
I"
i
I,
I

Consttent (mg/Kal
Monitor Well Area MO Se' U V

292 Background 1.7 0.4 0.2 1.1 4.8

658 Background 1.3 0.5 0.2 0.4 2.2

659 Background 1.0 0.1 0.2 0.3 1.6

216 Evaporation Pond 11 ft 176.4 38.9 3.2 68.0 76&5

21_ _Evaporation Pond 7 ft 3.1 4.4 0.2 2.2 51.2

225 North Tailing Pile 2.8 5.9 0.2 1.7 37.6

218b South Tailing Pile 1.9 4.6 0.2 0.9 26.0

Average for the Western U.S. 5.5 0.9 0.2 2.5 70.

e-half the detection limt used to calculate the total f the siteloctions
bAverage of samples collected from same depth

_ _ _ _ . 'nn une.A..aw MI

i
I
I
I
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Arsenic in Subpile Soil

The amount of arsenic leached by the synthetic ground water from subpile soil samples collected
at the former tailing piles and from the evaporation pond sample collected at 7 ft below ground
surface ranges from 0.3 to 0.4 mg/Kg (Table 5-2). These values are very similar to the relatively
low arsenic concentrations of 0.22 to 0.31 mg/Kg leached from the background soil samples.
Arsenic concentrations significantly exceed background levels only for the sample collected 11 ft
below ground level near the center of the former evaporation pond which received processing
wastes, therefore, it is expected that the highest concentrations would be at this location.

Similarly, the amount of arsenic leached from the subpile soils by the relatively harsh 5 percent
nitric acid solution (Table 5-3) is also very similar to the amount leached from the background
soil samples at all locations with the exception of the 11 -ft sample collected near center of the -
former evaporation pond. At this location, the leachate concentration of 164.5 mg/Kg is
significantly higher than the upper range in natural background (1.4 mg/Kg obtained at
location 292).

Overall, with the exception of the 11 -ft sample collected at the former evaporation pond, the
extractable arsenic amounts are relatively low, especially for the synthetic ground water leach,
and thus are probably not a significant contributor as a continuing source of ground water
contamination. Arsenic concentrations in subpile soils above natural background at location 216
(11 ft) appear to be limited in the vertical and horizontal extent. The subpile soil at this location
could potentially provide a continuing source of arsenic in the ground water, however, because
the extent is limited and the relatively high Kd (Section 4A) favors partitioning to soil, it is
unlikely that any significant amount of arsenic would be contributed to the ground water.

Molybdenum in Subpile Soil

Relatively low amounts of molybdenum were leached from most of the subpile soil samples by
the synthetic ground water solution and by the nitric acid. All the results are less than 5.0 mg/Kg
with the notable exception of the 1 1-ft sample collected at the former evaporation pond. The Kd
determined for molybdenum is relatively low and favors partitioning to ground water
(Section 4.4). The relatively high mobility indicated by the low Kd value suggests that most of
the molybdenum has already been leached from the subpile soils with the exception of isolated
pockets such as location 216 (11 -ft depth). Therefore, it is unlikely that residual molybdenum
from any isolated pockets will provide a significant long-term contribution to the ground water at
the New Rifle site.

Selenium in Subpile Soil

Leachate concentrations obtained from the background soil samples are less than the 2 pg/L
detection limit (which corresponds to 0.2 mg/Kg in subpile soils) for all the selenium analyses.
This detection limit is consistent with the average concentration of 0.2 mg/Kg selenium observed
in background soils and sediments for the western United States. All the subpile soil leachate
analyses, with the exception of the 1 1-ft sample collected at location 216, are also less than the
detection limit indicating that residual selenium is not present in the subpile soil at these
locations. Concentrations at location 216 (11 ft) are also low, only marginally exceeding the
natural range in background, suggesting the subpile soils do not present a continuing source of
ground water contamination.

DOE/Grand Junction Office Site Observatonal Work Plan for New Rifle, Colorado
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Uranium in Subpile Soil

Most of the uranium amounts extracted from the subpile soil samples by the synthetic ground
water solution and by the nitric acid are relatively low. In all cases, with the exception of the
11 -ft sample collected at location 216, the total amount of uranium extracted is less than the
2.5 mg/Kg observed in background soils and sediments for the western United States.

The mobility for uranium is relatively high as indicated by the low Kd (Section 4.4). The
relatively high mobility suggests that most of the uranium has already been leached from the
subpile soils with the exception of small isolated pockets such as location 216 (1 1-ft depth).
Uranium concentrations in the subpile soils at location 216(11 ft) appear to be limited in the
vertical and horizontal extent Therefore, it is unlikely that residual uranium from any isolated
pockets will provide a significant long-term contribution to the ground water at the New Rifle U
site.

Vanadium 1
Vanadium amounts extracted by the synthetic ground water solution and by the nitric acid from
sample 216(11 ft) are significantly greater than for all other subpile soil samples. This is clearly -
evident by the data presented graphically in Figures 5-17 and 5-18. In all other cases the total
amount of vanadium extracted is less than the 70 mg/Kg observed in background soils and
sediments for the western United States (Table 5-4).

Elevated vanadium concentrations in the subpile soil at location 216 (11 ft) appear to be limited
in the vertical and horizontal extent Location 216 is near the northeast corner of the mitigation
wetland and the elevated vanadium could be associated with an organic-rich zone, which would
enhance contaminant adsorption. The borehole lithologic log for this location indicates a strong
organic odor near the depth the sample was collected (Appendix A). The subpile soil at ,,
location 216 could potentially provide a continuing source of vanadium in the ground water,
however, because the extent is limited and the relatively high Kd (Section 4.4) favors partitioning
to soil, it is unlikely that any significant amount of vanadium would be contributed to the ground U
water. Relatively low vanadium concentrations observed in the ground water at this location
support this hypothesis (Appendix C).

53.2 Surface Water Quality

Permanent surface water features at the site include the Colorado River, the mitigation wetland, _
and the Roaring Fork gravel ponds. Contaminated alluvial ground water from the site has the
potential to discharge into these three types of surface waters, all of which are located
downgradient from the former source areas. Impacts to these surface waters are evaluated by I
comparison of water quality results obtained from samples collected at similar surface water
features that are unaffected by site-related contamination. - X

Background surface water quality for samples collected February 1998 through January 1999 are
summarized in Table 5-5 and presented in entirety in Appendix B. Concentrations for most
constituents in the background pond samples are generally higher than for river samples. Water -
tends to evaporate from standing water bodies in the semiarid climate of western Colorado. Thus,
the relatively higher sulfate, TDS, and trace metals levels observed in the pond samples than U
Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Offi-c
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observed in the river water samples can probably be attributed io cn through
evaporation.

Table 5-5. Background Surface Water Qualty

A Background Gravel Pond B ond Background River
Analyte Unit IPandc

FOD I Mean' I Range FOD Meanl Range FOD Mean |Range
MaJor
Ammonia as NH4  mg/L. 4/4 .02345 .0094-.0468 8/8 .05666 .025-.111 618 .04472 .0082-.131
Calcium mg/IL 414 72.63 54.6-84.5 3/3 91 77-112 8/8 64.05 37-71.2
Magnesium mg/IL 414 75.15 69.5-80.7 313 63.5 42.6-91.1 8/8 15.48 7.67-24.7
Nitrate mg/IL 1/4 <.035-.0719 1/8 <.0406-3.03 6/8 A4153 ".011-1.05
Sodium mg/L 4/4 398.5 355435 3/3 92.4 63.2-113 8/8 106 25.1-180
Sulfate mg/L 4/4 674.8 594-748 8/8 312.8 249-538 818 123.4 39.8-224
Metal _

mony mg/L 0/4 <.001-<.001 0/3 _ | <.001-c.001 0/8 - <.001-<.001
enic mg/L . 04 <.001-c.001 5/8 .00212 <.001-.0052 018 <.0001-c.001

Cadmium mg/IL 04 -C.001-C.001 0/8 <.001-c.001 0/8 <.001 c-.001
Iron mg/L 014 <.003-c.005 7/8 .05005 .0096-.111 218 <.003-.0321
Lead mg/L 0/4 <.001-l.001 0/3 c.001-e.001 0/8 <.001-c.001
Manganese mg/IL 4/4 .02903 .0015-.108 8/8 .2363 .0341-.695 8/8 .05021 .0059-.343
Molybdenum mg/L 4/4 .02178 .0193-.0241 718 .003663 .001-.011 7/8 .00727 .0011-.0098
Selenium mg/IL 2/4 .00085 e.001-.0012 418 .002427 .0019.007 218 .00038-.001
Uranium mg/IL 4/4 .02638 .023-.0301 8/8 .01387 .0047-.0293 718 .00265 <.001-.0079
Vanadium mg/IL 0/4 _ c.001-<.0079 4/8 .004127 .0018-.0104 0/8 <.001-<.0072
Other

kalinity as mg/L 4/4 427.5 354-475 5/5 201.7 109-322 8/8 137 93-194

-luoride mg/L 212 .8095 .803-.816 7/7 .3106 .238-.408 3/3 .2285 .129-264
Redox Potential -mV 4/4 198.5 164-214 3/3 91 20-175 8/8 151.7 56-271
Specific umhos 4/4 2515 2340-2960'| 5J5 983.8 600-1585 8/ 2123 884-8720

C nuctance /cm _ _ _ _ _ _ _ _ _ _ _

ulfate/Chloride 4/4 3.501 3.293-3.685 5/5 7.258 .6952-29.24 8/8 .8646 .7193-1.231
ol Dissolved mg/L 3/3 1677 1510-1880 212 996 912-1080 7/7 613.6 520-885

pH S.u. 4/4 8.248 7.84.64 5/5 8.085 7.22-8.44 8/ 8.626 7.52-9.01
Radioactive ___

Gross Alpha pCilL| 3/4 21.48 12.79-37.86 3/3 13.14 6.95-18.97 018 <2.26-<10.6
Gross Beta pCi/I 1/4 <11.18-25A45 1/3 cS.49-19.53 1/8 3.1-12.56

Lead-210 pCIAL W4 .<.91-cI.37 0/3 7c.89-<1.31 0/8 7c.89-<1.33
Polonium-210 pCVI 014 <.06-<.16 0/3 <.08-<.37 0/8 <.05-<.24
Radium-226 pCiAL. 1/4 <.1-.84 3/3 .2833 .18-.47 6/8 .1622 <.09-25
Radium-228 pCi/I. 014 <.63-<.92 4 0/3 | |<.6-<.95 0/8 <.42-<1.03
Thodum-230 |pCi/L 0/4 <.8-<1.6 013 <.8-.6 0/8 |C.8--Cl1B

'All measurements are filtered except specific conductance, pH, redox potential. and alkalinity as CaCO3 (wih are unfiltered).
bOne-half the detection limit was used to calculate the mean; mean was not calculated I fewer than half of the samples were above
detection.
OTwo 1993 samplings of location 0539 Included In the One-Mile Pond group. The five One-Mile Pond wetland locations (1201-1205)
were pooled as one location to calculate the mean.
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5.3.2.1 Background Surface Water Quality

Background water quality is defined as the quality the water would have if uranium-milling I
activities had not taken place. Background surface water quality was determined by evaluating
analytical results of water samples collected at selected locations upgradient and up river from
the site. Background sample locations were established at two river locations (538 and 545), I
seven wetland locations at One Mile Pond (539, 570, and 1201-1205), and one active gravel
mining pond located near the Colorado River (580). These surface water sample locations are
shown on Figure 5-19.

5.3.2.2 Site Impacts on Surface Water J
The Colorado River, mitigation wetland, and the Roaring Fork gravel pond are the only
permanent surface water present at the site. These surface water features all receive discharge
from the alluvial aquifer. River samples were collected adjacent to and downstream of the site at
locations 574 and 548, respectively, to determine impacts on the river, if any, from site
contamination. Samples were also collected from the mitigation wetland (1206-1210) and from
the Roaring Fork gravel pond (1211-1215 and 575). Sample locations are shown in
Figure 5-19. Surface water quality results for samples collected February 1998 through
January 1999 at the New Rifle site are summarized in Table 5-6 are available in Appendix B. J
A comparison of river sampling results obtained at on-site and downgradient locations 574 and
548, respectively, indicates the water quality is virtually indistinguishable from background ,
water quality measured up river at locations 545 and 538. Based on these results it can be
concluded that contamination associated with the site has had no adverse impact on the river.
Any contaminated alluvial ground water that enters the river is quickly diluted to concentrations
below detection limits.

Similarly, water quality results from samples collected at the mitigation wetland (1206-1210) are J
consistent with the range in natural background observed in the reference wetland samples
collected upgradient at the One Mile pond (1201-1205). Therefore, it can be concluded that the
east end of the mitigation wetland is not impacted by site-related contamination. Surface water at J
the west end of the mitigation wetland was not present at the time the wetland was sampled in
February 1998 and January 1999. Recent reconstruction at the west end of the wetland in
May 1999 established a permanent pond and an intermittent oxbow. Surface water quality from .
these features is addressed as part of the ecological risk assessment in Section 6.0.

Uranium, molybdenum, and all the major elements listed in Table 5-6 are elevated above the _
upper range in natural background for the surface water samples collected at the Roaring Fork
holding pond (1211-1215 and 575). Uranium, molybdenum, and nitrate exceed their respective
maximum concentration limits of 0.044, 0.10, and 44 mg/L established for the UMTRA Project |
(Table 2-1) suggesting that discharge from the contaminated alluvial ground water is impacting
the Roaring Fork pond water. However these constituents, which have been measured
historically at the Roaring Fork gravel pond since 1991, appear to be decreasing with time as I
illustrated in Figures 5-20, 5-21, and 5-22. For example, the maximum uranium concentration
of 0.435 mg/L observed in October 1991 has decreased to 0.148 mg/L in the most recent water
sample collected in January 1999 (Figure 5-20). This observed decrease demonstrates that the I
alluvial aquifer is naturally flushing clean and eventually will reduce the uranium concentrations
to background levels. J
Site Observational Work Plan for New Rifle, Colorado DOE/Grand Action Office
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Figure 5-19. Surface Water Sample Locations
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Table 5-6. Surface Water Qualty at the New Rifle Site-February 1998 through January 1999

I _ Sit. River M ffgaton Weand | Rosarng Fok GraveI Pond | D w raentRiver
Ana a Unit FOD Mean Rag FOD Mean Range FOD Mean' Rang FOD Men

Amort NH4 mg/I 21 .04105 .03W3.044 5/5 .1859 .0408-.623 8 78. 33.2-99.5 213 .0499 [c.0326-.0961

Caldwurn mg/ 212 65.9 84.2e7.6 = 3f3 378 363400 313 65.5 63.5.67
fCfoqdd mg/l. 212 189 140-198 3f3 302.3 277-334 313 157.3 139178

Magnesium 212 14.15 13-15.3 = 3/3 112.7 111-115 313 14.53 13.4-15.3
itrt mgL 1Q2 .4056 c.0543-.9.4 2fS L.103-2.57 8/8 432.3 380-402 213 .5253 <.0578-.973

Sodim& 2Q 110.5 91.9-129 313 944.3 902-989 3/3 109.3 95-127
Sul mg/ 116.5 106-127 .Ls 130.7 91.7-158 _ 2720 2640-2640 3f3 112.7 105-119
Metal _ '_ _ _

m _/I. 0/2 <.001-<.001 = - 013 -c.001-4.001 01 4.M-.001
Asenle mgI 02 4.0001-4.001 3/5 .006 4.0063-.0O 5u i .002375 4.0001-.0058 013 <.0001-4.001
Cadmiun mg/ 0/2 <.001-.001 0/5 4.001-<.001 1/8 4c.001-.0011 013 <.001-4.001
Ion mgI 0/2 <.003-4.0185 3/5 .01372 4.011-.0218 1f8 -c.003-.013 113 .0135-.0173
iad mg. 02 4.00o1.oo1 - -013 4.001-4.001 013 4001-4.001
Manganese mg 2/2 .01095 .0059-.016 5 .01322 .OC7-.0159 sm8 .4876 .159A1.06 313 .02187 .0056-.0404

mg/r. 22 .008 .0062-.0098 5s5 .05988 .0285-.0775 88M .492 .438-.521 313 .008287 .002-.0104
e im mg 112 .000355 .00021-.001 0/5 c.002-c.002 7/8 .0027 .0015-.004 113 .00041-.001

Uranium mg/I 2M2 .00215 .0016-.0025 /s5 .02738 .0087-.0395 8/8 .1514 .143-.159 313 .002133 .0017-.0025
VdluM mg/ 0/2 _c.001-c.002 2F5 <.005-.011 W/8 .004523 4 .001-.0095 013 4 .001-.004
onw.
AlkanRly &a CO mg/LI 2n 134 131-137 - 1 i | sf313 289.7 253-318 313 147 131-178
Fhmde MgI. 1I .275 275-.275 .5626 .423.674 6S .991 .435-.# 1_1___
Redox Potentifal mY 2/ 187 142-232 _ __ 3/3 219.7 183253 313 131.3 33-216

Copedductae umhos/ 212 1039 876-1201 _ _ _ _ 313 230 5820650 313 1030 890-1182

SulffteChlorlde 22 .899 .6414-.7571 - . _____ 1 8.943 6.144-9.531 313 .71685-5.7554
_ _ 5040 4790-5440 313 566

pH Isd .m gI 1 8.09 1 85 5.93 I I2 - 33 7.817 7.4-8.16 3/3 8.773 8.39-9.21
Raflatweve____

A3o~lpha oCt11 0/2 <5A3-<G.14 -3-.3 109.7 49.37-164.6 013 L 0'-49.56
Grss Beta opCL | 0f2 | 45.75-6.02 - - 313 88A 80.09104.3 1f3 6.16-11.82
Lea210 pcML 0/2 o I I .91-1.03 - - 003 4.88-.97 013 4c.9-4-1
Po 210 DpCIL 0/2 o.06.o".07 013 c.03-4.22 013 4c.07-.46

Rahm28pCUII 0/2 - - - . .113.09,.14 213 [I.167 L 4.1-24
__ _ _ _ _ _ _ _ _ _ _ .1 - 16_ _ _ _ __ _ _ _ _ _ _

R lum228 pII. 0/ - I .78-<.85 0 4.67-1.8 013 1.47-41
M 230 Ip ~1 0/2 - 1 4."-1.2 I I- I 013 I4 .8-41.2 013 -. 841.2

-Al muesueMe We fifted e et Spefic Cdtce. pK, Redox Potenial, Wnd Alikelnty as CaCOS (which we unfiftwed).
b'mofteffte deedlon ltweusd to calatmemew men mwe rot chded Viwer w mahuffm were etdbs det
The the dowwiraden Rowhg l'orl Ponwd pevel pon bo n (1211-1215)wr poobed -s one bloefo tabh ademsemo.
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Figure 5-22. Nitrate Concentratfons Versus rime in the Roaring Fork Gravel Pond Located Downgradient
from the New Rifle Site

Molybdenum and nitrate concentrations in the Roaring Fork gravel pond also appear to be
decreasing with time as shown in Figures 5-21 and 5-22. However, concentrations for these
contaminants do not start to decrease until after the September 1997 sampling event. A.
21 percent decrease in molybdenum concentration, from 0.526 mg/L in September 1997 to
0.436 mg/L in January 1999, is evident in Figure 5-21. A slightly greater decrease of 35 percent
in nitrate concentrations, from 511 mg/L to 380 mgfL, is observed over the same 1.4 year time
period (Figure 5-22).

5.3.3 Alluvial Aquifer Water Quality

Ground water quality data for the alluvial aquifer in the vicinity of the New Rifle site have been
collected since 1985, though frequency and location of wells sampled have varied. The most
recent sampling was conducted in May 1998 during the time when the river was near high stage,
in August 1998 during average river stage, and in January 1999 during low river stage. Most of
the following discussion focuses on results from these three most recent sampling events.
Historical data are referenced where appropriate.

5.3.3.1 Background Alluvial Ground Water Quality

Regional background water quality of the alluvial aquifer in the Rifle area is naturally variable
and generally poor (Wright Water Engineers 1979). A broad evaluation of the regional ground
water in the Rifle area indicates that concentrations of several chemical constituents, including
arsenic, barium, molybdenum, radium, selenium, and uranium have exceeded UMTRA standards
(DOE 1996d).

Local water quality underneath the site prior to the milling operations is inferred by
characterizing the water quality in areas upgradient of the site that are unaffected by process
contamination, but which are located in the same flow system that influences the New Rifle site.

DOECGrand Junction Office Site Observational Work Plan for New Rifle, Colorado
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Previous work has shown that alluvial water quality from the south side of the Colorado River is
significantly different and of substantially higher quality than that on the north side
(DOE 1996d). This is attributed to the fact that ground water south of the river receives water J
from the recharge area that drains basalt mesas; the basalts are relatively insoluble and contribute
little to dissolved salts in ground water, unlike the lithologies found on the north side of the river.
Therefore, only wells located north of the river are used to characterize background water quality
for the site.

Wells RFO-597, -598, -605, and -606 were previously determined to be representative of
background (DOE 1996d); since that time well RFO-605 has been removed and additional
background wells installed (RFO-291, -292, -658, -659, -660, and RFN-173 and -169). J
Locations of the background alluvial monitor wells are shown in Figure 5-23. Background
alluvial water quality results for the May 1998, August 1998, and January 1999 sampling events
are presented in Appendix C and summarized in Table 5-7. These results can be used as a basis j
for comparison against potential ground water contamination observed at the site.

Sampling results confirm that alluvial ground water in the Rifle area is generally poor. Maximum J
detected concentrations of uranium and selenium are higher than the UMTRA standards of 0.044
and 0.01 mg/L, respectively. Sulfate values from all background samples greatly exceed the
secondary drinking water standard of 250 mg/L. Concentrations for some samples are also higher 2
than the secondary standards for chloride (250 mg/L), iron (0.3 mg/L), and manganese
(0.05 mg/L). While the secondary standards are not enforceable or health-based levels, the fact
that levels are exceeded provides evidence of the poor quality of the ground water. Most of the
other trace elements including antimony, arsenic, cadmium, lead, and vanadium were detected at
low concentrations or below the analytical detection limit.

Time-concentration plots for selected constituents are shown in Figures 5-24 through 5-26 for
alluvial ground water collected at four background wells having the greatest amount of historical
data. These figures show considerable variability in constituent concentration over time, but with I
no consistent trends indicated.

Water quality results presented in the Piper diagram (Figure 5-27) indicate the dominant anionic I
species in the alluvial background water is sulfate. This water has a mixed sodium-calcium-
magnesium cation composition with a tendency for sodium to dominate. The background
alkalinity, as calcium carbonate, ranges from 336 to 645 mg/L. Sulfate concentrations range from I
482 to 2,240 mg/L. Calcium concentrations range from 44 to 295 mg/L. Magnesium ranges from
51 to 174 mg/L. On average, the alluvial water pH is near neutral (7.1 s.u.) and the redox |
condition is slightly reducing (oxidation-reduction potential -48 mV).

Site Observational Work Plan for Ncw Rifle, Colorado DOE/Grand Junction Office
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Table 5-7. Background Water Quality for the Alluvial Aquifer-May 1998 through January 1999

An _ I Unit T Alluvial Background
Analyte I_ FOD |_ Meanb Range

Major _

monia as NH4 mg/L 16119 .1358 '.001-.61
Calcium mg/L 19/19 154.7 44.1-295
Chloride mg/L 19/19 158.8 66-274
Magnesium mg/L 19/19 122.1 50.6-174

Nitrate mg/L 15/19 4.025 (.011-20.6
Sodium mg/L 19/19 424.9 164655
Sulfate mg/L 19/19 1101 482-2240Metal -

timony mg/L. 0/19 T C.01-4.001
Arsenic mg/L 8/19 .00031-.0034
Cadmium mg/L 0/19 <.001-<.001
Iron mg/L 11J19 .3784 <.003-3.03
Lead mgIL 1/19 <.001-.0012

anganese mgIL 19i19 .8599 .0064-3.66
Molybdenum mg/L 19819 .01893 .0034-.0345
Selenium rriL 13/19 .01092 .001l-.0298
Uranium mg/L 19/19 .03719 .0055-.0594
Vanadium mg/L 5/19 _c.001-.00223Other

kalinity as CaCO 3  mg/L 19/19 506.5 3364645
Fluoride mg/L 19/19 .8409 .422-1.45
Redox Potential mV 19/19 -47.5 -293-146
Specific Conductance umhos/cm 19/19 2864 1761-4490
SulfatelChloride s.u. 19/19 8.394 2.82-18.36
pH 1 19/19 7.101 6.73-8.5
Radioactive _ _

Gross Alpha pCi/L 16/19 34.63 <14.86-73.62
Gross Beta pCi/L 8/19 <12.84-42.69
Lead-210 pCiUL 0/19 <.9-c1.33
Polonium-210 pCitL 1/19 <.05-.18
Radium-226 pCitL 7/19 -c.04-.17
Radium-228 pCilL 1/19 <.4-<.8

horium-230 pCitL 0/19 <.8-2.3
Uranium234 pCl/L 2/2 21.4 17.9-24.9
Uranium-235 pCitL 2/2 .635 .52-.75
Uranium-238 pCi/L 2/2 12.85 10.7-15
Aii mneasurements are filtered except specific conductance, pH, redox potential, and alkalinity as CaCO3
(which are unfiltered).
'One-half the detection limit was used to calculate the mean; rnean was not calculated iffewer than half of the sampies
were above detection
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Figure 6-26. Time Concentration Plot for Background Alluvial Ground Water-Suffate
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Figure 5-27. Piper Diagram

Geochemical modeling of the alluvial background water from monitor wells RFO-597 and -605,
using the PHREEQE software program (Parkhurst 1980), indicates the water is at or near
equilibrium with respect to calcite (calcium carbonate), siderite (ferrous iron carbonate),
rhodochrosite (manganese carbonate), and gypsum (calcium sulfate) (DOE 1996d). Equilibrium

DOE/Grand Juncion Office Site Obseartional Wort Plan for New Rifle, Colorado
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with these minerals is consistent with the relatively high concentrations of iron, manganese,
sulfate, and alkalinity in the background alluvial ground water. J
5.3.3.2 Nature and Extent of Alluvial Ground Water Contamination

On-site and downgradient ground water quality has been monitored with varying frequency since I
1985. Older wells were monitored until 1992, after which time surface remediation commenced
and the on-site wells were abandoned. Surface remediation was completed in 1996. New on-site
monitoring wells were installed in 1998 during characterization efforts for this SOWP
(Section 4.0). Water from the new wells and from existing downgradient wells installed prior to
the 1998 field characterization were sampled in August 1998 and again in January 1999;
sampling results are presented in Appendix C and summarized in Table 5-8. Data include results
from 37 monitor wells (RFN-170 through-172, -176, -179, -195, -196, -200 through -202,
-210 through -213, -215 through -220, -442,-589, -590, -596, -598, -599, -603, -609, -617,
-618, -620, -635, -636, -655 and -657 through-659). Monitor well locations are shown in
Figure 5-23.

Ammonia, calcium, nitrate, molybdenum, and uranium are the site-related constituents most
prevalent in the alluvial aquifer as evidenced by the relatively high frequency (greater than
50 percent) of samples that exceed the upper range in natural background (Table 5-8). The J
relative low Kds measured for molybdenum and uranium (Section 4.0) explain the more
prevalent occurrence of these site-related constituents as they are conserved in the ground water
and more easily dispersed from the former source areas. Similarly, nitrate is geochemically
conservative and tends to be highly mobile in ground water under almost all conditions.

Other constituents in the ground water are present at concentrations above the upper range in J
natural background, however they occur less frequently. For example, sulfate exceeds the upper
range in natural background in approximately 49 percent of samples, while sodium exceeds
48 percent, cadmium and fluoride both exceed 34 percent, and chloride and vanadium both I
exceed 31 percent. All other constituents occur above natural background in less than 30 percent
of the samples; manganese exceeds 23 percent, arsenic exceeds 22 percent, magnesium exceeds
18 percent, and selenium exceeds 12 percent. Antimony, iron, and lead all occur above natural
background in less than 10 percent of the samples. Several uranium decay products also exceed
the upper range in natural background.

Vanadium, ammonia, and molybdenum provide the greatest contrast to natural background. That
is, the maximum vanadium concentration of 25.3 mg/L is 11,000 times the upper range in natural
background. The maximum ammonia concentration of 669 mg/L is 1,100 times the upper range J
in natural background and the maximum molybdenum concentration of 6.8 mg/L is 200 times
the upper range in natural background. The remaining constituents that exceed natural
background exhibit less contrast. For example, the maximum arsenic concentration exceeds the I
upper range in natural background by 89 times, nitrate exceeds by 35 times, selenium exceeds by
26 times, cadmium exceeds by 18 times, and lead and polonium-210 both exceed by 15 times.
Maximum concentrations for calcium, chloride, magnesium, sodium, sulfate, antimony,
manganese, uranium, and fluoride exceed the upper range in natural background by less than
10 times.

Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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Table 5-8. On-Site and& nftradientAlluvial Ground Waterat- e Rifle-August 1998 and
January 1999

. AlluvIal Aquifer Percent

Analyte FOD |eanb Range Max Exceeding Background
UnOt 1en' R ge well Upper Range Range1 1 . e_ In Background

Malor
mmonia as NH4  mg/L 63/65 150.6 <.0038-669 0590 68 c.001-.61

Calium mg/L 65/65 311.A 43.5-592 0589 57 44.1-295
Chloide mg/L 65/65 284.4 27.1-2480 0172 31 66-274
Magnesium mg/L 65t65 116 12.9-573 0172 18 50.6-174
Nitrate 58/65 149.3 <.011-713 0196 57 c.011-20.6
Sodium mg/L 65/65 734.9 75.1-3120 0172 48 164-655
Sulfate mg/L 65165 2264 121-600 0172 49 482-2240
Metal
Antimony 1165 <.001-.0011 0442 2 <.001-.001
Arsenic mglL 32/65 _.0001-.304 0658 22 .00031-.0034
Cadmium mg/L. 22/65 _ _ .001-.018 0590 34 <.001-<.001
Iron mgtL 26165 <.003-14.3 0655 9 c.003-3.03
Lead mglL 3165 <.001-.018 0442 5 <.001-.0012
Manganese MgAL 65165 2.198 .0042-8.82 0590 23 .0064-3.66
Molybdenum mglL 62165 1.026 c.001-6.84 0658 66 .0034-.0345
Selenium mg/L 44/65 .02744 <.0001-.782 0658 12 <.001-.0298
Uranium mg/1 65165 .09804 .0019-.395 0655 72 .0055-.0594
Vanadium mg/L 22165 -_.001-25.3 0658 31 <.001-.0023
Other

kalinityas CaCO3 mg/L 63/63 499.8 130-1636 0655 11 336-645
Fluoride m/L | _65165 1.711 .132-6.39 0636 34 .422-1 A5
Redox Potential mV 65/65 74.25 -280-248 0617 35 -293-146
Specific umhos/c 65165 4851 29-14860 0172 54 1761-4490
Conductance m _

SulfatelChloride 6S165/5 10.18 j .7391-21.A8 0658 5 2.82-18.36
pH su. 65/65 6.964 6.04-7.81 0215 0 6.73-8.5
Radioactive
Gross Alpha pCi/L 52164 60.18 <10-229.9 0655 19 <14.86-73.62
Gross Alpha - pCI/L 52J65 0-91.79 0655
Uranium _ _ _

Gross Beta pC/L 41r64 48.55 <5.8-141.3 0655 42 |12.84-42.69
Lead-210 PC/L 5t64 .86-1.24 0609 0 .9-<1.33
Polonium-210 pCi/L 5/64 1 _ c.04-2.75 0658 3 <.05-.18
Radiuni-226 pCUL 4164 _.08-<.17 0620 2 -. 04-.17
Radium-228 pCI/L 24/64 -c.39-3.64 0659 19 ___.4-_.8

horium-230 pCI/L 2165 - '.8-<2 0655 O | <.8-<2.3
Uranium-234 pCVIL 6/6 17.78 1.6-41.1 0172 33 17.9-24.9
Uranium-235 pC/L 3/6 .7817 .4-1.6 0201 50 7 .52-.75
Uranium-238 pCUL/ 616 15.35 1.3-32.7 0201 50 | 10.7-15
Al measurements are filtered except specific conductance, pH. redox potential, and alkalinity as CaCO3 (which are unfiltered).

bOne-half the detection limit was used to calculate the mean; mean was not calculated i fewer than half of the samples were above
detection

Ground water concentrations of arsenic, cadmium, lead, molybdenum, nitrate, selenium,
uranium, gross alpha, and combined radium-226 and radium-228 are regulated by UMTRA
standards (Table 2-1). Nitrate, arsenic, cadmium, molybdenum, selenium, uranium, and gross
alpha activity are site-related constituents that exceed their respective standards of 44 mgAL,
0.05 mglL, 0.01 mgAL, 0.1 mgAL, 0.01 mg/L, 0.044 mgfL, and 15 pCi/L. Lead occurs above
natural background, but the maximum concentration of 0.018 mg/L is relatively low and less
than the UMTRA ground water standard of 0.05 mgAL. The remaining regulated constituents,
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combined radium-226 and radium-228, are present in the alluvial ground water at relatively low
concentrations below the UMTRA ground water standard of 5 pCi/L, or were not detected. J
Ammonia, arsenic, molybdenum, nitrate, selenium, uranium, and vanadium are selected as the
focus for the remainder of the discussion on contamination in the alluvial aquifer. Arsenic, i
molybdenum, nitrate, selenium, and uranium are selected because they are site-related
constituents that exceed their respective UMTRA ground water standards. Ammonia and
vanadium are selected because they are present at concentrations significantly greater than
natural background.

Ammonia J
Distribution of ammonia concentrations in the alluvial aquifer is shown in Figure 5-28 for the
August 1998 sampling event The colored areas on the figure exceed the approximately |
200 mg/L risk-based concentration (RBC) for human health (Section 6.1). The highest
concentrations in the plume appear to originate near the center of the former gypsum-vanadium
evaporation pond and extend in a southwesterly direction through the western portion of the j
mitigation wetland. The highest ammonia concentration of 669 mg/L is located at monitor well
RFN-590, which is centered near the west end of the mitigation wetland, approximately 2,100 ft
downgradient from the former source area. Elevated concentrations extend west of the mitigation
wetland boundary to the Roaring Fork gravel operation where the concentrations decrease to less
than 50 mglL.

A similar ammonia distribution pattern is observed for January 1999. However, the
concentrations in the plume tend on average to be slightly lower in 1999 than in 1998. For
example, the highest concentration at monitor well RFN-590 decreased to 627 mg/L in 1999 .

from 669 mg/L in 1998. Similar decreases in ammonia concentrations are evident in 1999 at
most of the other locations in the plume with two notable exceptions. Ammonia concentrations
in ground water sampled from monitor well RFN-658, which is located near the center of the ]
former gypsum-vanadium evaporation pond, increased to 367 mg/L in 1999 from 283 mg/L in
1998. This suggests evidence for a more recent plume that may have been mobilized when the
surface remediation was in progress. Perhaps water-soluble constituents in the tailings were j
mobilized by construction water applied during the surface remediation and by irrigation during
the reseeding operation at the conclusion of the surface remediation. The other exception is an
increase observed in 1999 at monitor well RFN-635, which is located along the river J
approximately 800 ft downgradient from the mitigation wetland. Ammonia concentration at this
most downgradient location increased to 550 mg/L in 1999 from 502 mg/L in 1998, suggesting
the center of the plume is naturally flushing to the river.

Arsenic

Arsenic concentrations (Figure 5-29) in ground water at most wells are at the detection limit
(0.001 mg/L) and only two locations (RFN-658 and -659) had concentrations of arsenic in
ground water exceeding the UMTRA standard of 0.05 mg/L. The maximum detected j
concentration of arsenic for the August 1998 sampling event was 0.30 mg/L at well RFN-658
which is located near the former gypsum-vanadium evaporation pond.

I
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In January 1999 the arsenic concentration at well RFN-658 decreased to 0.08 mg/L, a value only
slightly above the UMTRA standard. Arsenic concentrations in ground water from the
January 1999 sampling event are presented in Figure 5-30. Elevated arsenic concentrations
observed in 1998 and 1999 do not extend beyond the boundary of the New Rifle site. The limited
distribution of arsenic may be attributed to slow plume migration and adsorption by the alluvial
aquifer matrix, an interpretation that is consistent with the relative immobility of arsenic as
predicted by the Kd (Section 4.4).

Molybdenum

Molybdenum concentrations are distributed in the alluvial aquifer as shown in Figure 5-31 for
the period August 1998. The colored areas in Figure 5-31 delineate molybdenum concentrations
above the UMTRA ground water standard of 0.1 mg/L. The highest concentrations ranging
between 3.6 and 6.4 mg/L appear to be located beneath the former tailing area (RFN-218, -219,
-659) and the former gypsum-vanadium evaporation ponds (RFN-658). The plume extends off
site in a southwest-west direction as far downgradient as the Roaring Fork gravel operation.
Concentrations up to 0.18 mg/L molybdenum detected in ground water from monitor well
RFN-195, which is located just west of the Roaring Fork holding pond, represents the most
downgradient leading edge of the plume that exceeds the UMTRA standard. Similar
molybdenum concentrations and distribution patterns are observed for the January 1999 ground
water sampling results.

Nitrate

Distribution of nitrate concentrations in the alluvial aquifer is shown in Figure 5-32 for theL August 1998 ground water sampling event. In addition, results of the field analyses performed
during the 1998 field investigation (Table 4-1) are included in Figure 5-32 to obtain the most
comprehensive coverage possible. The colored areas on the figure exceed the UMTRA standard

L of44mg/L.

It is evident from Figure 5-32 that most of the nitrate contamination has migrated offsite in a
southwest-west direction. The most striking feature in Figure 5-32 is the delineation of two
distinct plumes separated by the Roaring Fork gravel ponds. The highest nitrate concentration of
635 mg/L (RFN-589) is located in the east plume in an area between the Roaring ForkL dewatering pond and the west end of the mitigation wetland. Ground water flow velocities in this
area of the alluvial aquifer increase toward the Roaring Fork dewatering pond due to the active
mining operation, especially during higher river stage (Section 5.2.2.1), thereby enhancing the
natural flushing of nitrate. Plume water actively drawn into the dewatering pond is then pumped

L - into the downgradient holding pond at which point the water evaporates and infiltrates back into
the alluvial aquifer. The ground water mounding effect from the holding pond tends to increaseL the ground water flow velocities in a radial pattern downgradient from the holding pond, thereby
reducing nitrate concentrations through dilution and dispersion. The maximum nitrate
concentration associated with the west plume is 377 mg/L at monitor well RFN-l 95.

Two small anomalous areas where nitrate concentration in the ground water is slightly elevated
above the UMTRA standard of 44 mg/L occur over 2 miles downgradient of the New Rifle site.L Nitrate concentrations measured in 1998 at these locations are 48 and 48.6 mg/L, at temporary
well location RFN-1 84 and monitor well RFN-617, respectively. Monitor well location
RFN-617 was installed in 1998 as a replacement for private well RFN-428 that was damaged in
1997. The most recent nitrate concentrations in ground water collected at this location are higher

DOE/razd Junction Office Site Observational Work Plan for New Rifle, Colorado
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than the historical levels of 12 mglL reported in 1991 and 1992 when the original well was first
sampled. However, as illustrated in Figure 5-33, nitrate levels appear to be declining since the I
highest concentration of 75 mg/L was detected in 1995. It is possible that increased ground water r

flow velocities downgradient from the Roaring Fork holding pond has contributed to the slightly
elevated nitrate concentrations detected at this location. Conversely, the nitrate could originate
from sources other than the former milling activities, such as septic tanks, cattle stock ponds, or
fertilizer. In any case, the nitrate levels at these two downgradient locations only slightly exceed
the UMTRA standard and appear to be limited in areal extent.

Selenium

The distribution of selenium in August 1998 exceeding the 0.05 mg/L EPA SDWA ground water |
standard (Table 2-1) is delineated by the colored areas in Figure 5-34. A larger area exceeds the
UMTRA standard of 0.01 mgfL, including many background locations; therefore, the area
exceeding the 0.05 mg/L standard is a better indicator of the extent of site-related contamination.
The distribution is somewhat similar to that of arsenic, in that elevated concentrations are
generally confined to the site. Concentrations exceeding the 0.05 mg/L standard is exceeded at
only three on-site locations. The highest concentration of 0.78 mg/L selenium was detected at I
monitor well RFN-658 which is located near the center of the former gypsum-vanadium
evaporation pond.

In January 1999 the concentration detected at monitor well RFN458 decreased to 0.16 mgIL.
Selenium concentrations from the January 1999 sampling event are presented in Figure 5-35.
Similar to arsenic, the limited distribution of selenium may be attributed to slow plume migration I
and adsorption by the alluvial aquifer matrix, an interpretation that is consistent with the relative
immobility of selenium as predicted by the Kd(Section 4.4). -

Uranium

The uranium plume associated with the site is shown in Figure 5-36 for August 1998. In
addition, results of the field analyses performed during the 1998 field investigation (Table 4-1)
are included in Figure 5-36 to obtain the most comprehensive coverage possible. The colored
areas on the figure exceed the UMTRA ground water standard of 0.044 mg/L uranium. J
It is evident from Figure 5-36 that the uranium dispersion is similar to the nitrate dispersion with
respect that contamination has migrated a significant distance off site and the Roaring Fork J
gravel ponds separate two distinct plumes. The highest uranium concentration of OAO mglL
(RFN-655) is located in the east plume near the northern boundary of the former tailing area and
extends southwest-west to the Roaring Fork dewatering pond. As with nitrate, natural flushing of '
uranium is being enhanced by the increased ground water flow velocities created by the
dewatering activities at the Roaring Fork gravel pond (Section 5.2.2.1). Similarly, the radial
dispersion of uranium exhibited by the west plume around the downgradient holding pond C
reflects the increase in ground water velocities created by the ground water mound which
reduces uranium concentrations through dilution and dispersion. The maximum uranium
concentration associated with the west plume is 0.227 mg/L at monitor well RFN-596. I
Vanadium

The distribution of vanadium in the alluvial ground water exceeding the risk-based level of _
0.33 mg/L based on human health for drinking water is shown by the colored areas in
Figure 5-37. I
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The distribution of the vanadium plume bears some similarity to that of arsenic and selenium in
that the elevated concentrations are mostly confined to the site. In the case of vanadium however,
an area in the mitigation wetland southwest of the site also exceeds the 0.33 mg/L RBC.

The maximum vanadium concentration of 25.3 mgfL was detected August 1998 in the ground
water sample collected from monitor well RFN-658 which is located near the former gypsum-
vanadium evaporation pond. This is also the same ground water monitor well where the
maximum arsenic and selenium concentrations were observed. It is interesting to note that

- monitor well RFN-658 was installed in 1996 near historical on-site wells RFN-593 and -594,
which were removed during the surface remediation. All three monitor wells were completed
with a 5 ft screen interval near the upper portion of the alluvial aquifer and therefore, water

- quality results from these wells can be considered representative of the same location. RFN-658
however, is a stainless steel well point that was installed using a backhoe. The installation
procedure consisted of excavating a pit near the water table then setting the well point vertically
in the pit and driving the point approximately 1 ft deeper. The well point and pit was then
backfilled with cuttings to the original surface. Approximately 2 ft of the upper saturated
thickness is screened at RFN-658.

Vanadium concentration versus time at this location is illustrated in Figure 5-38. The data reveal
a continuous decrease in vanadium concentrations in the historical wells. Concentrations
decreased from 20 mg/L in 1985 to 0.73 mg/L in 1992 at which time the wells were removed
during the surface remediation. Concentrations increased significantly to 44 mg/L vanadium in

L 1996 when the well point was installed. This significant increase in vanadium concentration
suggests evidence for a more recent plume that may have been mobilized when the surface
remediation was in progress. Perhaps constituents in the tailings were mobilized by construction
water applied during the surface remediation and by irrigation during the reseeding operation at
the conclusion of the surface remediation. An alternate explanation is that some of the subpile
soil cuttings used to backfill the well point contained minor amounts of residual vanadium

L thereby providing a small isolated point source. In any case, the vanadium concentrations at this
location appear to be again decreasing with time. In January 1999 the vanadium concentration at
monitor well RFN-658 decreased to 12.9 mg/L.

L E Q
5.3.4 Water Quality of the Wasatch Formation

t 5.3.4.1 Background Water Quality in the Wasatch Formation

Background water quality in the Wasatch Formation can be evaluated by examining analytical
L results of water samples collected from upgradient monitor wells RFO-620, -621, -622 and

RFN-640 and -641. These wells are all completed in the upper Wasatch that is hydraulically
L connected to the alluvial aquifer, but at different depths. Wasatch monitor wells RFO-629, -630,

and -641 are all located south of the Colorado River. As with the alluvial aquifer south of the
river, these wells receive water from the recharge area that drains basalt mesas that areL geochemically distinct from the drainage systems north of the river. Because the Wasatch
Formation near the site is influenced primarily by the drainage systems north of the site, the
wells south of the river were excluded from the background analysis. Locations of the

L background monitor wells used in the evaluation are shown in Figure 5-39. Available water
quality results for samples collected May 1998, August 1998, and January 1999 at monitor wells
RFO-620, -621, -622 and RFN-640 and -641 are presented in Appendix C and summarized in

; Table 5-9.
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Concentrations of most constituents in Wasatch background ground water are lower than those
found in alluvial background ground water. The exceptions are chloride, sodium, molybdenum,
fluoride, and Ra-226. The average concentration of molybdenum in Wasatch ground water
exceeds the UMTRA standard of 0.1 mgfL and is significantly higher than molybdenum-
concentrations detected in the alluvial aquifer. Other commonly detected trace constituents
include arsenic, iron, manganese, and uranium. Most of the remaining trace constituents,
including antimony, cadmium, lead, and selenium, occur in concentrations below the analytical
detection limit. Historical concentrations of background Wasatch ground water have been as
high as 0.34 mg/L for selenium, 0.57 mg/L for uranium, and 0.26 mg/L for vanadium
(DOE 1996d). Nitrate values as high as 11 mg/L have also been reported (DOE 1996d).
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Table 5-9. Background Water Quality for the Wasatch Forrnafon-May 1998 through January 1999

An a Wasatch Background

_________ nit FOD mean I Range
Major ' .
Ammonia as NH.4 mg/L 7/7 .3994 .126-.797
Calcium mg/L 7/7 64.72 3.53-281
Chloride mg/L 7/7 913 121-2760
Magnesium mgIL 7/7 24.92 .873-117
Nitrate mgAI. 417 .2437 .0493-.674.
Sodium mg/I 7/7 878.9 443-1810
Sulfate mg/L 7/7 554 33.7-1350
Metal _

Antmony T mg.L 07 T rc.001-.e.001
Arsenic T/7L W .0039 <.001-.0064
Cadmium mg/L 0/7 <.001-<.001
Iron mg/L 5/7 .05867 c.003-.186
Lead 07io/L on -- <.001-'.001
Manganese mg/L 7/7 .1809 .0043-1.04
Molybdenum mg/L 7n7 .1625 .0102-234
Selenium mg/L o/7 <.001-<.001
Uranium mgfL 7/7 .00621 .0013-.0244
Vanadium mg/I 17 c.001-<.002
Other

kalinity as CaCO 3  mg/I. 7/7 318.9 255-403
Fluoride -- I mgtL 7 7 2.134 .237-4.01
Redox Potential | mV 7/7 52.7 65-123
Specific Conductance umhos/cm 7/7 3725 2170-6310
Sulfate/Chloride _ __ 7/7 1.196 .04035-3.849
pH s.u. 7/7 8.062 7.04-8.54
Radioactive
Gross Alpha PCI/ 217 <10.74-<49.34
Gross Beta pCUL o07 c10.97-<48A8

ead-210 pCUL 0/7 <.87-<1.3
Polonium-210 pCUL 2/7 <.06-.16
Radium-226 pCUL 5i7 .148 <.I-.35
Radium-228 pCUL 017 <.66-<.75
[horium-230 pCUL 1/7 .6
All measurements are filtered except specific conductance, pH, redox potential, and alkalinity (as
CaCO3) which are unfiltered.
bOnehalf the detection limit was used to calculate the mean; mean was not calculated I fewer than half of the
samples were above detection

Time-concentration plots for selected constituents in Wasatch background wells are shown in
Figures 5-40 through 5-44. As with the alluvial background wells, concentrations vary
significantly for some wells over time; there is also a large degree of difference in concentrations
between different wells. Wells showing the least variability generally contain constituents
present at very low concentration levels. No readily discernible patterns or trends can be
identified.
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Background water in the Wasatch Formation is characterized by a predominance of the sodium
cation (Figure 5-27). The dominant anionic species is either sulfate or chloride. Sodium a
concentrations range from 443 to 1,810 mgfL, sulfate from 34 to 1,350 mg/L, and chloride from I
121 to 2,760 mg/L. Alkalinity, as calcium carbonate, ranges from 255 to 403 mg/L. On average,
the Wasatch ground water pH is above neutral (8.1 s.u.) and the redox condition is slightly
oxidizing (oxidation-reduction potential 53 mV).

Geochemical modeling of ground water from the Wasatch monitor well RFO-621, using the
PHREEQE computer software program (Parkhurst 1980), indicates the background water is at or
near saturation with respect to calcite (calcium carbonate), magnesite (magnesium carbonate),
and fluorite (calcium fluoride). Equilibrium with fluorite is consistent with observed
concentrations of fluoride as high as 4.0 mg/L (Table 5-9).

5.3.4.2 Site Impacts on the Wasatch Formation J
Ground water samples were collected in August 1998 and January 1999 at 13 on-site and
downgradient monitor wells completed in the Wasatch Formation. Sampling results are
summarized in Table 5-10 and presented in Appendix C The range in natural background is
provided in Table 5-10 for comparison. Monitor well locations are shown in Figure 5-39.

Site Observational Work Plan for New Rifle-, Colorado DOE/Grand Junction Office
Page 5-72 November 1999 J



Document Number U0059601 Site Conceptual Model

Table 5-10. On-Site and Dowhnradient Wasatch Ground Waterht Pew Rfle -August 1998 and
January 1999

Analyte | Unit | Wasatch Aquifer Background Range
___ __ __ __FO__ __M einb Range Ma Wel _ _ _ _ _ _ _ _ _

Major
Ammonia as NH4  mg/L 26126 58.12 .186-618 0206 .126-.797
Calcium mg/I 2525 183.6 6.74-484 0226 3.53-281
Chloride mg/I 26126 739.5 63.7-1470 0205 121-2760
Magnesium mg/L 25125 63.81 1.64-210 0206 .873-117
Nitrate mg/L 23/26 67.13 -c.011-964 0643 .0493-.674
Sodium mg/L 25125 1237 371-2900 0629 443-1810
Sulfate mg/L 26126 2241 272-6540 0627 33.7-1350
Metal
Antimony mg/L 6/25 <.001-.004 0205 <.001-c.001
Arenic m 23/25 .004851 .00062-.0231 0205 -c.001-.0064
Cadmium mg/L 2/25 .001-.0011 0633 <.001-c.001
Iron mg/L 12/25 c.003-4.34 0206 c.003-.186
Lead mg/L 0/25 c.001-c.001 0651 <.001-<.001
Manganese mg/L 24/25 A906 c.001-229 0206 -.0043-1.04
Molybdenum mg/L 25125 .173 .0138-.898 0208 .0102-234
Selenium mg/L 1525 .002155 c.0001-.0145 0643 '.001-.001
Uranium mg/L 18/25 .0145 c.001-.106 0226 .0013-.0244
Vanadium mg/L 10125 _c.001-.0106 0225 c.001-<.002
Other
Alkalinity as CaCO3  mgAI 23123 277 65-491 0629 255-403
Fluoride mg/L 26/26 1.129 .101-2.83 0633 .2374.01
Redox Potential mV 26/26 7.615 -214-214 0205 65-123
Specific umhos/cm 26/26 6053 2360-12490 0627 2170-6310
Conductance
Sulfate/Chlodide 26/26 3.59 .02612-9.185 0627 .04035-3.849
pH s.u. 26/26 7.908 6.37-11.12 0225 7.04-8.54
Radioactive

Gross Alpha pCVL 2125 0 .11.08-104.9 0226 <10.74-<49.34
Gross Beta pCi/L 2/25 _ 14.54-32.08 0226
Lead-210 pCiVL 0/25 <1 1.5-<96.61 0206 <10.97X-48.48
Polonium-210 pCVL 0/25 _ _ .87-<1.02 0207 <.87-<1.3
Radium-226 pCiVL 1/25 -c .06-.15 0622 <.06-.16
Radium-228 pCVL 11/25 <.11-1.94 0205 <.1-.35
Thorium-230 pCVL 18125 .9687 <.6-1.84 0629 <.66-<.75

0/25 _c.8-<1.3 0651 <.8-<1.6
All measurements are fitre except specific conductance, pH, redox potential, and alkalinity (as CaCO 3 ) which are unfiltered.

bOne-half the detection Emit was used to calculate the mean; mean was not calculated 11 fewer than half of the samples were above
detection

Nitrate, molybdenum, uranium, and gross alpha are the only regulated constituents that exceed
an UMTRA ground water standard in the Wasatch Formation. Nitrate concentrations greater than
the 44 mg/L standard were detected in ground water collected at monitor wells RFN-208 and
-643. Both of these monitor wells are located within 250 ft of each other approximately one-half
mile west of the site boundary. Monitor well RFN-208 is constructed with a 10 ft screen
beginning approximately 7 ft below the top of the Wasatch contact. Monitor well RFN-643 is
installed with a 1O-ft screen beginning approximately 37 ft below the Wasatch contact. Both
monitor wells are screened across fine-grained sandstone. The maximum nitrate concentration of
964 mg/L was detected in January 1999 in monitor well RFN-643.

DOEIUrand Junction Oflice
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Molybdenum was detected above the 0.1 mg/L UMTRA standard in ground water samples
collected at monitor wells RFN-207, -208, -226, -622, and -633. Three of the wells, RFN-207, j
-208, and -226, are completed with 1 0-ft screens beginning 6 to 8 ft below the contact between
the alluvium and Wasatch Formation. Monitor well RFN-622 is completed with a 5-ft screen
beginning 10 ft below the Wasatch contact and monitor well RFN-633 is completed with a 10-ft J
screen approximately 33 ft below the Wasatch contact. The maximum molybdenum
concentration of 0.898 mg/L was detected in ground water sampled from the shallow monitor
well RFN-208. The standard is also exceeded by the 0.2 mg/L molybdenum concentration J
observed in the upper range of natural background water samples (Table 5-9). Historically,
molybdenum concentrations have been reported above 0.3 mg/L at background monitor well
RFO-622 (Figure 5-42). Thus, some of the source of molybdenum observed in the Wasatch is I
most likely naturally occurring.

Uranium was detected in ground water samples at concentrations slightly above the 0.044 mgfL J
UMTRA standard at monitor wells RFN-208 and -226. Uranium concentrations observed in
water sampled from monitor well RFN-208 ranged from 0.056 mg/L in August 1998 to
0.061 mg/L in January 1999, values that are only slightly above the standard. The maximum j
uranium concentration of 0.106 mg/L was detected in ground water sampled at monitor well
RFN-226 in August 1998. The uranium concentration at this location decreased to 0.078 mg/L in,
January 1999. J
Several other constituents in ground water samples collected from Wasatch monitor wells exceed
the upper range in natural background. However, most of these constituents, including calcium,
chloride, magnesium, sodium, sulfate, and iron can be attributed to natural variations within the
Wasatch Formation rather than downward vertical contaminant migration from the alluvial
plume. One exception is ammonia, which exceeds the upper range in natural background at I
several Wasatch monitor wells. The most notable exceedance is at monitor well RFN-206 where
a maximum concentration of 618 mg/L was detected in the ground water sample collected
January 1999. Monitor well RFN-206 is installed with a 10-ft screen beginning approximately ]

6 ft below the Wasatch contact. Ammonia, however, does not appear to have migrated to the
lower confined and semiconfined flow system as evidenced by ground water samples collected at
different depth intervals from several other monitor wells located within a 100-ft radius of U
RFN-206. Results of ammonia analyses for samples collected in January 1999 are summarized
in Table 5-11 in order of increasing screen depth. All these wells are nested downgradient of the
former source area, as shown in Figure 5-45, in a location near the center of the mitigation I
wetland.

Table S- I . Summary of Contaminant Concentrations at Five Nested Monitor Wells

Depth (if) of Top of Sre
Monitor Completion Screen below Acreen mmonia Nitrate Molybdenum Uranium

well Zone AlluviaI-Wasatch length (mgIL) (mglL) (mgIL) (mglL)(RFN) Contact (ft) ____

217 AlluvIum NA 15 319 0.393 1.54 0.107
208 Wasatch 6 10 818 0.475 0.0684 0.0039
629 Wasatch 18 10 89 0.660 0.0319 0.0081
627 Wasatch 38 20 101 0.30 0.0403 0.0059
628 Wasatch 63 20 0.9 0.428 0.0237 0.0010
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Figure 5-45. Ground Water Concentrations (mg/L) of Selected Site-related Contaminants at Five Nested
Monitor Well Locations

Ammonia concentration of 319 mg/L is observed in the overlying alluvial plume water sampled
from monitor well RFN-217. However, the ammonia concentration increases to 618 mg1L in
ground water sampled from the shallowest Wasatch well RFN-206. This suggests the ammonia
concentration in the alluvial plume has historically been much higher and has since migrated
further downgradient (Section 5.3.3.2). Concentrations in the Wasatch appear to decrease rapidly
with depth as evidenced by the relatively low ammonia concentration of 0.9 mg/L observed in
the deepest completion at RFN-628. The relatively low-permeability claystone and siltstone beds
of the Shire Member form aquitards that separate the overlying alluvial aquifer from the deeper
and more permeable sandstone of the middle Molina Member; thereby reducing the possibility of
downward contaminant migration to the lower aquifer.

Similar results are observed for nitrate, molybdenum, and uranium. For nitrate, the plume in the
overlying alluvial aquifer has migrated a significant distance away from the former source area
as evidenced by the distribution pattern revealed in Figure 5-32 and by the background nitrate
concentration of 0.393 mg/L measured in the alluvial water at RFN-217. Conversely,
molybdenum and uranium concentrations in the alluvial plume water collected at monitor well
RFN-217 are elevated above their respective UMTRA ground water standard. However, the
concentrations for all three constituents are within the range in natural background for all the
ground water samples that were collected from these nested Wasatch wells. Complex vertical
gradients that exist in the Shire Member are the result of aquitard forming claystone and siltstone
units that separate alluvial ground water from the lower flow system in the Molina Member
(Section 5.2.3). These aquitards in the Shire Member limit downward contaminant migration
from the alluvium to the lower flow system. The absence of elevated ammonia, nitrate,
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molybdenum, and uranium observed in the ground water samples collected from the deeper
Wasatch well RFN-628, which is also completed in the Shire Member, provides a good J
indication that the lower flow system in the Molina Member has not been negatively impacted by
site-related contamination.

53.5 Contaminant Fate and Transport

Ground water discharge to the Colorado River and geochemical processes will eventually J
decrease the contaminant concentrations in the alluvial aquifer at the New Rifle site to
background levels. The time required for one pore volume of ground water to migrate from the
most contaminated upgradient location on the site to a point of discharge into the Colorado River j
approximately 5,000 ft southwest of the site is estimated at 11 years assuming 1.25 ft/day as the
average linear ground water flow rate. However, as contaminated ground water migrates
downgradient, some of the contaminant is subject to dispersion as the water moves through the J
heterogeneity of the aquifer. In addition to dispersion, as contaminated ground water migrates
through the alluvial aquifer, some of the contamination transfers between the solid and liquid
phases. These geochemical phenomena cause the contamination to travel at a slower rate than the i
average ground water velocity. Therefore, the time required for contaminants in the alluvial
system to naturally flush clean can be significantly greater than 11 years and one pore volume of
ground water. J
The geochemical processes that cause contaminant retardation can include adsorption,
absorption, precipitation, diffusion into immobile porosity, transfer to vapor phases, and so on
(these collective processes will simply be referred to as "adsorption" in the rest of this
discussion). It is generally not possible to differentiate among all of these processes. However,
for many aquifer systems, a bulk parameter (the distribution coefficient or Kd) has been used 2
with some success to describe the retardation of contamination. Single-point Kd values were
determined for As, Mo, Se, U. and V (Section 4.0). A summary of the results is presented in
Table 5-12. M V

Table 5-12. Summary of Distribution Coefficients in Alluvium at the New Rifle Site J

Parameter A Mo Kd (mUg)

Mean 5.5 0.1 2.3 0.7 4.9
Minimum 1.2 -0.2 1.1 -0.3 1.2
Maximum 9.2 0.4 4.2 1.4 10.5

The average Kd values presented in Table 5-12 indicate that As, Se, and V are likely to sorb to
soils in the subsurface, while Mo and U are not. In addition, the range of Kd values is highly
variable for As, Se, and V. The negative values observed for Mo and U suggest that even
background levels in the subsurface could be contributing to levels detected in ground water. In
general, the observed Kd values at the New Rifle site indicate that movement in alluvial aquifer
ground water is expected to be retarded for V and As, and to a lesser extent for Se, through
adsorption by aquifer materials. Conversely, Mo and U are expected to be conserved in the
ground water, as evidenced by average Kd values less than 1, which indicate little or no
retardation. The relative mobility of As, Mo, Se, U, and V is consistent with the contaminant
dispersion patterns observed in ground water samples collected from the most recent sampling in
1998 (Figures 5-30, -31, -35, -36, and -37).
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A quantitative computer model was developed to predict the concentration and distribution of the
contaminants of concern (COCs) in the future (Appendix D). The model incorporates the various
flow and transport parameters that affect the hydraulic head and contaminant distribution.

5.3.5.1 Computer Flow and Tirnsport Model --

Natural flushing is an acceptable remediation strategy that allows natural processes to reduce the
ground water contaminants to background levels, MCLs, or ACLs provided that: (1) contaminant
concentrations decrease to the regulatory limits within 100 years, (2) institutional controls to
protect the public health and environment are maintained during the cleanup period, and (3) the
ground water is not currently, and is not projected to become, a source for a public water system
(Section 2.0). A ground water flow and transport model was developed to evaluate if natural
processes will reduce site-related concentrations of As, Mo, NO3, Se, U, and V to regulatory
levels in the alluvial aquifer within the 100-year time frame. Vanadium was selected for
modeling because of its extremely high levels compared to background. All other modeled
constituents are regulated by UMTRA.

The existing ground water flow pattern at the New Rifle site was modeled with the MODFLOW
software package (McDonald and Harbaugh 1988), a multi-layered, three-dimensional
hydrologic flow model published by the USGS. Results of the flow model were then coupled to
MT3D (Zheng 1990), a modular three-dimensional transport model to simulate advection and
dispersion of contaminants in the ground water system. Hydraulic conductivity, dispersivity, and
Kd are identified as the most sensitive input parameters to the MODFLOW and MT3D
simulations. By varying these sensitive input parameters during each of the 100 simulations that
were performed to predict the mean concentration, the variance associated with the mean
predicted concentration was used to calculate the probability that the contaminant concentration
will exceed the respective cleanup goal.

Initial MT3D modeling results indicate the Roaring Fork dewatering activities enhance the
natural flushing of contaminants. In general, the dewatering activities tend to accelerate
migration of the contaminant plume beneath the site toward the dewatering pit. Additionally, the
ground water mound created by the holding pond creates a radial warping of flow directions
downgradient from the gravel operations which tends to disperse and dilute contaminant
concentrations to a greater extend than natural flushing alone. It appears from the initial
modeling results that the dewatering activities may shorten the natural flushing time period
required to met the regulatory standard for a conservative species such as uranium by as much as
10 percent assuming a 10-year economic life-span for the gravel reserves. For purposes of
evaluating if the natural flushing option is acceptable as a compliance strategy, the MT3D
modeling was performed simulating natural flushing with no dewatering activities. This results
in a more conservative estimate of predicted ground water concentrations.

Details regarding the model's construction, calibration, sensitivity analysis, and stochastic
parameters are presented in Appendix D. These codes are fully described in the references cited
and have been verified, benchmarked, and approved for use by most government and regulatory
agencies. A summary of the modeling results is presented in the following section.
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Natural Flushing Arsenic

Arsenic concentrations above the 0.05 mgfL UMTRA ground water standard are associated with
a relatively small ground water plume beneath the center of the former gypsum-vanadium
evaporation pond as previously illustrated by the plume map presented in Figures 5-29 and J
5-30. The maximum detected concentration of arsenic for the August 1998 sampling event was
0.30 mg/L. In January 1999 this concentration decreased to 0.08 mgIL, a value only slightly
above the cleanup goal. The higher 1998 value of 0.30 mglL is a conservative estimate of the
initial concentration for the MT3D contaminant transport modeling. Predicted ground water
concentrations above the proposed 0.05 mg/L arsenic standard at 100 years into the future is
presented in Figure 5-46. The results indicate that the maximum arsenic concentration is
predicted to decrease to 0.06 mg/L after 100 years of natural flushing. Stochastic simulations
based on the August 1998 sampling results as the initial concentrations predict a small area near
the Colorado River where the probability is greater than 5 percent that the 0.05 mg/L ground J
water standard will be exceeded at 100 years (Figure 5-47). The probability is less than 5 percent
that the arsenic concentrations will exceed the standard in the alluvial aquifer in all other areas of
the site.

The contaminant transport simulation was repeated using the most recent January 1999 sampling
results for the initial concentration. In 1999 the maximum concentration was 0.08 mg/L, a value I
only slightly above the ground water standard (Figure 5-30). After 15 years of natural flushing
the maximum arsenic concentration is predicted to decrease to 0.048 mg/L which is below the
standard. A probability contour map, based on the most recent January 1999 sampling results as I
the initial concentrations, indicate a very small area beneath the New Rifle site where the
probability is 5 to 10 percent that the arsenic concentrations will exceed the 0.05 mg/L ground
water standard at 15 years into the future (Figure 5-48). After 20 years of natural flushing the
MT3D stochastic simulations predict the probability is less than 5 percent that the arsenic
concentrations will exceed 0.05 mg/L in the alluvial aquifer in all areas of the site, effectively
meeting the UMTRA ground water standard.

Natural Flushing Molybdenum

Molybdenum concentrations at the New Rifle site exceed the 0.1 mg/L UMTRA ground water
standard for the August 1998 sampling event (Figure 5-31). The highest concentrations, ranging
between 3.6 and 6.4 mg/L, appear to be located beneath the former tailing area (RFN-218, -219, I
and -659) and the former gypsum-vanadium evaporation ponds (RFN-658). The plume extends
off site in a southwest-west direction as far downgradient as the Roaring Fork gravel operation.
Predicted ground water concentrations above the 0.1 mgfL molybdenum standard at 20 years into I
the future are presented in Figure 5-49. As evident by Figure 5-49, the areal extent of the
molybdenum plume is significantly reduced through natural flushing. After 25 years of natural
flushing the maximum molybdenum concentration is predicted to decrease to 0.048 mg/L which I
is less than the 0.1 mg/L standard. MT3D stochastic simulations indicate a probability less than
5 percent that the standard will be exceeded in the alluvial aquifer 25 years into the future.

-J
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Figs 5-46. Predcted Arsenic Concentrations in the Ground Water at the New Rifle Site at 100 Years
Based on the August 1998 Sampring Data- 100 Simulations

Figure 5-47. robablity of Arsenic Concentratons Exceeding the 0.05 mgx1 UMTRA Ground Water
Standard at the New Rifle Site at 100 Years Based on the August 1998 Sampring Data-100 Sinulations
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Figue 5-48. Probability of Arsenic Concentrayons Exceeding te 0.05 mgL UM7RA Groumd Water
Standard at the New Rifle Site at 15 Years Based on Use January 1999 Sampling Dafa-I10 Simulations

,

Figure 5-49. Predicted Molybdenum Concentratons in the Ground Water at the New Rifle Site at
20 Years Based on he August 1998 Sampling Data-100 Simuations
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Natural Flushing Nitrate

Geochemical and biological reactions are believed to be the primary factors in governing the
subsurface behavior of nitrate and associated species. However, biodegradation processes in the
subsurface are complex and often do not follow the first-order rate reaction equations
(Zheng 1990). In addition, the biodegradation decay constant for nitrate in the dissolved and
sorbed phases at the New Rifle site are not known. For these reasons, a linear isotherm (Kd) was
used in the MT3D simulations although adsorption is not typically thought to play a role in
nitrate fate and transport in the ground water. Results of Kd analysis support this generalization
(Calculation Set U0058100). Nitrate Kds were determined to be equal or less than zero,
indicating no affinity for nitrate adsorption to soil. A conservative value of 0.1 mgfL measured
for molybdenum (fable 5-12) was used as the Kd for nitrate simulations. Assuming a linear
sorption isotherm rather than a biodegradation rate results in a more conservative estimate of the
predicted concentrations.

Nitrate concentrations up to 635 mg/L in the alluvial ground water were detected from the
August 1998 sampling event at monitor well RFN-589 which is located between the Roaring
Fork dewatering pond and the west end of the mitigation wetland. Results of the 1998 sampling
and analysis are presented in Figure 5-33 for comparison to the predicted concentrations at
10 years into the future (Figure 5-50). Predicted concentrations above the 44 mg/L UMTRA
ground water standard, shown in Figure 5-50, indicate that most of the nitrate has naturally
flushed from beneath the site after 10 years. The maximum concentration is approximately
120 mg/L at this time period. After 15 years of natural flushing the maximum concentration
decreases to 33 mgfL which is less than the UMTRA ground water standard. Results of the
100 stochastic simulations indicate at 15 years into the future the probability is less than
5 percent that the nitrate concentrations in ground water beneath any area of the site will exceed
the UMTRA 44 mg/L standard. Similar results are predicted using the most recent January 1999
sampling and analysis data for the initial concentrations.

Natural Flushing Selenium

Selenium concentrations above the 0.05 mg/L SDWA standard (proposed ACL; see Sections 6.3
and 7.0) are generally confined to the site (Figures 5-34 and 5-35). The highest concentration of
0.78 mg/L selenium was detected at monitor well RFN-658 which is located near the center of
the former gypsum-vanadium evaporation pond. In January 1999 this concentration decreased to
0.16 mg/L. The more conservative value of 0.78 mg/L was used as the initial concentration for
the predictive modeling. Predicted ground water concentrations above the 0.05 mg/L selenium
standard are presented in Figure 5-51. Results indicate the maximum selenium concentration is
expected to decrease to 0.08 mg/L after 75 years of natural flushing.

The maximum predicted selenium concentration in the ground water after 100 years of natural
flushing is 0.042 mg/L, indicating that on average, the 0.05 mg/L SDWA standard will be met in
approximately 100 years. Stochastic simulations using the more conservative August 1998
sampling data as the initial concentrations indicate the there is only a 5 to 28 percent probability
that the standard will be exceeded beneath a very small area adjacent to the Colorado River, as
the ground water plume naturally flushes for 100 years into the Colorado River (Figure 5-52).
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Natural Flushing Uranium

Predicted uranium concentrations above the UMTRA 0.044 mg/L ground water standard at
20 years into the future is presented in Figure 5-53. Uranium concentrations and the relative
extent of the plume are predicted to decline significantly from the concentrations observed in
August 1998, as seen in Figure 5-36 for comparison. On average, the maximum uranium
concentration is predicted to decrease from 0.40 mg/L observed in August 1998 to 0.09 mg/L
after 20 years of natural flushing.

After 40 years of natural flushing the MT3D simulations predict that all the site-related uranium
will be essentially flushed from the alluvial aquifer. Results of the 100 stochastic simulations ]
indicate at 40 years into the future the probability is less than 5 percent that the uranium
concentrations in ground water beneath any area of the site will exceed the UMTRA 0.044 mg/L
standard. J
Natural Flushing Vanadium

Vanadium concentrations above the proposed 0.33 mg/L cleanup goal (see Sections 6.3 and 7.0)
are shown in Figure 5-37 for the August 1998 sampling event. The distribution of elevated
vanadium concentrations is mostly confined to the site and to the mitigation wetland located J
southwest of the site. The maximum vanadium concentration of 25.3 mg/L was detected in the
ground water sample collected from beneath the former gypsum-vanadium evaporation pond at
monitor well RFN-658. In January 1999 the vanadium concentration at this location decreased to J
12.9 mg/L..

Predicted ground water concentrations above the proposed 0.33 mg/L cleanup goal at 100 years J
into the future are presented in Figure 5-54. As evidenced from Figure 5-54, the model predicts
the maximum vanadium concentration will decrease to 4.4 mg/L at 100 years; a value that is
above the cleanup goal. It also appears that the areal extent of the plume does not appear to I
decrease significantly in size after 100 years of natural flushing. The relatively low amount of
plume dispersion and concentration dilution predicted after 100 years of natural flushing is
consistent with the relatively high Kd measured for vanadium.

Similar results are predicted using the January 1999 sampling data as the initial vanadium
concentration (Figure 5-55). For example, the maximum vanadium concentration is predicted to I
decrease to 2.9 mg/L at 100 years; a value that is also above the cleanup goal. The MT3D model
predictions indicate approximately 270 years of natural flushing is required to reduce the
January 1999 vanadium concentrations to the 0.33 mg/L cleanup goal. The modeling results also I
suggest that the initial concentration at monitor well RFN-658 needs to be reduced to
approximately 1.25 mg/L for the maximum vanadium concentration to naturally flush to a level
below the cleanup goal within 100 years. Therefore, it is apparent from the MT3D modeling -
results that natural flushing will not achieve the 0.33 mg/L cleanup goal for vanadium within the
1 00-year compliance time frame. However, it should be noted that the most recent decreases in J
vanadium observed at monitor well RFN-658 (Figure 5-38) are inconsistent with the relative
immobility predicted by the Kd (Section 4.4). If vanadium continues to decrease at the rate
observed at historical wells RFN-593 and -594 prior to the surface construction (Figure 5-38)
the current vanadium concentrations will be less that 2 mg/i. in approximately 4 to 5 years,
allowing natural flushing to reduce the remaining vanadium below the cleanup goal within the
100-year time period. J
Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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Figure 5-52. P alifty of Selenium Cocntratons Exceeding the 0.05 nxg4 SDWA Ground Water
Standard at the New Rifle Sffe at 100 Years Based on the August 1998 Samping Data-100 Simulatons

Figure 5-53. Predicted Uranium Connations in the Ground Water at te New Rifle Site at 20 Years
Based on the August 1998 Sampling Data-100 Simulations

DOEGrand Junction Office
November 1999

Site Observational Work Plan for New Rifle, Colorado-
Page 5-47



Donument Numbe U0058601 Site Coonspual Model
Document Number H0058601 Site Conccvtual Model

Figure 5-54. Predcted Vanadium Concentrations in the Ground Water at the New Rfle Site at 100 Years
Based on the August 1998 Sampring Data-100 Simulations

j

Figure 5-55. Predicted Vanadium Concentrations in the Ground Water at te New Rifle Site at 100 Years
Based on the January 1999 Sampling Data-I 00 Simulations
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5.4 Ecology

Field investigations were conducted in 1998 (Section 4.9) to complete the assessment of
ecological risks associated with site-related contaminated ground water and to assist in
developing the site conceptual model required for simulating natural flushing. Results of the
ecological risk assessment are presented in Section 6.0. Plant ecology as it relates to the
development of the site conceptual model is presented below.

5.4.1 Plant Evapotranspiration

Vegetation can influence both recharge and discharge from the alluvial aquifer depending on the
health of the plant communities, soil properties, and depth to ground water. Vegetation at the site
and surrounding areas were mapped to support the water balance model developed as part of the
numerical flow and transport model (Appendix D). Several types of vegetation were identified as
shown in Figure 5-56.

5.4.2 Methods

Most of the site and an equal area immediately downgradient of the west fence boundary are
dominated by upland grassland as a result of the revegetation at the conclusion of the surface
remediation project. Phyreatophyte populations of greasewood and cottonwood dominate the
landscape west of the Roaring Fork gravel operations. At this western extent of the project area
the greasewood occurs mostly north of the railroad tracks while cottonwood is the most prevalent
vegetation south of the railroad tracks.

Three general areas having similar ET characteristics are shown in Figure 5-57. These ET areas
were delineated based on vegetation, soil type, and historical and current land use. Literature
values for upland grassland range from 3 to 35 centimeters per year (cm/yr) (Nichols 1993;
Branson et al. 1981). ET can remove almost all precipitation entering deep, fine- to medium-
textured soils in upland semiarid areas where a diverse, late-succession plant community
dominates (Richard et al. 1988). Where these conditions occur, recharge is negligible. In
contrast, at the New Rifle site, recharge may be as high as 50 percent of annual precipitation
because of the coarse-textured soils and grass monoculture. Coarse-textured soils store little
water (Hillel 1982) and ET may be considerably less from grass monocultures than from native
shrub-grass vegetation (Waugh et al. 1994, Gee et al. 1991). If, in the future, the plant
community at the New Rifle site trends toward phreatophytic shrubs such as greasewood, then
the site may shift from a recharge zone to a discharge zone.

Transpiration rates for greasewood populations range from 20 to 160 cm/yr (Nichols 1993;
Branson et al. 1981). For the cottonwood and tamarisk riparian vegetation the transpiration rate
ranges from 30 to 260 cm/yr. These downgradient areas are discharge zones.

DOE/Grand Junction Office
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6.0 Summary of Human Health and Ecological Risk

6.1 Human Health Risk Assessment

A BLRA was previously prepared for the New Rifle site (DOE 1996a) according to methods
provided in the PEIS (DOE 1996b). Much of the data used in that risk analysis were collected
before completion of surface remediation in 1996 (data for characterizing the contaminant plume
were collected from 1990 to 1994). Additional wells have been installed in both the alluvial
aquifer and Wasatch Formation in 1998 and more recent samples have been collected (see
Section 4.0). Several contaminants have shown significant changes, often decreases, in
concentration since completion of the original BLRA. This necessitates a reevaluation of COPC
identification and assessment of associated risks. The intent of this BLRA update is to use those
earlier results and conclusions as a starting point from which to evaluate the more recent data.

6.1.1 Summary of 1996 Risk Assessment Methodology and Results

The 1996 BLRA identified 24 contaminants associated with the alluvial aquifer at the New Rifle
site as being at levels statistically above background concentrations for the area. This initial list
of contaminants was screened to eliminate contaminants of low toxicity and high dietary ranges.
These two steps eliminated four contaminants each, resulting in the following COPC list:
ammonium, antimony, arsenic, cadmium, chloride, fluoride, iron, lead, manganese,
molybdenum, nitrate, selenium, sodium, sulfate, uranium, and vanadium. The radionuclides
lead-210, polonium-210, radium-226, and thorium-230 were all retained as COPCs as well
because they are known human carcinogens. Further risk analysis was performed on all these
contaminants.

A number of potential exposure routes were considered for alluvial ground water: ingestion of
ground water as drinking water in a residential setting, dermal contact while bathing, ingestion of
ground water-irrigated produce, ingestion of milk or meat from ground water-fed livestock, and
ingestion of fish from the Colorado River. Only the ground water ingestion pathway was retained
for quantitative analysis. The others were either considered to represent negligible risk or data
were unavailable to evaluate them in any meaningful way. Consequently, the use of ground
water as drinking water in a residential setting was evaluated probabilistically. For additional
information on other potential exposure routes and the probabilistic methodology, see the BLRA
(DOE 1996a).

Results of the BLRA showed that the noncarcinogenic contaminants that could result in mild to
severe adverse health effects were ammonium, arsenic, manganese, nitrate, selenium, sodium,
sulfate, chloride, molybdenum, fluoride, iron, and vanadium. Cadmium, antimony, and lead were
shown to be of little concern. Noncarcinogenic risks from uranium exposure were questionable
due to lack of reliable toxicological data. For carcinogens, the total individual excess lifetime
cancer risk from exposure to all radionuclides combined exceeded EPA's upper bound
acceptable risk level of lE-04. The major radiological contributor to carcinogenic risk was
uranium; risks posed by each of the other carcinogens individually are within EPA's acceptable
risk range (lE-04 to IE-06). Additionally, the total individual excess lifetime cancer risk for
arsenic was also above the upper bound acceptable risk level. (For further discussion of
toxicological effects from exposure to specific contaminants, see DOE 1996a).

DOE/Grand Junction Off ice Site Observational Work Plan for New Rifle, Colorado
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Risks associated with use of ground water from the Wasatch Formation were not specifically
addressed in the original BLRA. At that time, concentrations of contaminants in the Wasatch
were lower than those in the alluvial aquifer. However, it was assumed that because the Wasatch
and alluvial aquifer are hydraulically connected, eventually contaminant levels in the Wasatch
could reach those of the alluvial aquifer. Based on this worst-case assumption, risks calculated j
for the alluvial aquifer also represent maximum risks that could result from future use of
contaminated Wasatch ground water.

6.1.2 BLRA Update -l

6.1.2.1 Alluvial Aquifer COPC List Update J
This BLRA uses the COPC list from the original BLRA as a starting point to evaluate current
data. Table 6-1 lists the COPCs identified in the 1996 BLRA along with a summary of historical
plume data (from the 1996 SOWP) and current (1998-99) plume and background data. MCLs
and RBCs; (EPA 1998b) are also included for comparison of data to benchmarks. Background
locations are those used for Old Rifle plus two additional locations upgradient from New Rifle
and outside the influence of either site. Historic plume data include on-site and immediately
downgradient wells. Current plume data are for on-site wells only.

The RBCs presented in Table 6-1 for a given contaminant represents a concentration in drinking J
water that would be protective of human health provided that:

* A residential exposure scenario with standard default assumptions (EPA 1989a) is ml
appropriate.

* Ingestion of contaminated drinking water is the only exposure pathway that applies. m
(Note: Does not apply to ammonia. See discussion in Section 6.1.2.2.)

* The contaminant contributes nearly all of the health risk (i.e., there are no additive risks from
the presence of multiple contaminants).

* EPA's lower bound risk level of 1 x IOe for carcinogens and a HI of 1 for noncarcinogens is
appropriate.

If any of these assumptions is not true, contaminant levels at or below RBCs cannot J
automatically be assumed to be protective. For example, if multiple contaminants are present in
drinking water, a single contaminant may be below its RBC but still be a significant contributor
to the total risk posed by drinking the water. However, if an RBC is exceeded, it is an indication
that further evaluation of the contaminant is warranted. RBCs are intended to be used in
screening-level evaluations. For additional explanation on the derivation of RBCs, refer to
EPA 1998b. Note that the RBC for vanadium is based on data from vanadium pentoxide. The
draft SOWP (DOE 1996c) indicated that vanadium at the New Rifle site occurs in this form.

A comparison of historical and current plume data indicates that concentrations of many
constituents have decreased over time. This decrease is particularly striking for ammonia,
arsenic, chloride, nitrate, sodium, and sulfate. Chloride and sodium concentrations in on-site
wells have decreased to within the range of background concentrations and can therefore be
eliminated from further consideration as COPCs. Lead-210, polonium-210, and thorium-230 m
Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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Table 6-1. New Rifle Site-Data Summaq

Minimum Maximum Mean MCL RBC
Contaminant No. . mgL mg/L mgL mgL mgQL
onia (as NH4) r N/A 0.28 as NH 3

Background 16/19 0.001 0.61 0.1358 193 as NH4 (back-calculated using
site pH. T)

Current Plume 17/18 Q0038 475 145.5
Historic Plume 19/19 506 1745 1030

Menic 0.05 0.01N

Background 8119 0.00031 0.0034 NIA 0.000045C
Curent Plume 15/18 0.0001 0.304 0.0391
Historic Plume 2/2 0.97 1.3 1.1

Chloride N/A N/A
Background 19119 66 274 158.8

Current Plume 18/18 27.1 177 112.8
Historic Plume 33/33 55 1750 420

-luoride 4 2.2N
Background 19119 0.422 1.45 0.8409

Current Plume 18118 0.477 5.5 2.505
Historic Plume 4/4 6.2 8.1 8.1 _

ron NtA 11N
Background 11119 0.003 3.03 0.3784

Current Plume 10/18 0.003 14.3 1.592
Historic Plume 2/2 16 17 17

Manganese W N/A 1.7N

Background 19/19 0.0064 3.66 0.8599
Current Plume 18/18 0.34 4.55 2.103
Historic Plume 20120 9 13 9.9

Molybdenum 0.1 0.18N
Background 19/19 0.0034 0.0345 0.0189 _

Current Plume 18118 0.0101 6.84 2.217

Historic Plume 23/23 2.3 3.7 2.9

Nitrate _ 44 255N (as Nitrate)

Background 15/19 0.p11 20.6 4.025

Current Plume 15/18 0.011 324 35.14
Historic Plume 7/7 552 1110 784

Selenium 0.01 0.18N
Background 13/19 0.001 0.0298 0.0109

Current Plume 17/18 0.00066 0.782 0.09311
Historic Plume 1/34 0.002 0.3 N/A _

Sodium N/A WNA

Background 19/19 164 655 424.9 0
Current Plume 18/18 75.1 648 314.3

Historic Plume 22122 1300 3850 2390
ulfate WNA N/A

Background 19/19 482 2240 1101-
Current Plume 18/18 121 2840 1298

Historic Plume 21/21 1560 12600 7350
Uranium 0.044 0.11N

Background 19119 0.0055 0.0594 0.0372

Current Plume 18/18 0.0103 0.395 0.1103

Historic Plume 6/6 0.24 0.37 0.29

Vanadium N/A -0.33
Background 5/19 0.001 0.0023 N/A

Current Plume 15118 0.001 25.3 3.168

Historic Plume 12/12 0.59 2.8 1.3

Lead-210 (pCUL) W N/A 0.068C

Background 0/19 0.9 . 1.33 NIA

Current Plume 1/18 0.93 1.24 N/A _

Historic Plume NIA 0 4.6 0.7
__ _ -....-
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hMinimum Maximum Mean MCL REC
Contaminant No. mglL mgIL L mg/L mg/L

olonlum-210 (pCUL) N/A 0.14C
Background 1119 0.05 0.18 N/A

Current Plume 2118 0.04 2.75 N/A _

Historic Plume N/A 0 1.6 0.3
honum-230 (pCi/L) WNA 1.22C

Background| 019 0.8 2.3 NWA _
Current Plme OI18 0.8 2 NA
Historic Plume N/A 0 53 0.3

Alluvial background weblt: RFO-291-292, -597, -598., -8w, -658, -659, -660; and RFN-169, -173
Current plume wells: 301-310, 654,655-659. 62, 663 (all on-site)
Historic plums wells: RFN-581. -583, -584, -587, -59, -590, -594, -595, -599, -818, -819 (data from DOE 1998a)
RBC = risk-based concentration (EPA 1 998a) JC a carcinogenic risk
N - noncardnogenic risk

For mean calculations, values for samples below detection set at one-half the detection imit

have a very low frequency of detection. These decay products of uranium can also be eliminated
as COPCs, particularly if uranium is retained for further evaluation (as is recommended here).

Sulfate concentrations on-site are only marginally higher than those associated with background. j
No MCL or risk-based levels have currently been established for sulfate in drinking water. The
secondary drinkdng water standard for sulfate is 250 mg/L, based on considerations of taste and
smell. Both on-site and background ground water greatly exceed this unenforceable standard. A I
recent report by EPA (EPA 1999) indicates that levels of sulfate in drinking water up to
1,500 mg/L may result in no adverse health effects. The means of both background and on-site
ground water are below this concentration. Based on the lack of toxicity data, and the fact that I
on-site ground water is only marginally above background, sulfate can also be eliminated from
further consideration as a COPC. The remaining constituents listed in Table 6-1 will be retained
for evaluation in this BLRA update.

6.1.2.2 Risk Assessment Methodology J
As mentioned previously, the original BLRA considered several potential routes of exposure to
contaminants and eliminated all but one, ingestion of ground water in a residential setting, as
insignificant. Therefore, the ground water ingestion pathway is the only route of exposure 1
considered in this BLRA update (with the exception of ammonia as discussed below). Note that
all risks discussed in this document are hypothetical with respect to human health. On-site l
ground water is currently not being used for any purpose and institutional controls will be put in
place to restrict its use in the future. Private water wells are in use downgradient of the site;
however, all water is treated to safe levels prior to use. It is possible that additional private wells
could be installed into the contaminated alluvial aquifer in the future. Treatment systems will I
likely be required in conjunction with any future well installation that takes place. Efforts are
currently underway to identify' appropriate well installation restrictions and requirements and to
determine how these measures can be effectively enforced. Risks discussed in this BLRA update
pertain only to use of untreated ground water.

Risk calculations presented here follow EPA's Risk Assessment Guidance for Superfund w
Methodology (EPA 1989b), which involves determining a point estimate for excess cancer risk
from current or potential carcinogenic exposures and a hazard quotient (HQ; ratio of exposure
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intake to an acceptable intake) for noncarcinogenic exposures. It is assumed that the receptors for
ground water at the New Rifle site are residents who use untreated ialluvial ground water as their
primary source of drinking water. As noted above, this scenario is unlikely because of
institutional controls and restrictions that will probably be put in place; however, it is consistent
with the scenario evaluated in the original BLRA.

The original BLRA calculated noncarcinogenic risks using a probabilistic approach. Essentially,
this means that instead of using a single value for each parameter required in the risk calculations
(e.g., ground water concentration, body weight, frequency of exposure), a range of values with a
given probability distribution was used. By performing numerous iterations of the standard risk
calculations, with a value selected at random from each parameter distribution, a range of
exposures, and associated risk results. The original BLRA reported results for the most sensitive
receptor population modeled-children.

In this update, which uses point-exposure doses, single values are used for each parameter
required in the risk calculations. Calculations to determine contaminant intakes use standard
exposure factors for the adult population (EPA 1989a). Ground water concentrations used to
calculate risks associated with the ingestion of contaminated ground water are derived from the
most recent rounds of sampling (1998 and 1999). A separate set of calculations was performed
for on-site wells and downgradient wells to provide information required for selecting
appropriate monitoring and compliance strategies. To get a reasonable worst-case risk estimate
for on-site wells, the 95 percent upper confidence limit (UCL9s) for the means of contaminant
concentrations was used in the risk. The UCLg5 was used instead of the maximum contaminant
concentrations because in many cases the maximum concentrations were represented by results
of one or two analyses that were an order of magnitude or more higher than the rest of the on-site
samples. The mean concentrations were also used to determine average on-site risks. For
downgradient wells, risks were calculated using both the maximum and mean contaminant
concentrations.

Compared with the original, probabilistic BLRA, use of adult exposure data is probably less
conservative than use of the exposure data for children. However, using UCL95 and maximum
contaminant concentrations and point-exposure dose calculations is probably more conservative;
the net effect is to produce comparably conservative results. For purposes of making risk
management decisions, results of both methodologies are usable and each has its advantages and
limitations.

In this update, risks associated with ammonia were generally calculated as described above for
other noncarcinogens with one important exception. For all contaminants except ammonia, risks
were determined for ingestion of contaminated ground water (i.e., an oral exposure route) in a
residential setting. The major risks resulting from ammonia exposure are not through oral
ingestion in ground water, but rather from inhalation of ammonia in the gaseous form through
volatilization from ground water. Risks were calculated using default inhalation exposure
parameters for a residential setting (EPA 1991). Analytical results for ammonia were reported as
NH4. The actual amount of ammonia gas, NH3, available for volatilization was calculated for
site-specific temperature and pH (using data compiled by Emerson et al. 1975).

Note that risks associated with ammonia for a residential setting requires that exposure occurs
within a closed structure (i.e., a residence) in which volatilized ammonia is trapped through use
of ground water for all domestic purposes (drinking, bathing, laundry, etc.). For exposure
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scenarios where a closed structure is absent (e.g., irrigation and agricultural), volatilized
ammonia would quickly dissipate to the atmosphere and risks would be negligible (at least at the
concentrations presented in ground water at the New Rifle site). Therefore, exposure to ammonia
is only of concern in a residential setting.

The same methodology was used to calculate carcinogenic risks for this BLRA update as was
used in the original BLRA (i.e., receptors are adults with exposure averaged over 70 years). For
all risk calculations, benchmarks for acceptable contaminant intakes (e.g., reference doses, slope J
factors) are the best available data from standard EPA sources (e.g., Integrated Risk Information
System, Region III Risk-Based Concentration Table).

6.1.2.3 Results-Alluvial Aquifer

Results of the risk calculations are included in Tables 6-2 and 6-3 for on-site and downgradient J
locations, respectively. Standard risk equations and default parameter values are also provided.
For noncarcinogens, the tables also show the percentage that each contaminant contributes to the
total HI (or overall risk).

The following major observations are based on these results:

* The greatest potential noncarcinogenic risks are associated with the use of on-site ground
water. For both UCL9s and mean concentrations, the major risk contributors are molybdenum.
and vanadium and, to a lesser degree, arsenic. Individual risks associated with most other J
contaminants are only marginally above acceptable levels. Risks associated with iron are at
acceptable levels and are negligible with respect to total risks posed by on-site ground water
contamnination.

* While noncarcinogenic risks associated with use of downgradient ground water are lower, on
the whole, than those associated with on-site ground water, risks from nitrate are J
significantly higher. For maximum downgradient concentrations, the major risk contributors
are molybdenum, nitrate, and manganese and, to a lesser extent, uranium and vanadium.
Risks associated with mean vanadium concentrations are negligible. All noncarcinogenic J
risks associated with arsenic, iron, and selenium are below maximum acceptable levels.

* Carcinogenic risks posed by arsenic exceed EPA's maximum acceptable risk of 1 E4 for j
both on-site and downgradient ground water. However, it should be noted that acceptable
risk-based concentrations of arsenic are below the detection limit for this analyte. Therefore,
all calculated carcinogenic risks will exceed acceptable levels even if the detection limit is J
used as a conservative estimate for nondetectable concentrations.

* All carcinogenic risks posed by uranium (total combined U234 and U238) are within or J
below the acceptable risk range for on-site and downgradient locations. However, only one
on-site and five downgradient wells were analyzed for these isotopes, so limited data were
available for evaluation.

Based on the negligible risks posed by iron in on-site and downgradient alluvial wells, it can be
eliminated from furither consideration as a COPC. Concentrations of arsenic, molybdenum,
nitrate, selenium, and uranium all exceed UMTRA drinking water standards on-site and must be
retained as COPCs for purposes of development of an appropriate compliance strategy. I

Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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Table 6-2. New Rifle Risk Calculations
1998-1999 On-Site AlluvialAquiferData
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Table 6-3. New Rifle Risk Calculations
1998-1999 Downgradient Alluvial Aquifer Data
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Ammonia, fluoride, manganese, and vanadium all exceed risk-based concentrations for on-site
locations. Fluoride concentrations exceed the current MCL (though this standard is undergoing
review). No MCL exists for manganese, but on-site concentrations also exceed the secondary
drinking water standard. Downgradient of the site, mean conceltrq ons of molybdenum, nitrate,
and uranium exceed UMTRA g;und water standards. Arsenic is Below the UMTRA standard in
all downgradient wells. Ammonia, selenium, vanadium, and fluoride exceed standards or risk-
based concentrations only in wells immediately downgradient of the New Rifle site and within
the bounds of the Roaring Fork gravel pit operation. Downgradient of the gravel operation, these
four contaminants decrease to below standards or RBC. Mean downgradient concentrations of
manganese exceed RBCs and secondary drinking water standards and elevated concentrations
extend beyond the boundary of the gravel mining operation.

Based on the above discussion, it can be concluded the greatest potential risks posed by
site-related contamination are attributable to noncarcinogenic contaminants. Most pervasive are
manganese, molybdenum, nitrate, and uranium. Elevated risks associated with ammonia, arsenic,
fluoride, selenium, and vanadium are of concern for only on-site and immediately downgradient
locations. Concentrations of these constituents decrease to acceptable levels west of the Roaring
Fork gravel operation. Iron concentrations pose negligible risks in both on-site and downgradient
alluvial ground water.

6.1.2.4 Wasatch Formation

As in the 1996 BLRA, risks specifically associated with use of ground water from the Wasatch
Formation are not determined for this BLRA update. However, concentrations of all COPCs in
ground water from on-site and downgradient Wasatch wells are lower than those from respective
alluvial wells. Therefore, as concluded in the original BLRA, risks determined for the alluvial
aquifer represent future worst-case estimates for the Wasatch Formation.

6.2 Ecological Risk Assessment

An Ecological Risk Assessment (ERA) was previously prepared for the New Rifle site as part of
the BLRA (DOE 1996a). That qualitative, screening-level assessment was based on limited data
that were collected before the completion of surface remediation. The additional data collected in
1998 reflects post-remediation site conditions and permits a more quantitative assessment of
ecological risk. This section summarizes the initial 1996 ERA and briefly describes the
methodology and results of the ERA update. The approach used for the ERA update was based
on guidance in Guidelinesfor Ecological Risk Assessment (EPA 1998a) and Frameworkfor
Ecological Risk Assessment (EPA 1992). Details on the quantitative ecological risk assessment
process are provided in Calculation Set U0060400; Appendix E contains all data and equations
used to estimate quantitative risks to ecological receptors.

6.2.1 Summary of 1996 Ecological Risk Assessment

The 1996 screening-level ERA identified potential pathways of exposure for ecological
receptors, identified COPCs for each pathway, and compared contaminant concentrations in
those media to appropriate ecological benchmarks. The exposure scenarios evaluated included:

DOE/Grand Junction Office
November 1999
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* Direct contact of terrestrial plants with contaminated ground water and uptake through root
systems. It was assumed that root systems of plants could extend below the shallow water.
table at the site and contact contamination.

* Direct contact of plants and wildlife with ground water discharging into the mitigation l
wetland (referred to here as the New Rifle wetland located on the downgradient edge of the
New Rifle site).

* Direct contact of plants and aquatic and terrestrial wildlife with surface water and sediment
contained in the Roaring Fork holding pond (Roaring Fork pond) and the Colorado River.

Surface water, sediment, and ground water samples were collected from the site vicinity for
comparison with background samples to identify COPCs and assess them against screening
benchmarks. Surface water data from the Colorado River near the site indicated ammonium and
iron exceeded background concentrations but did not exceed state standards for the protection of
aquatic life in surface water or screening benchmarks for terrestrial wildlife and plants. Surface
water quality in the Roaring Fork pond was affected by site activities, as evidenced by the J
elevated concentrations of several COPCs. Nonetheless, no COPCs were detected at
concentrations higher than state water quality standards for the protection of aquatic life or
terrestrial plant and wildlife screening benchmark values. Nitrate levels in the pond exceeded j
levels protective of livestock watering; however, the pond was (and still is) protected from
livestock access.

In general, sediment concentrations for the COPCs detected at the Colorado River locations were
similar to background concentrations, suggesting activities at the site did not measurably affect
sediment quality in the river.

At the New Rifle wetland, several contaminants were identified that could represent a potential
hazard to ecological receptors. Cadmium, chloride, iron, manganese, and selenium in ground J
water collected near the wetland site exceeded their respective federal or state water quality
standards for the protection of aquatic life via short-term and chronic exposure. Ground water
concentrations exceeded two contaminant-specific screening benchmarks (arsenic and vanadium) L
for terrestrial wildlife and seven benchmarks (arsenic, cadmium, iron, manganese, molybdenum,
vanadium, and zinc) for terrestrial plants. Tissue from biota was not analyzed, but t
bioaccumulation of selenium, cadmium, and manganese was considered possible in the
mitigation wetlands. Additional sampling and monitoring were recommended to firther refine
the results of this screening-level assessment. A complete list of the tentatively identified COPCs
and their respective media of concern are presented in Table 6-4. These results were used as, the J
starting point for additional data collection and update of the ERA.

J
2
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Table 6-4. Summary of Ecological Contaminant of Potential Concern In Ground Water, Surface Water,
and Sediments

Constituents Above _New Rifle Colorado River Surface Colorado River and Pond
Background' Ground Water" Water Sediment

Arnmonium X X
Arsenic X X
Cadmium X X
Calcium X
Chloride X
Fluoride X
Iron X X X
Manganese X X
Molybdenum X X
Nitrate X
Phosphate X _

Potassium X
Selenium X X
Silica X
Sodium X
Strontium X
Sulfate X
Uranium X X
Vanadium X X
Zinc X X
Greater than concentrations in a reference area (e.g., upgradient well, upriver urface water, or upgradient pond) at the 90percent

confidence level.
b~ecause the alluvial aquifer discharges to the mitigation wetland, alluvial aquifer water quality data were used to evaluate potential
adverse effects to wetland ecology.

6.2.2 ERA Update

Figure 6-1 shows the general phases and activities involved in completing the New Rifle ERA
model in the context of EPA guidance (EPA 1998a). 7The preliminary problem formulation phase
was completed largely through the initial BLRA (DOE 1996a). The 1998 field investigation
activities were designed to fill data gaps and further refine the initial site conceptual model. Data
also were collected to support exposure analysis and risk estimation through development of a
quantitative risk assessment (QRA). Sections 6.2.2.2 and 6.2.2.3 briefly explain the methodology
and results of the exposure analysis and risk estimation process. Appendix E describes the
exposure analysis in more detail and contains the data used in calculating exposure intakes for
receptors. Exposure intakes are used in the risk estimation phase to determine numerical risk
estimates that represent potential risks to a receptor or receptor population. The risk estimates are
based on comparing site-specific exposure intakes with intakes from other studies that have been
shown to produce a certain response in a given receptor. The site-specific risk estimates are
largely theoretical and based on statistical tests and calculations rather than direct observation.

In parallel to determining numerical risk estimates, a plant uptake study was designed and
implemented to determine actual observable ecological effects of site-related contamination on
wetlands plants. Results of this study will give an indication of actual ecological effects that can
be expected during future revegetation of the New Rifle wetland. Results will not only be used
for assessing ecological effects of current site conditions, but also for planning reconstruction

DOBIGrand Junction Office
November 1999
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NEW RIFLE ECOLOGICAL RISK ASSESSMENT MODEL

BLRA

CHARACTRIZATION
ACTIVITIES WORK PLAN

PROBLEM FORMULATION

Evaluate historical data
Conduct contaminant of potential concem (COPC) sreening
Prdiminay identificatios ofpotential exou pathways and food webs
Preliminary selection of receptors
Develop initial site conceptual model
Conduct scieening-level risk assessmact

Define wadk plan scope and objectives
-Develop management goals, assessment endpoints, and m
-Develop data quality objective. (DQOs) for the field sampling
-Develop field sampling and analysia strtegy

* Select apoiiat reference area
* Select sampling locations

Refine food web site conceptual model, and ecological recepto
Conduct aquatic field sampling and analysis
Conduct vegetation chauuteriztion and mapping of mitigation wetlands

ANALYSIS

Chmaacterization of Exposure & Ecological Effects
BLRA UPDATE

Statistically evaluate May 199J sample data boewee locations
and reference wetland for significant differences.
Compare maximunm ste COPC concentrations againt ecological screening citenia

If deemed necessary foblowingevaluation of ecological data:
Prepare exposa proles
Prepare tonicity assessment
Prepare ecological rewonse analysis
Develop pore and ecologic effecat analysis

Secnmu below

RISK CHARACTERIZATION

Risk Estimation
-Calculate hwd quotients (HQs) and hazard indices (Hls)
-Evaluate lines of evidence

BLRA UPDATE Risk Description
-Ecological risk summary
-Intopretation of ecological significance
Uncertainty Analysis

I
as"

-4
I
he

I
J1
I
j

Ncor: Udaft oawshalio "amisouipift dffotmo. Igwon Now Sie a de Sowkte Foad Pud
oat di rdmo wahm or uacoep~bb mbsMc rio appo ool& bwW m oo okeft
qoAtinmyo Mj auomw cak~oomou wil so be puooomea m. 20nMg

I
-4
I

Figure 6-1. Risk Assessment Model

I
0.- qu.t..o _..a "I... r.. n .f -U~YUIJW I rS l NWAm WS

Page 6-12
DOEImmd Junction Office

November 1999 ._



TWomiment Number U00586v1 Summmly of Hmnan HeMant d Ecological Risk

activities associated with the New Rifle wetlands. Section 6.2.4 briefly summarizes the
methodology and results of the plant uptake study.

6.2.2.1 Ecological Risk Model

For the purpose of completing a QRA for the BLRA update, a more detailed site conceptual
model was developed for the New Rifle site. ('Site" refers to both the actual New Rifle site and
the relevant portions of the adjacent Roaring Fork gravel operation to the west-particularly the
gravel pit pond.) To identify and evaluate all relevant exposure pathways and receptors, both the
current exposure scenario and a hypothetical future exposure scenario were considered.
Figure 6-2 schematically depicts the risk model and identifies contaminant sources, release and
transport mechanisms, general categories of ecological receptors, and routes of exposure. Minor
pathways that pose no significant risks were identified and eliminated from further consideration.

The major exposure pathways retained for further evaluation at the New Rifle Site are:

* Direct contact with contaminated abiotic media (e.g., plants in contact with contaminated
sediment or surface water).

* Ingestion of abiotic media (e.g., ingestion of sediments or surface water by birds or animals).

* Ingestion of contaminated biological media (i.e., ingestion of plants or animals that have
accumulated contamination through exposure to site-related contaminants).

The terrestrial habitat at the site is of limited concern because surface remediation has been
completed. The site is currently not used for livestock grazing. Wildlife has access to the site
through the river corridor or adjacent properties. These animals could be exposed to
contamination through food items and drinking water obtained from areas with contaminated
surface water and sediments. However, their occasional exposure is not expected to produce
significant adverse effects. Most of the terrestrial plants at the site are shallow-rooted and
unlikely to come in contact with contaminated ground water. Based on projected land and water
use, the terrestrial habitat is unlikely to pose any greater concern in the future.

The aquatic habitat associated with the New Rifle wetland and the Roaring Fork pond represent
the areas of greatest potential exposure. Although these areas do not currently represent
significant aquatic habitats, the reconstruction of the wetland and eventual cessation of the gravel
mining operation are likely to increase their viability in the future.

Both the New Rifle wetland and holding pond are fed by alluvial ground water contaminated
from the former milling operation. Contaminants in the surface water are likely to interact with
sediments, which may serve as contaminant sinks. Phreatophytes (plants with root systems that
extend below the water table) can root in sediment and may uptake contaminants through their
root systems. Receptors living in the aquatic habitat, such as aquatic invertebrates and fish, take
in contaminated water and sediment when feeding and also are exposed to these media through
direct contact. Birds and mammals that live in or frequent the aquatic habitat (e.g., beavers, mule
deer, ducks) are most likely to contact contamination through dietary intakes of surface water,
biota, and sediment.

DOJGrand Junction Office Site Obseational Work Plan for New Rifle, Colorado
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6.2.2.2 Methodology

The quantitative assessment of ecological risk requires identification of relevant exposure
pathways, representative ecological receptors for those pathways, and contaminants and
concentrations likely to be present through each pathway. To be conservative, the following
potential exposure pathways were considered and evaluated quantitatively in the BLRA update:

* Surface water-ingestion and direct contact, as appropriate, by receptor

* Sediment-ingestion and direct contact, as appropriate, by receptor

* Dietary-ingestion of forage and/or prey, as appropriate, by receptor

Numerous receptor species were identified at the site through ecological surveys. However, to
streamline the risk assessment process, a limited number of species were selected to evaluate site
risks. The selected organisms were determined to be representative of the receptor categories for
each of the ecological environments at the site that were likely to come into contact with site-
related contamination and play a key role in the site food chain. A generalized food web for the
New Rifle site is shown in Figure 6-3. The receptors selected were the muskrat, mule deer, great
blue heron, benthic invertebrates, creek chub, and aquatic plants. Risks to muskrat, mule deer,
and great blue heron were determined for ingestion of surface water, sediment, and dietary
intakes. Evaluations of risk to benthic invertebrates and creek chub were based on direct
exposure to surface water and sediment. Effects of contaminant uptake from sediments were
predicted for aquatic plants. -A separate study was undertaken to evaluate the site-specific
impacts of ground water discharge to the New Rifle wetland and subsequent contaminant uptake
by plants from water. The full report on this study is contained in a "Report to MACTEC-ERS:
Phytotoxic Evaluation of Ammoniacal-N Contaminated Groundwater" (BRI 1999); results are
described in Section 6.2.4.

The list of COPCs in Table 6-4 was further reduced during refinement of the site conceptual
model for additional data collection and evaluation. Calcium, potassium, and sodium were
eliminated because they are macronutrients that are not expected to have toxic effects. Silica was
eliminated because of its low toxicity and its ubiquitous occurrence in the environment. Chloride
exceeds chronic aquatic criteria but was inadvertently omitted from the COPC list. It will be
included as an analyte for any future monitoring that may be required to address ecological risk
concerns. The remaining 15 COPCs were retained as analytes for samples collected during the
ERA field investigation.

Surface water and sediment samples were collected from the New Rifle wetland and the Roaring
Fork pond for comparison with samples from the reference area. Reference area samples were
collected from One Mile Pond located upgradient from and outside the influence of both the
New and Old Rifle sites. All sample locations are shown in Figure 4-6. Data for both filtered and
unfiltered surface water were evaluated. Samples of cattail stems and roots were also collected
from the New Rifle wetland and the reference area to evaluate the plant component of the dietary
ingestion pathway. Because of a lack of vegetation at Roaring Fork pond, concentrations of plant
tissue were estimated on the basis of uptake factors calculated from results of New Rifle wetland
and reference area samples and contaminant concentrations detected in Roaring Fork pond
sediments. Contaminant concentrations in other biota were estimated for all locations on the

DOE/Grnd Junton Office Site Obseratioa Work Plan for Ncw Rifle, Colorado
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basis of surface water and sediment concentrations and appropriate uptake factors obtained from
the literature, where available.

Summary statistics of measured COPC concentrations in relevant media are provided in
Table E-1 of Appendix E (Note that ammonia was analyzed as NH4; for subsequent risk
evaluation the values were converted to N). A statistical analysis was performed comparing
means of site contaminant concentrations with those of the reference area location for all relevant
media. New Rifle wetland and Roaring Fork pond data sets were evaluated separately. Results of
that analysis, in combination with the summary statistics, were used to screen out COPCs for
each medium and location. COPCs in a given medium were eliminated from further
consideration at either the New Rifle wetland or Roaring Fork pond locations if they met any of
the following criteria:

* Not detected in any samples at that site for a given medium

* The maximum concentration at the reference area exceeded the maximum concentration at
the site

* Means were the same based on statistical testing, but actual calculated reference area mean
exceeded mean for site samples.

Note that contaminant concentrations in Table E-1, Appendix E for vegetation are reported on a
dry weight basis. These concentrations are used throughout the ecological risk calculations for
dietary intakes. Use of dry weight concentrations serves to overestimate risks by nearly an order
of magnitude as intakes of vegetation by ecological receptors are based largely on wet weights.
Vegetation at the New Rifle site consists, on the average, of nearly 90 percent water.

The statistical comparison of data resulted in a different set of COPCs for the New Rifle wetland
and the Roaring Fork pond. Estimated biota concentrations also differed for these two locations.
To account for these differences in subsequent quantitative risk calculations, separate sets of
reference area exposure point concentrations (EPMs) were created for these two locations. EPCs
used represent the UCL95 of the sample mean or the maximum detected concentration, whichever
was lowest. Table E-2 of Appendix E contains results of the statistical testing. The EPCs used
for the New Rifle wetland, Roaring Fork pond, and their respective reference areas are provided
in Table E-3 of Appendix E. Reference area concentrations for both data sets are the same for
abiotic media; they differ only in which COPCs are retained for further analysis. COPCs retained
after the statistical screening process were ammonia, arsenic, cadmium, fluoride, iron, -
manganese, molybdenum, nitrate, phosphate, selenium, strontium, sulfate, uranium, vanadium,
and zinc (chloride was inadvertently omitted as a COPC; it will be included as a COPC in any
monitoring or characterization required in the future). Quantitative risks associated with each of
these contaminants were calculated for each relevant medium. Table 6-5 summarizes the COPCs
retained for QRA.

DOE/Grand Junction Office Site Obsenaionai Work Plan for New Rifle, Colorado
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Table 6-5. COPCs Retained for Quantitative Risk Assessment

Analyte Surface Water Sediment Cattails Other Blota
lmona NRW, RFP RFP RFP NRW, RFP

enic NRW, RFP NRW, RFP RFP NRW, RFP
Cadmium NRW, RFP NRW, RFP
Fluoride NRW, RFP NRW, RFP
Imn NRW RFP RFP NRW
Manganese NRW, RFP RFP
olybdenum NRW, RFP NRW, RFP NRW, RFP NRW, RFP

Nitrate NRW, RFP NRW, RFP RFP NRW, RFP
Phosphate NRWI RFP RFP
Selenium RFP RFP NRW, RFP RFP
Strontium NRW, RFP NRW NRW NRW, RFP
Sulfate RFP RFP RFP RFP
Uranium NRW, RFP RFP RFP NRW. RFP
Vanadium NRW, RFP NRW, RFP RFP NRW, RFP

nc NRW, RFP RFP
NRW u New Rifle wetland
RFP = Roaring Fork pond

J
Jm

.4
bJ

Table 6-6 summarizes the QRA process, which followed methodology similar to that established
for conducting human health risk assessments (EPA 1989b) and is described briefly below. Data
used to calculate quantitative risks are included in Tables E-2 through E-8 of Appendix E; risk
equations used in the calculations are also provided in the Appendix along with a brief
description of those calculations. Further discussion is provided in Calculation Set U0060400.

Contaminant intakes for muskrat, mule deer, and great blue heron were estimated using exposure
parameters from the literature and site-specific EPCs. Intake calculations were performed for
both a reasonable worst-case scenario (reasonable maximum exposure, or RME) and an average
exposure scenario (central tendency, or CT). As a conservative measure, it was assumed that'all
food and water ingested/contacted by the receptors was from on site and was contaminated.

To evaluate potential risks associated with contaminant intakes by muskrat, mule deer, and great
blue heron, intakes were compared against toxicity reference values (TRVs) obtained from a
variety of references from the literature. In'most cases TRVs were available only for nonsite
species and had to be adjusted using uncertainty factors for application to site-specific receptors
(see Calculation Set U0060400). (Application of uncertainty factors always results in lower,
more conservative TRVs). The calculated TRVs represent intakes of contaminants that would
result in no adverse effects to the receptor (NOAEL, or no observed adverse effect level) as well
as intakes representing the lowest concentration at which adverse effects can be expected
(LOAEL, or lowest observed adverse effect level). Generally, the combination of exposure
parameters and TRVs can be interpreted as follows (DOE 1998b):

J
J

A
I
.4

1Measure of Exposure
CT

RME
CT

RME

Measure of Toxicity
NOAEL
NOAEL
LOAEL
LOAEL

Risk Estimate
Average exposed individuals
Highly exposed individuals
Average exposed populations
Highly exposed populations

I
J
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Table 6-6. Metho2Ialoy For New Rifle QuanfflaWe Ecoo26al Risk Assessment

Step 1. Determine COPCs for relevant exposure pathways and receptors (Table E-2, Appendix E)
-initial list used current and historical background concentrations;

retained COPCs significantly elevated above background
-using 1998 data only, performed more detailed statistical testing

to determine if differences existed between reference area and
site-related sample means; retained COPCs if:

* site means > reference means,
* if statistical testing showed no significant differences between means, but

actual site mean > reference area mean,
* if data not adequate for statistical testing, but site data obviously greater than

reference area (e.g., all detects for site data and non-detects for reference area
data)

Step 2. Determine Exposure Point Concentrations (EPCs) for each COPC (Table E-3, Appendix E)
-used maximum value or UCLW5 (whichever lower) for sediment, surface

water
-muskrat, mule deer dietary EPCs

* New Rifle wetland - used measured concentrations in cattail stems, leaves for
COPCs remaining after statistical testing

* Roaring Fork pond - used results of New Rifle wetland & reference area to calculate
BAFs; used sediment concentrations at Roaring Fork pond to predict vegetation
concentrations for COPCs in sediments (BAFs in Table E-4, Appendix E; EPCs in
Table E-3)

-great blue heron dietary EPCs
* Used surface water COPC concentrations & literature BCFs to predict tissue

concentrations in frogs, fish, etc. (BCFs in Table E-4, Appendix E; EPCs in
Table E-3)

Step 3. Determine intakes for muskrat, mule deer, and great blue heron
-used literature RME and CT exposure parameters and EPCs for each

relevant medium (Table E-5, Appendix E)
-calculated each intake from sediment, surface water, and dietary intake in

mg/kg bw/day (Table E-6, Appendix E)

Step 4. Toxicity evaluation - Determine appropriate toxicity reference values (TRVs)
for each receptor

-used literature values for muskrat, mule deer, great blue heron for
NOAEL and LOAEL; extrapolated from other species by application
of uncertainty factors (TRVs in mg/kg bw/day) (Table E-7, Appendix E)

-for benthic invertebrates, creek chub, and aquatic plants, used AWQC
and SQC as reference values (for plants evaluated sediment only)
instead of using intake calculations (Table E-8, Appendix E)

Step 5. Risk Characterization - Determine HQs and HIs (Methodology, Appendix E)
-for muskrat, mule deer, and great blue heron: Intake/TRV = HQ;

XHQ for given contaminant = HI; determined for RME, CT scenarios
And NOAEL and LOAEL TRVs (Results, Table E-9, Appendix E)

-for benthic invertebrates, creek chub, aquatic plants: EPCSCaSQC,
EPC./AWQC = HQ; ZHQ for given contaminant = HI (Table E-9, Appendix E)

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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Although the development of a site compliance strategy focuses mainly on providing protection
at the population level, the discussion of results presented here centers mainly on the most
conservative scenario using RME and NOAEL data.

For benthic invertebrates and fish (represented by the creek chub), contaminant intakes were not
calculated, but exposure was evaluated through the use of aquatic water quality criteria (AWQC)
and sediment quality criteria (SQC) from the literature, where available. These criteria are not
species-specific but are deemed to be protective to the majority of aquatic life. Both chronic and
acute benchmarks were evaluated and assumed to be analogous to NOAEL and LOAEL
concentrations, respectively. Because exposure intakes were not calculated, the same data were
used to evaluate RME and CT scenarios. Uptakes were also not calculated for aquatic plants, and ,
TRVs represent sediment concentrations corresponding to NOAEL and LOAEL concentrations.
Again, because uptakes were not determined, the same data were used for RME and CT
scenarios. |

To determine the potential magnitude of risks associated with a particular contaminant and
exposure pathway, HQs were calculated. For muskrat, mule deer, and great blue heron, HQs J
represent the ratio of the calculated intake of a contaminant for a given receptor and exposure
pathway to the TRV for that receptor, contaminant, and pathway. HQs were calculated using
both NOAEL and LOAEL TRVs. For benthic invertebrates and fish, HQs are the ratio of the I
EPCs for each contaminant in surface water and sediment to the appropriate AWQC or SQC,
respectively (both chronic and acute, if available). For aquatic plants, HQs are the ratio of each
sediment EPC to its respective TRV. For each receptor, summing the HQs for a given I
contaminant for all pathways provides a HI for that contaminant. HIs or HQs greater than 1 may
represent an unacceptable risk.

6.2.2.3 Results of QRA

Tables 6-7 through 6-10 present the results of the quantitative ERA as represented by calculated J
HQs and HIs for all contaminants, pathways, and receptors evaluated. Results are provided for
RME exposure scenarios using both NOAEL and LOAEL benchmarks. (For CT exposure
scenario results, see Table E-9 in Appendix E.) Note that available data were incomplete and I
that it was not possible to accurately assess potential risks posed to some receptors for a number
of contaminant and pathway combinations. The shaded values in Tables 6-7 through 6-10
represent HIs that could not be determined or that are based on only partial exposure data. The I
worst-case HQs and HIs are those for the RME scenario evaluated using NOAEL benchmarks.

Table E-10 in Appendix E highlights the risk drivers, or HQs and HIs exceeding 1, for all I
pathways and receptors evaluated.

To evaluate risks associated with the New Rifle site locations against those posed by ambient I
background conditions, ratios of site risks to background risks were determined to assess relative
risks (RR). An RR is the ratio of an HQ or HI for a given site contaminant, receptor, and
exposure pathway to the HQ or HI for that same contaminant, receptor, and exposure pathway I
for the respective reference area. If an RR is less than or equal to 1, site-related contamination is
of no greater risk to an ecological receptor than is natural background. Tables 6-11 and 6-12
present the RRs for all contaminants, pathways, and receptors evaluated that had an HQ or HI M
greater than 1 and that exceeded the respective HQ or HI calculated for the appropriate reference
area (i.e., RR > 1 using NOAEL-RME scenario). Shaded values indicate relative risks where the J
Site Observational Work Plan for New Rife, Colorado DOE/Grand Junction Office
Page 6-20 November 1999
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Table 6-7. New Rifle Wetland Ecological Risks (NOAEL-RMEJ

11
Ic

W

NOAEL4Based Haks for Sediment ingesti NOAEL-Based Has for Dietary ingestion - NOAEL-Based Hs for SW
-RME RME Mnestion - RME NKAEL489sedHI-RME

Gra leGreat BhM GreaBleGremt BihmParameter Muskrat Mule Deer Hero Muskrat Mule Deer GreBe Muskrat Mul Deer Gron Bu ne __le _eer _ Hn

maia (as N) NA NA NA NA NA noTRV 1.23E-05 1.76E-07 noTRV 1.23E-05 1.76E-07 noTRV
_____ 4.15E-02 9.61E-03 1.66E-02 NA NA 1.03E-02 6.35E-03 2.54E04 1.3E-04 4.79E-02 9.86E-53 2.70E52

3am .02E-02 5.22E-03 1.25E-01 1.31E+00 1.81-E01 NA NA NA NA 1.34E400 1.86E-01 1.25E-01
Mokb NA NA NA NA NA noBCF 8.13E-01 3.24E502 4.14E-02 6.13E-01 3.24E-02 -4.14E-02

In NA NA NA NA NA no BCF 291E-01 6965E-43 7.02E-04 Z91E-01 6.96E-03 17.02E-4 4,
Magaee 3.55E-02 1.54E-02 1.91E-02 NA NA NA NA NA NA 3.55E-02 1.54E-02 1.91E-02
Mobdenum 1.03E-01 1.10E52 2.35E-03 18.6 1.89 no BCF 7.07-E01 1.30E-02 8.73E-04 19.41 1.914 3.221j 0 f
Ntwe 7.45E52 1.04E502 2.53E-01 NA NA no BCF 115E-02 Z75E-04 210E-03 8.60E-2 1.07E-02 25E-01:
Phosphate 5.e9E-04 7.85E-0S 5.30E-04 NA NA NA NA NA NA 5.69E-04 7.8E645 5.30E-04
Selenikm NA NA NA 6.65E-01 1.15E-01 NA NA NA NA 6.65E41 1.15E-01 NA
Strontum 4.70E-02 6.52E43 No TRV 2.35E+00 2.43E-01 no TRV 4.18E42 1.00543 no TRV Z44E+00 2.51E401 .;n0TRVjt
Sulfate NA NA NA NA NA NA NA NA NA NA NA NA
Uranium NA NA -NA MA NA no BCF 1.09E42 4.34E-04 7.33E-04 1.09E42 4.34E-04 17.33E4T4, t
Vaedlum 1.21E+00 2.93E-01 Z31E+01 NA NA no BCF 1.98E-02 6.20E-04 Z0E-02 1.23E+00 Z94141 T!3UlE401E t
Uhe 4.64E43 1.95E41 4.29E42 NA NA NA NA NA NA 4.4E-03 1.95E501 4.29E42
NA -COPC

l
no BCF v no b _ atr to cdlme C naluiu forfood n dMet
noTRVnoorldy eftee dat
Shaded vues epan Hs bedon plhldvta W h*alt Cod ntd be deted due to bk of dab

NOAEL-Based Has for Sediment Direct NOAEL-Based HQs for NOAEL-Based His Summed Amross
_____ Contact _____ Direct Contact - Surfe" Panh""" ____

Pretr Benthic - Aquatic Benthlc Creek Benthic Creek Aquatic
I n r __eeh_ Plants invertebrates Chub Invertebrtes Chub Plants

ll (aN) MA NA NA 1.24E-02 1.24E42 1.24E42 1.24E52 NA
Ars| 1.72E+00 1.72E+00 4.13E-01 4.53E42 4.53E502 1.77E+00 1.77E+00 4.13E41

CadmnIm 1.23 1.23 1.48E-02 NA NA 1.23 1.23 1.46E42E0
Fluoride - NA NA NA 2.405E402 2.4054Z02 405402 Z40+402 NA
Iron NA- NA NA Z.16E42 .165E-02 2z15E42 Z.15E42 NA.
Manganese 7.56E41 7.56E-01 6.95E41 NA NA 7.56E1 | 7.55E-01 6.95E41
Moybdum no TRV no TRV no TRV 3235-0 3.2341.1 . 3.237-01 i|3m23o0 nTRy
Nirat no TRV noTRV noTRV no TRV noTRV .. ' :hoTRV ; oTRV noTRV
Phosphate no TRV no TRV noTRV NA NA ;1*TTR 00 T *n6TRV 'noTRV'
Selenium NA NA NA NA NA NA NA NA
Stontium no TRV no TRV no TRV 8.90E41 8.90E41 8.901-01 8.90E101 no TRV
Sulfate NA NA NA NA NA NA NA NA
Umnum | NA NA NA 1.51E+01 1.51E+01 1.515401 1515401 NA

ndim noTR I noTRV 1.86E+01 4.63E-01 4.63E-01 4.63E1.0 i 4.63E41' 1.66E+01
4.29E541 4.29E-01 1.365401 NA NA 4.295-01 4.29541 I1.365120

NA not a COPC
noTRV.noadxctyrrne vau
Shad Itvalues p8 l Hbs ors wt cId Wot be dete d baed n hack of ddly dat

* j,

_ I

W-Z-
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Table 6-8. New Rifle Welland - Ecological Risks (LOAEL-RME)

T91

B.
0

P.

I

LOAEL-Ba.ad Has for Sedment LOAEL4-asd Has for Dietary Ingestion - LOAELad HQas for SW IngesUon. LOAEL-BaSd Hi -
Ineston - RUE RUE RUE - ____E___ a___ Hi_-_RU

parameter Muskrat Mule Doer Heron Muskrat Mule DOo Hro Muskrat Mule Deer HMton Muskrat Mule or Grat Blueo

Ammon(asN) NA NA no TRV NA NA no TRV 6.1SE-06 8.82E48 no TRV 615E46 a 2E48 noTRV86224-
Aenic - 7.03E-03 1.62E-03 5.S0E43 NA NA 3.44E23 1.OE823 4.28E46 4.60E-04 a 8.11IE-03 1.682E3 8.99E-03

ran 7.76E44 1.08E44 8.32E-03 3.37E02 3.73E-03 NA NA NA NA 3.45E-02 384E-03 8.32E-03
Fluokwi NA NA no TRV NA NA no BCF 1.60E-01 6.35E-03 no TRV 1.60E-01 6.35E-03 fioTft-
Iron NA NA NA NA NA no BCF 1.37E-02 3.27E-04 3.51E44 1.37E-02 3.27E-04 .&6

1.15E-02 no TRV 9.54E403 NA NA NA NA NA NA 1.15E-02 noTRKV 9.54E-03
Molybdenn 2.02E-02 2.29E4-3 1.57E-03 3.73E+00 3.93E411 no BCF 1.41E-01 270E-03 5.83E-04 3.89E400 3.982E-01 3.243.
Nitrate 3.43E-03 3.OE-04 7.20E403 NA NA no BCF 5.23E-04 1.00E46 5.98E46 3.95E243 390E-04 4>7_26-03I-
Phophate no TRV no TRV no TRV no TRV no TRV NA NA NA NA nid T no TRV R.noTRV
Selenium NA NA NA 4.992-01 8.81 2-2 NA NA NA NA 4.99E-01 8.f1E-02 NA
StrOntuitn 4.70E-02 6.52E-03 No TRV 2.35E+00 2.43E-01 no TRV 4.18E-02 1.002413 no TRV Z44E+00 251E-01 9ndTRVI
Sulfate NA NA NA NA NA NA NA NA NA NA NA NA
Uranium NA NA NA NA NA no BCF 4.36E843 1.74E44 1.47E48 4.36E413 1.74E44 4 147EU.E

ana 2.42E-01 5.58E-02 1.54E+00 NA NA ! no BCF 3.92E43 1.56E-04 1.36E843 2.462-1 5.60E-2 .__100 _

Z32E203 1.01E-01 6.14E-03 NA NA NA NA NA NA Z32243 1.01E411 6.14E413
NA -notaCOPC
no 6CFa no Wowwa*a cW ta eitajais bo dalw or fooda l inew
ND a nd dulrmnied duet lod" ddala
Shaded Values fnpmt HNW bed an hPakes; bd hilke coul nW be deWtunad due 1 tack of d"d

LOAEL.-Based Has for Sediment Direct IIJ1AELBasd H* fr LOAEL-Based Hisa Summed Across
| Contact ._ | Direct ContactA Surface | Pathways

Creek Chub I Aquatic Bontc Creek Chub Creek Chub A
__ __ _ _ _ ieb_ _ Invr_ at _P_ _ __ ___________as) N NAI_____ NA 1.95E-03 1.95E243 1I.952403 1.95243 I NA

v"nic .1 I 1.72E+00 I 1.72E+00 I no TRV Z-39E412 I 2Z39E402 1.74EcOO 1.74E+OO I;;.^no.-TRV 64
I V4 A 1 4 - . - - 4 S - .I .-

;admium I 1.23E400 I 1.23E400 I 7-32E-03 NA I NA 1I23E400 1. 23E4o I 7%QF-M

ii

quoride NA NA NA 1.51E+01 1.51E+01 1.51E+01 1.51E+01| NA
ran NA NA NA no TRV no TRV 72 ro-TRV,. 77 .nJR NA

A 7.68E-11 7.56E-01 no TRV NA NA 7582.01 75-01 noTRy.'.
AolybdenoTRV noTRV noTRV noTRV noTRV | R _V
4itrale noTRV noTRV noTRV noTRV noTRV :..olnollRvA nTRV, roTIRW
Phosphdat noTRV noTRV noTRV NA NA '.7noTRV : s SnoTRV

lelenum NA NA NA NA NA NA NA NA
Umronhu no TRV no TRV noTRV 8.902-02 6.90E-02 6&90E.02. .0-2 . oR
tifate NA NA NA NA NA NA NA NA

Jkaniuan NA NA NA 1.482.0 1.48240 1.48240 1.462+0 NA
_noTRV no RV noTVV no RV T
inc 4.292401 4.292-01 no TRV NA NA 4.29E-01 4.292-01 -no TRV

0

I
-I

a.

00'% - F a WAr~

no TRa no w-'4 reference vdue
Shaded vakues represn paid lis or Ks VW comd not be dstanred beaed en hick of wxdd data
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Table 69. Roaring Fork Pond - Ecological Risks (NOAEL-RME) -

r -- r---- r--

I!

La.

0

il
0

NOA *L-Based HQ's fow Sedint NOAEL4Based HQforDietary inestion- NOAEL-Based HQs for SW Ingestont. RME
Ingestion - RME RME . . RME NOAEL-Besed HlR

Pa etnter Mvskrat. muflaDe er Great Blue Muskrat GWe theer r Blue Muskrat MGle Dee Great Blue MuskGat MuleCeer Great BluePaaIe uka ueDe Musk"OMat Mule Deer0
ArNIMa8 (as N) 2.08E-03 1.73E504 no TRV No OAf No SAF no TRV 1.5IE-02 2.24E-04 no TRV 1.77M-02 -3.97E-04 'no TRVY
Arsenic 2.87E-02 6.65E-03 1.15E-02 3.28E+00 5.67E-01 5.33E-03 3.28E-03 1.31E5-04 7.13E-05 3.31E+00 5.74E-01 1.69E-02
Camkunm 3.02E-02 5.24E-03 1.25E-01 1.01E+01 1.14E+00 NA NA NA NA 1.01E+01 1.14E+00 NA
Florid NA NA NA NA NA no BCF 5.89E-01 2.35E-02 3.00E-02 5.89E501 2.35E-02 3.00Q5-02
Iron 2.37E+01 3.29E+00 1.05E+00 1.36E+03 3.55E+01 NA NA NA NA 1.38E+03 3.88E+01 1.05E+00
Manganese 4.29E-02 1.86E-02 2.31E-02 5.58E+00 2.23E+00 NA NA NA NA 5.62E+00 2.25E+00 NA
Molybdenum 1.79E-01 1.90E-02 4.08E-3 1.08E+01 7.93E-01 no BCF 5.05E+00 9.29E502 6.25E-03 1.60E+01 9.05E-01 1.03i5-021'
Nftrae 1.74E-01 2.42E-02 5.84E-01 No RAF No BAF no ECF 7.34E+01 1.75E400 13.4 73.574 1.77E+00 1.40E+01
Phosphte 4.54E-04 6.30E-05 4.24E-04 No BAF No OAF NA NA NA NA 4.54E-04 6.30E-05 4.24E-04
Seleniumn 4.20E-03 9.77E-04 1.18E-02 No BAF No BAF 1.045-01 2.57E503 1.03E-04 3.92E-04 6.77E-03 1.08E-03 1.16E54t1
Stontum NA NA NA NA NA no TRV 1.03E-01 Z47E-03 no TRV 1.03E-O1 Z47E503 , noT 1 S -
Sulfte 7.35E+00 1.02E+00 6.165-02 No BAF No BAF no BCF 1.45E+03 3.4SE+01 6.63E-1 1.48E+03 3.58E+01 -t-7.25E1-01 -
Uanium 9.07E-03 2.10E-03 1.12E-02 3.43E-01 1.23E502 no BCF 4.67E-02 1.88E603 3.14E-03 3.99E-01 1.63E-02 .A 1.435-02.
Vaodlun 1.18E+00 2.86-01 Z25E+01 7.16E+01 Z.94E+00 no BCF 196E-02 8.20E-04 2.045-02 7285+01 3.23E+00 ;:25E*01
Znc 7.99E-03 3.35541 7.40E-02 6.63E-01 1.715E01 NA NA NA NA 6.715-01 1.74E+01 740E-02
NA a not a COPC
no ICF w no b _tmom.!am factor cS n rcone . food h ie0.t
ND* not dee*ud due b of dat
Shaded vaues Hpeba Ns baaed on p.r.1 ketalcw h. CaM not be delafMed due to lac o dat

NOAEL-Based H4' for Sediment Direct NOAEL-Based H4s for NOAEL-Based His Sumnmed Aeross
Contact Direct Contact - Surfee Pa _ _

Parmeert rek Cub Aquatic Benthic Cre hb Benthic Aqiudfc|Parameter | Invertebrates |CreChb Plnts |verebrates Chub| CreekChub |vertebrates Creek Chub Plat

I (as N) no TRV no TRV no TRV 2.92E500 2.92E500 f Z92E
__________ 1.19E.00 1.195400 2.88-01 2.955-02 2.955402 1.22E400 1.225400 2.885-01

Cadmiuim 1.23E+00 1.23E+00 1.485-02 NA NA 1.23E+00 . 1.23E400 A1.48-E02
Fkurde NA NA NA 1.75E+02 1.75E+02 1.75E102 1.75E502 NA
iron 9.125401 9.125401 no TRV NA NA 9.12E41 NA rno'TRV.~
Manranese 9.14E-01 9.14E-01 8.41E-01 NA NA 9.14E-01 9.14E-1 8.41E-01
MoNxt no TRV no TRV noTRV 2Z11E400 2.11E+00 .1100 . 11E+00 n V

Nitrate no TRV no TRV nolTRV noTR I noFTRV |'. noTRV.'-_ IbolY. noTRV,
Phosphate no TRV no TRV no TRV NA NA W nTRVY-~ 4 MTRWr~ *no TRV,-
Selenkim nolTRV nolTRV 3.4E-01 6.545-01 6.54E-01 4 1. 5415-01: 3.46E-01
Stonmtium NA NA NA 2.30E400 2.305400 .2..:305400; 2305400' !~ NA
Sulfate Z27E+01 2.27E+01 no TRV 9.93E403 993E403 9955.03 9.955403 no TRY
Uranhum no RnTR TR 6.088E01 6108E+01 6.08E+01 6.08E501 - .no TR-

Vanadium no TRV no TRV 1.62E501 4.64E-01 E-4.UE01 4.840-01 .4.84E-01M 1.62501
_______ .051 7.405-01 2.34E-01 NA NA 7.40E41 7.405-01 2-34E-01

NAw net a COPC
no TRV w no bidly nce
Shad dvalueNewt p.41 HNs at HIs MMamcid not be delanynd based on 1acf bxfidy data
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Table 6-10. Roaring Foik Pond - Ecological Risks (LOAEL-RME)

K

3.:es 9

z

0

Ir

LOAELBased Has for Sediment LOAEL-Based HQs for Dietary Ingestion. LOAEL-ased Has for SW IngesUon- LOAEL__ Hi- E
Ingestion- RUE - RUE R I

Parameter Muskrat Mule Deer Meat Be uskrat Mule Doer Great Blue Muskrat Mle Deer freB Muskrat Mule Deer Gret Blue

|m (as N) 1.04E03 8.65E-05 no TRV No BAF Nd BAF no TRV 7.80E-03 1.12-04 no TRV 884E4-3 1.912-04 no TRV
A 4.862-03 1.12E-03 3E83-03 5.56E-01 9.58E-02 1.78E-03 5.55-E04 2.21E06 Z38E-05 5.61E-01 9.68E-02 5.63E203
C 7.77E-04 1.08E-04 8.33E-03 2.SE-01 .35E202 NA NA NA NA Z59E801 Z35E-02 833E03

FkOride NA NA NA NA NA noTRV 1.16E-01 4.61E403 noTRV 1.16E-01 4.61E403 no TRV;-
Iron 1.12E+00 1.55E-01 5.26E201 6.42E+01 T67E400 NA NA NA NA 6.53E401 1.832+00 5.26E-01
Mangaisa 1.39E202 noTRV 1.15E02 1.81E+00 noTRV NA NA NA NA 1.82E+00 noTRY- 1.15E42|MoybdaUmm 3.57E-02 3.9SE-03 2.71E203 2.17E+00 1.65E-01 no BCF 1.01E+00 1.93E-02 416E203 322E+00 1.882-01 E 6.87243 i
Nitra 7.932E-3 8.79E404 1.67E-02 NO W NO AF noBCF &34E+00 6.382E2 .81E-01 r.354+00 I 67L2 2 138241;
P|opnOTR no oTRV no TRV no TRV no TRV NA NA NA NA hoTRV ,- noTRV , Yo T.RVi;Y7
Slewium 318E-03 7.34E204 5.89E403 No BAF No SAF 5.22E-02 1.9403 7.74E-06 196E-04 5J22!03 8.112E044 5.83E-02

trontum NA NA NA NA NA noTRV 1.3E-01 2.47E-3 noTRV ..03E41 :Z47E-3' nOTRV
Sufte244E400 3.382401 no TRY No BAP No BAP oTy 4820 .541 n RY 4620 1120 .Fn R

Uraniurm 3.63E-03 8.3824 2.24E-04 1.37E-01 4932E43 no BCF 1.87242 7.45244 8.28245 1.59241 6.51243 2.72-04 9
Manadium Z38241 5.45202 1.502400 1.43201 5.6024E1 noBCF 3.922403 1.66244 1.362-3 1.45201 6.1524 1,1.62400<

3.99E-03 174241 1.62-2 3.32241 6882400 NA NA NA NA 3.36241 9.052400 1.6242
NAsnot aCOPC
no BCF w noobnwcabon fac ro Calculaie conce.*rebwo for food hI dia.
ND * not deluminad due lo lik of dal
Shaded vake rprowt His based on pU Irakes: WW ktake wuld not be delarmined due 16 kack of dala

LOAEL-Based H -orSdment Direct LOAE.L43aed Hqa fo ~LOAEX ae l umdArsAMfr __ R Ft
_ _ Conact Direct Contact . Surface | Pathways

Parameter Benthi Cre Chu Aquatic Benthic CreekChubCrekCu qai
|| ___ Invertebrates noTRV Plants Invertb Pla CrCs Inveebrates C Clnb A
Amm (u N) noTRV no T V | noTRV 4.60E201 4460E2O1 I:4.6041; h oiTRTKi |
Anihc _ 1.19E+00 1.19E+00 noTRV | 1.56E-02 1.56E42 121E+00 1.21E4W00 .' noTRV,.
Cadmium 1.23E00 | 1.23E400 7NA 1.232 1 7.41E-03
Fhorwide NA NA NA 1.10E+01 11.102401 | 1.10E+01 NA
Iron 9.12E411 9.12E01 noTRV NA NA 9.12E01 NA I7-hojRV,
Mananee 9.142-041 9.14E01 no TRV NA NA 9.14E01 9.14E-01 | TRV.M d noTR no TRV no TRV no TRV noTRV | id,=IRV WThV '1n0 V
Nilrate noTRV no TRV noTRV noTRV no TRV l;"hOTRV i -'noTRV :noTRV
Phorspat no TRY noTRV no TR NA NA noTRV ' I VO TRY n6 TRY
Saelnium noTRV noTRV noTRV 1.63E41 1.63E01 1.63601;,'1.63241 |

Strontium NA NA NA 2.30E201 2.30E-01 2|30E41 2.30E41| NA
.Sulfate | 27E401 2.27E+01 noTRV 9.93E+02 9.93E+02 1.02E203 NA no.TRVY*
)Uranim no TRV noTRV no TRV 5.852+00 S.852400 1A5.884001 48200.' noTRV

andu. no TRV no TRV no TRV no TRV no TRV no TRV' j6dY TOT
Dnc 7.40E41 7.40E-01 no TRV NA NA 7.40241 7.40E4M ho TRV
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Table 6-11. New Rifle Wetland-Relative Ecologkal Risks (NOAEL-RME)

Table 6-11 (cont) New Rifle Wetland - Relative Ecological Risks (NOAEL-RME)
NOAEL-Based RR's for Sediment Direct Contact NOAEL-Based RR's for Direct NOAEL-Based RRs Summed Across Pathways

Contact - Surface Water
. Benthic Benthic iBenthic .

Parameter Invertebrates Creek Chub Aquatic Plants Invertebrates Creek Chub Invertebrates Creek Chub Aquatic Plants
Ammonia (as N) .
Arsenic 1.5 1.5 . . 1.5 1.5
Cadmium . 4.6 _ 4.6 ' 4.6
Fluoride i.8 . 1.8 Y:1'8. 1.8
Iron .
Manganese
Molybdenum ._.
Nitrate
Phosphate
Selenium
Strontium ._._._._._._._
Sulfate
Uranium 4.9 ' .9 49
Vanadium 1.0
Zinc _ _ _ _ _
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Table 6-12. Roaring Fork Pond-Relative Ecological Risks (NOAEL-RME)
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.r.n' 1.0 1.0
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HQ or HI exceed 1 for the LOdAL-RME scenario as well.; [Nt~4at RRs are the same for both
NOAEL-RME and LOAEL-RME scenarios for a given contaminant/receptor/pathway
combination because the RR is a ratio of two ratios, each having the same denominator (either
the NOAEL or LOAEL TRV).j These are contaminant/receptor/exposure pathway combinations
that represent potential unacceptable risks and that are greater than risks posed by background
conditions.

On the basis of results of the QRA, Tables 6-13 and 6-14 summarize the contaminants and
media recommended for retention as COPCs for the New Rifle wetland and Roaring Fork pond,
respectively, along with the rationale for their retention or elimination. These recommendations
will be used in the development of the site compliance strategy, including proposed monitoring
requirements. Sediments and plants are grouped together as a medium because it is assumed that
plant uptake and concentrations are a function of sediment concentrations. Data were inadequate
to evaluate risks posed by intake of other contaminated biota (e.g., frogs) by the great blue heron.
However, because concentrations in these biota are dependent on surface water concentrations, a
compliance strategy that improves surface water quality will also result in reduced risks to
receptors with significant dietary intakes of aquatic organisms.

Table 6-13. Recommendations on COPCs for the New Rifle Wetland (NR4)

Retaln as
Analyte Medium COPC? Rationale

surface water ND data Insufficient to fully evaluate
la sedimentslplants N screened out In statistical analysis

surface water N risks not significantly elevated over background
nic sediments/plants N not detected In plants; risks not significantly elevated over background

for sediment
admium surface water N screened out in statistical analysis
______sediments/plants Y risks elevated for BI. CC

surface water Y risks elevated for 61. CC
Fluoride sediments/plants N screened out in statistical analysis

surface water N calculated risks are lowron sediments/plants N screened out in statistical analysis

anganese surface water N screened out in statistical analysis
sediments/plants N risks not significantly elevated over background

olybdenum surface water N calculated risks are lowsediments/plants ND data insufficient to evaluate sediment risks
Nitrate surface water ND data Insufficient to fully evaluatesediments/plants ND data insufficient to fully evaluate sediment; not measured I plants
hosphate surface water N screened out in statistical analysis
________sediments/plants ND data Insufficient to evaluate sediment; not measured in plants

lenium surface water N screened out In statistical analysis
Selenium sediments/plants N screened out In statistical analysis In sediment; only 1 detect in plants

surface water N risks lo and not significantly elevated over background
sediments/plants ND data insufficient to evaluate sediment dietary risks from plants not

significantly elevated over background

Sulfate surface water N screened out from statistical analysis
sediments/plants N sediment screened out in statistical analysis; not measured In plants

ranium surface water Y elevated risks for _ 1, CC
______sediments/plants N screened out from statistical analysis

nadium surface water N risks low and not significantly elevated over background
sedimentstplants N risks essentially same as background

nc surface water N screened out from statistical analysis
. _ _ sediments/plants N plants screened out from statistical analsis; sediment risks low

ND a not determined Si * benthic Invertebrates CC - creek chub

LAE/jurnd Junction unice
November 1999
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.Table 6-14. Recommendatcins onCOPC~s br the Roaring For*Pond (RFP)

jAnalyte Medium Retain as COPC? Rationale
surface water Y risks elevated for BI, CC

Amonia sediments/plants ND data insufficient to fully evaluate sediments; not measured in
____ ___ _ __ ___ ____ __plants

enc surface water N risks not significantly elevated over backgroun
enc sedimentstplants N risks not significantly elevated over backgmound

Cadmiumn surface water N screened out In statistical analysis
_____sediments/plants V risks elevated for Bi, CC

surface water N risks not significantly elevated over background
Floie sediments/plants N screened out In statistical analysis

surface water N screened out In statistical analysi
Iron sediments/plants N risks not significantly elevated over background

surface water N screened out In statistical analysis
M'anganese sediments/plants N risks not significantly elevated over background

eun surface water Y risks elevated for BI, CC
Aoydnwsedimentstplants ND data insufficient to evaluated sediment risks

surface water V risks elevated for MR. MD, GBH
Nitrate sediments/plants ND data insufficient to fully evaluate sediment; not measured in

____ ____ __ ____ ____ __ plants

ae surface water N screened out In statistical analysis
Popae sediments/plants ND data insufficient to evaluate sediment; not measure npat

Selenium surface water N. all risks are low
sedimentstlants N only I detect in sediment

Stotum surface water N risks low
_____sediments/plants N screened out In statistical analysis

surface water. Y risks elevated for most receptors
Sulfate sediments/plants N risks not significantly elevated above background for sediment;

I_______not measured in plants
Uraniumn surface water V elevated risks for BI, CC

_____sediments/plants N not significantly elevated above background
surface water N risks low and not significantly elevated over background

aadlum sediments/plants N risks essentially same as background
surface water N screened out from statistical analysis

nc sediments/plants N sediment risks not significantly above background; predicted
____ ____ ____ ____ ____plant concentrations low

J
i
I
I
I
I
I
i
I
i
i

MR a muskrat
GBH1- great blue heron

~ ,&-A at;^ WjUU
MD - mule deer
ND a not determined

Retention of a contaminant and pathway as a COPC based on calculated HQs and H~s does not
necessarily mean that it represents an unacceptable risk, but indicates that it requires evaluation
beyond calculation of numerical risk to arrive at an appropriate and informed risk management
decision. Potential exposure measurements provide only one indication that adverse ecological
effects could be expected at a site. Generally, other lines of evidence are required to support or
refute these data (EPA 1997). This evidence could include simple physical observations such as
stressed vegetation or fish kills or could involve more extensive surveys of biologic diversity and
other ecological parameters. To date, lines of evidence for the evaluation of ecological risk at the
New Rifle site have been limited to cursory field observations. No readily apparent effects of
ecological degradation have been noted. The following observations are based on the results of
the QRA:

I
i
i
I
I
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* The majority of risks posedby the New Rifle wetland are below or only marginally above
acceptable levels. For HQs and HIs exceeding 1, most are only slightly higher than
background.

* Risks posed by the Roaring Fork pond are higher than those associated with the New Rifle
wetland. The highest relative risks are posed by ammonia, molybdenum, nitrate, and to a
much lesser degree, sulfate, in surface water. Risks associated with sediments and dietary
intakes are generally low, and potential unacceptable risks (HI or HQ > 1) are only
marginally above background. Because the dietary pathway risks are overestimated by using
dry weight concentrations, this pathway is considered an insignificant contributor to overall
risks.

* Estimated risks to the great blue heron and aquatic plants may be lower than actual risks
because of the lack of toxicity data and appropriate uptake factors.

* Population risks (based on LOAEL-based risk calculations) are generally quite low for both
New Rifle wetland and Roaring Fork pond locations with the exception of sulfate in surface
water at the Roaring Fork pond.

* Because of the highly conservative nature of the QRA, most (if not all) risks calculated
probably represent overestimates (exceptions may be the great blue heron and aquatic
plants). As such, the New Rifle wetland and Roaring Fork pond probably pose a limited
threat to ecological receptors in the area.

6.2.3 Comparison of New Rifle Water Quality with Colorado Agricultural Standards

Table 6-15 presents the mean concentrations of New Rifle wetland and Roaring Fork pond
surface water and on-site and downgradient alluvial ground water for New Rifle along with
Colorado Agricultural water standards. All constituents in surface water are well below their
respective standards with the exception of nitrate in the Roaring Fork pond. Mean nitrate
concentrations are essentially at the standard; minimum and maximum concentrations are also
very close to the standard as surface water data for this location show only slight variation in
nitrate content.

Several constituents in on-site ground water exceed agricultural standards, including fluoride,
manganese, selenium, and vanadium. Downgradient ground water also exceeds agricultural
standards for manganese; average concentrations for other constituents in downgradient ground
water are below standards. It should be noted that maximum manganese concentrations detected
in background ground water also exceed the agricultural standard by more than an order of
magnitude and that average background concentrations are more than 4 times the standard.

DOSIGrand Junction Office Site Observational Work Plan for New Rifle, Colorado
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Table 6-15 Comparison of Average New Rifle Surface Water and Alluvial Ground Water Quality with
Colorado Agricultural Standards I

CNRW mean SW RFP mean SW On-site mean GW Off-site mean GW Standard"mg/L m n mg/L mg/L mglL mog#L
monia as NH4  0.18 97.8 145.5 152.3 N/A
enic 0.008 0.0048 0.039 N/A 0.1

Cadmium 0.001 0.0005 WN/A N/A 0.01
Fluoride 0.56 0.45 2.51 1.45 2
Iron 0.01 0.007 1.59 N/A 5
Manganese 0.01 0.18 2.1 2.23 0.2
Molybdenum 0.06 0.5 2.22 0.63 N/A
Nitrate as N 0.138 99 7.7 41 100 (Nitrite &

Nitrate as N)
Selenium 0.001 0.0022 0.093 0.008 0.02
Sulfate 131 2754 1298 2588 NWA
Uranium 0.03 0.15 0.11 0.094 NWA
Vanadium 0.01 0.0078 3.17 N/A 0.1
Zno 0.004 0.0083 n/d n/d 2
'standards based on filtered samples
NRW - New Rifle wetland
RFP a Roaring Fork Pond
N/A - most samples analyzed were below detection
n/d - not analyzed for this constituent
SW a surface water
GW - ground water

6.2.4 Plant Uptake Study

The purpose of this study was to provide information on potential phytotoxic effects of
ammonium contaminated ground water encountered in the mitigation wetlands area at the New
Rifle site, The study was designed to support both the ERA and revegetation efforts in the
mitigation wetlands. Prior to the wetlands reconstruction, elevated levels of both nitrate and
ammonium were discovered in ground water at the project site. While high levels of nitrate are
generally innocuous, excessive ammonium has been demonstrated to produce toxic effects in
plants. However, little information is available on wetland species response to high ammonium
level.

Three separate laboratory studies were conducted to evaluate species response at the
germination, initial seedling growth, and mature seedling stages. The two treatment factors tested
were site water dilution level and pH level. Site water was tested at five separate dilution levels
(0%, 10%, 25%, 50%, and 100%) in order to evaluate the response of plant materials to elevated
ammonium levels. The pH treatment consisted of three pH levels (6.5, 7.5, and 8.5) per dilution
and was utilized to evaluate the response of plant materials to various ammonium levels. All
studies were conducted under controlled conditions and randomized block designs. Solutions for
all studies were mixed in a similar manner.

The results of the study show that the high levels of ammonium at the site will directly impact
vegetation in the mitigation wetlands-site water is toxic to native wetland plant species. Since
concentrations vary across the site, however, individual species tolerance may vary. The
following conclusions and recommendations are based upon the results of this study:

Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
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* Seed germination and initial seedling growth were affected by iiigh ammonium levels as
evidenced by reductions in germination percentage, reductions in root and shoot growth,
browning of roots and an observed inhibitory effect on algae growth in treatments. In
consideration of the revegetation options, levels of 100 parts per million (ppm) ammonium or
less within an 18 inch rooting zone should be considered amenable to seeding of tufted
hairgrass and alkali grass. At levels greater than 100 ppm ammonium, substantial reductions
in shoot growth and stand sustainability can be expected. The upper limits of tolerance for
Nebraska sedge are between 40 and 100 ppm ammonium. Planting bullrush or Nebraska
sedge by seed is not recommended due to their observed low tolerance to ammonium.

* Mature seedling growth was affected by high ammonium levels in three of five wetland
species as evidenced by low shoot biomass levels, chlorotic leaves, leaf loss, drought-like
symptoms and moss mortality within containers. Significant mortality was not observed
although death appeared imminent for streambank willow and Fremont cottonwood at
ammonium levels greater than 100 ppm and 200 ppm, respectively. Nebraska sedge seedlings
demonstrated some tolerance with significant reductions only at the 400 ppm NH4 level. In
contrast, elevated levels of ammonium did not affect bullrush and cattail although biomass
was substantially reduced in all treatments when compared with the control. In consideration
of revegetation options, streambank willow may be planted in substrates exposed to ground
water levels up to 100 ppm ammonium; Fremont cottonwood and Nebraska sedge may be
planted in substrates exposed to ground water levels up to 200 ppm ammonium; and cattail
and bullmsh may be planted in substrates exposed to ground water levels up to 400 ppm
ammonium.

* Species which reproduce primarily by vegetative means (i.e., bullrush and cattail) should be
used in high ammonium areas (> 100 ppm ammonium) in order to avoid inhibition of seed
germination.

* Ammnnonia level as influenced by the pH treatment did not influence results in Investigation 2
or 3. It is assumed that high temperatures (>20 0C) may have resulted in the volatilization of
ammonia, thus preventing fair consideration of this factor. This should be considered in
transferring greenhouse scale studies to field conditions.

* Remediation plans that promote nitrification should be developed for areas that will exceed
400 ppm ammonium. Nitrification as a process converts ammonium to nitrate, the non-toxic
form of nitrogen. Nitrification is mediated by bacteria and requires substantial amounts of
oxygen. Thus, incorporation of organic matter and oxygen into substrates may be necessary
to initiate this process.

A Wetlands Management Plan will be developed for the revegetation of the mitigation wetland.
Results of this study and any future field studies will be considered in development of this plan.

6.3 Risk Assessment Summary and Recommendations

An evaluation of present-day conditions at the New Rifle site indicates that no risks currently
exist for human health. No pathways are present at this time for use of untreated site-related
ground water. Wells for the human consumption of ground water have been installed into the
alluvial aquifer; however, the wells are required to have treatment systems to ensure that the
ground water is safe for drinking. Human health risks presented in this BLRA update are only

DOE/Grad Juction Office Site Observational Work Plan for New Rifle, Colorado
November 1999 Page 6-31



Summary of Human Healthi and Ecological Riskc Doaumenit Nuber UO058601
Summaiy of Human Health and Ecological Risk Document Number U0058601

potential risks associated with the future use of untreated ground water. The site compliance
strategy must ensure that actual site risks are maintained at acceptable levels, both for the
100-year period over which institutional controls are permitted, and the post-100 year time at
which the site is assumed to be available for unrestricted access. Human health risk calculations
represent worst-case conditions in terms of contaminant concentrations. Potential future risks are J
based on current levels of contamination; these levels should continue to decrease, as they have
from higher concentrations observed in the past Thus, associated risks will also decline with
time. J

Ecological risks reported for the New Rifle wetland and the Roaring Fork pond represent a
combination of possible present risks and potential future risks. Present risks include those where
pathways and receptors currently exist (e.g., ingestion of surface water from the Roaring Fork
pond by mule deer and muskrats). Future risks are those that could be present if and when the
New Rifle wetland and Roaring Fork pond develop into more viable habitats (e.g., after aquatic I
plants become established in the Roaring Fork pond and reconstructed New Rifle wetland and
are available as a food source for likely receptors). All quantitative ecological risk estimates are
somewhat theoretical in that no evidence has been observed to date that indicates site-related Ii

contamination has resulted in environmental degradation. In addition, many uncertainties are
associated with the quantitative ecological risk calculations, most of which tend to overestimate
risks associated with the site.

In developing a compliance strategy that takes into account ecological risks, it must be kept in
mind that the majority of risks presented here pertain to potential habitats that have been or are I
being artificially created. Few of the risks discussed here represent threats to existing healthy
populations. In the case of the Roaring Fork pond, it is associated with an ongoing gravel mining
operation that is likely to continue for an estimated 10 to 20 years in the future. The disturbed I
conditions created by the operation are likely to prevent any near-term development of the
Roaring Fork pond into an important habitat for wildlife and discourage its use as a significant
food or water source for ecological receptors. After gravel mining operations cease in the future -
and habitat development is more likely, ecological risks will probably have decreased to fairly
insignificant levels as natural flushing continues to operate and cause declining contaminant
levels.

A large portion of the New Rifle wetland is in the process of being reconstructed. Based on
results of the plant uptake study, site-related contamination will probably limit the types of I
vegetation that can initially thrive in that location. Undoubtedly the same limitations will affect
aquatic organisms as well. However, as contamination decreases through time, the New Rifle
wetland can be expected to become more diverse and support a greater variety of plant and I .

animal species. Thus, site-related contamination more probably represents a short-term hindrance
to wetland reconstruction than a threat to existing viable populations. Risks associated with the
already established portion of the New Rifle wetland are generally low, especially in terms of I
probable population effects (LOAEL-RME scenario, see Table 6-8).

63.1 Contaminants of Concern Summary X

Table 6-16 summarizes the contaminants that could not be eliminated through application of
human health or ecological screening criteria during the risk assessment updates described in the
previous sections. These constituents can be considered COCs and must be taken into account in
the compliance strategy selection process. Each of these contaminants is discussed below in J
Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Offlce
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terms of their roles in developiii-g an appropriate compliance sigy for the New Rifle site.
Discussion of ground water in this section pertains strictly to the surficial aquifer.

Table 6-16. Summary of Human Health and Ecological COCs

Contaminant Potential Future Human Health Risks Current/Future Ecological Risks
On-site Off-Site NRW RFP

Ammonia Y ND Y
Arsenic Y N N N
Cadmium N N . y
Fluoride Y Y*. Y N
Manganese V V N N
Molybdenum Y Y ND ND
Nitrate . Y ND V

Selenium Y. . N N
Sulfate N N N V
Uranium Y Y y V
Vanadium Y Y*. N N
V z contaminant Is a __.
N w contaminant is not a COC

a contaminant extends only Immediately downgradient of site
ND w not sufficient data to evaluate
NRW a New Rifle wetland
RFP = Roaring Fork pond

6.3.1.1 Ammonia

Ammonia is a COC with respect to both human health and ecological risk. In ground water,
elevated concentrations (above risk-based levels for human health) of ammonia extend beyond
the site boundary on to the Roaring Fork gravel operation. However, ammonia decreases to
acceptable levels in all wells outside the boundaries of the gravel operation.

Based on results of the ecological QRA, ammonia was identified as a COC at the Roanng Fork
pond based on surface water concentrations exceeding chronicAWQC. Toxicity data were not
available to quantitatively evaluate risks to aquatic plants from surface water or sediment.
However, based on results of the plant uptake study, it appears that concentrations of ammonia
expected to occur in the reconstructed New Rifle wetland prohibit the growth of many of the
aquatic plants used in the study. Very few plant species were able to survive and grow under
those conditions.

Natural flushing is expected to result in decreasing ammonia concentrations with time, which
will eventually reach levels near background concentrations. However, until that time,
institutional controls would be required to prevent improper use of ground water on the New
Rifle and Roaring Fork properties. In terms of ecological effects, high ammonia concentrations
in surface water would be expected to limit the potential species that can be used to revegetate
the New Rifle wetland during near-term reconstruction activities. As ammonia levels decrease, a
more diverse plant population could be developed. It would also be expected that ammonia
concentrations would inhibit growth of many other aquatic organisms that might otherwise
populate the Roaring Fork pond and New Rifle wetland. However, as mentioned previously,

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
November 1999 Page 6-33



Sunmary of Hunan Health and Ecological Risk Document Number U0058601 *

these surface water bodies are artificially constructed and the Roaring Fork pond is still
operational. Therefore the effects of ammonia contamination are not destructive, but serve
merely to slow the development of a diverse aquatic community. Through natural flushing of the
ground water system, contaminant concentrations will decrease, allowing the development of a
healthier ecosystem. Ammonia concentrations are expected to decline to acceptable levels within
the 100-year period permitted for natural flushing.

6.3.1.2 Arsenic J
Arsenic concentrations in ground water exceeding the UMTRA standard of 0.05 mg/L is limited
to two on-site wells. Elevated arsenic concentrations do not extend beyond the boundary of the J
New Rifle site. Arsenic is not a COC for ecological receptors.

Based on comparison with historic data, concentrations of arsenic in ground water have declined J
by an order of magnitude or more. If these decreases continue, arsenic concentrations should
drop to below the UMTRA standard well within the 100-year period allowed for natural
flushing. Ground water modeling indicates the MCL could be achieved at the end of a 20-year J
natural flushing period. Institutional controls would only be required for the New Rifle site itself
to prevent exposure to unacceptably high levels of arsenic during the natural flushing period.

6.3.1.3 Cadmium

Cadmium is not a COC for human health and is not of ecological concern in surface water.
However, cadmium concentrations in sediment exceed SQC for aquatic organisms at both the
New Rifle wetland and Roaring Fork pond. Because SQC are established for the protection of
most aquatic organisms, and because conservative assumptions were made in calculating J ,
ecological risks (see Section 6.2.2.2), it is likely that only the most sensitive aquatic species
would be adversely affected by cadmium in sediments. Because of the operational nature of the
Roaring Fork pond and the reconstruction activities associated with the New Rifle wetland, these J
effects would not cause destruction of any existing populations, but would only serve to prevent
the population of those habitats with sensitive species in the future. Measured or predicted
concentrations of cadmium in plants that could serve as a food source to other receptors do not J
result in risks that exceed those posed by background.

Cadmium concentrations in sediment will not be affected by the selection of any given ground _
water compliance strategy. Because concentrations of cadmium in ground water are below
detection at locations likely to recharge the Roaring Fork pond and New Rifle wetland,
concentrations of cadmium in sediment should not increase as natural flushing occurs. Decreases J
of cadmium in sediment could occur through uptake by aquatic plants. Therefore risks to aquatic
receptors should decrease through time while not posing significant risks to receptors feeding on
those plants.

6.3.1.4 Fluoride

Fluoride is a COC for both human health and ecological risk. Concentrations of fluoride in
ground water exceed EPA's primary drinking water standard in samples from wells from the
New Rifle site and from the Roaring Fork gravel site; the agricultural standard for fluoride is also J
exceeded in these locations. Highest concentrations were detected in wells located at the south
central boundary of the Roaring Fork facility near the Colorado River. The highest ,
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concentrations from on-site Wel1s are from those located near tfie6bwngradient (western) edge of
the site. This distribution of fluoride may be an indication that the plune center has migrated off
site to the point where it is discharging to the river, if so, contaminant concentrations would be
expected to continually decrease through time. On-site concentrations are approximately half of
what they have been historically. Natural flushing should result in concentrations below the
MCL well within the 100-year time frame. Institutional controls prohibiting improper ground
water use would be required for the New Rifle site and Roaring Fork facility until the time that
concentrations have been reduced to acceptable levels.

Fluoride is of ecological concern in surface water at the New Rifle wetland. Concentrations
exceed chronic AWQC. This may limit the population of the New Rifle wetland to less sensitive
aquatic species in the near term. However, natural flushing should result in fluoride reduction
with time to levels that are protective of most aquatic life. Current risks are only marginally
above those associated with background and should be reduced to acceptable levels within a
relatively short period of time.

6.3.1.5 Manganese

Manganese is not an ecological COC. In ground water, elevated concentrations (above the risk-
based level for human health of 1.7 mg1L) of manganese extend beyond the site boundary and on
to private property just downgradient of the Roaring Fork gravel operation. However, only wells
located on the New Rifle and Roaring Fork sites have concentrations in excess of the range of
background concentrations (maximum background concentration for 1998-99 was 3.66 mg/L).
Samples from almost all wells (on-site, off-site, and background) exceed the secondary drinking
water standard for manganese of 0.05 mg/L; average background is more than an order of
magnitude higher than this value. On-site and downgradient wells also exceed the Colorado
agricultural standard for manganese; the average background concentration is more than 4 times
the standard.

Highest manganese concentrations are from wells located in the southeastern and south central
portion of the Roaring Fork property. This distribution of manganese may be an indication that
the plume center has migrated off site to the point where it is discharging to the river; if so,
contaminant concentrations would be expected to continually decrease through time, at least to
within the range of background. Background levels should be reached within the 100-year
natural flushing time frame. Institutional controls could be used to prohibit use of ground water
with the highest manganese concentrations on the New Rifle and Roaring Fork properties.
However, because even background concentrations can exceed the RBC and the agricultural
standard, and nearly all locations exceed secondary drinking water criteria (established largely
based considerations of taste and odor), some form of water treatment for manganese would
probably be desirable even after site-related contamination has diminished.

6.3.1.6 Molybdenum

Molybdenum is a human health and ecological COC. In ground water, elevated concentrations
(above the UMTRA standard of 0.1 mgfL) of molybdenum extend beyond the site boundary and
on to private property just downgradient of the Roaring Fork gravel operation. Molybdenum
decreases to below the standard in all wells in the vicinity of the West Rifle interstate exchange
and in those located farther to the south and west. Highest concentrations are from wells located
in the southwest quadrant of the New Rifle site. Concentrations decrease farther off site. Current

DOE/Grand Junction Office Site Observational Work Plan for Ncw Rflc, Colorado
November 1999 Page 6-35



Summary of Hunan Health and Ecological Risk Document Number U0058601

maximum molybdenum concentrations are almost double the historically observed maximum,
though the present mean is slightly less than the historic mean. J
Molybdenum is of concern for ecological receptors at the Roaring Fork pond. Concentrations of
molybdenum in surface water at the Roaring Fork pond are expected to result in elevated risks |
from direct contact with aquatic organisms, as well as increased risks through surface water
ingestion (specifically by the muskrat). As described for some other contaminants, risks
associated with direct contact do not result in destruction or harm to existing populations, but
may limit the viability of different species when the Roaring Fork pond becomes a more viable
habitat in the future. Ingestion of surface water under current conditions could affect the present
muskrat population; however, the operational nature of the Roaring Fork facility probably J
discourages use of the Roaring Fork pond as a primary source of water intake. Data for the New
Rifle wetland are insufficient for evaluating ecological risk due to exposure to molybdenum.

Molybdenum is expected to decline to levels below the UMTRA standard within the 100-year
natural flushing period. Ground water modeling indicates the standard will be reached after a
period of about 25 years. Until that time, human health can be protected by imposing restrictions J
on ground water use for the New Rifle and Roaring Fork properties and on the private property
immediately west of the Roaring Fork operation. Ecological risks associated with the Roaring
Fork pond are expected to be low throughout the operational life of the facility due to lack of a j
significant hospitable habitat. Elevated risks to muskrat could exist in the future with the
establishment of plants at both the Roaring Fork pond and reconstructed New Rifle wetland;
risks associated with currently vegetated portions of the New Rifle wetland are elevated for the J
dietary pathway of the muskrat. Eventually, risks associated with plant intake should decline as
continued uptake of molybdenum from sediment causes sediment concentrations to decrease,
resulting in corresponding decreases in plant concentrations.

6.3.1.7 Nitrate

Nitrate is a COC for human health and ecological risk. Nitrate in ground water is elevated above
the UMTRA standard of 44 mg/L NO3 as far as 2 miles downgradient of the New Rifle site. The
highest nitrate concentrations were detected in wells near the central portion of the Roaring Fork hi
facility. This distribution may indicate that the peak of the nitrate plume has moved off site and
that wells upgradient of the current maximum should continue to steadily decline in
concentration. The highest current nitrate concentrations are similar to the historic mean I
concentration. Concentrations in most wells are significantly below the historic minimum
concentration.

Nitrate concentrations in surface water at the Roaring Fork pond are high enough to result in
elevated risks to ecological receptors via the surface water ingestion pathway (receptors
evaluated for this pathway include muskrat, mule deer, and great blue heron). This pathway is =
complete, but because of the operational nature of the Roaring Fork facility, potential receptors
are probably discouraged from use of the Roaring Fork pond as a regular source of drinking
water. The wells with the highest nitrate concentrations are located immediately upgradient of I
the Roaring Fork pond. It is possible that surface water concentrations in the Roaring Fork pond
will increase before they begin to consistently decline. Nitrate concentrations in Roaring Fork
pond surface water are very close to the Colorado agricultural standard; however, the water is I
currently not used for agricultural purposes. Other ecological risks associated with nitrate in
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surface water and sediment co"ld not be evaluated for the Roaring Fork pond and New Rifle
wetland because of lack of data.

Nitrate concentrations in ground water have declined significantly when compared to historical
values. The center of the plume has likely moved off site already and is continuing to move
downgradient. Based on historic trends, it is likely that nitrate will decline in the ground water to
levels below the UMTRA standard well within the 100-year natural flushing time frame. Ground
water modeling indicates that nitrate will decrease to below the MCL within 15 years of natural
flushing. Risks to human health can be protected in the interim period by imposing institutional
controls on ground water use for properties located above the current ground water plume. This
includes the New Rifle and Roaring Fork sites, as well as private properties located up to 2 miles
downgradient of the western New Rifle site boundary.

Surface water concentrations in the Roaring Fork pond may result in increased risks to ecological
receptors through surface water ingestion. However, these risks are expected to decline after the
center of the plume migrates downgradient of the Roaring Fork pond and eventually reaches
acceptable levels. Risks for the New Rifle wetland could not be evaluated because of lack of
data. However, as with the Roaring Fork pond, any potential risks can be expected to decline
with time as nitrate concentrations decrease due to natural flushing.

6.3.1.8 Selenium

Selenium is not an ecological COC based on the QRA. However, selenium concentrations in
several on-site wells exceeded the agricultural standard of 0.02 mg/L. Some background wells
also contain selenium concentrations in excess of the agricultural standard, though average
background is approximately half that value. Selenium concentrations in ground water exceed
the LUMTRA ground water standard. Highest concentrations of selenium were detected in three
on-site wells. Most of the samples from these wells exceeded the selenium standard by an order
of magnitude or more. Several downgradient off-site locations have selenium concentrations in
excess of the UMTRA standard, but only marginally. Background selenium concentrations range
up to 0.03 mg/L; all off-site wells have concentrations below this value and all downgradient off-
site concentrations are below the human-health RBC of 0.18 mg/L. Based on these results, the
only selenium contamination that is clearly site-related and poses potentially unacceptable risks
to human health is confined to the ground water beneath the New Rifle site itself. Institutional
controls would be required to prevent improper use of on-site ground water. Through natural
flushing, selenium levels should decline to at least background within the 100-year time frame.
Ground water modeling indicates that selenium concentrations would be reduced to about 0.05
mg/L after 100 years of natural flushing, meeting the SDWA MCL.

6.3.1.9 Sulfate

Sulfate is not a human health COC because the incremental contribution of site-related activities
to total sulfate in ground water is very small compared to naturally occurring levels.
Additionally, because of the lack of consensus by the scientific community on toxicological
effects of sulfate, actual risks due to sulfate exposure cannot be assessed. The average
background concentration of sulfate is greater than 1,000 mg1L, and concentrations more than
double this are common in background wells. Sulfate is consistently high across the New Rifle
study area; sulfate concentrations range to over 2,000 mg/L as far as 3 miles downgradient from
the western site boundary.
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Sulfate is an ecological COC for the Roaring Fork pond. Risks associated with sulfate in Roaring J
Fork pond surface water are elevated for all receptors (except the great blue heron for which data
were insufficient to evaluate risk), although risks are only marginally above background for
receptors other than benthic invertebrates and fish (represented by creek chub). Concentrations
of sulfate in surface water collected at the Roaring Fork pond were at the maximum end of the
range detected for on site ground water samples and more than twice the average for on site
alluvial ground water. The fact that the Roaring Fork pond is part of an operational facility J
probably discourages its use as a major source of surface water to receptors such as the mule
deer and muskrat. Because the pond is artificially constructed, it was not originally a habitat for
aquatic receptors such as fish and benthic invertebrates and site-related activities are not
responsible for the destruction of a formerly viable habitat.

Background sulfate levels in the reference area pond are an order of magnitude less than |
concentrations in the Roaring Fork pond, however they are still several of orders of magnitude
above both acute and chronic AWQC. Natural flushing should result in decreases in sulfate in the
Roaring Fork pond over time; however, "acceptable" levels based on AWQC will probably never*
be met because of the naturally high concentrations of sulfate in ground water discharging to the
ponds.

6.3.1.10 Uranium

Uranium is a COC for human health and ecological risk. The UMTRA standard for uranium is J
exceeded in wells as far as 3 miles downgradient from the western site boundary. However,
background concentrations as high as 0.06 mg/L were detected during the 1998-99 sampling
events, exceeding the UMTRA standard of 0.044 mg/L. Natural flushing should result in a J
decrease in uranium concentration over time, eventually to background levels. Ground water
modeling shows that UMTRA standards should be met in 40 years, assuming a background
concentration of 0.038 mg/L. In the interim period, institutional controls restricting improper use X
of alluvial ground water can prevent potential risks to human health. However, because of
naturally high uranium in some locations for background alluvial ground water, it is possible that
the UMTRA standard may never be met. It may be necessary to establish an ACL for uranium as J
part of the compliance strategy for the New Rifle site to accommodate the naturally high levels
of uranium observed in background alluvial ground water. Even if the UMTRA ground water
standard cannot be achieved through natural flushing, the human-health risked-based level of W
0.11 mg/L for drinking water will be met and unrestricted use of ground water will result in no
unacceptable human health risks after the 100-year natural flushing period. J
Uranium concentrations in surface water present potential risks to benthic invertebrates and fish
at both the Roaring Fork pond and New Rifle wetland. As noted above for other contaminants,
because the Roaring Fork pond is artificially created, site-related contamination will only serve W
to inhibit habitat development until contaminants have decreased to acceptable levels through
natural flushing; no destruction of existing habitat has occurred. Most of the New Rifle wetland
is currently undergoing revegetation and does not represent an ecologically significant habitat at W
this time. Natural flushing of contaminants from the New Rifle wetland as revegetation of the
wetland progresses will eventually result in conditions that promote growth and diversification of
ecological populations.

Site Observational Work Plan for New Rifle, Colorado DOE/Gand unction Office
Page 6-38 November 1999 .



Document Number U0058601 Summary of Human Health and Ecological Risk
Document Number U0055601 Summary of Human Health and Ecoloaical Risk

6.3.1.11 Vanadium ;1 . . 1s
i I} 1. . 4 .

Vanadium is not an ecological COC. No drinking water standard has been established for
vanadium. However, alluvial ground water does exceed the risk-based level of 0.33 mg/L for
human health based on regular use as drinking water; it also exceeds the Colorado agricultural
standard of 0.1 mg/L. Elevated vanadium concentrations are confined to on-site wells and one
immediately downgradient well on the Roaring Fork property (RFN-590). Vanadium in all other
wells is at or below detection. Results of ground water modeling indicate that on-site ground
water would not meet the risk-based level in 100 years. However, vanadium has displayed
significant fluctuations over time, particularly in the highest concentration area. Data are
insufficient at this time to understand what factors influence vanadium concentrations and furither
study is recommended. Institutional controls preventing improper use of ground water during
that period will ensure protection of human health; these controls should also restrict the use of
on-site ground water for agricultural purposes. Because no drinking water standard exists for
vanadium, an ACL will probably need to be established as part of the compliance strategy for the
New Rifle site.
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7.0 Ground Water Compliance Strategy

The framework defined in the final PEIS for the UMTRA Ground Water Project (DOE 1996b)
governs selection of the final strategy to achieve compliance with the EPA ground water
protection standards. Stakeholder review and acceptance of the final PEIS is documented and
supported by the Record of Decision. Presented below is a discussion of how the selection
process was used to determine the final ground water compliance strategy at the New Rifle site
and a proposed future ground water sampling and analysis plan to monitor compliance and the
effectiveness of the selected remedy. Note that the proposed strategy and monitoring focuses on
protection of human health. Ecological concerns will be addressed in the New Rifle Wetlands
Monitoring Plan.

7.1 Compliance Strategy Selection Process

The PEIS framework used to determine the appropriate ground water compliance strategies for
the New Rifle site is summarized in the flow chart provided as Figure 7-1. The framework takes
into consideration human health and environmental risk, stakeholder input, and cost. A step-by-
step approach is followed until one, or a combination of one or more, of three general
compliance strategies is selected. The three possible compliance strategies are:

* No remediation-Compliance with the EPA ground water protection standards would be met
without altering the ground water or cleaning it up in any way. This strategy could be applied
for those contaminants that are already at or below maximum concentration limits or
background levels, or for those contaminants above maximum concentration limits or
background levels that qualify for supplemental standards or ACLs as defined in
Section 2.1.1.

* Naturalfushing- Compliance with the EPA ground water protection standards would be
met within a period of 100 years by allowing natuial ground water movement and
geochemical processes to decrease contaminant concentrations to regulatory limits. The
natural flushing strategy could be applied at a site if ground water compliance can be
achieved within 100 years or less, where effective monitoring and institutional controls can
be maintained, and where the ground water is not, and is not projected to be, a source for a
public water system.

* Active ground water remediation- Compliance with the EPA ground water protection
standards cannot be met by natural flushing. This option requires application of engineered
ground water remediation methods such as gradient manipulation, ground water extraction,
treatment, land application, phytoremediation, and in situ ground water treatment to achieve
compliance with the standards.

7.2 New Rifle Compliance Strategy

DOE is required by the PEIS to follow the ground water compliance selection framework
summarizd in Figure 7-1 in selecting the appropriate compliance strategy(ies) to clean up areas
of the alluvial aquifer affected by former processing activities at the New Rifle site. The lower
Wasatch aquifer is not contaminated at the New Rifle site and is therefore not considered in the
development of a compliance strategy.
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DOE has determined that natrai flushing of the alluvial aquifer, in Conjunction with the
establishment of ACLs and institutional controls, is the appropriate compliance strategy for
remediation of all contaminants at the New Rifle site, except vanadium. Additional data
collection is required before an appropriate strategy can be implemented for vanadium. The
compliance strategy focuses on COCs retained after completion of the updated human health and
ecological risk assessment screening processes (Sections 6.1 and 6.2). An explanation of how the
targeted strategy was selected is presented in Table 7-1.

Table 7-1. Explanation of the Compliance Strategy Selection Process for the Alluvial Aquifer

Box(Figure 7-1) ActIon or Question Result or Decision

Characterize plume and See conceptual site model presented in Section 5.0 andhydrological contaminant screening presented In Section 6.0. Move to
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _B ox 2.

Selenium, arsenic, molybdenum, nitrate and uranium
Is ground water contamination exceed the UMTRA MCLs at one or more monitoring

2 present In excess of UMTRA MCLs points. Anmonium, fluoride, manganese, and vanadium
or background? are elevated compared to background and exceed RBCs.

__ Move to Box 4.
Does contaminated ground water Alluvial ground water Is a potential source of drinking water

4 qualify for supplemental standards and therefore Is not dassilied as limited use. Move to
due to limited use ground water? Box 6.
Does contaminated ground water

qualify for ACLs based on Concentrations are above proposed ACLI at this time.
6 acceptable human health and CoMnrtosaeaove topBoxe 8. sa hi ie

environmental risk and other Move to Box S.
factors?

Does contaminated ground water Although the applicability has not been formally assessed,
8 qualify for supplemental standards It is unlikely that remedial action would cause excessive

due to excessive environmental harm to the environment. Move to Box 10.
___________ harm from remediation?__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Will natural flushing result In Ground water modeling shows that natural flushing will
compliance with UMTRA MCLs, reduce all constituents except vanadium to background,

10 background, or ACLs within ACLs or MCLs within the 100-year time frame. Data for
100 years? vanadium are insuffident to evaluate vanadium behavior.

_ Move to Box I1.
Can Institutional controls be The final compliance strategy Is protective of human health
Caninstaitduriona ctroflushin b and the environment. Institutional controls will be In place

maintained during the flushing soon and will prevent use of water. Ground water can be

s trategy protective of human health used without restriction after 100 years and will be
and the environment? protective of human health and the environment at that
and__the__en_________ _ time. Move to Box 12 - Implement natural flushing.

12 _ Implement natural flushing .

Each of the compliance strategy components is discussed in the following sections.

7.2.1 Natural Flushing

The 100-year time period allowed for natural flushing will commence upon finalizing the GCAP
and concurrence by the NRC. Results of ground water contaminant transport modeling are
presented in Section 5.3.5 and Appendix D. Predicted concentrations for arsenic, molybdenum,
nitrate, selenium, uranium, and vanadium after 100 years of natural flushing are summarized
below.

Modeling results for arsenic using the most recent sampling data suggests that the UMTRA
standard of 0.05 mg/L could be met in 20 years of natural flushing. This is consistent with
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decreases in arsenic concentrations observed to date. Monitoring will take place to track the
progress of natural flushing. J
Molybdenum is predicted to decrease to levels below the UMTRA standard of 0.1 mg/L after a
period of about 25 years. The background concentration used for the modeling was 0.019 mg/L,
and none of the background wells exceeded the MCL.

Uranium is predicted to decrease to levels below the UMTRA standard after a period of about |
40 years. However, it should be noted that a background concentration of 0.038 mg/L uranium
was used for purposes of ground water modeling. This is the average calculated background
uranium concentration. Levels of uranium in excess of 0.06 mg/L have been observed in one
background well. Therefore, the compliance standard for uranium in site ground water may be
either background or the UMTRA MCL. The monitoring strategy is designed to account for
variations in background uranium that may exceed the UMTRA standard.

Based on modeling results, maximum selenium concentrations are predicted to decrease to
0.05 mg/L, approximately the SDWA MCL and proposed ACL, in about 1 0 0 years. Background ]
wells had concentrations of selenium up to nearly twice the UMTRA standard based on results
from the most recent sampling round. However, these concentrations are all below the risk-based
level of 0.18 mg/L. J
Nitrate is predicted to decrease to levels below the UMTRA standard of 44 mg/L after 10 years
of natural flushing. Modeling did not take into account geochemical and biological reactions that
could affect nitrate behavior. However, a conservative modeling approach was used and it is
anticipated that nitrate will be below the UMTRA standard well within the 100-year natural
flushing period.

Modeling was not performed for ammonia, fluoride, and manganese, as no UMTRA standards
exist for these contaminants. However, based on historical trends, it is likely that these I
constituents will reach background levels or other applicable standards within the 100-year
natural flushing time frame. Monitoring will be conducted for these constituents to ensure that
contaminant trends are consistent with this assumption and that acceptable levels can be reached.

7.2.2 Vanadium Pilot Study J
No drinking water standard exists for vanadium; however, plume concentrations currently
exceed RBC for human health as well as background levels and phytotoxicity values for plants.
Modeling predictions indicate that lowering concentrations of vanadium to the 0.33 mg/L RBC I
(the proposed ACL) will require about 300 years of natural flushing. However, these results are
not consistent with recently observed decreases in vanadium from approximately 25 mglL in
1998 to 12 mgfL in 1999 for well RFN-658. Historically, plume values for vanadium were much I
lower than this (less than 2 mg/L); the observed high values were not observed until surface
remediation activities were conducted. Because of the uncertainty surrounding the behavior of
vanadium, it is proposed that a pilot study be conducted to further investigate the nature of I
vanadium contamination and to monitor its behavior over time. Preliminary indications are that
active remediation would be required to reduce concentrations to the RBC, but data are
insufficient at this time to select that option as the appropriate compliance strategy (particularly
because no UMTRA standard exists for vanadium). Upon completion of the pilot study, the
selected option for vanadium will be one of the following: 1) natural flushing, 2) soil removal, l
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3) in-situ stabilization, or 4) biinp and treat. Options 2 hrougWi4-de discussed further in
Section 8 of this document. Documentation of the remedial decision for vanadium will be
included in the GCAP.

7.2.3 Alternate Concentration Limits

Because vanadium exceeds the background concentration and has no drinking water standard, an
ACL is required. A concentration of 0.33 mg/L is proposed as the ACL for vanadium. This is the
human health RBC for use of water in a residential setting. The volume of ground water
exceeding the proposed ACL of 0.33 mg/L is relatively small. After evaluation of vanadium
behavior is completed during the pilot study, a remediation strategy protective of human health
and the environment will be proposed.

An ACL is also proposed for selenium of 0.05 mg1L. This is the SDWA MCL. An ACL is
warranted because background concentrations of selenium exceed the UMTRA standard. All
observed concentrations of selenium are below the RBC of 0.18 mgfL and are protective of
human health.

Because no standard exists for ammonia, it is also necessary to establish an ACL for that
constituent. Based on site-specific conditions, an ACL of 200 mg/L (measured as NH4) is
proposed. This is approximately the risk-based level based on 0.28 mgfL as NH3 and an average
site pH and temperature.

An application for these ACLs will be submitted to the NRC for their concurrence.

7.2.4 Institutional Controls

An institutional control program is being developed to prevent the future use of the potentially
harmful contaminated ground water associated with the New Rifle site during the 100-year
natural flushing period. The institutional control mechanisms will include the use of both zone
district changes and deed restrictions.

* The zone district changes will prohibit the use of the untreated contaminated shallow ground
water for drinking purposes for humans. The zone changes will apply to the entire
contaminated area plus a buffer area. Efforts are ongoing with the City of Rifle and Garfield
County to initiate the zone changes. It is anticipated that the zone changes will be effective
by the spring of 2000.

* Because the ground water contaminant concentrations are increased and additional
contaminants occur in the ground water beneath the New Rifle site and the UMETCO, Inc.
property (Roaring Fork gravel operation), located immediately to the west of the New Rifle
site, more stringent restrictions will be placed on these properties to prohibit the use of the
untreated contaminated ground water for drinking water, livestock watering, irrigation of
edible vegetation, and ponding uses for ornamental or landscaping purposes. However, the
current sand and gravel mining activities at the UMETCO property will not be affected by
the deed restriction. In order that a deed restriction is legal and enforceable, it must be
initiated at the time of a land ownership transfer. Efforts are underway to establish deed
restrictions at these two properties. It is anticipated that both deed restrictions will be in place
by the spring of 2000.

DOEIGrnnd Junction Office Site Observational Work Plan for New Rifle, Colordo
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The New Rifle Site Institutions Controls Program, once finalized, will be effective and legally
enforceable over the 100-year natural flushing period. If contaminants flush more quickly than
predicted, restrictions on ground water use may be lifted sooner on a location by location basis.

7.3 Monitoring Compliance Strategy

73.1 Monitoring Requirements for the Alluvial Aquifer J
The monitoring strategy for the alluvial aquifer is designed to determine the progress of the
natural flushing process in meeting compliance standards for site COCs. Standards for Se, V, and J
ammonia are their proposed ACLs of 0.05 mg/L, 0.33 mg/L, and 200 mgfL (as NH4),
respectively. For uranium, the cleanup goal is the UMTRA ground water standard of 0.044 mg/L
or background, whichever is higher. For arsenic, the cleanup goal is the UMTRA ground water
standard of 0.05 mg/L, and for molybdenum the cleanup goal is the UMTRA ground water
standard of 0.1 mg/L. The cleanup goal for nitrate is the UMTRA standard of 44 mg/L and the
goal for fluoride is the SDWA MCL of 4 mg/L. The cleanup goal for manganese is J
approximately background, or 4 mg/L. Monitoring will focus on these contaminants.

In 1998, 23 permanent alluvial wells were installed at the New Rifle site. Included in this J
installation were several wells that were intended to serve as background wells and to define the
extent of contamination at the site. Specifically, well RFN-1 72 was installed about 3 miles
downgradient of the site to determine the longitudinal extent of contamination, and wells J
RFN-169 and -173 were installed upgradient to the east and north, respectively, to serve as
background. Sampling at these locations in August 1998 and January 1999 showed that the water
at each exceeded the UMTRA standard for one COC: uranium for the downgradient well 1
RFN-l 72 and selenium for the upgradient wells RFN-1 69 and -173. However, concentrations of
uranium detected most recently at location RFN-172 are within the range of background. The
only wells in the current sampling program which do not exceed the standards for any of the J
New Rifle COCs are well RFN-171, which is not as far downgradient as well RFN-172 but is
further north, on the north side of Interstate 70; well RFN-215, located on the east side of the site
along the southern edge of the former ore storage area; and well RFN-220, located north-of the I
railroad track between wells RFN-172 and -620. Well RFN-172 may represent the approximate
leading edge of the plume. Uranium was not detected in the most downgradient location at
temporary well RFN-1 86. Uranium contamination does not extend as far to the east as well I
RFN-215, nor as far to the north as wells RFN-171 and -173.

Wells RFN-218, -657, -658, and -659 have been established as appropriate for monitoring the
"hot spots" with highest concentrations of vanadium, arsenic, and selenium, as well as elevated
concentrations of most other constituents. Based on the ground water modeling, these
contaminants are likely to take the longest time to flush from the system. In addition to the "hot
spot" wells denoted above, wells RFN-169, -170, -171, -172, -173, -195, -201, -210, -213,
-215, -216, -220, -590, and -635 have been established as appropriate for monitoring progress
of the natural flushing in the alluvial aquifer, The perimeter of the plume is approximately
defined by well RFN-172 to the southwest; wells RFN-171, -170, -173, and -213 along the
northern boundary; well RFN-169 to the northeast; and wells RFN-215 and -216 to the
southeast. In no case is the concentration of any COC at any of these perimeter wells more than Om
twice the standard, whereas some of the other wells exceed treatment standards by a factor of
five or higher for many COCs. Background wells RFN-1 69 and -173 will be used to monitor
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background concentrations otanium to assist in establishing 'th&ppropriate cleanup standard
L (JUMTRA standard or background, whichever is higher).

The other wells in the natural flushing monitoring program are intended to monitor the progress
of the flushing in key points within the boundaries of the plume. Well RFN-220 is north of the
railroad track between wells RFN-1 72 and -620, and currently does not show contamination for
any of the New Rifle COCs. Well RFN-210, which exceeds the UMTRA standard for uranium
only (but is within the range of background), is along the railroad tracks near the Colorado River
south of Interstate 70. Wells RFN-195 and -201, which exceed the cleanup goals for ammonia;
nitrate, molybdenum and uranium, are located to the west and east, respectively, of the Roaring
Fork gravel pit, approximately on the north-south centerline of the current plume.
Well RFN-590 is immediately south of the borrow pit pond and exceeds UMTRA standards for
molybdenum, nitrate, selenium, and uranium, and cleanup goals for ammonia, manganese, and
vanadium. Well RFN-635 is well to the south of the borrow pit pond, south of Interstate 70
along the Colorado River; it exceeds UMIRA standards for molybdenum, nitrate, selenium,
uranium and cleanup goals for ammonia, fluoride, and manganese. The proposed monitoring
locations are shown on Figure 7-2.

Results of ground water modeling for six of the COCs at the New Rifle site (arsenic,
L molybdenum, selenium, uranium, nitrate, and vanadium) are presented in Section 5.3.5. This

modeling indicates that concentrations of all of these COCs are expected to decrease and that the
contaminant plumes for all these COCs are not expected to spread beyond their current

L boundaries. The monitoring plan is intended to confirm that the natural flushing is progressing
approximately in conformance with the predictions of the model, that constituents that were not

L modeled decrease as well, and that no contaminant spreading is taking place.

Sampling of each well will take place annually for 10 years. If a COC sampled in a well is below
standards for 3 consecutive years, cleanup will be considered complete at that location and
monitoring will be discontinued for that COC. After the first 10 years of monitoring have been
completed, monitoring will be reduced to every 5 years until the year 2030, assuming COCs
continue to show a decline through the first 10-year period. At that time the monitoring strategy
will be reevaluated and adjusted as appropriate based on previous results. Any COC that is below
standards will be analyzed for 3 consecutive years to eliminate it from further analysis. If the

It monitoring of wells at the perimeter of the contaminant plumes shows that contaminants have
L begun to spread beyond the current plume boundaries, or if some other changes in contaminant

trends are noted, the sampling plan may also be reevaluated and adjusted at that time.

L Monitor wells not required as part of the monitor network will be abandoned according to
applicable State of Colorado regulations and UMTRA project procedures. Abandonment will beL accomplished in the near future under the LTSM program.

Monitoring requirements for surface water, if necessary, will be addressed in the Wetlands
Management Plan for the mitigation wetland.

L

L
L
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Table 7-2. Summary of Monitorng Requirements

Location Monitoring Purpose Analytes Frequencya
RFN-218, -657, -658, Monitor hot-spots As, V. So, Mo, U, NH4, Annually for 10 years; evey
-659 NO3, Mn, F 5 years thereafter until 2030
RFN-170, -210, -172 Monitor middle and leading Mo, U Annually for 10 years; every

edge of Mo and U Plumes. 5 years thereafter until 2030
RFN-169, -173 Monitor background to As, V. Se, Mo, U, NH4, Annually for 10 years; every

establish appropriate NO, Mn, F 5 years thereafter until 2030
standard for uranium;
ensure no upgradient -
spread of plumes

RFN-171, -220, -213 Monitor spread of plume to Mo, U Annually or 10 years, every
uncontaminated areas 5 years thereafter until 2030
downgradient

RFN-215, -216, -201, Monitor flushing in main As, V. So, Mo, U. NH4, Annually for 10 years; every
-195, -590, - body of plumes NO, Mn, F 5 years thereafter until 2030
'Monitoring for a COC will be discontinued if below standards for three consecutive sampling rounds.

J
J
j
U.I

-A
-I
J
J

4
I

kHi

J,l

1-I
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8.0 Development and Evaluation of Active Remediation
Alternatives

As presented in Section 7.0, the selected alluvial ground water compliance strategy for the New
Rifle site is natural flushing possibly supplemented by active remediation for vanadium to
alleviate hot spots. The purpose of this section is to develop and evaluate different active
remediation alternatives and recommend an alternative for possible remediation of the vanadium
contamination, should active remediation be necessary.

Section 8.1 gives an overview of the process used to evaluate and screen technologies and
alternatives, including a detailed explanation of the evaluation criteria. Section 8.2 develops a list
of potential technologies that could be used for remediation of the site, evaluates the
technologies, and screens out technologies that are not feasible. Section 8.3 lists technologies
that passed the initial screening, combines the technologies into alternatives, and develops the
parameters that will be used for the detailed evaluation, which is presented in Section 8A.
Section 8.5 presents the proposed alternative for active remediation, along with discussions of
how the proposed method may be deployed and of the uncertainties and limitations of the
proposed alternative.

8.1 Process for Development and Evaluation of Technologies and
Alternatives

This section gives an overview of the process used to arrive at a proposed alternative for
remediation of vanadium contamination in ground water at the New Rifle site. It also includes a
description of the criteria used to evaluate technologies and alternatives.

8.1.1 Overview of the Process

The general process used to select a proposed alternative for remediation of contamination at an
UMTRA ground water site is:

* Develop, evaluate, and screen technologies that could be used for remediation.

* Combine the technologies into alternatives and evaluate the alternatives.

* Select an alternative as a proposed method for remediation.

A number of technologies were considered for remediation. Technologies considered could be
used for extraction of ground water, disposal of ground water, or treatment of ground water. The
initial screening of technologies, generally qualitative in nature, considered whether the
particular technology was appropriate for use at New Rifle, given the quantities and locations of
the contaminated water, and the extent and concentration of vanadium contamination. This initial
screening did not consider cost or implementability except in the most general sense. The
technologies that were considered appropriate for detailed review, based on the initial screening,
were then combined into alternatives for extraction, treatment, and disposal.

DOE/Grmd Junction Office Site Observational Work Plan for New Rifle, Colorado
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The next step in the process was evaluation of the alternatives to determine the preferred
alternatives for extraction, treatment, and disposal. The evaluation of alternatives used the same J
criteria as the evaluation of technologies (i.e., effectiveness, implementability, and cost) but was
done in more detail and included a detailed cost estimate for each alternative. The final step in
the evaluation of alternatives was to do a comparative analysis of the alternatives considering the |
evaluation criteria and propose an alternative for remediation of the site.

8.1.2 Evaluation Criteria J
Each remediation alternative was evaluated for its effectiveness, implementability, and cost. The
proposed alternative is the one that represents the best mix of all three criteria. The evaluation
criteria were developed from standard engineering practice for assessing the feasibility of any
large-scale project. A detailed discussion of each evaluation criterion is provided in the following
sections.

8.1.2.1 Effectiveness

The effectiveness evaluation criterion considers a number of factors, which include

* Remediation time frame.

* Conformance with aquifer restoration standards and goals.

* Short-term effects (i.e., effects of remediation on workers, the community, and the
environment).

* Disposal of treatment residuals.

Remediation Time Frame

The remediation time frame is dependent on the volume of contaminated ground water present at
the site, and the rate at which contaminated ground water can be extracted from the aquifer. DOE
has established 20 years as a general goal for active remediation of contaminated ground water
for the UMTRA Ground Water Program. However, the New Rifle remediation is planned as a
'"ot spot" cleanup of the most heavily contaminated area of the plume, and the volume of this I
contaminated water is much lower than the volumes of contamination at most other UMTRA
ground water sites. The estimated area of the New Rifle "hot spot" is about 1,000 ft square, with
a saturated thickness of 15 ft. Assuming a porosity of 0.25, this gives a pore volume of 2
3.75 million cubic ft or 28,052,000 gallons. Treating this volume of water over a period of six
months, with an on-stream (overall reliability) factor of 90 percent, would require a flow rate of
120 gpm. Because of the high Kd of vanadium, it is unlikely that the vanadium extraction can be I
completed with pumping of a single pore volume of water. For comparison of treatment
processes, it will be assumed that a complete extraction will require treatment of three pore
volumes, over an appropriate time period.

Conformance with Aquifer-Restoration Standards and Goals J
The general requirements for contaminant levels in ground water at UMTRA sites are specified
as MCLs in 40 CFR 192.04, Table 1. The average concentrations of the various COCs, in the J
Site Obscrvadonal Work Plan for New Rile, Colorad ADOEGand Junton Office
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background water and in the fdii ial water in the area of the site,' ie shown in Table 8-1. Also
shown are the MCLs for each constituent The value listed for vanadium is a risk-based ACL
rather than an MCL, since no MCL has been established for vanadium.

Table 8-. Contaminant Concentrations In Alluvial Ground Water at New Rifle Site

Constituent on-Site MCL or ACL Standard
___ ___ ___ __ B ackground _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ammonia (as NH4) 0.1358 196.9 2008
Amsenic ND 0.02943 0.05
Fluoride 0.8409 2.358 4.0

Molybdenum 0.01893 1.998 0.1
Nitrate 4.025 69.26 44

Selenium 0.01092 0.07212 0.010
Uranium 0.03719 0.1149 0.044

Vanadium ND' 2.412 0.338
ACL

bND = not detected.

Natural flushing will reduce the concentrations of these contamints, with the exception of
vanadium, to below their respective cleanup goal within the statutory time limit of 100 years.
Vanadium, as explained in Section 5.3.5.1, cannot be removed to the levels called for by the
ACL by natural flushing within the 100-year time limit, and may require active remediation to
reduce the level enough that the standard can be met by natural flushing.

The maximum concentration of vanadium in the alluvial aquifer is due to a localized "hot spot,"
located around well 658. Vanadium concentrations outside this hot spot are expected to flush
naturally. The extraction process will be concentrated in the "hot spot" area. The concentration
of contaminants at well 658, and at the other wells where vanadium concentrations exceed the
RBC standard of 0.33 mg/L, is shown in Table 8-2. All data in this table is based on averages of
the two most recent sampling data sets, collected in August 1998 and January 1999.

Table 8-2. Contaminant Concentrations (mgiL) in Vanadium Plume

Constituent Well 658 Well 659 Well 657 Well 590 Plume Average
Ammonia (as NH4) 325 222 25 648 305

Arsenic 0.193 0.074 0.0022 0.0004 0.0671
Cadmium 0.0088 0.0137 0.0009 0.0177 0.0102
Fluoride 3.47 4.92 0.68 3.40 3.12

Molybdenum 5.59 5.92 0.21 2.46 3.54
Nitrate 3.6 244 14.7 72 83

Selenium 0A72 0.107 0.192 0.0196 0.198
Sulfate 2,485 2,220 604 4,815 2,531

Uranium 0.230 0.111 0.0493 0.0791 0.117
Vanadium 19.1 4.54 1.07 0.423 _ 6.28

Short-Term Effects

Short-term effects are a consideration of the potential effects to the community, workers, and the
environment. The New Rifle site is located adjacent to the Colorado River and near the
community of Rifle, Colorado. The nearest residence -is located within 1 mile of the site. Given
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the nature of the contaminants and the treatment processes being considered, it is unlikely that
persons living in the area would be affected by the operation of the treatment facility. However, J
selection of treatment processes should keep in mind the potential for major upsets.

The site lies between U.S. Highway 6, which passes immediately to the north of the site, and
Interstate 70, which passes to the south on the south side of the Colorado River. Both of these
highways are major thoroughfares carrying large volumes of through and local traffic. Treatment
processes will have to be evaluated to determine whether upsets in operation could conceivably I
result in emissions that could affect travelers on these highways.

Evaluating the effects to workers entails considering the risks to persons employed to construct J
the treatment system and to those employed to operate and maintain the system during its
operational life, as well as persons supporting the remedial action, such as samplers and
equipment operators disposing of treatment residuals.

The evaluation of short-term effects also considers environmental effects. Environmental effects
include potential environmental harm caused by deployment of a technology or alternative and I
whether the potential harm of remediation outweighs the benefits to be derived from restoration
of the alluvial aquifer.

Disposal of Treatment Residuals

Active treatment processes can produce a significant amount of residual waste. This may include I
dissolved solids from the ground water, as well as the residuals from any other chemicals that
may have been added during the treatment process (e.g., antiscalants or softening agents). These
residuals must be contained during the remediation process, and disposed of either during or at J
the end of remediation. The need to keep residuals contained during remediation to minimize
their volume, and to dispose of them as needed, may become a significant cost over the lifetime
of the remediation process.

8.1.2.2 Implementability ]
Implementability is an assessment of the feasibility of building, operating, and maintaining a
remediation system.

The following aspects of feasibility will be discussed in this SOWP:

* Ease of construction. L

Ease of operation and maintenance. l

* Expected reliability.

* Ability to handle changes in influent composition. J
* Ability to handle increases in extraction capacity. ]

:I
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Construction

Skilled construction labor is expected to be reasonably available in the immediate vicinity of the
New Rifle site, and utilities are readily available. Thus the evaluation will place no premium,
other than that of direct construction cost, on treatment systems which are easier to construct.
Consideration of construction also requires examining the uncertainty associated with
construction, such as the potential for schedule delays caused by technical problems.

Expected Reliability

Reliability is defined as the probability that a system will meet required performance standards.
This includes both the physical reliability of the equipment comprising the system, and the:
process reliability, which considers the potential for variability in process performance both on a
day-to-day and on a year-to-year basis. Evaluation of the potential reliability of a treatment
system must consider the technical and operational complexity and required level of training for
operators.

Ability to Handle Changes in Influent Composition

The treatment system which will be implemented at New Rifle will be intended to remediate
vanadium. Remediation of other constituents is not a requirement of the remediation program.
However, some technologies are less constituent-specific than others are, and changes in
concentrations of other contaminants may affect the functioning of the treatment process. Some
technologies are better suited to handle such variations than others are, and this ability will be
considered in evaluating whether specific technologies are suited for use at the New Rifle site.
The possibility also exists that the natural processes that are being relied upon for the bulk of the
remediation may prove less effective than the current modeling suggests, and that active
treatment might therefore be required to reduce concentrations of one or more COCs. However,
given the short duration of the vanadium treatment compared with the duration of the natural
flushing process, the possibility of having to treat for one or more additional contaminants is not
expected to be realized within the operating lifetime of the vanadium treatment process.
Therefore, it will not be considered in this evaluation.

Ability to Handle Increases in Extraction Capacity

The volume of the contaminated plume in this SOWP is a conservative estimate based on
sampling from a number of wells at the site. The likelihood that the actual volume of the
contaminant plume will eventually be found to be significantly higher than the present estimate
is not considered high, but the possibility must be allowed for. The ability of a remediation
system to handle such increases, and the incremental cost involved in doing so, must be
considered in evaluating whether specific technologies are suited for use at the New Rifle site.

8.1.2.3 Cost

Cost estimates for extraction, treatment, and disposal processes, which pass the initial screening
process, have been developed in some detail. Capital costs (both direct and indirect) and
operating and maintenance (O&M) costs were calculated for each process. The accuracy of the
cost estimates for evaluation of the alternatives is defined to a level of accuracy of +50 percent to
-30 percent.

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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The cost evaluation considers both the direct capital cost and the total cost of treatment over the
life of the project, determined by combining the initial capital cost for the treatment system with |
the estimated O&M costs over the project duration, using a net present worth analysis. By
discounting all costs to a common base year, the costs for expenditures in different years can be
compared on the basis of a single figure (i.e., the net present worth). Guidance issued by the J
Office of Management and Budget (OMB) was used to calculate net present worth. The guidance
recommends using a real interest rate (i.e., a rate that does not consider inflation) to discount out-
year costs that have not been adjusted for inflation. |

Where possible, direct capital costs are developed from invoice costs of similar systems. If that
information is not available, generic unit costs, vendor information, and conventional J
cost-estimating guides have been used. O&M costs are based on labor costs, energy costs,
material and equipment costs, and maintenance costs.

8.2 Evaluation of Technologies

8.2.1 Extraction Technologies J
8.2.1.1 Conventional Vertical Wells

Because of the shallow depth and flat terrain of the alluvium aquifer at the New Rifle site, the
only type of extraction-well system to be considered is conventional vertical wells. Vertical wells
are the most commonly used ground water extraction devices, so the bulk of field experience and ,
knowledge relates to conventional vertical wells. Installation of vertical wells is relatively
straightforward in most cases and, when combined with proper well design, construction, and
development, vertical wells can provide very satisfactory yields. Vertical extraction wells can be J
readily converted to injection wells as needed, or vice versa, and can also be easily
decommissioned when necessary. Finally, the theoretical performance of a vertical well can be
simulated analytically or numerically during the design process using readily available and l
accepted mathematical formulations, while no comparable knowledge base exists for other
technologies. Thus, vertical wells are the only extraction technology recommended for detailed
evaluation. J
Simple extraction, however, is inadequate for the requirements of the New Rifle site. Vanadium,
the principal COC at New Rifle, has a high Kd and so cannot be removed to the treatment level
by extraction of as many as 50 pore volumes. Two strategies could be used to remediate the
vanadium: -

(1) Ground water chemistry could be altered to favor vanadium partitioning into the liquid
phase, which could then be removed by pumping. J

(2) Sorptive materials could be added to increase the amount of vanadium partitioned into
the aquifer solids, which would stabilize the vanadium in situ. J

The remainder of this section will consider these alternative approaches.

Site Obsrvational Work Plan fof New Rifle, Colorado DOE/Grand Junction Office
Page 836 Novcmber 1999



Documient Number U0058601 Development and Evaluation of Active Remediation Altentves

8.2.1.2 Vanadium MobilizdfioX-

Much of the cost involved in pump-and-treat remediation is attributed to the large volume of
ground water that often must be removed and treated to remove the contaminants that are bound
to the solid fraction. By decreasing partitioning into the solid phases, vanadium could be flushed
out of the formation with less pumping and at a lower cost.

Much of the vanadium in ground water is in the +5 oxidation state called vanadate. Vanadate
occurs as an anion in solution and readily complexes with hydroxyl ions causing it to be more
sorptive at low pH values and more mobile at elevated pH values. Thus, increasing pH using
bases such as sodium hydroxide could enhance flushing. Increasing the pH from 6.8
(approximately the pH of the Rifle ground water) to 10 will increase partitioning into the soluble
phase by several orders of magnitude.

Alternatively, adding a chelating or complexing agent to the ground water could decrease the
distribution ratio. An example is the use of citrate, which is known to chelate with iron. Because
iron tends to stabilize vanadate, the addition of citrate should mobilize vanadate. Other agents are
probably known from wastewater treatment, ore milling, and ground water remediation
industries that could be used to enhance the flushing of vanadium.

A literature search and treatability study, consisting of both laboratory and field testing, are
recommended prior to pilot testing of any technology to enhance the mobility of vanadium into
the liquid phase. The testing would have to demonstrate both the technology itself, and the
injection process that would be required to inject the lixiviant and assure adequate subterranean
mixing.

8.2.1.3 In-Situ Stabilization

As an alternative to enhancing the mobility of the vanadium into the liquid phase, the vanadium
could be stabilized in place by increasing the amount partitioned into the immobile solid fraction.
If the sorbent concentration in the aquifer is increased, partitioning of vanadium to the immobile
solids will be enhanced and the concentration in ground water will be reduced.

One means of increasing the sorptive portion of the aquifer is to introduce ferric oxyhydroxide.
This can be accomplished by injecting dissolved ferric chloride into the aquifer. The acidic ferric
chloride solution reacts with alkaline aquifer materials and precipitates ferric oxyhydroxide
which immobilizes vanadium by incorporating it in a semicrystalline structure. Treatability tests
and a pilot demonstration would be required to determine the acid-neutralizing capacity of the
aquifer and the ability of the ferric oxyhydroxide to incorporate vanadium, as well as the
feasibility of the injection process.

8.2.2 Effluent Discharge Technologies

This section describes the various ways in which treated water from the treatment process can be
discharged.
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8.2.2.1 Evaporation

Evaporation treats extracted ground water by allowing the water to evaporate under conditions in I
which the nonvolatile contaminants are contained and allowed to concentrate for later disposal. It
may also be used to treat concentrated waste water from treatment processes that produce a I
waste-water stream. The advantages and disadvantages of evaporation as a treatment option are
discussed in the "Evaporation" article in Section 8.2.3.

8.2.2.2 Discharge to Wetlands

In this option, the treated water would be used to irrigate the wetlands located immediately south
of the site between the site and the Colorado River. The most likely method would be to
construct an infiltration trench immediately upgradient of the wetlands. The feasibility of this
option would depend on the quality of the treated water, since discharge to the wetlands would i
require a permit from the Colorado State Department of Environmental Quality. Since the
ammonia concentration in the vanadium plume is in the toxicity range for wetland plants, this
discharge option could only be used if the treatment process included ammonia reduction. The |
expected ammonia concentration is around 300 mg/L, and plant toxicity appears to become an
issue above about 100 mg/L, so the ammonia (as NH4) would have to be reduced by about two-
thirds for this discharge option to be viable. j

8.2.2.3 Discharge to Surface Water

Under this option, the extracted and treated ground water would be discharged directly to the
Colorado River at a rate of about 100 gpm or about 162 acre-ft per year. The feasibility of this
option would depend on the quality of the treated water, since discharge to the Colorado River
would require a permit from the Colorado Department of Public Health and Environment

In 1993, Roaring Fork Resources was granted a permit by the Colorado Department of Health to
discharge up to 2,000 gpm of water from its UMETCO pit located adjacent to the New Rifle site.
The 30-day averages and daily maximums from that permit are shown in Table 8-3.

Table 8-3. Effluent Limitatrons for Roanng Fork Resources

I I .U

Effluent Parameter Discnarge Lim itaons
. 30-day Average Daily Maximum

Ammonia, mg/I as N 51 N/A
Nitrate, mg/L as N 14 N/A

TDS, ton/day Report 1.0
Uranium, mg/L 2.0 4.0
Arsenic, mg/L 0.5 1.0

Zinc, mg/L 0.5 1.0
pH, max-min N/A 6.5- 9.0

NIA =not available

Assuming that the effluent limitations of the Roaring Fork Resources permit are expected to be
similar to what would be required for effluent discharge from the New Rifle site, the major
contaminants that would require treatment before the effluent could be discharged to the
Colorado River are ammonia and TDS. The Roaring Fork Resources limit of 1.0 ton TDS per
day is equivalent to only 83 mgAL at their permitted maximum flow rate of 2,000 gpm. Even if
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the same 1.0 ton per day standard were applied to the New Rifle rtfediation, the effluent TDS
concentration would have to be less than 1,400 mg/L. This would not be possible without
substantial reduction in the sulfate concentration. Therefore, treatment technologies that do not
reduce sulfate could not be used if the preferred discharge process is direct discharge to the
Colorado River.

8.2.2.4 Injection Wells

With this option, injection wells would be used to conduct the treated effluent directly back into
the alluvial aquifer. The use of injection wells inside the plume area can contain the spread of
contaminants, and may also boost the pumping rate that can be realized because injection into the
plume surcharges the hydraulic heads in the pumping zone, potentially allowing a higher rate of
extraction.

Injection wells would be designed in accordance with specifications attributed to extraction
wells, and considerable care would be required for all aspects of well completion. With injection
wells, the suspended sediment concentration in particular would need to be very low to help
prevent clogging. Thus, the feasibility of this option could depend on the treatment process
selected, since some treatment processes might not improve suspended solids concentrations.
Other factors to consider with injection wells are the consequences of air entrainment and the
entrance velocities for the treated effluent.

8.2.2.5 Discharge to Municipal Water Treatment Facility

Under this option, the effluent from the New Rifle treatment unit would be discharged to the
Rifle municipal water treatment plant, which is adjacent to the site. Obviously this would require
that the effluent from the treatment process be acceptable to the authorities responsible for the
operation of that plant. This would mean, at a miimum, that the treatment process should
remove radionuclides and heavy metals. The necessity for removal of ammonia, vanadium, or
other contaminants would also have to be established before this option could be selected.

8.2.2.6 Sale to Municipal Water Supply

If the quality of the treated water is sufficiently high (e.g., if a distillation treatment process is
used), it may be possible to sell the water to the Rifle municipal water supply system. The
quantity would be only about 115 gpm, or a total of about 84 million gallons over the lifetime of
the treatment process. However, this could be a viable disposal option if the proper arrangements
could be made.

8.2.2.7 Effluent Discharge Technologies Recommended for Detailed Evaluation

The selection of effluent discharge technology depends on a number of factors, such as the
quality of the treated water produced, which impacts state permitting requirements; the need of
the wetlands for irrigation; and the nature of the treatment technology chosen. The effluent
discharge technology cannot be considered by itself, but must be considered as part of the overall
remediation process. No effluent discharge technology will be ruled out at this point of the
evaluation.
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8.23 Treatment Technologies

Many treatment processes were identified as potentially applicable for treating the vanadium- mhh

contaminated ground water at the New Rifle site. The processes can be categorized as follows:

* Evaporation systems.

* Distillation systems.

* Through-medium processes, such as continuous ion exchange.

* Chemical treatment processes.

* Membrane separation processes, including reverse osmosis (RO) and nanofiltration.

This section will review the potential applicability of these treatment processes and eliminate
those that are obviously unsuitable. It will also review the feasibility of removing ammonia as a
discrete process, and of removing the contaminated soil for disposal elsewhere. The processes
which are not eliminated in this first screening will be evaluated in greater detail in Section 8.3. I

8.2.3.1 Evaporation Systems

Solar evaporation consists of putting the water into large lined or unlined outdoor ponds at J
influent rates that match the rate of natural evaporation. It is an established method for reducing
the volume of contaminated surface or ground water, that does not contain volatile hazardous
compounds, in arid and semiarid regions of the United States. Nonvolatile contaminants will not A
evaporate and, instead, will concentrate as a sludge that must be periodically removed for
disposal. Solar evaporation systems are constrained by climatic effects, notably temperature
(solar radiation), humidity, and wind.

Although the New Rifle site receives only about 11 inches of annual precipitation per year, the
relatively cool climate makes it a rather poor candidate for implementation of an evaporation
process. Pan evaporation rates at the New Rifle site (Section 4.0) average about 24 inches per
year, and precipitation rates equal or exceed evaporation rates for 5 months out of the year.
Allowing for the reduction in effective evaporation rates at higher salinity, as the contents of an
evaporation pond become more concentrated, the net evaporation rate at the New Rifle site
averages less than 5 inches per year. This low evaporation rate means that the surface area
required to achieve complete evaporation in a simple solar pond at New Rifle is so large as to
render this option impractical; preliminary calculations suggest that solar evaporation of a
constant flow of 100 gpm would require a solar evaporation pond having an area of nearly
340 acres.

The effectiveness of solar evaporation systems can be greatly enhanced by adding spray systems
in which water is sprayed as a fine mist into the air above the solar pond. The fine mist droplets
evaporate much more readily than' does the bulk water at the pond surface. Use of a spray system
can substantially reduce the size of the pond required. For instance, addition of a spray system -
could reduce the size of the evaporation pond for the New Rifle site from nearly 340 acres
required for a simple solar evaporation pond treating a flow rate of 100 gpm, to about 7 acres for
a spray pond treating the same rate, which is still a considerable area. In addition, a spray system .
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considerably increases the complexity of the system and requires more mintenance and operator
attention than simple solar evaporation.

A further consideration in implementing an evaporation system at New Rifle is that evaporation
will result in complete loss of the water, as well as total removal of all constituents. In the case of
New Rifle, the only constituent for which removal is necessary is vanadium. The total TDS in
the alluvial ground water is about 3,400 mg/L. The vanadium concentration is about 13 mg/L,
less than 0.5 percent of the total. But an evaporation process will remove all TDS. Thus,
260 pounds of innocuous contaminants will be removed for every pound of vanadium. These
solids must be removed and disposed of at the conclusion of the treatment project.

Nonetheless, because of its generally low cost and technical simplicity, spray evaporation
remains, in concept at least, an attractive treatment technology for use in any system where it is
climatologically feasible and recharge of treated water is not a requirement. Therefore,
evaporation with spray enhancement has been retained for detailed evaluation as a treatment
alternative.

8.2.3.2 Distillation Systems

In a simple distillation process, water is vaporized and the water vapors are condensed and
recovered as clean water. Nonvolatile contaminants such as nitrates, sulfates, uranium, and other
components of TDS will not evaporate and will be left behind in the evaporation chamber, where
they will concentrate and must be bled off (removed at a slow rate). The condensed water can be
reinjected into the aquifer, discharged to surface water, or used for any other purpose that would
be appropriate. The concentrate, or brine, may be taken off site for disposal; alternately, it may
be evaporated to dryness in a small solar pond or in another process (such as a brine crystallizer),
and the residue can then be disposed of as a solid.

Distillation is one of the most expensive treatment technologies to implement, because of the
significant capital costs of distillation systems. However, distillation does recover almost all of
the water as a product water, which is of very high quality, containing virtually no dissolved or
suspended solids. Energy requirements for distillation units can be greatly reduced by the use of
"vapor recompression," in which the heat that is given off by the condensation of the water vapor
is recovered in a fan or compressor and used to preheat the feed water. Evaporation of water
using a standard boiler with ho energy recovery requires almost 2,400 kilowatts per hour
(kW-hr) of electricity per 1,000 gallons of water evaporated. Commercial vapor recompression
distillation systems can process 1,000 gallons of water while consuming as little as 35 kW-hr.
This low energy consumption makes distillation more nearly economically competitive with
other treatment processes.

Like evaporation, distillation removes all of the TDS, not just the targeted contaminants.
Therefore, byproduct disposal costs may be relatively high. Distillation has already been chosen
as the primary treatment technology at the Tuba City and Monument Valley UMTRA sites, and
was demonstrated in a pilot study conducted at Tuba City in the fall of 1998. The knowledge
gained during that study, which confirmed the applicability of distillation to cleanup of UMTRA
ground waters, could be applied directly to the New Rifle site. Cost evaluations for the Tuba City
and Monument Valley sites indicated that the low operating costs of distillation systems could
offset the higher capital costs over a long project lifetime. Therefore, distillation was selected for
detailed evaluation as a treatment alternative.
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8.2.3.3 Through-Medium Processes

In a through-medium process, a flow stream is passed through a column or reactor containing an
insoluble adsorptive -or exchange medium. Synthetic ion exchange resins, which are
manufactured to have high affinities for certain types of ions, are widely used in through-
medium processes for removal of uranium and many other dissolved ionic contaminants.

Another type of through-medium process uses zero-valent iron (ZVI) to remove a wide varitey of J
contaminants from ground water. Two field demonstration projects, including one at an UMTRA
site, are testing the feasibility of this process for removal of radionuclides and metallic
contaminants from ground water. These projects use ZVI in-situ, in the form of Permeable
Reactive Treatment (PeRT) walls. The feasibility of implementing a PeRT wall at the New Rifle
site is considered problematic because the principal contaminant of concern at New Rifle is:
vanadium, and the remediation of vanadium will require implementing an in-situ process for J
mobilizing vanadium. The process for desorbing vanadium from the solid matrix will require
addition of a lixiviant, pH adjustment, and/or other means to reduce the Kd of vanadium. (See
Section 8.2.1.2.) Adjusting the in-situ conditions to mobilize vanadium is expected to adversely J
impact the effectiveness of an adjacent PeRT wall.

The effectiveness of ZVI as an ex-situ treatment process is being evaluated in a laboratory study J
at GJO. An ex-situ process would permit the neutralization of the additive(s) used to mobilize
vanadium, prior to introduction of the ground water into the treatment reactor. Although the 0o3
ZVI study is primarily intended to generate design data for an ex-situ reactor, the results of the ;
study could also be applied to the design and implementation of a PeRT wall if the mobilization
process ultimately selected makes use of a PeRT wall possible.

Conventional ion exchange processes are generally impractical for liquids having dissolved
solids loadings higher than about 1,500 mg/L, due to high elutriation rates at higher solids levels.
However, in the case of the New Rifle site, the anions that make up the bulk of the TDS (by '

weight) do not need to be removed. The total TDS in the vicinity of well 658, where the
extraction well(s) will be placed, averages about 5,000 mg/L, but the cationic species constitute
only about 1,500 mg/L of this total. And most cationic ion-exchange resins have at least some '
measure of selectivity; they will remove some cations but not all of them. This is helpful in
minimizing waste generation, because all species that are removed in the ion-exchange process
must subsequently be recovered for disposal in the regeneration process.

Meeting the recommended treatment level of 0.33 mg/L of vanadium will require a removal
efficiency of about 96 percent, assuming that the influent composition is approximately as shown I
in Table 8-2. Commercial ion-exchange resins are available which will remove both vanadium
and ammonia, as well as uranium, molybdenum, and lead. The attractiveness of a process that
could remove these species without affecting the nitrate level is obvious. Testing of ZVI has I
indicated that it can achieve the required level of efficiency at very short residence times. It will
also remove arsenic and uranium at high efficiency. But its efficiency for ammonia removal has
not been demonstrated. Therefore, ZYI would not be a promising candidate as a stand-alone -
treatment process for New Rifle unless laboratory studies can demonstrate its effectiveness for
ammonia removal. However, ammonia removal is not technically difficult (see "Ammonia
Removal," following.)
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Ion exchange and ZVI may be viewed as competitors because both operate in a flow-through
mode. The advantages of ion exchange include its higher state of development, because
commercial ion-exchange systems have been in service for many years; and the fact that it can
serve as a stand-alone process for vanadium and ammonia removal. Advantages of ZVI are its
demonstrated effectiveness at removal of heavy metals, and its low cost. And it cannot be stated
at this time that ZVI cannot remove ammonia; at the current state of process knowledge, all that
can be said is that the effectiveness of ZVI for ammonia removal has not been demonstrated.
Considering all of the relevant factors, the ZVI process, combined with an appropriate process
for removal of ammonia, was chosen as the through-medium process for detailed evaluation and
treatment alternative for the New Rifle site.

8.2.3A Chemical Treatment Processes

Chemical treatment systems using precipitation, coagulation and flocculation, gravity settling,
and filtration processes, generally include addition of chemicals for pH adjustment, formation of
precipitates, and the like. Such systems are widely used for treatment of contaminated waters
produced during remediation of former uranium mill sites. They are very effective for removal of
COCs such as uranium, radium, and sulfate. However, conventional chemical treatment
processes are not effective for removal of vanadium, because vanadium does not form insoluble
compounds with sulfate, nitrate, chloride, or other readily available anions, and insoluble
vanadium species such as vanadium carbide and simple chemical processes cannot form
vanadium nitride. Nor can ammonia readily be precipitated in a chemical process for the same
reason; relatively insoluble ammonium species such as ammonium magnesium phosphate and
ammonium manganese phosphate cannot be formed without addition of large amounts of
expensive reagents. Therefore, chemical treatment is not appropriate for use in the New Rifle
remediation, and was not retained for detailed evaluation.

8.2.3.5 Membrane Separation Processes

Membrane separation includes all processes in which extremely fine or molecular-level filters
are employed. The fine filter, operated under pressure, allows clean water to pass through the
element as a clean stream, or permeate, on the downstream side of the element, while the
contaminants collect as a concentrate stream, or brine, on the upstream side. The most
commonly-employed membrane separation processes, in increasing order of effectiveness in
removal of dissolved ionic species, are ultra-filtration, nanofiltration, and RO. As a general rule,
the more completely a membrane separation process removes contaminants from an aqueous
stream, the more brine is produced.

Membrane-separation processes are, generally speaking, non-specific; that is, they reject a very
high percentage of nearly all common contaminating species in ground water. An RO water
treatment system was used at the Monticello, Utah, Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) site for 2 years for removal of selenium, uranium,
and radium from extraction water generated during remediation of the tailings pile at that site.
The RO system effectively removed not only these species, but almost all other ions from the
water, resulting in an effluent that could be directly discharged to the adjacent creek with no
other treatment required. In this sense, RO is not too different from distillation and evaporation,
two other technologies which would remove not only the vanadium, but virtually all other
contaminants, from the treated water, resulting in significantly increased waste generation and
subsequent disposal costs.
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However, even RO, which has the highest filtration efficiency of any of the membrane separation J
processes, is virtually ineffective for removal of ammonia. Thus, a separate treatment process
would be required to remove ammonia. Also, compared to distillation, RO generates relatively
large quantities of waste brine, which must be handled and disposed of. The capital costs of RO J
systems are relatively high, if less so than, for example, distillation. Finally, DOE's experience
with the Monticello RO unit indicates that RO units require more operating and maintenance
manpower than other processes such as distillation. J
For use at the New Rifle site, then, RO, or other membrane-separation processes, combines
ineffectiveness for removal of ammonia, generation of large amounts of byproduct waste, and
high demands for skilled operating manpower, while offering no offsetting advantages for the
remediation program. Therefore, membrane separation was not selected for detailed evaluation
as a treatment alternative.

8.2.3.6 Ammonia Removal

Removal of ammonia can be achieved relatively simply by adjusting the pH of the water to favor
the ammonia form, which is volatile and can be flashed off, over the ammonium ion, which is
nonvolatile and will remain in the liquid. The equilibrium distribution is

NH3 + H20 NH1 + OH7

The equilibrium constant, K, is 1.75 x le-. So at a moderately basic condition of pH = 10, the
NWi+/NH3 ratio is 0.175:1, and about 85 percent of the ammonia would exist as ammonia and
would flash off as gas. But high ammonia removal can be achieved at lower pH by adding
residence time. This allows any volatile ammonia in the water to be stripped off into the vapor
phase. As ammonia is stripped off, a small amount of the ammonium will be converted to
ammonia to maintain the equilibrium. This ammonia will be stripped off in turn, and further I
ammonium will be converted. The result in this case is removal of over 800 times more ammonia
than the equilibrium predicts. J
Implementation of an ammonia-stripping process at New Rifle would require a source of caustic
addition for pH adjustment, and a circulating column or large open, agitated tank to allow
flashing of the volatile ammonia. Bench testing would be required to determine the optimum J
combination of pH, for low chemical consumption, and residence time, for small tank or column
size. Since ammonia stripping is a low-cost and low-impact process, which is required for
successful implementation of other processes that do not affect ammonia, it was retained for I
detailed evaluation.

8.2.3.7 Soil Removal I
In this alternative, the contaminated soil in the vanadium hot spot would be removed from the
site and disposed of at a licensed landfill. The excavated soil would be replaced with compatible I
noncontaminated soil. Extraction water produced during the excavation operation would be
treated to remove ammonia and vanadium. j
The attraction of soil removal is a relatively high certainty of success. Pretreatment of the ground
water to mobilize vanadium, which is the most problematic aspect of pump-and-treat water j
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treatment processes at New Rifle, is not a consideration for soil removal because the source of
the vanadium is removed. Treatment of the excavation water would be straightforward.
However, the large quantity of soil that would have to be removed at New Rifle renders the
process impractical. Assuming that the quantity of saturated soil that would have to be removed
is 1,000 ft square with a depth of 7.5 ft. the volume of contaminated soil is 277,778 cubic yards.
This is a worst-case estimate based on the current extent of the vanadium plume. An estimated
cost for removal of this material and disposal at the nearest available landfill, the Cheney
repository outside Grand Junction, Colorado, is over $8 million. This does not'include the cost of
treating the excavation water. And the available capacity of the Cheney repository is only about
250,000 cubic yards, some of which is earmarked for other programs. A redesign of the
repository could be required to increase its capacity to accommodate the additional material from
New Rifle.

Therefore, soil removal must be rejected at this time as impractical. However, at the present
time, there is limited information available on the extent of the vanadium contamination, if any.
Additional characterization will be performed at the site to more accurately assess the volume of
vanadium-contaminated soil. Should this characterization establish that the actual volume is
substantially less than the 277,778 cubic yards used in this estimate, the practicality of soil
removal as a remediation process may be investigated further.

8.3 Evaluation of Alternatives

This section combines technologies evaluated in the previous section into pumping alternatives
and treatment alternatives. The pumping alternatives make use of the extraction and disposal
technologies retained for detailed evaluation. The treatment alternatives make use of the
treatment technologies retained for detailed evaluation.

83.1 Pumping Alternatives

8.3.1.1 Vertical Pumping Wells

As described in Section 8.2.1. the only pumping alternative selected for the New Rifle site is
conventional vertical wells. This being the case, there is no need for an evaluation of
effectiveness or implementability. Pumping tests performed at the New Rifle site in 1998
established that wells in the alluvial aquifer could sustain flows of at least 15 gpm, and in some
cases as high as 80 to 90 gpm. The desired flow rate to the treatment system is 120 gpm, and in
order to maximize the effectiveness of the extraction process, the extraction wells should be
spread over as much'of the plume area as possible. Therefore, the cost estimate assumes that a
total of nine extraction wells will be installed. These should easily supply at least the required
120 gpm with one or more wells out of service at any one time.

The total capital cost for this pumping alternative, including all nine wells, pumps, controls, and
piping to direct the water from the well field to the treatment system, is estimated at
$0.21 million. Considering the small number of wells required for the extraction system, and the
fact that the New Rifle site is located only 1 hour from the GJO, it is assumed that the operation
of the extraction system will not require operators on site. Any operating manpower required for
the extraction system will be supplied by the operator(s) assigned to the treatment system. '
Therefore, annual O&M costs, for power and maintenance materials, are estimated at $6,200.
The net present value for this pumping alternative is estimated at $0.221 million.
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8.3.1.2 Vanadium Mobilization

As described in Section 8.2.1, the process for mobilizing vanadium from the solid phase so that it
can be extracted by the extraction wells has not yet been developed and demonstrated. -
Obviously, the process must be defined before it can be costed. However, the vanadium
mobilization process is common to all three treatment processes, so for the purposes of
comparing the costs of the three systems, the capital and operating costs of the pretreatment
process can be neglected.

8.3.1.3 In-Situ Stabilization J

Like the mobilization process, the process for stabilizing vanadium in situ has not been
developed or demonstrated, so no meaningful cost estimate can be prepared at this time. The cost
of in-situ stabilization will probably be similar to the cost of vanadium mobilization, since both
processes consist of addition of some chemical and development of a process for injecting the
chemical into the ground in such a way that subterranean mixing is optimized. But in-situ i
stabilization will not required extraction, treatment, or effluent disposal systems. So it seems
likely that, if in-situ stabilization can be demonstrated, it will be by far the least expensive
alternative. J
8.3.2 Treatment Alternatives

The treatment alternatives evaluated in this section are:

* Treatment Alternative 1-Evaporation with Spray Enhancement J
• Treatment Alternative 2-Distillation

* Treatment Alternative 3-Zero-Valent Iron with Ammonia Stripping

All treatment alternatives will use conventional vertical wells for removal of the contaminated I
ground water. The disposal of the treated water will depend on the treatment technology selected.
Spray evaporation does not produce treated water. Distillation produces very high-quality treated
water that is suitable for disposal by any of the options described in Section 8.2.2. The quality of J
the treated water produced by ZVI will not be as high as that produced by the distillation system,
since ZVI will not significantly affect the concentrations of constituents such as sulfate which V
constitute the bulk of the TDS. The effluent from ZVI would not be suitable for discharge to
surface water or for sale to a municipal water supply.

The treatment systems will be designed to treat 3 pore volumes, over an active life of 6 months J
per pore volume. The spray evaporation system must operate seasonally, during the 6 months out
of the year that evaporation exceeds precipitation at-the New Rifle site, and therefore treatment
of three pore volumes using spray evaporation can be expected to take 3 years. Distillation and
ZVI can operate year-round, so treatment of three pore volumes will take 18 months. As
described in "Remediation Time Frame" in Section 8.1.2 above, the estimated quantity of water
in one pore volume of vanadium-contaminated water that must be treated is 28,000,000 gallons j
(28 million gallons), so the total volume of water to be treated is 84,000,000 gallons (84 million
gallons). Treatment of one pore volume in 6 months, assuming operation of the extraction and ,
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treatment system for 365 days per year, 24 hours per day, with a 90 percent on-stream factor,
will require a flow capacity of 120 gpm. All cost estimates for the extraction, treatment, and
injection systems shall be designed for this capacity. The costs of the treatment processes, which
utilize vanadium mobilization, will be computed without the added cost of the vanadium-
mobilization process.

Cost estimates for all treatment processes will be compared based on a net present worth,
calculated over the total project life, using the OMB standard discount rate of 7 percent.

No cost basis will be developed for the in-situ stabilization process, and it will not be compared
directly with the other processes. If in-situ stabilization is technically feasible and acceptable to
all stakeholders and regulatory bodies, it will be at least as effective as any of the treatment
processes and should be less costly. In-situ stabilization will not be addressed in the comparative
evaluation of the treatment alternatives that follows.

8.3.2.1 Treatment Alternative 1-Evaporation with Spray Enhancement

Effectiveness

The evaporation rate for a spray nozzle designed for continuing operation under high solids
loading levels is about 5 to 10 percent water loss per pass through the nozzle (Bete Fog
Nozzle 1994). The addition of a spray system that employs 324 nozzles, each with a flow
capacity of 40 gpm (hence, an evaporation rate of 2 gpm, or 5 percent of the total flow),
increases the evaporation capability by as much as 628 gpm at the height of the solar evaporation
season, and enables the required pond size to be reduced to around 3 acres.

A disadvantage of a spray system, as opposed to a simple evaporation system, is that the water in
the simple evaporation pond may be evaporated to dryness, so only a single large pond is
required. A spray system, however, can only be operated as long as the pond contents remain
liquid. Once the liquid in the pond reaches a certain concentration of solids, the efficiency of the
spray system begins to drop dramatically. The concentration of solids at this point is still low
enough that disposal is impractical without further concentration. The sludge mixture must be
evaporated further by solar evaporation before disposal. This can be done either by taking the
spray pond out of service and letting the water evaporate in the pond or by transferring the -
sludge to a second pond for dewatering. Given the short operating lifespan of the New Rifle
pond, the capital cost of a sludge pond cannot be justified. The spray pond can be converted to a
simple solar evaporation pond for the sludge at the end of the project.

Usually spray evaporation systems cannot be operated when wind speeds exceed 15 knots
(17 miles per hour). At such times the sprays would be shut off and the pond operated as a solar
evaporation pond.

Evaporation meets the requirements of 40 CFR 192 and is protective of human health and the
environment. The only residual produced is the concentrated sludge.

Implementability

Addition of a spray system to an evaporation pond adds complexity and requires a significantly
higher degree of oversight than a simple solar evaporation system. But the low annual
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evaporation rate at New Rifle renders this consideration moot, since a simple solar evaporation
pond would require an impracticably large surface area; a spray system is the only feasible way
to implement a solar evaporation option at New Rifle.

The spray system could operate continuously, although the rate of evaporation from the sprays J
would be reduced at night. The New Rifle system would spray water that is contaminated with
radionuclides into the atmosphere. The initial concentration of radionuclides in the water is low
but would increase significantly as the pond contents became more concentrated. Operating such J
a system without continuous monitoring has the potential for loss of radionuclide containment. A
pond designed for continuous operation of the spray system would be smaller and less costly to
construct than a pond sized to operate only during daylight hours or during a day shift. The cost J
of staffing for continuous operation must be weighed against the additional capital cost for
building a larger pond. Preliminary estimates indicate that the larger pond would pay for itself in
reduced O&M costs in 2 years. Given the low mobility ofthe vanadium, it is unlikely that the
treatment can be completed in less tand 2 years. Therefore, the system will be designed assuming
operation only during the day shift

The system design parameters are:

* Influent rate of 120 gpm. J
* Spray system operates 12 hours per day, for approximately 6 months a year (April through

September). J
* System reliability of 85 percent. This allows for equipment breakdowns and nozzle

plugging, which would affect parts of the system at different times, and shutdown of the J
entire system during high-wind periods.

* Evaporation rates varying from 5 percent of total flow during periods of low solar I
evaporation to 10 percent of total flow during periods of high solar evaporation.

* Maximum pond depth of 3 ft.

With these design conditions, the required double-lined pond area is approximately 3 acres, and
about 324 nozzles are required.

Operating the system will require the following principal functions: embankment inspection and J
maintenance, liner inspection and repair, water-level monitoring, circulation pump monitoring
and maintenance, spray system monitoring and maintenance, and monitoring for leaks. A single
operator can perform all these functions during the day shift. Installing and maintaining adequate J
fencing to keep livestock and wildlife away from the pond can minimize the need for
inspections.

Monitoring for leaks will consist primarily of monitoring the water levels in the sumps of the
leak detection system. This can be done remotely using a telemetry system. Leak detection pump
status can also be monitored remotely using telemetry. Maintenance and repair of pumps and J
spray nozzles is an on-site function, but round-the-clock presence of maintenance personnel is
not required because the spray system will not be operated continuously. j
Site Observational Work Plan for New Rifle, Colorado DOEGrmd Junction Office
Page 8-18 November 1999



Document Nlumber U0058601 Development and Evaluation of rActive Remediation Alternatives

The principal environmental compliance issue associated with tnaintaining large, lined ponds is
uncontrolled release through overflow or leaks. Use of double-linea ponds and an interliner leak
detection system will control subsurface releases. Such engineering controls are highly reliable.
Overflow of the large pond used in this treatment system is unlikely because the water level
changes relatively slowly due to the large size of the pond, and because the pond will be
monitored on a regular basis by operating personnel.

A large, open body of water in an arid region attracts birds and insects, creating a potential
exposure -pathway for contamination. Over time, the concentration of uranium, metals, and
metalloids (e.g., selenium) in the pond water will increase. Birds and insects may be attracted to
the ponds and exposed to high levels of contaminants. The risk increases with a spray system in
which contaminants become airborne. Thus, the ability to control waterfowl and insect access to
heavily contaminated water will be a concern.

Waste disposal will not be an ongoing function for the evaporation system because the bulk of
the concentrated sludge can be disposed of at the end of the remedial action. Final disposal will
entail stabilizing and removing about 2,300 tons of sludge from the ponds and transporting the
mass to an authorized disposal site. The pond liner system will also be removed and disposed of
at an authorized disposal site at the end of its service life.

Cost

The capital cost of the 120-gpm spray evaporation system, including the direct capital cost of
building the new pond and spray system, and all indirect costs associated with design, such as
subcontractor monitoring, is estimated at $1.20 million. The annual O&M cost ofthe spray
system, including utilities, operator time, and expected maintenance, is estimated at
$0.37 million. The estimated present worth value of treatment alternative 1, projected over the
total estimated treatment time of 3 years, is $2.18 million dollars. Costs do not include those
required for sludge and liner removal and disposal.

8.3.2.2 Treatment Alternative 2-Distillation

Effectiveness

Evaporation and water recovery using simple distillation is an established and proven technology
for treatment of contaminated water. A distillation unit will consistently produce a product
effluent containing less than 50 mg/L of dissolved solids, and will often meet or exceed drinking
water standards with no further treatment required. The concentrated "brine," which contains
essentially all of the dissolved solids, radionuclides, and other nonvolatile contaminants from the
original feed, typically averages 5 percent or less of the total feed, depending on the
concentration of contaminants in the feed.

Table 8-4 shows data that was developed during pilot testing at the Tuba City site of a
distillation system similar to that which would be used at New Rifle. All concentrations are given
in mg/L.

DOE/Gand Junction Office Site Observational Work Plan for New Rifle, Colorado
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Table 8-4. Performance of Distillaton Unit i
* 7 W

Parameter Influent | Effluent
Sulfate 2,440 0.824
Nitrate 819 - 2.48

Ammonium 81.9 2.09
MTS 4,900 37

Uranium I 0.14 <0.001

The overall level of TDS in the contaminated water that will be treated at New Rifle will be
about 3,500 mg/L, which is similar to the Tuba City water from which the data above was taken.
Based on these data, the likelihood that the treated effluent from the distillation system will be
able to meet or exceed the applicable treatment standards is extremely high.

Pretreatment for the feed water is expected to consist of addition of sulfuric acid for removal of
carbonate, and an antiscalant to minimize fouling of the heat-transfer surfaces.

Distillation meets the requirements of 40 CFR 192 and is protective of human health and the
environment. The treated effluent is of high quality, while the volume of the concentrated brine
is less than that produced by the other active processes.

Implementability

Commercial distillation units are self-contained and include all instrumentation required for
monitoring and controlling the operation. The units are designed for outdoor operation with no
building required. The operation of the unit can be monitored at a remote location using the
instrumentation and computer software provided as part of the package. The electricity demand
of the distillation unit is low.

Commercial distillation systems are reliable and generally require a low level of oversight and
only scheduled maintenance during their operating life. Installation of the distillation unit will be
straightforward, and can be done by project construction personnel. Operation of the distillation
system will require a minimum of managerial and technical supervision. The acid pretreatment
system can operate unattended, although periodic replenishing of the acid will be required, as
well as occasional maintenance. The cost estimate for the operation of the distillation system
includes two full-time employees for operation and maintenance.

The distillation process continuously generates concentrated brine. The concentration of solids in
the brine discharged from the distillation unit is low enough that disposal is impractical without
further concentration. The brine must be evaporated further, perhaps to dryness, by dewatering
via solar evaporation. The size of a solar evaporation pond to evaporate 6 gpm of concentrated
brine is estimated at almost 11 acres, which is impracticably large for the New Rifle site.
Therefore, a spray evaporation system, similar to that employed in Treatment Option 1 except
smaller in size, will be used. A double-lined spray evaporation pond will be constructed for this
purpose. For a discussion of the implementability of spray evaporation ponds, see the
"Implementability" section under "Treatment Alternative 1-Evaporation with Spray
Enhancement," above.
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Commercial distillation units are, modular in design Increasingthe capacity of the overall system
above the current design capacity will require addition of more distillation units unless additional
capacity is specified as a design requirement.

Cost

The capital cost of the distillation system, including the evaporation pond and required ancillary
equipment, is estimated at $3.63 million. Most of this cost is for procurement of the treatment
system itself, which is estimated to cost $2.28 million. Much of this cost could be recovered if
the distillation treatment system could be reutilized at another site after the treatment work at
New Rifle is completed. Annual operating costs will be about $0.425 million. Since this
treatment system will operate for only 18 months, the present worth cost of this treatment
alternative, projected over the total treatment time, is $4.41 million.

8.32.3 Treatment Alternative 3-Zero-Valent Iron with Ammonia Stripping

Effectiveness

During the spring of 1998, a number of bench-scale studies were performed, using ground water
from the Monticello, Utah, (CERCLA site) to measure the effectiveness of ZVI for removal of
the contaminants in the water at that site. Table 8-5 gives the measured removal efficiency of the
ZYI for a number of different constituents, at superficial residence times of 6 and 40 minutes, as
well as the expected concentrations of the constituents in the effluent from a ZVI reactor. These
effluent concentrations assume that the composition of the influent can be established by
averaging the composition of well RFN-658 with the average of the other wells in the vanadium
"hot spot", as show in Table 8-2.

Table 8-5. Performance of ZVI

6 Minutes Residence 40 Minutes Residence
Influent Time Time

Constituent Composition MCL mglL Removal Expected Removal Expected
mg/L Efficiency, Effluent Efficiency, Effluent

% Conc. % Conc.
Arsenic 0.130 0.05 98 .003 98 0.003

Molybdenum 4.57 0.1 31 3.15 67 1.51
Selenium 0.335 0.01 53 0.157 96 .013
Uranium 0.174 0.044 >99.8 '0.001 '99.8 -0.001

Vanadium 12.7 0.33 >99.7 'O.038 >99.7 '0.038

Based on these data, the effluent from a ZVI reactor will be well below the MCLs for arsenic,
uranium, and vanadium, and well above the MCL for molybdenum. The selenium concentration
is difficult to predict. The Monticello treatability studies established that the effectiveness of ZVI
for selenium removal depends on whether the selenium is present as the selenite, Se 4, or as the
selenate, Se+6. ZVI removes selenite quickly and essentially totally, but the removal of selenate
is much slower. The effectiveness of ZVI for removing selenium from the New Rifle ground
water would have to be established by laboratory testing.

Nitrate removal was evaluated in a different study. This was a longer-term study, which
compared the performance of various ZVIs not only at different residence times, but also at
longer life times. The results of this study are given in Table 8-6. Life time was measured in
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reactor volumes, that is, total effluent volumes equivalent to the volume of the reactor itself. The
results show that nitrate removal was affected more by the time that the reactor had been in
service than by the residence time.

The only known data on ammonia removal with ZVI was collected as part of the Durango, J
Colorado, permeable barrier project These data, consisting of three data points from two
different cells, showed significant discrepancies in removal efficiency, with one point showing
near total removal, and another showing a fivefold Increase in ammonia concentration. No
residence times were available. Influent ammonia concentrations were less than 1 mg/L, so the
relevance of this data to the New Rifle site is debatable.

Table 8-6. Nitrate Removal Using ZVI

Cumulative Reactor Residence Time, N03N03 Concentration
Volumes minutes nn Effluent mglL

9.8 248 18 7.75
48.5 138 172 2.87
141.2 71 17.8 7.0
201.5 88 17.5 0.018 -

The efficiency of ammonia stripping depends on the pH of the solution and the residence time.
Bench-scale testing will be needed to optimi the design of the stripping systerm. he influent to
the treatment system is expected to contain about 300 to 350 mg/L of ammonia. The desired
ammonia level in the effluent is about 100 mg/L. The system will need to achieve a stripping
efficiency of about 65 to 70 percent in order to meet this target This would correspond to a
theoretical pH of about 8.9 for a simple reactor having no residence time. The ground water in
the vicinity of well 658 is mildly acid, with a pH of about 6.8, and it is not heavily buffered. So
the pH adjustment should not require large amounts of makeup chemicals even if the residence
time is short.

Implemnentability

The ZVI system will be relatively simple to design and construct. The ammonia stripper will
consist of a chemical addition system and either a stirred tank or a stripping column. The ZVI
process requires only a tank to contain the ZVI, and the residence time required by the ZVI
process for vanadium removal is sufficiently short that a relatively small vessel size will be
needed.

The great simplicity of the ZVI system should make it very simple to operate. The cost estimates
for this system assume that a filfl-time operator will not be required. Given the proximity of the
New Rifle site to the GJO, it is anticipated that a part-time GJO person visiting the site 3 to
4 times per week can handle operator duties for the ZVI system Travel time to and from the site
will probably take more man-hours than on-site time.

The waste streams generated by the ZVI system will be the vent stream from the ammonia
stripper, which will consist of ammonia and water vapor and which will be vented directly to the
atmosphere; and the spent ZVI, which will be removed and disposed of at the end of the project.
Although ZVI removes radionuclides at a high efficiency, the radionuclide concentration in the
New Rifle ground water is low enough that the spent ZVI should not require classification as a
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residual radioactive material. No data is available to predict the long-term lifespan of the ZVI,
but the initial fill of ZVI is eic&ed to last for at least the I8-nAtMth duration of the remediation.

Cost

Due to the simplicity of the ZVI and ammonia-stripping processes, the capital cost of the ZVI-
ammonia stripping system is estimated at $76,000. Assuming that operating labor is on a part-
time basis, as described above, the annual operating costs will be about $57,000. The present
worth cost of this treatment alternative, projected over the total estimated time of 18 months, is
$0.18 million.

8.4 Comparative Evaluation of Alternatives

The following section compares the three pump-and-treat treatment alternatives and recommends
a proposed treatment alternative for implementation at the New Rifle site. The treatment
alternatives are compared with one another on the basis of each of the evaluation criteria
presented in the introduction to this section. Ih-situ stabilization of vanadium is not included in
this comparison. As described in Section 8.3.2, if in-situ stabilization is technically feasible and
acceptable to all stakeholders and regulatory bodies, it will be at least as effective as any of the
pump-and-treat processes and should be less costly, and would therefore be the preferred
approach.

8.4.1 Comparative Effectiveness

8A.1.1 Conformance with Project Treatment Standards (40 CFR 192)

Evaporation will result in complete removal of all contaminants from the aquifer, enabling total
conformance with the project standards. Distillation will result in nearly total removal of
hazardous constituents from the aquifer, and the treated water produced is expected to have a
composition that will exceed the project standards and goals by one to two orders of magnitude
with almost total removal of sulfate, nitrate, metals, and radionuclides. ZVI will remove arsenic,
vanadium, and uranium essentially completely, but the treated effluent from the ZVI process
may exceed the MCLs for selenium and molybdenum. This will limit the potential uses of this
effluent. But the goal of the remediation is to enhance the effectiveness of the natural flushing
process, and the ZVI process will meet this goal since it will remove vanadium to well below
MCLs; the other constituents are expected to flush naturally within the statutory time limit.

All of the treatment processes can be designed to provide optimal protection of health for the
plant operators and persons living or working in the vicinity, as well as those who depend on the
alluvial aquifer for part or all of their water supply.

8.4.1.2 Ease of Residual Disposal

The only treatment residuals produced by the ZVI process are the iron itself, which will be
disposed of at the end of the process; the effluent from the ammonia stripper, which will be
purged as needed during the operation of the unit; and the tanks and miscellaneous process
equipment, which should be available for reuse at the end of the project. The estimated volume
of ZVI is 96 cubic ft. which will have a weight of about 12 tons assuming a porosity of 0.5. The
amount of chemical required for the pH adjustment for the ammonia stripper will have to be
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determined by laboratory testing, but it is expected to be less than 1 ton over the lifetime of the
project. j
The principal treatment residual produced by the evaporation and distillation processes is the
concentrated sludge that contains the dissolved and suspended solids, which were removed from
the ground water during treatnent The ground water contains the equivalent of 2,259 tons of
sludge, based on the average TDS concentration. The evaporation process will produce about
this amount of sludge over the lifetime of the project. The distillation process requires the
addition of sulfuric acid, which will increase the sulfate concentration in the brine, as well as a
small amount of antiscalant. This will increase the total sludge produced by the distillation
process to about 2,325 tons.

The other major treatment residual from these two processes is the pond liners, which will be
disposed of at the end of the remediation program. The spray evaporation process will produce J
four to five times as much of this material as the distillation process, because its pond is over
four times larger.

Used piping, process equipment, filter elements, etc. which are discarded during treatment or are
left over from the treatment systems at the end of the remediation, should be able to be
free-released and disposed of at any commercial landfill operation, or reused elsewhere if the J
need exists. For this reason, estimates of the volume of such materials have not been made.

8A.2 Comparative Implementability W

8.4.2.1 Constructability

The simplicity of the ZVI system makes it the easiest of the three treatment processes to install
Both the spray evaporation and distillation processes require construction of a spray evaporation
pond, which will require considerable skilled labor to install. The larger size of the pond required '
for the spray evaporation system will add cost but is not expected to add significantly to the
difficulty of installation. The distillation treatment system is a self-contained unit and will be
relatively simple to construct, requiring mainly field erection of the modules and some piping Wi
fabrication and connection. The distillation system vendor will handle all of this work.

8.4.2.2 Ease of Operation and Maintenance ;

As described above, this analysis assumes that a full-time operator will not be required for the
ZVI system. A part-time GJO person visiting the site 3 to 4 times per week can handle operator L}
duties for the ZVI system.

The distillation system is expected to be relatively easy to operate, because it is a packaged J
system designed to require minimal operator interface beyond routine monitoring. This treatment
system will shut off automatically in the event of problems, and will relay the required
information to the system monitor. The cost estimate for the distillation system assumes a single L
day-shift operator for operations and maintenance of the distillation system and the evaporation
pond. i

Operation of the spray evaporation system will not require a high degree of skill. However, the
system is mechanically complex and covers a greater area, with more moving parts, thanz either i
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of the other treatment alternatives. It is therefore expected to require the most operator attention
of any of the three treatment processes.

8.4.2.3 Expected Reliabilitj :i 4

A less complex system is generally more reliable than a complex design. On this basis, the ZVI
system would be expected to be the most reliable of the three treatment alternatives. The
distillation system will be highly automated and will itself be very reliable, with less than
10 percent down-time expected for routine maintenance. However, the distillation system
incorporates the spray evaporation system, which will be less reliable. The spray evaporation
system in the evaporation process is expected to be less reliable than the evaporation pond used
with the distillation system because of its larger size.

8.4.2.4 Ability to Handle Changes in Influent Composition

The spray evaporation system will remove all impurities regardless of concentration, since
nothing is returned to the aquifer. If it becomes necessary to meet treatment standards for
additional constituents, the effectiveness of either of the other processes will depend on the
nature of the contaminant to be treated. Changes in influent concentration will affect the rate of
brine generation in the distillation system, but since the contaminants in the ground water are not
volatile, this system is expected to be reasonably tolerant of changes in influent. ZVI is judged
least satisfactory from this standpoint; it will be effective against those impurities which can be
removed by the reduction process, but will be ineffective against other contaminants.

8A.2.5 Ability to Handle Increases in Extraction Capacity

The ZVI process is judged most satisfactory from this standpoint. The removal efficiency of ZVI
appears to be a fairly weak fimetion of residence time for most contaminants, so an increase in
extraction rate should not greatly affect the performance of the ZVI reactor. The spray
evaporation pond will be designed for a capacity of 120 gpm, and cannot easily be expanded.
Increases in extraction rate may result in overfilling of the pond. If the pond does not overfill, it
will have to operated for a period of time after extraction is complete, to achieve complete
dewatering. The distillation unit will also be specified for a capacity of 120 gpm. Increasing the
capacity beyond 120 gpm will require purchase and installation of additional unit(s).

8A.3 Comparative Cost

The estimated capital cost, annual O&M cost, and present worth value for each of the individual
treatment processes, as well as for the extraction process, have been given in their respective
articles in Section 8.3, and are summarized below in Table 8-7. All costs are in millions of
dollars.

Since the extraction system is identical for -all three treatment processes, the costs for the three
complete treatment alternatives can be calculated by adding the costs of the extraction system to
each treatment process. This obviously does not affect the comparative ranking. And, as has been
noted, the cost of the vanadium mobilization process is unknown and cannot be even roughly
estimated. However, since it also is common to all treatment processes, it also does not affect the
comparative cost rankings.
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Table 8-7. Comparatve Costs

Process Capital O&M (annual) Present Value
Extraction with Vertical Wells 0.21 0.006 0.23

Spray Evaporation - 1.20 - 0.37 - 2.18
Distillation 3.83 0.50 4.55

Zero-Valent Iron 0.076 0.057 j 0.18

8.4.4 Comparative Summary

The preceding discussion has presented nine evaluation criteria, and has compared the three
pump-and-treat alternatives with regard to each of these criteria. Table 8-8 lists the treatment
alternatives, in order of preference with 1 being the highest, for each of these ten evaluation
criteria.

Table 8-8a Rankdng of Pump-and-Treat Alternatves

CiterTon .reatment Altematives In Descendng OrderCtein1 2 3
Conformance with Project Treatment Standards v
(40 CFR 192) X _ Evap . Dist Zvi
Residual Disposal ZVI .Dst Evap
Constructability ZVI Dist Evap
Ease of Operation and Maintenance ZVi Dist Evap
Expected Reliabiuty Zi Dist Eva
Ability to Handle Changes in Iflfuent Evap Dist Zvi
Composition _____________

Ability to Handle Increases in Extraction
Capacity XZvi Evap Dist
Comparative Cost-Initial Capital Outlay ZVi Evap st
Comparative Cost-Present Worth Zvi Vap Dist

Key.,
Evap = Spray Evaporation
Dist Distillation
ZVI Zero-Valent Iron

In-situ stabilization of vanadium is not included in this table because its technical feasibility has
yet to be established. If it were demonstrated to be feasible, it would be expected to be less costly
than any of the pump-and-treat processes both in initial capital and in present worth (since it has
no operating cost), and would be at least as good as the best of the pumnp-and-treat processes
from all the other criteria as well.

8.4.4.1 Determination of Proposed Treatment Process

Treatment Alternative 3-Zero-Valent Iron with Ammonia Stripping, is the winner for seven of
the nine categories. It offers the lowest initial capital cost, as well as the lowest total project cost,
by a significant margin. It also is the preferred technology from the standpoints of residual
disposal, ease of operation and maintenance, expected reliability, and ability to handle changes in
extraction capacity. On the other hand, it is the least desirable treatment alternative for
conformance with treatment standards and goals, and ability to handle changes in influent
composition. These are significant problems for this technology, because the fact that ZVI
cannot meet treatment standards for at least one constituent (molybdenum) and may have trouble
with another (nitrate) will limit the possible uses for the treated water.
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Treatment Alternative 1-Spray Evaporation, is the winner for the two criteria that ZVI did not
win-conformance with treatment standards and goals, and ability to handle increases in influent
composition. It finished last in four categories-residual disposal, constructability, ease of
operation and maintenance, Aid expectd reliability. None of these is particularly serious, given
the short-term nature of the project.

Treatment Alternative 2-Distillation, is not the first choice for any of the evaluation criteria. It
is by far the most expensive, both to install and to operate, though much of the capital cost could
be recovered if the distillation unit could be utilized at another UMTRA ground water site after
the remediation is complete at New Rifle. This is by no means a remote possibility, since the
distillation system proposed is similar, both in type and in capacity, to the units that will be
installed at both the Tuba City and Monument Valley sites. Even if this could be done, however,
distillation would still be the most expensive alternative, though it might not be significantly
more costly than spray evaporation. Distillation was also the least desirable option for ability to
handle increases in extraction capacity. This may not be a serious objection; if treatment of more
than three pore volumes is required to meet the treatment standards, remediation at New Rifle
may be judged technically nonfeasible.

Of the three processes, distillation is the poorest choice, combining high cost with mediocre
performance on the other evaluation criteria. Spray evaporation is a better performer, and would
be the option of choice if there were no readily available option for disposing of the treated water
from the ZVI process. The inability of the ZVI technology to meet treatment standards for at
least one constituent complicates the disposal situation. Of the five non-evaporative disposal
options presented in Section 8.2.2 (discharge to wetlands, discharge to surface water, injection
wells, discharge to municipal water treatment facility, and sale to municipal water supply) the
effluent from the ZVI process might be suitable for three (discharge to wetlands, injection wells,
or discharge to municipal water treatment facility). However, additional laboratory work would
be required to improve the characterization of the process and fine-tune the likely effluent
composition, and further discussions with regulators and other stakeholders would have to take
place to confirm the acceptability of the treated water for the disposal option selected.

Nonetheless, the low cost and technically innovative nature of the ZVI process argue for its
being the treatment option of choice. It is the winner in seven of the nine evaluation criteria
listed, and the chances are excellent that its effluent will be suitable for at least one of the three
possible disposal options listed above. It makes virtually no waste and requires very little in the
way of operating manpower. In consideration of all the above, then, and with the caveat that the
disposal of the treated water must be resolved before a final selection can be made, Treatment
Alternative 3-Zero-Valent Iron with Ammonia Stripping, tentatively must be considered the
preferred treatment technology for the New Rifle ground water remediation program.

However, even the ZVI process is probably more expensive than in-situ stabilization of the
vanadium. This process will be investigated during a series of laboratory and field studies that
are planned for fiscal year 2000. These studies will also investigate the feasibility of vanadium
mobilization, and will obtain additional data on the ZVI process and the ammonia stripping
process. Should the in-situ stabilization process prove technically feasible, discussions with
regulators and stakeholders will be required to determine whether implementation of this process
is "politically" acceptable.

DOEGrand ov mncon Office Site Observational Work Plan for New Rifle, Colorado
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8.5 Proposed Remediation Process

The proposed remediation process consists of three systems. This section discusses each of those
systems.

8.5.1 Description of Proposed Remediation Process

8.5.1.1 Proposed Extraction System j
The extraction system consists of a total of nine extraction wells, varying in depth up to a
maximum of approximately 20 ft, depending on the depth of the alluvial aquifer at the particular J
location. The expected flow rate per well is 15 gpm, giving the extraction system a peak capacity
of 135 gpm once all wells are in service. The design provides one extra well for increased
reliability. -

A typical extraction-well design for the New Rifle site would consist of a 10-inch diameter
borehole completed with 6-inch diameter wire-wrapped well screen and blank PVC riser. The J
section of the well containing the well screen will be completed with an appropriately-sized sand
pack. The final design of the well and the size of the pump will be optimized based on field
conditions. '

The extraction wells will be installed across the vanadium plume, an area measuring
approximately 1 million square ft or about 23 acres. The water pumped from these wells must be 1
collected from across this substantial area and delivered to the treatment facility. Each pump will
discharge into a 4-inch PVC outlet pipe. These outlet pipes will be directed into a series of
headers which, in turn, will connect to the main 4-inch PVC extraction system discharge pipe, J
which is routed to the treatment facility.

The vanadium mobilization system will also be installed across the vanadium plume. No design L
details of this system can be provided at this time.

8.5.1.2 Proposed Treatment System

The water from the extraction system will be fed to the ammonia stripper. Sodium hydroxide or
another base will be added to raise the pH and increase ammonia volatility. The stripper will be
either an agitated tank or a tank with a circulating column. Laboratory work will be required to
optimize residence time and chemical addition.

From the ammonia stripper, contaminated water is pumped directly to the ZVI reactor, which
will consist of a single tank with a capacity of about 1,000 gallons. The tank will be filled with
about 96 cubic ft of ZVI, which will give the system a residence time of about 6 minutes at the J
design influent rate of 120 gpm.

8.5.1.3 Proposed Disposal System Wi
Water from the ZVI reactor will be pumped continuously to disposal. The nature of the disposal
system will be determined after completion of the additional laboratory work on the ZVI process, W
as discussed above.

Site Observational Work Plan for New Rifle, Colorado DOEJGrand Junction Office
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8.52 Summary

The proposed system meets or exceeds the requirements of 40 CFR 192, and is protective of
human health and the environment The only product of the treatment system is the treated water
produced by the ZVI reaction. The only residuals are the ZVI and small quantities of chemicals,
which will be purged as needed (chemicals) or disposed of at the conclusion of the remediation
project (ZVI).

8.5.3 Limitations of Proposed Alternative

The proposed treatment process depends on several technologies which have not been
demonstrated or that have not been adequately characterized. The extraction process depends on
development and field implementation of an effective technology for mobilizing vanadium. The
ZVI process requires additional characterization to optimize its effectiveness for treatment of as
many of the contaminants as possible. Finally, as has been stated elsewhere, if the technical
feasibility of in-situ stabilization can be demonstrated, it would become the preferred process.
Treatment cannot begin until these technological issues have been resolved.

Although ground water extraction and ex-situ treatment, also known as pump and treat, was
found to be the best method to meet cleanup goals in the aquifer, the effectiveness of
pump-and-treat systems has been limited. Few sites with contaminated ground water have ever
been restored to drinking water standards (Travis 1990; EPA 1996); however, the vast majority
of sites where pump and treat is now being used are dealing with sources composed of
non-aqueous-phase liquids.

The effectiveness of the ground water extraction system, and in particular the vanadium
mobilization process, is the primary factor that will determine whether aquifer cleanup goals can
be met Laboratory and pilot studies will be performed at the site to attempt to demonstrate the
mobilization process for vanadium. 40 CFR 192.21(f) allows the application of supplemental
standards in the event that restoration of ground water is technically impracticable from an
engineering perspective. This would only be considered for the New Rifle site if the laboratory
and pilot studies are unable to demonstrate increases in vanadium mobilization that would be
sufficient to substantially reduce vanadium levels in the aquifer to the point where the
remediation can be completed by natural flushing.
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MACTEC-ERS
2597 B 3/4 Road
Grand Junction. Colorado 81502

Borehole Summary
Page J of I

L Facility Gra nell drci;, Otcretkea Site RefJe. Project A6-. gR;.4

Boring/Well No. LF&Jd,,p e- , $ 1 C c .. (p ,i-;) Location lNi (El ___________

Ground Elev. (Ft.) Bit/Auger Size - Hole Depth IFtN .20
Diameter (inch 1. D.) No. of Completions

TYPE Vol. (cf. gal) Interval IFt.) Stick-Up Height IFt A
Blank Casing _ to Slot Size___
Screen toSketc to ht us C.

SumptEnd Cap to
L. Sand Pack / =to f ' ?lx P 1

Sealant __-___to

i Grout _______ J/ to o
L Locking Cover Installed Y /6) Padlock No. /A

Drilling Method DOOX B-0 ig Sampling Method SpJ.tL, ia-ne.
Date Drilled £<- .9 . Date Developed .sA Fluid Level/Date u: ,_Cft Z/S-v-9ie

L Sampler(s) A. sx.-ier Remarks 'o1 . t - S

Depth Blowul PID Sanpl No.: WELL GRAPHIC DESCRIPTION
| F) P pm IV1 CONSCTOM LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor

l to well); grain angularity; induration or plasticity; moistre content (moist
L O to saturated).

_ _ _.- ~~~~0-i5 Fil1l ^ vl~tvelJ--,8)Ws vs

$ 0>o~~~i& /s-,/ 
5 a /*~, nica. rne sit^ Ite, W~s~eZJSa r

o. -;3)3 5Cad,) ft A i S.T t49*wu Im e.<

C 13-3a0 £ e os b 6¢,- so - e s'T
L 33t1 P ''i "" " sUA'S/dsfo,V(,.i 1 ! (/O~iR 5i), mcjs

,,_I _ ___ __ __._ __*_ __._ __,_ __._

LL .- _

*- AMt depft ewsured *rm Wourf

Completed By __ Verified By
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1 J
Well Detail Report for: RFN01 0168 7/1/99

-j
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0168

NORTHING: 624893.93

EASTING: 1351626.88

TOC ELEVATION:

SURFACE ELEVATION; 5284.47

BOTTOM ELEVATION: 5252.47

TOTAL DEPTH: 32.00

DECOMMISSIONED: Yes

DAMAGED: No

Lithologv Details

SCREENING INFORMATION

Eley Depth
j

i 1TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION: A

.u

.4

I.
LLUVIUM

:1

TOP

Elev Depth

5284.47 0.00

5279.47 5.00

5276.47 8.00

5274.47 10.00

5273.47 11.00

5271.47 13.00

5254.47 30.00

BOTTOM

Elev Depth

5279.47 5.00

5276A7 8.00

5274.47 10.00

5273.47 11.00

5271.47 13.00

5254.47 30.00

5252.47 32.00

LITHOLOGY DESCRIPTION

Fill, silty sand and gravel, well graded, slightly moist.

Fill, sandstone chunks, fine grain olive brown, loose wellgraded,
slightly moist

Sandy gravel, moist, wellgraded, 70% gravel, 30%.

Silt, moist dark brown, poorly graded.

Sandy gravel, moist, dark brown.

Same as above, saturated at 15'.

Sandstone, fine grain, gray (lOYR 5/1), moist.

U
j
ii

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

i



1 MACTEC-ERS
" 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page I of I

Facility C qf4.7e1.A ii !°gero&is Site R£ih) Project AJewJ '3 4 l e

,- BoringMell No. Location (N) IE

Ground Elev. (Ft.) _ Bit/Auger Size 7 $etrd$/e.
Diameter finch I. D.)

Hole Depth (Ft)
._.

I
TYPE Vol. (cf. gall Interval (Ft.)

No. of Completions I
Stick-Up Height IFt) 2.0
Slot Size ° 02.0- Blank Casing 4 If Z °

Screen vZeae ,,AV "

Sump/End-Cap 5cie. 4Dow, Z" , -

U. Sand Pack Co, .51.ict 2 o.sff :
Sealant RSe.$ndcxijrs o sf t y Z.

iGrout pJA _

L Locking Cover Installed (®/ N Padlock No. A3S9
Drilling Method t OJX 1 be t 3-ROrig,
Date Drilled s- ?-36' Date Developed 5- I96

L Sampler(s) L .5pence-

Lto 5. &L.
L to 1L9.LL
L to ..j2.

9 to C)
to

ition Sketcha #

pi Z 29 U

f -g- 165

Sampling Method 5,;* bao-re1
Fluid Level/Date 6.55 fo 7 / S- 9

mre- -.ft-
na, earn--r

Depth' BlowuI
IFriI

PID I SamnpleiNo..;I WELL I GRAPHIC

ppn lwa. COSRCION ILOG

DESCRIPTION

1-5-6-I

Required Infofmation:
Typical name; Munsel color; percentage sand ard gravel; sorting (poor
to well); grain angularit;, induration or plasticity; moistre content (moist
to saturated).
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-c *86 .

, tl 9
Lip e-P n

0-
Y It O' $Ci4 dt/C..//A dd arWe..m n oir' s I j f

x z!.,~dr r~~ p J~ ;varArs Irn17, 3/9,0, fo,),&y. SOJA WI

I.�I - -
C,.� .a�.

1,6, S'- 1-9.

£rano4 7 re wC 1 qa7w " u17e I *"o D wI (J jIn f ja./4) ;ZP7

1 ,an 1 os,4 r'a,e I ~I*3 lnrnjfj 20c 'Fa. X's c-arse.
senI~~da~ 1 e9t G

£JU.bC bFd.1e,~ Je1,rwe,'e¶ sh)i.5
fADe5r, 7c- 6 8 O-t

-
J9 _ L I .

- r - - - I- - -- --
N 0 t C h

I -

I

a- A*M depth rmured m

Completed By / Verified By



WELL NO._ _ __9 _

PLANNED INSTALLAMN

CASING DIAMETER 2

CASING STICKUP HEIGHT 2t 0

.

DATE 5- _ TIME 1530

FINAL INSTALLATION

CASING STICKUP HEIGHT

TOP OF GROUT

GROUT TYPE g

TOP OF PELLES C)

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND Z1O

SAND SIZE 2a -40

TOP OF FILTER SAND i. 5
FILTER SAND SIZE /0-20

TOP OF GROUT

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN :'-

J
I

I

.j

:

U

i

U

U
U
Ii

- i

i I

: i

TOP OF SCRE

TOP OF SLOTS

TYPE OF SCREEN VIec

SLOT SIZE . tt,)

BOTTOM OF SLOTS

TOP OF SUMP/END CAP

EN J3/j

20-m kApg

220

..'.
.. !

.. 2

_/X.0-/

/8,/-3 TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP /A i/ BOTTOM OF SUMP/END CAP

TOTAL DEPTH /9, 0



Well Detail Report for: RFN01 0169 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth
LOCATION CODE: 0169 TOP GRAVEL PACK: 5271.65 2.00

NORTHING: 625316.65 BOTTOM GRAVEL PACK: 5254.94 18.71
EASTING: 1349269.14 TOP OF SCREEN: 5270.52 3.13

TOC ELEVATION: 5275.47 BOTTOM OF SCREEN: 5255.52 18.13
SURFACE ELEVATION: 5273.65 GRAVEL PACK LENGTH: 16.7
BOTTOM ELEVATION: 5254.65 SCREEN LENGTH: 15.0

TOTAL DEPTH: 19.00 CASING LENGTH: 20.5
DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev .Dezth LITHOLOGY DESCRIPTION

5273.65 0.00 5268.65 5.00 Silty sand, dark yellowish brown (10YR 4/4) 70% fine to medium
grain sand, 20% silt, 5% subrounded pebbles up to one half inch,
5% clay, well graded, moist, slight plasticity.

5268.65 5.00 5266.65 7.00 Sandy gravel, dark yellowish brown (1 OYR 4/4) 60% subrounded
gravel up to 3" long, 30% fr. grain sand, 5% silt, 5% clay, slight
plasticity, moist, well graded.

5266.65 7.00 5257.15 16.50 Sandy gravel, dark yellowish brown (1 OYR 4/4) 70% subrounded
gravel up to 3" long, 25% fr. grain sand, 5% silt, 5% clay, slight
plasticity, moist, well graded, note: saturated at 8.0 ft.

5257.15 16.50 5254.65 19.00 Weathered bedrock, gray (1 OYR 511) with many coarse prominentyellowish brown (IOYR 5/4) mottles, slightly moist, Wasatch.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



* . MACTEC-ERS
- 2597 B 3/4 Road
- Grand Junction, Colorado 81502

" - Facility CcandrJk. Oper/is gS

Borehole Summary
Page I of Z

Site k;fck Project Me&I k.Qe U LW

Boring/Well No. /7,9

Ground Elev. (Ft.) Bit/Auger Size I feiwdj/e.
Diameter (inch 1. D.l

TYPE Vol. (cf. gal) Interv
Blank Casing S ,49 PVC 2.' 0 to

* Screen _ i " C kred 2" 9Z.23to
Sump/End Cap w 0 I'Z.23 to

- Sand Pack Co. Piai 2Ce-*0 0"U J 3 to
Sealant & ,4/eoc/k4 9" sf5o to.
Grout . En.;r6P1V P-9 4 1 5'-;Ct) to

L Locking Cover Installed &.)/ N Padlock No. 33559
Drilling Method ODEX (&wJT9? S-sf
Date Drilled 6-3-,9 Date Developed .X -3--9.

L Sampler(s) R. Srencer Ren

Location (N) I(E

Hole Depth IFt) /13, 0
No. of Completions J

eal (Ft.) Stick-Up Height (Ft) F/us h
Slot Size .02450

//.2n3 -k caM , -Ie

5.0 .let

Sampling Method S9/, blante /
Fluid Level/Date S# 1W 1 * .; / 3-_g9.P

Depth Blomu/ PID Sanipla No.: WELL GRAPHIC DESCRIPTION
(FTl 6. ppm bWtrval CONSTRUCTION LOG

Required Infonmation:
Typical name; Murnsell color; percentage sand and gravel; sorting (poor
to well); grain angijarity; induration or plasticity; moisture content (moist
to saturated).

-Si, 5 *i~1 s P. / jo) ejIs/i

. ....... brp"0JJ-

30 CClodqCUS, -
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- - - 9 6.-Pa. ; J.fG'Ir C,6,04 s5, 'L . C omepted BVresiured erdret Byd ty e C-

L Completed By - 0.-~rv Verified By



MACTEC-ERS
MACTECERSd * Borehole No. Date 6-3-98

Borehole Summa .
Page Z of 2;1

{, v

IG5rand judon. %C1FIMaB §1W

Depth Blows/uI PID I Saripbe No.: Wil Graphic
IFT) '6 PPM Interval Construction Log

j~~ ~ ~ A - 1 - 1 .f I f @ * @

DESCRIPTION I
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Al depths mesured from ground leveL
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WeLL NO. / 70

PLANNED INSTALIATION

CASING DIAMETER 2 it

CASING STICKUP HEIGHT Fl0sh

w ,

DATE _-3-__ __ TIME /cn20

FINAL INSTALLATION

TOP OF GROUT /, 1

L-
L

4 i

I i

L

L

L
L

GROUT TYPE _ _n V_________0

TOP OF PELLETS F 0

SIZE OF PELLETS

WATER ADDED TO PELLETS 5
(Gallons)

TOP OF FINE SAND __ 90

SAND SIZE 2__-_ _

TOP OF FILTER SAND 391J.

FILTER SAND SIZE b-Zip

TOP OF SCREEN 9_____3

TOP OF SLOTS 3Z 5

TYPE OF SCREEN Vee IJ.e Jrqed

SoLnsonvZ
SLOT SIZE 0,6________

CASING STICKUP HEIGHT

TOP OF GROUT

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

2 ff
a ff

2 ff

m LI

2 LI

la m

22

ff L.BOTTOM OF SLOTS I 12 ,I l

TOP OF SUMP/END CAP /IZ. 23

BOTTOM OF SUMP/END CAP lIZ. 83

TOTAL

BOTTOM OF SUMP/END CAP

DEPTH //,I, 0



Well Detail Report for: RFN01 0170 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth
LOCATION CODE: 0170 TOP GRAVEL PACK: 5243.97 89.00

NORTHING: 624522.41 BOTTOM GRAVEL PACK: 5220.14 112.83

EASTING: 1338915.04 TOP OF SCREEN: 5240.74 92.23

TOC ELEVATION: 5332.97 - BOTTOM OF SCREEN: 5220.74 112.23

SURFACE ELEVATION: 5332.97 GRAVEL PACK LENGTH: 23.8

BOTTOM ELEVATION: 5219.97 SCREEN LENGTH: 20.0

TOTAL DEPTH: 113.00 CASING LENGTH: 112.8

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5332.97 0.00 5328.97 4.00 Silty sand dark brown (10YR 413) 80% fine grain subrounded sand,
10% subrounded gravel up to one half inch long, 5% silt, 5% clay,
well graded, slightly plasticity,dry, a few roots.

5328.97 4.00 5324.97 8.00 Gravel, light brownish gray (IOYR 6/2) 100% subrounded, well
graded, dry.

5324.97 8.00 5308.97 24.00 Sandstone, very pale brown (10YR 8/3), a few yellowish brown
(IOYR 5/6) nodules, fine grain well cemented, calcareous, dry.
note: Suspect colluvial block.

5308.97 24.00 5301.97 31.00 Loess, fine grain silty sand pale brown (10YR 6/3) poorly graded,
calcareous, some clay, subrounded to subangular sand grains,
slight plasticity when wet, dry.

5301.97 31.00 5297.97 35.00 Sandstone gravel, same as 8-24 subrounded to subangular.

5297.97 35.00 5296.97 36.00 Sandstone gray (10YR 6/1) gray chips very friable, dry.

5296.97 36.00 5292.97 40.00 Sandstone, subrounded to subangular, very pale brown (10YR 8/3)
dry.

5292.97 40.00 5291.97 41.00 Loess, same as 24-31 above.

5291.97 41.00 5289.97 43.00 Gravel sandstone, subrounded to subangular, dry.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



I

J
Well Detail Report for: RFNOI 0170 7/1/99

TOP BOTTOM

Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5289.97 43.00 5239.97 93.00 Loess with occasional gravel (5%) up to 1 inch long, subrounded,
slightly moist, calcareous, light yellowish brown (1 OYR 6/4), slight
plasticity, at 63 more moist, drilling got a bit harder, more silt, at 81 2
little more clay (5%), at 83 medium plasticity, at 9.

5239.97 93.00 5236.97 96.00 Sandy gravel, 60% subrounded to subangular gravel, 40% coarse to.
medium subrounded to subagular sand.

5236.97 96.00 5234.97 98.00 Gravelly sand, yellowish brown (1 OYR 5/4 ) 70% fine to coarse grain
subrounded to subangular sand, 25% subrounded to subangular
gravel up to one half inch long, 5% silt, wellgraded, wet.

5234.97 98.00 5223.97 109.00 Sandy gravel, brown (IOYR 5/3) 80% gravel, subrounded to
subagular up to 2" long, wellgraded, wet 15% fine to medium grain
sand., 5% silt, at 99 ft. saturated.

5223.97 109.00 5221.97 111.00 Sandy gravel, brown (IOYR 5/3)60%, subrounded to subagular
gravel 40% medium to coarse grain sand, with red, yellow, and black
mineral grains, a few tiny green, orange and white chips, well
graded, saturated.-

5221.97 111.00 5219.97 113.00 Bedrock, gray (IOYR 5/1) mudstone, homogeneous slightly moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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; MACTEC-ERS
2597 B 3/4 Road II

- Grand Junction, Colorado 81502

L- Facility A.c-l , v b)OE Site J.. RLLe

LCBoring/Well No. - J) I

Ground Eev. (Ft.) Bit/Auger Size 7?d' S jt .
Diameter (inch 1. D.)

TYPE Vol. Icf. gal) Interval IFt.)
Blank Casing See 44 pvfc ° to I',3j
Screen veel Jae urrpwe 2 J to 3
Sump/End Cap sed. 4D pC. ff - 4443 to £/#9D

; Sand Pack Co. 5.1ica * cts to "$
Sealant Or4,;J.iezef4s 0-fj ft5 zz.' to tio
Grout SD'o5 1.4i t &.4' e 44ft : 9.0 to L.C

L. Locking Cover Installed e'i N Padlock No. S3
Drilling Method 0D0 ( Miobile/ 6-8LC 4R. Sampling
Date Drilled 6-3C-9B Date Developed a-ze-.919 ,+,,j,,,JF~uid
Sampler(sl kf.larr IL. S pe-neee Remarks 2f

Borehole Summary
Page I of .

Project V&4,

ocation (N) lEI

Hole Depth (Ftl *ZO
No. of Completions I
Stick-Up Height IFt) FlvuA
Slot Size O..OZO

Location Sketch

Method 3ter1 9 d a'c
Level/Date ;ZF.32 ib ' 9130-3
,IZhr. OoieC- O e

D.w .Eso M PIDI Sa#iTe No.; IWELL GAPHICI DESCRION
IFTI _. Pm l CONSTIUCTION LOG

. . . .

Required Information:
Typical name; Munsell color, percentage sand and gravel; sorting (poor
to well); grain angularity; Induration or plasticity; moisture content (moist
to saturated).
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* AN depths mesured frem ot, - >

L Completed By f _ _ _ _ _ _ Verified By



WELLNO. ,

PLANNED INSTALLATION

CASING DIAMETER

CASING STICKUP HEIGHT

TOP OF GROUT I.O

GROUT TYPE ' e (.Id

TOP OF PELLETS /

SIZE OF PELLYTS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND Z2.0
SAND SIZE 2 0- 0
TOP OF FILTER SAND 24. O

FILTER SAND SIZE /0 -2 0

TOP OF SCREEN Z. 33

TOP OF SLOTS co

TYPE OF SCREEN Ve 1$ve Jrrioped

SLOT SIZE . 0-.Zo

BOTTOM OF SLOTS 41/ 4

TOP OF SUMP/END CAP A 3 3

BOTTOM OF SUMP/END CAP

TOTAL

DATE G-30-39' T /600

FINAL INSrALLATION

_n

CASING STICKUP

TOP OF GROUT _

HEIGHT

:

IsTOP OF PELLET

TOP OF FINE SAND

TOP

TOP

OF FILTER SAND

OF SCREEN_ _

:iJ

- J

Wi

_~ j.

.2

2
2
]
2.
2
2

:. f

e::

::2

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END:CAP

DEPTH _ -2,0



Well Detail Report for: RFN01 0171 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev De2th

LOCATION CODE: 0171 TOP GRAVEL PACK: 5228.68 22.00

NORTHING: 622226.17 BOTTOM GRAVEL PACK: 5208.78 41.90

EASTING: 1334487.02 TOP OF SCREEN: 5224.35 26.33

TOC ELEVATION: 5250.48 BOTTOM OF SCREEN: 5209.35 41.33

SURFACE ELEVATION: 5250.68 GRAVEL PACK LENGTH: 19.9

BOTTOM ELEVATION: 5208.68 SCREEN LENGTH: 15.0

TOTAL DEPTH: 42.00 CASING LENGTH: 41.7

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholocy Details

TOP BOTTOM
Elev Depth E[ev Dpth UITHOLOGY DESCRIPTION

5250.68 0.00 5227.68 23.00 Loess dark brown (I OYR 4/4) moist up to 2% clay, well sorted,
subangular to subrounded, fine grained sand.

5227.68 23.00 5222.68 28.00 Sandy gravel, mostly medium to coarse sand with some pebbles we
subangular to subrounded, in clay c5%.

5222.68 28.00 5211.18 39.50 Sandy gravel, brown (1 OYR 4/3) 70% subrounded gravel up to
boulder size, 25% fine to coarse grain sand, subrounded to
subangular, sand with red, black, and yellow mineral grains, tiny
green and white chips, 5% silt, well graded, saturated.

5211.18 39.50 Bedrock, mudstone, gray (IOYR 5/1) with many coarse prominent
yellowish brown (IOYR 5/4) mottles, tiny verticle to horizontal
fractures, wet.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
- 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page L of I

L- Facility G(rao i d-eotaos Site Ri f/e Project iejeRwfk LJ6W

' Boring/Well No. _

Ground Elev. (Ft.) Bit/Auger Si.ze 7'J/ San
Diameter finch 1. D.)

TYPE Vol. (cf. gal)
Blank Casing SJ, 4$ pe"c- 2_0
Screen Vec;)r p ",
Sump/End Cap S9Djop psc 2
Sand Pack Cc s;ic AC{jo r.SC a',
Sealant * fVe gft" 4.c
Grout C c re le, 2.C ftJ

L Locking Cover Installed &i N Padlock No. .S3S.9
Drilling Method o0D0 /lhi le -Fe e:
Date Drilled _G-A4-S9 Date Developed 6-ZS-8B

LSamplerfs) . SP&ncer

Location IN), (El

at)v;f am e' Hole Depth (Ftl 3) °
No. of Completions I

Interval (Ft.) Stick-Up Height IFt) 2.86
to 69B Slot Size_ ______

£0 to -1/,: Locatuin Stchf

E to A**. H61 .-
to .D 14s
to 0 C3 - Go *A.Je(IL 2

Sampling Method B6aniler /.5 P l-t beeL
Fluid Level/Date /1, 0 #4Q. /-24

Remarks

Depth' Bowel PID Ga ~ Wo 6RPIC DESCRIPTION
IFri ppmM interalI CONSTRUCTION LOG

t I1

Required Information:
I Typical name; Munsell color; percentage sand and gravel; sorting (poor
i to well); grain angularity; induration or plasticity; moisture content (moist
'to saturated).
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WELL NO. / i2

PLANNED INSTALLATION

CASING DIAMETER 2

CASING STICKUP HEIGHT 2.86

TOP OF GROUT __ A

DATE e-Z4-9S TIME 1230

FINAL INSTALLATION

'4

CASING STICKUP HEIGHT i

TOP OF GROUT
'4

GROUT TYPE PA

TOP OF PELLETS Ae '

SIZE OF PELLETS

WATER ADDED TO PELLETS _

(Gallons).

TOP OF FINE SAND _ _ _°

SAND SIZE z2- 40

TOP OF FILTER SAND 5.0

FILTER SAND SIZE '2O

TOP OF SCREEN 6.9E

TOP OF SLOTS

TYPE OF SCREEN U e L

SLOT SIZE £9. C'Zv

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

_ _

::

::L

ME

BOTTOM OF SLOTS 31,83

TOP OF SUMP/END CAP 31/, 9

BOTTOM OF SUMP/END CAP 32, 58

,TOTAL

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

DEPTH _ __ __



Well Detail Report for: RFN01 0172 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0172

NORTHING: 619125.31

EASTING: 1330342.23

TOC ELEVATION: 5229A5

SURFACE ELEVATION: 5226.47

BOTTOM ELEVATION: 5191.47

TOTAL DEPTH: 35.00

DECOMMISSIONED: No

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5222.47

5191.47

5219.49

5194.49

31.0

25.0

35.6

2.0

ALLUVIUM

Depth

4.00

35.00

6.98

31.98

Lithology Details

TOP

Elev Depth

5226.47 0.00

BOTTOM

Elev !
5216.47

Depth LITHOLOGY DESCRIPTION

10.00 Loess, fine grain subrounded to subangular sand, silt/clay poorly
graded, moist, calcareous, slight plasticity, homogeneous, yellowish
brown (IOYR 514).

5216.47 10.00 5212.47 14.00 Sandy gravel, dark brown (10YR 4/3) 70% subrounded to
subangular gravel up to one and a half inches long, 25% fine to
medium grain sand, 5% silt, well graded, moist.

5212.47 14.00 5203.47 23.00 Sandy gravel, brown (1OYR 5/3) 50% subrounded to subangular
gravel up to cobble size, 45% fine to coarse grain quarizose sand,
with red, yellow, and black mineral grains, a few tiny white and greer
chips 5% silt, well graded, wet, at 16' saturated.

5203.47 23.00 5195.47 31.00 Sandy gravel, same as above, 75% gravel, 25% sand, grayish
brown (1OYR 5/2).

5195.47 31.00 5191.47 35.00 Bedrock sandstone gray (1 OYR 6/1) very fine grain, red and black
mineral grains In quartzose sandstone, calcium carbonate
cementation (calcareous), wet, some brown stains in sandstone.
Note: some very tiny mudstone chips at31-32.5 ft.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



. MACTEC-ERS
_ 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page j Of t

i -, - .L Facility 6 .- 1e7OAr9;cj(,i,& Site R ;( -
L,, ,

Project A),-LJR;4Fle. Lfa&I/

Boring/Well No. /f 5T Location (NI,

Ground EBev. (Ft.) Bit/Auger Size Mnu w , Aro.e p.

Diameter (inch 1. D.)
TYPE Vol. (cf. gal) Interval (Ft.)

Blank Casing 4t 4 vc. 2" o to 46.B
Screen yet &j;re, £JZ n 46,6 to i.PL
Sump/End Cap gtt 4 p- v e __ 56.B to s6.ff
Sand Pack CfM. 5; ric.L t . ° ft .j.5rwotO
Sealant yjea.r.;Ie PeeIAs h°Xft 4-2.0 to 59,0

Grout J ! 'l ygs ; 39.V to ,<
Locking Cover Installed 6 N) N Padlock No. 5369
Drilling Method CM)bX o 'i) 13-Art r i Sampling Method
Date Drilled :-ZP-Z.6 Date Developed Fluid Level/Date
Samplerls) 4 5 pe nre-gr R Remarks

(E)

Hole Depth (Ft) jl;
No. of Completions f
Stick-Up Height (Ftl) -. 4¢
Slot Size el. cZ 0

LOCaan sketch
4'

.;A�Nr� .. e �� ��

G�Z'F �--- I

'C."? CL. r? 4-v
. - - - -

DOpt Blows/ PID Semple No.; Will. GRAPHIC DESCRPTION
Fn O 6. ppm marvel CONSTRUCTtON LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel: sorting (poor
to weii); grain anguiarity; Induration or plasticity; moisture content (moist
to saturated).

0 - - - 4& AeeV5, VV/,IbsiA br$-n, CO7#$ ) - .r £t-5 e.. 4
~~~~.&r~ / I -. vv4r'n .,.I 4f v^st<J2Ckc sRi~cA 1 $t/ers c/~ 7Idie, 9Z Ahf.

-.. ~~-~jc *3ci~row jjd,v O r~f (IPO/Jmun,-,a as2'e&.;

p.c /C. LI _ co A / : ... e/ l . y

4 I J /1 Dan ___________, _ _-S_ _- _ _e__ _s. _e_ _At_ _ f__ of _e_

S. i S / /j* .C ) d rve'&4e, Ght

,ed YO)4:

.e .e:

a - AD depths measured from Vel.

L Completed By V.< D Verified By



WELNO. /__ _

PLANNED INSTALlATION

CASING DIAMETER 2

CASING STICKUP HEIGHT 2

TOP OF GROUT /. O

GROUT TmPE 3AZ s5iIs A ,;i..;-

TOP OF PELT TS 35. 0

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND 4-2.0

SAND SIZE 2c- 4-0

TOP OF FILTER SAND

FILTER SAND SIZE /_ _ _z_

DATE F-2-F-9 TIE 1/330

FINAL INSTALLATION

CASING STICxK

TOP OF GROUT

HEIGHT

TOP OF PELLETS

TOP OF FINE SAND

- I i

. j

. . .

'. I j

J

J
J

J
J
J

2

2
2
2
2
2

TOP OF SCREEN #6, Fc

TOP OF SLOTS +7,

TYPE OF SCREEN t'hnu-n Viee Ljif re-
lrA Pe

SLOT SIZE (, 02C

BOTTOM OF SLOTS

TOP OF SUMP/END CAP !7 6

BOTTOM OF SUMP/ C 5A 3P

TOTAL

2 !

L.

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

DEPTH ;1, f i.



I

Well Detail Report for: RFN01 0173 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0173

625962.55

1347188.96

5313.94

5311.54

5253.94

57.60

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5269.54

5254.17

5264.74

5254.74

15.4

10.0

59.8

2.0

ALLUVIUM

Depth

42.00

57.37

46.80

56.80

Liftholopy Details

TOP BOTTOM
Elev Deoth Elev Deth LITHOLOGY DESCRIPTION

5311.54 0.00 5265.54 46.00 Loess, yellowish brown (IOYR 514) 80% very fine grain sand,
subrounded to subangular, 20% silt/clay, poorly graded, slightly
moist, slight plasticity, calcareous, a few tiny roots in the top foot

5265.54 46.00 5256.54 55.00 Sandy gravel, dark yellowish brown, (1 OYR 5/4) 70% very fine grain
sand, subrounded up to cobble size, 25% fine to coarse grain
subrounded to subangular qtzose sand with red, yellow, and black
mineral grains, a few white and green tiny chertchips, 5% sift, well gr

5256.54 55.00 5254.54 57.00 Bedrock, gray (IOYR 6/1) very fine grain sandstone with red, yellow,
and black mineral grains, slightly moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
L 2597 B 3/4 Road

Grand Juncton, Colorado 81502

L Facility C a cnctin 6 oer' s Site Rifle

Boring/Well No. I -F4

Ground Elev. (Ft.) Bit/Auger Size 7YC Sez>,
Diameter linch 1. D.l

TYPE Vol. (cf. gal)
Blank Casing _

Screen - _ _

Sump/End Cap _ / A
_ Sand Pack / __

Sealant /

Grout *5ttseDid0 i1 Is Z.4ft'+ f9

Locking Cover Installed Y I1f Padlock No. .A,'
Drilling Method tD ) £ lcbai lea B -e r '

-- Date Drilled 5- -2Z-39E Date Developed XA

Sampler(s) 1 . Sopencel-

Borehole Summarn
Page I of 1

Project AJlCJ Rifl ICL Lv'

V;Jf Ead "

interval (P
to

Location (N) _E_ _

we r tHole Depth IFt)
No. of Completions

tl Stick-Up Height (IF
Slot Size

-

/ AI

_ to
to

-to
to

7toO

Loc)ation ktcCLe' t
r;. C _ -= - 't _ _

8 f Xre.,f, At¢5.
C tkX c p i6

Sampling Method dS. 0/J , 1 r, e1
Fluid Level/Date O' P z L - 2

Remarks Pqd'tpwoch p2vt- 'r,:7
22-398 See noI

Dpth" Blowc/ PID Sample No4 WELL GRA.IC IESCRIPTION
FT) 6 ppm m Mteruv CONSTWJCTION LOG

Required Information:
Typical name; Munsell color, percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

O _- - - _____ _ ., ,, ,, . ,-'f 4 IOt;S, I;i) 1  . s A c I aCe e t / 4wF 1 c fu .

_.3 _o- _, o Aewre s. A ffpd t j,, sr

. O jd4.. .. o .-.L .. Lt
_ __ p. . dTi fC da,-b I't 7*t r0 a s.. S*

.9 . F~2 . 3 ff , ,c st, Jei)e&..<s broa..rp (/t~A-g ¢

_ _ _ _ j h-df e:/ .. dV ow tJ'/ o s ?6 A W /hki ) L'> ~ (/S K4'

0Id re el p ,C# SSZ/ r'or
_- _v . _ 6 -;&,|<s" C{ * C& wrsco

,~~9 i t+99e CJm 5
__._ .rich & -r., -tk. n fft. eY,'Ci o. /1 rog , /Ap c

k {v~t~dfr f?"_
_ _ _ _ _ _ _

. iss'

a - Al depth. mead re8 d ground

Completed By _ _ _ _ _ _ _ _ _ _ _ Verified By



Well Detail Report for: RFN01 0174 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0174 TOP GRAVEL PACK:

NORTHING: 626503.18 BOTTOM GRAVEL PACK:

EASTING: 1342447.33 TOP OF SCREEN:

TOC ELEVATION: BOTTOM OF SCREEN:

SURFACE ELEVATION: 5327.54 GRAVEL PACK LENGTH:

BOTTOM ELEVATION: 5230.54 SCREEN LENGTH:

TOTAL DEPTH: 97.00 CASING LENGTH:

DECOMMISSIONED: Yes CASING DIAMETER (In.):

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholopy Details

TOP BOTTOM
Elev Depth Etev Depth LITHOLOGY DESCRIPTION

5327.54 0.00 5253.54 74.00 Loess, light yellowish brown (10YR 6/4) 80% fine to very fine grain
sand, subrounded to subangular, 20% silt/clay, poorly graded, very
slight plasticity when wet, dry, calcareous, a few tiny roots in upper
foot, 23ft. - large sandstoneboulder, quartzose fine.

5253.54 74.00 5238.54 89.00 Sandy gravel, gray (10YR 5/1) 80%h gravel, subrounded up to
boulder size, 15% fine to coarse grain quartzose sand with red,
black, and orange mineral grains, a few tiny white and green
chertchips 5% silt, well graded, dry.

5238.54 89.00 5230.54 97.00 Bedrock, mudstone dark yellowish brown (I OYR 414) with a few fine
distinct gray (10YR 5/4) and many common prominent weathered
(2.5YR 5/2) mottles, moist note: after 1hr. approximately 1ft. of
water collected in hole.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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: . MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502 <

Facility 6ranJfnclond Oe0tatnS - Site Rif/e-

Borehole Summary
Page I of I

Project AkeW Rtfle UGUI

Boring/Well No. I th

Ground Elev. (Ft.) Bit/Auger Size I/ ,P San *;,mw er
Diameter (inch 1. D.)
Vol. (cf. gal) Interval (Ft.)

ation (N) _fIEI -- _-

Hole Depth (Ft) 1.9., C
No. of Completions
Stick-Up Height (Ft) /Vlt
Slot Size -I

TYPE
-Blank Casing _

Screen -
I SumplEnd Cap
-Sand Pack /

Sealant _

Grout 3b')t4onieli5 Jr'f ft 3 £J
L, Locking Cover Installed Y Padlock No. A

Drilling Method 0 04 A '1rbik 6-0 RSO
Date Drilled 7-3-9 6 Date Developed ovA

1Sampler~s) L. Spoencer'

_to
_to
-to

_to _

_to_

Pv to C

Location Sketch 1W 1 lc.Z z I 1# I-

&f; * '.

Sampling Method A;ker /1 5)I oaae
Fluid Level/Date 2.6Z bAJ. / I -I-8

Remarks &ydAWA01-A 46ri&4
.

D o PID T Saze No.: I WELL I GRAPHIC DIScRUPION
SF. ppm 11"teval CONSTRtJCTWON LOG

-I 1
- Required Information:

Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

0 _~~~ - - -
...-..

~ooo
* e0

o_3 $/Zi~ysew I ve'.j se broe C Jrys/tevn
4'n, i rr. C40 )l4 7; . s; tE 9e ci 7 C As e a-is
' °" 9'd, i SM

3.S0-12 Srown r *e- Sat rw s .°# C O0t */J) pO 7 MU*Z

. ;.0s CAces d4%f , 25 9o f,), J.o Jo't
/C+

I _C4

i-010 1-6-0 0 ,

43-0 Z4 6 S -~ c/Off dw ' P1- A p ,*e.e_/ _q _ C ee f_. _ os C. - S. e,

_ ;. bed7oc - tz#/v ir/ Fez3re5J*t(

e:0 c, /rf eA ,,7 di *4.yJ Ct we

e coj &-. Su 0 i i v t L , go.-P
o6e 6 IZD~ 16 S~.,d 9tSA /,4Sim ed J aCsve S#* dt/itK~iasojiC.l I'tea

__ (in y# /z) .no.-c res ~f~g,/

fAkte: T avs 2 e Joo7 vJvet,. - . 1  #4-s~o it hato
e i e Sto g e,~.,er r C *t t retW*f7 ee t

_ .-.

I

- a - a - a - - a e * - -

All depth measured from grod,6?L _L Completed By _ _ _ _ _ _ Verified By
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Well Detail Report for: RFN01 0175 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

: SITE: RIFLE (NEW)

LOCATION CODE: 0175

NORTHING: 624005.10

EASTING: 1348055.77

TOC ELEVATION: 0.00

SURFACE ELEVATION: 5264.33

BOTTOM ELEVATION: 5245.33

TOTAL DEPTH: 19.00

DECOMMISSIONED: Yes

DAMAGED: No

Eley DePth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM

J
4
j

j

Lithology Details

TOP BOTTOM

Elev Depth Elev Depth

5264.33 0.00 5261.33 3.00

5261.33 3.00 5252.33 12.00

LITHOLOGY DESCRIPTION

Silty sand, very pale brown (IOYR 7/4) 70% very fine to fine sand,
25% silt, 5% day, a few roots poorly graded, dry.

Sandy gravel, dark brown (10YR 4/3) 70% gravel subrounded up to
2" long, 25% to 30% fine to medium grained subrounded to
subangular sand with red, black, red and yellow mineral grains,
some quartzose sand, a few clear and orange chips (tiny), wet, well
gra.

]
U
U
J
'4
i
'4

5252.33

5246.33

12.00

18.00

5246.33

5245.33

18.00

19.00

Sandy gravel, same as above but dark grayish brown (1 OYR 4/2)
more coarse sand and quartzose.

Bedrock, mudstone, gray (10YR 511) Note: just enough mudstone
on end of split barrel to see color and texture-poor sample.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J



L MACTEC-ERS
2597 B 3/4 Road
Grand Junction, Colorado 81502

FacilityroodaJ'ci. Cpervdiuns Site ?tf)e

Borehole Summary
Page I of I

Project OJew i;vfe U4It

Boring/Well No. Location (N) (El

Ground Elev. (Ft.) BitlAuger Size S 3/ ( -/d,,4e-
Diameter finch 1. D.)

TYPE Vol. Icf. all= Interval RFt.)
Blank Casing Sad. 40 p'c. 2"1 C to L2l
Screen Iece; &)er a,, 2" 0 I.Z3 to 5 7.3
| Sump/End Cap pSd, P WC 2" _.Zito 3

L Sand Pack Cc. S;Jicd 'f-to
Sealant ______;__e 2AV. 5ft /3,D to /0 o
Grout An isoo f ID to /,0

L Locking Cover Installed !I N Padlock No. 5.39
Drilling Method CD 11 Pebi0e -0C R)'q Sampling I
Date Drilled 7-Z-98 Date Developed -24-3E Fluid LK Sampler(s) Remarks Mc,

Hole Depth IFt) 39.,;
No. of Completions I
Stick-Up Height IFt) F vs h (2.5
Slot Size 0. OZ O

. . .. .
Locatton Sketch
p 4(24

(Zt^v NO 1 - I~l I7

Aethod I~Ai Oel' I Sph bd e
oval/Date iS.82 be I / 57-2-89S

C II LLe lf , e ' _ _ _ _ _ _ _

Depth Slows/ PID Sanple No.: WELL GRAPHIC DESCRIPTION
(FT) C' ppm htervol CONSTRUCTION LOG

Required Information:
Typical name; Munseol color; percentage sand and gravel; sorting (poor
to weD); grain angularity; hiduration or plasticity; moisture content (moist
to saturated).

0 - - --. " I ax I I, , f

1 .................L..orv...~o!..,.o..~ .9L... p/ ,. . :i .....,W~er ia , s~ s./g7.), I recl

_ J{ _ _ _ _ _ *%I).a.Jsc*n.,. V.. 8 8r A{f$ s Loaacap Js h- ;w s, p' ,S /eSkdfe r5

a^'. ,.'.,. &d^0-2 S*-o C~2 {#r6aru'ad.'S seaC~d { tye/. 1 dA IscP r ,
* ,., .'....,*.S~~~s~ ... ,.agwr. tiruS t;aA-} ~7e e{i

_ . , , . . . :: - .: . J^~eeervjr*2s- - - , .7el~t

_ e ~~~~~~* *--,vC f.e6Z4 S *or *

-' ' ' * o a.~tG SttS* : ,~^,. e-2 s

C,.

_ . -, P_ t - re

z.. _ ... da ''Zs ' 7,* .: . . 5 c ,re y ( S rR awl t At C

- ^S 5 *'a rAr;s,r.

_ _ __ .... ...~drc

= a7 ra (Fv5i),~Je~.~~~
2 f.S' ~ - ~ ~ L e;l~V ,~''em~t

a- Al depth eured " 9rqund fi

L Completed By 6_ _. _ _ Verified By



WELL NO. I__ __

PLANNED INSTALIATION

CASING DIAMBTER c

CASING STICKUP HEIGHT ;LP-A

TOP OF GROUT /10

GROUT TYPE n.,p

un I~flX

TOP OF PELTS TS

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND

SAND SIZE 2C- O

TOP OF FILTER SAND

FILTER SAND SIZE tO-2°

TOP OF SCREEN

TOP OF SLOTS . _1____51

TYPE OF SCREEN VeeLI~;tc cd.W

O T;S Zs E

SLOT SIZE ¢ ° 20

DATE F -2- ' TIME9 J3-45
FINAL INSTALLATION

J
CASING STICKUP

TOP OF GROUT_

TOP OF PELLETS

HEIGHT - I

i
J
i

I J
I,

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

I
J

l i

i
i
i
J
U

L. L

2 M

BOTTOM OF SLOTS 37,07-

TOP or SUMP/END CAP 3 F7 23

BOTTOM OF SUMP/END CAP .3749,

TOTAL

TOP OF SUMP/END CAP

IBOTTOM OF SUMP/END CAP

DEPTH 38. -
I

I"



Well Detail Report for: RFN01 0176 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0176

625185.73

1348311.73

5286.60

5286.60

5248.10

38.50

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5273.60

5248.80

5269.37

5249.37

24.8

20.0

37.8

2.0

ALLUVIUM

Depth

13.00

37.80

17.23

37.23

LitholoqV Details

TOP BOTTOM

Elev Depth Elev Deoth LITHOLOGY DESCRIPTION

5286.60 0.00 5285.60 1.00 Fill, gravel subangular, 75% gravel, 20% fine to medium grain sand,
5% silt/clay, well graded, very slightly plasticity, dry.

5285.60 1.00 5270.60 16.00 Loess, yellowish brown (1 OYR 514) 80% fine grain subangular to
subrounded sand, with black, red, yellow, and orange mineral
grains, 15% silt, 5% clay, poorly graded, homogeneous, slight
plasticity; moist, calcareous.

5270.60 16.00 5266.60 20.00 Sandy gravel, dark yellowish brown, (IOYR 4/4) 70% subrounded
gravel up to 2" long, 25% fine grain subangular to subrounded sand
with yellow, black, red, mineral grains, well graded, 5% silt/clay, wet.

5266.60 20.00 5249.10 37.50 Sandy gravel, same as above, coarse sand, wet at 24' saturated.

5249.10 37.50 5248.60 38.00 Gravelly sand, dark brown (IOYR 4/3) 60% medium to coarse,
subrounded to subangular sand, some quartzose with yellow, black
and red mineral grains, a few green, white, cherts, well graded, 35%
gravel up to 2" long, 5% silt/clay, very slight plasticity saturated.

5248.60 38.00 5248.10 38.50 Bedrock, mudstone, dark brown (1 OYR 4/3) a few fine, faint gray
(1 OYR 5/1) mottle, verticle to horizontal fractures, moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
-2597 B 3/4 Road

Grand Junction, Colorado 81502

L Facility Do SiteIC

i Boring/Well No. P1 7 97 /H Vwta4pIC - .o4A ' 4's 6)

Borehole Summary
Page of

/VI Project 4A;kW

Location IN) _ (E_

rX Hole Depth IFt) 55,. 0
No. of Completions /

Interval IFt.) Stick-Up Height IFt) I J

Ground Elev. (Ft.) Bit/Auger Size 7 LILfelAm
Diameter finch 1. D.)

- Vol. (cf. gal)TYPE
Blank Casing _ to
Screen _ _ to
SumplEnd Cap to

-Sand Pack / to
Sealant _ _- to
Grout Pere Gia 17.& c I to o

L Locking Cover Installed Y A1) Padlock No. , A
Drilling Method ODE)D Samplin
Date Drilled s/ 9/yr Date Developed A. t Fluic
Sampler(s) /f. Ogrep Remarks

Slot Size /
Locabon Ikatch

2. ts L
1 VS L i 8@_

I Method ZJ ' v,. ) u {/,,i1Iil
Id Level/Date Si/ '. 14F.. 7o ro 1 1^ vw1 ;/0 I / I, 1

IDeptfi* mi PIDI smpa No. I WL I GRAPHICI DESCRPTIO
e*T) pp hWervel CONSTRUCTIONI LOG

I, , .
Required Information:
Typical name; Munseil color; percentage sand and gravel; sorting (poor
to well); grain angWtiaty; induration or plasticity; moisture content (moist
to saturated).

0 -

AO -

2q0 -

4It�9
.........
.....

... ........
.. . , -.
. .' -,' _

: : ":
.....

. .....' ".;: _
:. . :

.......-...,.''.
.....
. . . _

. ,: ,@ . .
. ....
.. .....

:, :.;:-

; . .' -; '

.,Svca
E.^ a

. _. _._
, _ ._ ._.. .. ,_ ,_.

o - 's 5:1 fy lo-ss ,:4,1 : SO-;ee__ sa
o S ,;. I4 S c L ' Atb v IL. t* j t-p ' % - (leyR 3

Aw4.C- c3r S.)"

_ 4(5 0~ -0 cd~ A-t CldC_4 -ose

.~. A 5 T ' C cI/. e 1,# e 1 h ; p.' 4 c .(

_ ,q.v, b- &&r-- 1.- 5e .D_ i A

_ ._

I -

-

�I-dL

a - All depth. mewurod from rounled elL Completed By __ _________ Verified By



Well Detail Report for: RFN01 0177 7/1199
J

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

RIFLE (NEW)

0177

625952.55

: ev Depth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

EASTING: 1347188

TOC ELEVATION:

SURFACE ELEVATION: 0.00

BO1OM ELEVATION: -55.00

TOTAL DEPTH: 55.00

DECOMMISSIONED: Yes

DAMAGED: No

.96 TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM

J
.1

I: i

I =

i
i
j

. I

Litholocv Details

TOP
Elev DeDth

0.00 0.00

BOTrOM
Eley Depth .LITHOLOGY QFSCRiPTnoN

.45.00

-54.00

45.00

45.00 45.00 Silty loess with some fine grained sand, moist and slightly plastic,
dark brown (10YR 3/4) slightly darker at 39'.

-54.00 54.00 Sand and gravel medium to coarse pebbles (0.3-1.0") water at aboui
53" collected hydropunch water sample.

Wasatch bedrock gray fine grained silt stone, attempted split-spoon,
no recovery.

54.00

J,

I.

J
i

INote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

Ij



MACTEC-ERS
2597 B 3/4 Road
Grand Junction, Colorado 81502

Borehole Summary
Page I of I

Facility (2ro,4; nC2Dp ewd ;o'n, Site Pi ,{)e. Project Ol6w R.Ce U4'W'

Boring/Well No. -

Ground Elev. (Ft.)

/73-S Location (N1 (El

____ _ Bit/Auger Size ? Remtrc te i
Diameter finch 1. D.)

TYPE Vol. (cf. Gal) Interval (Ft.)

Hole Depth (Ft) 59

, No. of Completions I
Stick-Up Height (Ft) I
Slot SizeBlank Casing

Screen
SumplEnd Cap \____
Sand Pack __ _

Sealant \
Grout Pore 6Q.LILZ13,e 7y

L Locking Cover Installed Y Icp Padlock No.
Drilling Method eOD FX

I Date Drilled - 2w-S8 Date Developed -
L Sampler(s) L. Specer

_to _
-to
-to
_to _
_to
i- to ,

Location Sketch x7 f

I --7C

N 4

Sampling Method F0 j)eriSo,;fbarreI
Fluid Level/Date

Remarks - ydro upnch berin,
f ^ - "

Dep th 1Uowu PID Sanple No.: WELL I GRAPHIC I DESCRIPTION
M 6. e pwm htwv CONSTRUCTION_ LOG

-~~~~ I.I)I

Required Information:
Typical name; Munseil color; percentage sand and gravel; Sorting (poor
to weD); grain angularity; Induration or plasticity; moisture content (moist
to saturated).
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Well Detail Report for: RFN01 0178 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0178 TOP GRAVEL PACK:

NORTHING: 62208325 BOTTOM GRAVEL PACK:

EASTING: 1339138.82 TOP OF SCREEN:

TOC ELEVATION: 0.00 BOTTOM OF SCREEN:

SURFACE ELEVATION: 5268.05 GRAVEL PACK LENGTH:

BOTTOM ELEVATION: 5211.05 SCREEN LENGTH:

TOTAL DEPTH: 57.00 CASING LENGTH:

DECOMMISSIONED: Yes CASING DIAMETER (in.):

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev DeDth Elev DeDth LITHOLOGY DESCRIPTION

5268.05 0.00 5258.05 10.00 Silty sand, dark yellowish brown (1OYR 4/6) 80% fine grain sand,
10% silt, 5% subrounded to subangular pebbles upto one half inch
long, 5% clay, moist, well graded, a few roots.

5258.05 10.00 5249.05 19.00 Sandy gravel, light yellowish brown (10YR 6/4) 80% gravel cobbles,
subrounded to subangular, 10% fine grain sand 5% silt, 5% clay,
well graded, slightly moist.

5249.05 19.00 5238.05 30.00 Loess, yellowish brown (IOYR 5/4) silt/clay to very fine grain sand,
angular to subrounded grains, calcareous, homogeneous, poorly
graded, slight plasticity, slightly moist.

5238.05 30.00 5237.55 30.50 Loess, sarhe as above but brown (7.5 yr 5/4).

5237.55 30.50 5231.05 37.00 Gravel, light brownish gray (1 OYR 6/2) 90% gravel up to
cobble/boulder size, 5% sand, fine grain, 5% silt, well graded,
slightly moist.

5231.05 37.00 5229.55 38.50 Gravel, brown (10YR 4/3) same as above, but 20% sand fine to
coarse grained, red, black, and yellow mineral grains, slightly moist

5229.55 38.50 5214.05 54.00 Gravel, 90% cobble/boulder size, subrounded, 10% fine to medium
grain sand, slightly moist, well graded Note: saturated at 39.95 ft. or
37.45 fig.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



J
Well Detail Report for: RFN01 0178 7/1/99

TOP BOTrOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5214.05 54.00 5212.05 56.00 Sand, yellowish brown (10YR 5/4) medium to coarse grained,
subrounded, red, yellow, and black mineral grains, green, white, and
orange tiny cherts, mixed with quartzose sand grains, 99% sand, I *A
pebbles, poorly graded, saturated.

5212.05 56.00 5211.05 57.00 Bedrock, gray, (IOYR 5/1)very fine grain sand, afew black mineral
grains, saturated, hard Note: poor sample.

I
I
I

I

J

j
J

J
i

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J



MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page . of /

L-Facility 6rodl1andi~psv~ 4 lteru' Site Rfp

Boring/Well No. _

Ground Elev. (Ft.)

Location IN

Bit/Auger Size 7
niamptar lineh 1. nj}

Project AJej R? if le UG W

_______ _______ (El_ _ _ _ _ _ _ _

Hole Depth (Ft) 3,5
No. of Completions /
Stick-Up Height (Ft) .F /Fsk
Slot Size OL oZ O

TYPE Vol. (cf. gal) Ir
L-Blank Casing &d. 4&C e Wc. Z 0

Screen J e 0 2" 'e.1
Sump/End Cap / 2"

LSand Pack co, S;icot
Sealant -n Ie"; i c pe /ft, -W .0 f t 9 5.9

Grout /nvrrp).J5 ... ? rt
LLocking Cover Installed (2) N Padlock No. 39

Drilling Method 00iK (iOvMX /xA~5A v.t) 6-80 Dr;II Ri
Date Drilled 6 -/- 896 Date Developed G-Z-,99
Sampler(s) L . enceC-

Iterval (Ft.)
-to 6o,/*
- to 80.14
-to Oo,

_ to
toLL

Loato . . tr

_J$ti~ 1 11,1'.

&LI J -

Sampling Method SeI°i bavrr I
Fluid Level/Date C4, OR 4 e, c./ a-Z2-96

Remarks
.

iDepth' ISlows/ PID Sarple No.: WELL jGRAPHICl DESCRIPTION
'IFT) e ppm kdeivw CONSTRJCTION LOG I

I . .

w Required Information:
Typicalname; Munseil color, percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).
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WELNO. I9

PLANNED INSALILATION

CASING DIAMETER

CASING STICKUP HEIGHT

TOP OF GROUT 10

GROUT TYPE E:_ _iro j_____-___

benSId;ie solids

TOP OF PELLETS 55 D

SIZE OF PELLETS /4

WATER ADDED TO PELLETS _

(Gallons)

TOP OF FINE SAND 9

SAND SIZE Ro-40

TOP OF FILTER SAND GO, 0

FILTER SAND SIZE /0-ZC

TOP OF SCREEN _a.___4

TOP OF SLOTS GC, 51

TYPE OF SCREEN l ee bitre ~rajpped

DATE iG;2-9 TIME /04-S

FINAL INSTALLATION

H CASING STICKUP HEIGHT _

TOP OF GROUT

TOP OF PELLETS

J

-2
i
i
i

.ji

i
i

J
i
I
i
i
I
i
4

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

SLOT SIZE C, 0. C

BOTTOM OF SLOTS 73,39

U!S

I f

TOP OF SUMP/END CAP -9C, /4-

BOTTOM OF SUMP/END CAP if&( 7

TOTAL

BOTTOM OF SUMP/END CAP

DEPTH _

: i



Well Detail Report for: RFN01 0179 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0179

623712.48

1339472.27

5302.56

5302.56

5219.06

83.50

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5244.66

5221.82

5242.42

5222.42

22.8

20.0

80.7

2.0

ALLUVIUM

Depth

57.90

80.74

60.14-

80.14

Llthologv Details

TOP BOTTOM
Elev Depth Elev Denth LITHOLOGY DESCRIPTION

5302.56 0.00 5299.56 3.00 Silty sand, very pale brown (10YR 7/4) 60% fine grain sand, 30%
silt, 5% subrounded to subangular gravel up to 1" long, 5% clay, wel
graded, slight plasticity, dry, calcareous, a few roots.

5299.56 3.00 5287.56 15.00 Sandy gravel, very pale brown (1OYR 7/4) to gray (1OYR 5/1), 70%
subrounded to subangular gravel up to cobble/boulder size, 20%
fine grain.sand, 5% silt, 5% clay, well graded, dry Note: gravel is
mainly sandstone and shale, calcareous.

5287.56 15.00 5248.56 54.00 Loess, light yellowish brown (10YR 6/4) silt/clay and fine grain sand,
angular to subrounded grains, poorly graded, light plasticity, slightly
moist, calcareous.

5248.56 54.00 5243.56 59.00 Gravel, dark yellowish brown, (1 OYR 4/2) 90% subrounded gravel ur
to cobble/boulder size, well graded, 10% silty sand, slightly moist.

5243.56 59.00 5220.56 82.00 Gravel, dark grayish brown, (10YR 6/4) 60% subrounded gravel up
to cobble/boulder size, 40% subrounded to subangular sand, red,
yellow and black mineral grains with a few tiny green white and
orange chips, well graded, wet

5220.56 82.00 5218.86 83.70 Bedrock, mudstone, gray (10YR 5/1) homogeneous, calcareous,
slightly moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS7
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

. Facility c1r d&WJ1nc1aion Oerestboas Site RAf/e.

Boring/Well No. /80

Ground Ehev. (Ft.) . Bit/Auger Size ;Z;___________J
Diameter finch 1. D.)

TYPE Vol. Icf. gal) Interv
Blank Casing _ to
Screen ._/__ to

Sump/End Cap /______ to
L. Sand Pack _ to

Sealant _ to
Grout -TsOPSa d sIbr .,§o6 £ .I to

_ Locking Cover Installed Y V/F Padlock No. O A
Drilling Method ODOX Mebi) 8-0- R

Date Drilled 6Z-4 -9 6 Date Developed _ A
Samplerlsl A. 5pe ncer- Ren

Borehole Summary
Page I of I

Project Ae R Ii{te J L L6 l

Location IN) O IEI

Ll7m PAr Hole Depth (Ft) 52. 0
No. of Completions

al (Ft.) Stick-Up Height IFt) 1JA
Slot Size /

Locastion sketch tes -e f~
2Jef L~r
, O4 X n 4S"

.r)O 180 '''a

Sampling Method A;/erlS/ $P/d bg.tee
Fluid Level/Date 0.F ih EJ. /6 ,-z4--99

narks tlotlps Ovne h )2 ,
I v

Bltf ows) PID I anw0 No.;I WELL j GRAPHIC I DEScRIPTION
(F) e IPMrnhtsetval CONSTRCMiN ILOGI

- I I l.-.-

Required Infornation:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).
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Well Detail Reportfor: RFN01 0180 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth
LOCATION CODE: 0180 TOP GRAVEL PACK:

NORTHING: 621809.66 BOTTOM GRAVEL PACK:
EASTING: 1338385.94 TOP OF SCREEN:

TOC ELEVATION: BOTTOM OF SCREEN:
SURFACE ELEVATION: 5266.30 GRAVEL PACK LENGTH:
BOTTOM ELEVATION: 5214.30 SCREEN LENGTH:

TOTAL DEPTH: 52.00 CASING LENGTH:
DECOMMISSIONED: Yes CASING DIAMETER (In.):

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholopq Details

TOP BOTTOM
Eley Deoth Eley Depth LITHOLOGY DESCRIPTION

5266.30 0.00 5242.30 24.00 Loess, yellowish brown (1OYR 5/4) fine grain subangular sand,
claylsilt, homogenous, slightly plasticity, slightly moist, a few cobbles
near surface from reworked soils, calcareous.

5242.30 24.00 5231.80 34.50 Sandy gravel, yellowish brown (10YR 5/4) 80% gravel subrounded
up to cobble size, 15% fine grain angular to subrounded sand, 5%
clay/silt, calcareous, well graded, slightly moist at 26ft. up to boulder
size gravels, dry.

5231.80 34.50 5227.30 39.00 Sandy gravel, brown (10YR 5/3) 60% subrounded gravel up to
boulder size, 40% subrounded to angular fine to coarse grained
quartzose sand with yellow red and black mineral grains, a few tiny
white, orange and green chips, well graded, wet.

5227.30 39.00 5225.30 41.00 Gravelly sand, brown (1 OYR 5/3) 60% medium to coarse grain
subrounded to subangular sand, 40% gravel, subrounded up to
boulder size, well graded, saturated.

5225.30 41.00 5215.30 51.00 Sandy gravel, same as 34.5 to 39.0, saturated, 5% silt/day.

5215.30 51.00 5214.30 52.00 Weathered bedrock, mudstone, dark brown (IOYR 4/3) a few small
areas 1/4 " of gray (1 OYR 6/1) quartzose sandstone, very fine grain i
few fine, faint, weathered (2.5YR 5/2) mottles, horizontal to verticle
fractures, wet, sandstone is calcareous, mudstone is not

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

j

j
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MACTEC-ERS
- 2597 B 3/4 Road

Grand Junction, Colorado 81502
I ;

Borehole Summary
Page J of I

~ Project kewpitie vowFacility 6'-s2 l7 t on'.ra &. at Site pufJe

i Boring/Well No. _

Ground Elev. (Ft.)

IL8) Location (N) lE)

Bit/Auger Size " Reotra0t41u
tJArutvrar 2Ifnln tI I.I

TYPE Vol. (Cf. gal)
Blank Casing _

Screen _ __

Sump/End Cap
L. Sand Pack. __=

Sealant -_ _

Grout /o -3O t-

L Locking Cover Installed Y /i . Padlock No. NA
Drilling Method oyeA 6-0e ri;'
Date Drilled 6- f--9 6 Date Developed_ AIA

L Sampler(s) 1L !Qeensc r. r

Interval IFt.)
_to F

_to
to

_to _
to

to 0

Sampling Method

Hole Depth (Ft) F'
No. of Completions
Stick-Up Height (Ft) IWA
Slot Size

Locartion Sewtch K ID

jul .17

Fluid LevelDate 9. .31 fr,;, -ooJ/-}):+9
Remarks &W,#ogy.,ch bIei^g I

DOW SlawaI PiD Sarnple No.: WELL GRAPHIC DESCRIPTiON
Fl °. ppmn Ikiteal CONSTRUCTION LOG

Required Infonmation:
Typical name; Munsell color, percentage sand and gravel; sorlng (poor
to well); grain angularity, induration or plasticity; moisture content (moist
to saturated).
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Well Detail Report for: RFN01 0181 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (Is

LOCATION CODE: 0181

NORTHING: 623305.f

EASTING: 1336709

TOC ELEVATION:

SURFACE ELEVATION: 5293.89

BOTTOM ELEVATION: 5215.89

TOTAL DEPTH: 78.00

DECOMMISSIONED: Yes

DAMAGED: No

4EW]

.3

'.32

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev Depth

kLLUVIUM

Lithologv Details

TOP

Elev Depth

BOTTOM

Elev Depth LITHOLOGY DESCRIPTION

5293.89 0.00 5290.89 3.00 Silty sand, yellowish brown (1OYR 514) 90% fine grainsubrounded to
subangular sand 10% silt, poorly graded, slight plasticity, slightly
moist, a few roots.

5290.89 3.00 5283.89 10.00 Silt/sand, yellowish brown (I OYR 514) 80% fine grain subangular to
subrounded sand, 10% silt, 5% subrounded gravel up to 1" long, 5%
clay, slight plasticity, dry, poorly graded.

5283.89 10.00 5234.89 59.00 Loess, light yellowish brown (1OYR 6/4) fine grain subrounded to
subangular sand, silt/clay, poorly graded, slight plasticity, slightly
moist, calcareous at 50ft. more moist, 10% more clay.

5234.89 59.00 5216.89 77.00 Gravel, yellowish brown (10YR 5/4) subrounded up to
cobble/boulder size, wellgraded, moist.

5216.89 77.00 5215.69 78.20 Bedrock, mudstone, brown (IOYR 5/3) a few medium distinct gray
(1 OYR 6/1) mottles, verticle to horizontal fractures, slightly moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



- MACTEC-ERS
_ 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summarr
Page I Of I

Facility Gr,,d TvnTCnciepi C-c Site - 1;fe - Proiect -A;ew';fOe L4 W-

Boring/Wel No. -

Ground Blev. IFt.)

/9z Location (N_ (E_

Bit/Auger Size 7' i r decro4el 5 G/gffXO(a er Hole Depth (FtJ .. I?. C;
Diameter finch 1. D.) No. of Completions z
Vol. (cf. gal) - Interval (Ft.) Stick-Up Height IFt) I/ IrTYPE

Blank Casing -_' to
Sceren _____/___ to

__rewtoSump/End Cap -_______* to
Sand Pack / to
Sealant / to
Grout __ _ __O c3 t
Locking Cover Installed Y A9 Padlock No. A A
Drilling Method t E X 9o b. Jh B-£o - Samplini
Date Drilled - Date Developed hit Fluid
Samplerfs) .. Specer Rernarks

Slot Size /
Locati Ekatch f 1 - 7 C' ___

. / _: 0 .; 0141

tw g i q h t /f 2 ' ' I ., '/

Method &; hJe- ZS. 4Jt /d
Level/Date ]2.Ef t -', / i-/' 7f
ca,- PO nc

I J

Depth Blows/ PID SampL N.: L GRAPHICI DESCRIPTION
F - n * m CNSTRUCTION _ I

. Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).
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Well Detail Report for: RFN01 0182 7/1/99

. j

GENERAL INFORMATION SCREENING INFORMAT7ON J
SITE:

LOCATION CODE:

NORTHING:

EASTING:

RIFLE (NEW)

0182

621348.38

1335623.95

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

Elev Depth

j
TOC ELEVATION:

SURFACE ELEVATION: .5243.36

BOTTOM ELEVATION: 5205.36

TOTAL DEPTH: 38.00

DECOMMISSIONED: Yes

DAMAGED: No

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

I .CASING DIAMETER (in.):

ZONE OF COMPLETION: ALLUVIUM

Litholoav Details

TOP BOTTOM
Elev Depth -El Depth IUTHOLOGY DESCRIPTION

5243.36 0.00 5234.36 9.00 Loess, yellowish brown (IOYR 514) 80% fine grain, subangular to
subrounded sand, 20% silt/clay, poorly graded, moist, calcareous, a
few roots and pebbles in top foot, slight plasticity.

5234.36 9.00 5231.36 12.00 Gravelly sarid, dark yellowish brown (IOYR 314) 60% fine to coarse,
subrounded to subangular sand, 40% gravel up to cobble size, well
graded, moist

5231.36 12.00 5207.36 36.00 Sandy gravel, yellowish brown (10YR 5/4) 70% subrounded gravel
up to boulder size, 25% fine to coarse grain sand, 5% silt,
wellgraded, moist 6' saturated.

5207.36 36.00 5205.36 38.00 Bedrock, sandstone, gray (1 OYR 5/1) with many coarse prominent
dark yellowish brown (IOYR 4/4) mottles, a few black, red and yellow
mineral grains, very fine grain saturated, highly weathered.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

.t I

I



MACTEC-ERS
" 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page I of I

Facility ar1dS1 . Crain(,b 6pZraivi Site R I fIC Project lhptAJ f2an Jigk'

Boring/Well No. //3 Location (N) -- (E- -

Ground Elev. (Ft.) _ BitlAuger Size ? Vt rdr"dele le gy X - Hole Depth IFt) 2 .7? 0
Diameter finch 1. D.) No. of Completions

- TYPE Vol. Icf. gal) Interval (Ft. Stick-Up Height (Ft) / AI
Blank Casing . _ _ to
Screen . to
Sump/End Cap to
Sand Pack _ to
Sealant / to
Grout 3h'o+ueisk.4s e14rfl 44ft1 2?SC to C
Locking Cover Installed Y A/ Padlock No. LA-
Drilling Method cDXX Plabil 6'-scr'-s Samplir
Date Drilled F-19-396 Date Developed OJA Flui

.. Samplerls) L. 5p 1e ,re, Remarks f

Slot Size e . 7
Locaon Sketh

. .I_ . .. 1 -

G * ~ 2* . .ne-istSi~wj

019 3

ig Method &;Ier/ 5d'2
d Level/Date C .. bk.LE.;
ydre £ unc4 v, ;r Ir ,

2t b&a i

_ -J9 _'9 6

I -
Depth' Blows/ PID Sample No.: WELL GRAPhIC DESCRIPTION
IFT) a, ppm hktaval CONSTRUCTION LOG

Required Infofnation:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist

_ .to saturated).
_ - - . .- 0 -6 Aces.%, cidarpi oaas bri ', /C 4iZ) ECi

| _ _ ., 4 ..4' {e , zr e , d * i t *i /v S r vt2 v ' c p f l / R <Xe n f r *tsterbet J*4>0.O .rafe ',, 'otyj Sz@.u~e

L1  - _ _ _ : 6 -£.c~ 6,a~e//y 6a,,e/ n t ~ ~ 4, brM. O 2rA?4./ (t3 +z).?Pe~
*c~C fn -Ar 6,-&1 4v;. 5A bJ;,r Cla 4v42~re c ~ m2S

IQ - 5. ' Ic h. t ,c L -7. d a* Y .y 64
2 -, - -s,

.e | ; o CA < e evrF

25_ ' _ , . se -6W ,cr. A6 C. -b r0v CL S trA.n 4O

fe-, *f, n e d.- ztw {2t r tdaws A " e". (1/ n3

I _______A__ei_# V . .5

*, - All depths meacsured from Ur out

LCompletbd By _ _ _ _ _ _ Verified By
.



Well Detail Report for: RFN01 0183
j

7/1/99

Ij
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0183

NORTHING: 620404.72

EASTING: 1334911.65

TOC ELEVATION:

SURFACE ELEVATION: 5231.43

SCREENING INFORMATION ml
Eley Depth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

i
ml

JBOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

5204.43

27.00

Yes

No

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM
I l

Litholo-gv Details mJ
TOP

Eley Depth

BOTTOM

Eley Depth LITHOLOGY DESCRIPTION J
5231.43 0.00 5225.43 6.00 Loess, dark grayish brown (1 OYR 4/2) 80% fine grain subangular to

subroundod sand, 20% silt/clay calcareous. poorly graded wet,
slightly plasticity, a few roots and gravel up to 1/2 " at first one foot 4
saturated.

5225.43 6.00 5223.43 8.00 Gravelly sand, dark grayish brown (10YR 4/2) 70% fine to medium
grain subrounded to subangular sand, 25% subrounded gravel up to
1* long, well graded, saturated, 5% silt/clay, very slight plasticity.

ml
ml
ml
ml

5223.43 8.00 5215.43 16.00 Sandy gravel, dark yellowish brown, (IOYR 4/4) 70% subrounded
gravel up to cobble size, 30% subrounded to subangular fine to
coarse grain sand, well graded, saturated.

5215.43 16.00 5205.43 26.00 Gravelly sand, dark yellowish brown (1OYR 4/4) 60% fine to coarse
grain subrounded to subangular sand, 40% subrounded gravel up to
cobble size well graded, saturated.

5205.43 26.00 5204.43 27.00 Bedrock, sandstone, dark brown (1 OYR 4/5 a few fine distinct redish
brown (5YR 513) mottles, very fine to fine grained. saturated.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J

.1
U'

jI

mI



, MACTEC-ERS
2597 B 3/4 Road

-Grand Junction, Colorado 81502

Borehole Summary
Page _ of _I

Facility 6 ra ns/T cbwy I5er6diwn; Site ____I_

Boring/Well No. - - / - - - -

-. . Project ADe'R()e

Location (N - - lEI _E

Ground Elev. (Ft.)

TYPE

Bit/Auger Size 7 /B IqEirdcidle Sa0 /ih/l.er
Diameter finch I. D.)
Vol. Icf. Gal) - Interval IFt.)

Bbank Casing
Screen

SumplEnd Cap _____

Sand Pack __/

Sealant /_ _

Grout s309D et"$Joso sOu-
j Locking Cover Installed Y /(1 Padlock No. A.A

Drilling Method OD 4)X 3-9c 2 g
Date Drilled 7-14 -. 96 Date Developed ?XA

L Sampler(s) 4, S pe ,nce r

to
_to /

Hole Depth IFtl _ 5
No. of. Completions
Stick-Up Height (Ft)0
Slot Size __

Location Sketch $i.

Ceoentje S.
^X.:ro<d SI7

-to
r. to &

Sampling Method FaI IrrS 0/iitdrcre/
Fluid Level/Date 34, .3Z f I .. I/ -I +-96

NN.
neruiarr

Depth owI PID I Sane No.: 1 WELL. GRAPHICT DESCRIPTION
(FT) e ppm hIterval CONSTRUCTION LOG

-~~~ ~ .------

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

0 -

IC -

2C -

"I",..

. .t I ..

. . I .1

5- L.esi, .jeJic; Sh bro.An e ,criR 5V/.9 rn. ?. C. If

rkJC Poe fcc./S. , S4I M*Sst, erryr tAte /rs b *
.ee )eof er,5.

A), iV iCre'ffi-S f I-. -F oe^l#v2dr ee~ s,- )4 R'825e
,Pe br-e, /r 1i f, -tt 4 I.-X^a.7 sro -Ay.l}. /Z. Swxe

4S-

.L.J 1;,,' 8-i az ^fZs c/ ~ lbv }'4 0+ 5~

.'- ,/c .C C^D c S;C, - f S A

d5o; ;7,d7 rgC prs nC- lot /;C tje/ka s )e bte(er.l

37,C ('&)'t 4a/4 er v) v es, der S

-- LlICC & Ao A.c saC%9iE frrea/uts
. ~~ Cosal tc

.57 -'

I I

I�LSl

a - AN depths measured frerom et

LCompleted By 604 Y Verified By



I

j-Well Detail Report for: RFN01 0184 7/1/99

I
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTFOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0184

621821.54

1336194.89-

5259.72

5206.72

53.00

Yes

No

Elev Depth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

- - CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

j

Ir

J

ALLUVIUM
.J

Lithology Details J
TOP BOTTOM

Eley Depth Elev Deoth LITHOLOGY DESCRIPTION

5259.72 0.00 5233.72 26.00 Loess, yellowish brown (IOYR 5/4) fine grain sand silt/clay, poorly
graded, slightly moist, very slight plasticity, calcareous.

5233.72 26.00 5228.72 31.00 Gravelly sand, dark yellowish brown (IOYR 314) 70% fine to coarse
grain subangular to subrounded sand, 25% subrounded gravel up to
3/4" long, 5% clay/silt, wet, very slight plasticity.

5228.72 31.00 5222.72 37.00 Sandy gravel, yellowish brown (I OYR 514) 75% subrounded gravel
up cobble size, 25% fine to coarse grain subangular to subrounded
sand, wet, saturated at 32.5ft.

5222.72 37.00 5209.72 50.00 Same as above, boulders.

ii

j

J
5209.72 50.00 5206.72 53.00 Bedrock, mudstone, weathered gray (10YR 511) with many coarse

prominent light yellowish brown (10YR 6/4) mottles, soft, crumbly,
moist, verticle to horizontal fractures. J

I
U

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

II!



i MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page I of I:I

Facility •JZ -perdyig"x' Site MALU ;1: Project t).w RAPe U &J1J
.

Boring/Well No. 'P5- Location INI

Ground EBev. (Ft.) Bit/Auger Size *Af Sandai; K bamn,,,
Diameter finch 1. D.)
Vol. (cf. Gal) - Interval (Ft.)

Hofe Depth (Ft) 3 L
No. of Completions
Stick-Up Height (Ft)/ O AI
Slot Size

TYPE
Blank Casing
Screen /
Sump/End Cap Al

6 z Sand Pack /_ __

Sealant
Grout __________

L Locking Cover Installed Y /6 Padlock No. 1T
Drilling Method ODAQX Mob)Je /_SD r7e

, Date Drilled £- 9 96 Date Developed A-A

I Sampler(s) I. .$ncrer

to

, r. A i. . . .

' - 6710 .'06;

Sampling Method (3o Jer / Sphi.'a'te Z
Fluid Level/Date -, -3<r. I I re-i9-

Remarks fidgrovn, JDO, In , (Ow sd'i 0,;.f AJrdj^ v')

Depth Blowl I PID Sarn1e No.; WELL I GtWHIC DESCrIPTION
- -w r t CONSTUCT ON L

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

0 _~~~ - -.- 
O_,

.,

.17 I,._

., ~~

0- 4 oAhos JGCe, !raeoc swnd OwratA-n CnCYR Al
,P , ,.I go 5sr ,,A a*- 4n ie V~es 0 ~ ^~ CV0rSr -h

f r zge)#,p on& P- 2?ire S), 4a f t2a e Vfl ,SC/r/ e /;i, xA
} <~1"'4' , s . , f I/ iLIdL.0 6 .4
gto"abosc cS s Ys2rX Ail ̂ #

ZI ate 6/^ 61e 9- s ~s;,-Izl Ab7i ca e. st

I
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O _4_
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20-

25 _-_
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:- .. *e,.,4. sv c-/il /r 7 0  I7*r~.Ittb o ,,,s 6.#W 73

--

-c.po rno;S'd, or sed

pieJ-5 crs 6iiy a2 day/r q ) J0vO.Po. {r, {eq 9r, ?*bIideCA
1 IdO s SJ~P,2.if d!,dGA

o~ ~ s O G o ~ 5 Soc c15^ pooe- )S ?f~' odg uet~vp/*S~iej,
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36 4_

35_ ;
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* - All depths mesured from groundrwJ l
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WELL NO.

PLANNED INSrALUAION

CASING DIAMETER

CASING STICKUP HEIGHT _

TOP OF GROUT

GROUT TYPE Pate roil - ono

TOP OF PELLETS

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND

SAND SIZE _

TOP OF FILTER SAND

FILTER SAND SIZE

TOP OF SCREEN

TOP OF SLOTS

TYPE OF SCREEN

SLOT SIZE

BOTTOM OF SLOTS -

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

TOTAL

DikTE_______ InME______

FINAL INSTALLATION

7 CASINO STICKUP HEIGHT -

2

J,

TOP OF GROUT

IJ

I
J
i

II
I

.J

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

f .,

_!

TOP OF SCREEN

TOP OF SUMP/END CAP

IJ

IJ
J

I
J
, I

i

, i

J

BOTTOM OF SUMP/END CAP

DEPTH



Well Detail Report for: RFN01 0185 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0185

621448.52

1334788.50

5240.27

5203.27

37.00

Yes

No

Elev DePth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER {in.):

ZONE OF COMPLETION: ALLUVIUM

Lltholocv Details

TOP

Elev Depth

BOTTOM

Elev Depth LITHOLOGY DESCRIPTION

5240.27 0.00 5236.27 4.00 Road base, gravelly sand dark brown (10YR 4/3) angular to
subrounded, fine to coarse grained sand, 70% angular to
subangular gravel up to 1" long, moist, well graded, Note: visual
look at open hole first 3ft. had boulders and cobbles in it.

5236.27 4.00 5234.27 6.00 Road base, clayey sandy silt, light yellowish brown (IOYR 6/4) 500/c
silt, 35% fine to medium grain sand, 10% subangular gravel up to
1/2" long, 5% clay, well graded, slight plasticity, moist.

5234.27 6.00 5227.27 13.00 Clayey silt, dark yellowish brown (IOYR 4/7) 60% silt, 30% clay, 100%
subrounded gravel up to 1/2" long, poorly graded, medium plasticity,
moist, calcareous.

5227.27 13.00 5225.27 15.00 Clayey silt, dark brown (10YR 3/3) 60% fine to medium grain,
subrounded to subangular sand, 35% silt, 5% clay, poorly graded,
medium plasticity, moist.

5225.27 15.00 5221.27 19.00 Loess, dark brown (10YR 4/3) silt/clay, subangular to subrounded
fine grain sand with red, yellow, and black mineral grains, saturated
at 17ft.. poorly graded.

5221.27 19.00 5205.27 35.00 Sandy gravel, dark brown (10YR 412) 60% gravel, cobbles to
boulders, subrounded, 40% fine to course grain subangular to
subrounded sand, well graded, saturated.

5205.27 35.00 5203.27 37.00 Bedrock, mudstone, gray (1 OYR 5/1).

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



; . MACTEC-ERS
, 2597 B 3/4 Road

Grand Junction, Colorado 81502

L Facility £rLi f. laar- ,7t'irt eu, Site a _ f )e

Borehole Summary
Page .L. of _

Project JIvew 1q; iJe t16 m:

Boring/Well No. Location (N) (El

Ground Elev. (Ft.) Bit/Auger Size 7 rrctrro klae hv,,wmer
Diameter linch 1. D.)

TYPE . Vol.1c. gal) interval (Ft.)

Hole Depth (Ft) 26 C
No. of Completions

Stick-Up Height IFt) /U
Slot Size _ _ /_ _Blank Casing _

Screen -_/
SurnplEnd Cap
Sand Pack /
Sealant __-_-__

Grout Q Idre6ctd .l fL2L
L Locking Cover Installed Y /I; Padlock No. WA

Drilling Method {e~k; JMl ob, e S -Ae ri g
Date Drilled -- I&--9• Date Developed NA
Sampler(s) 1. _SPev er

-to _
-to
-to I .- ,- !=

.-

t o ~a ~ * 6 s _ _

to 
q g

: to C . '

Sampling Method Palhor J •sp,, tZL.,rr
Fluid Level/Date gs; b I / ;k/ _! -/9-6

Remarks 1flvdrPvc bvru=
-

DOW Blows/ PID Sni No.: WELL GRAPHlC DESCRIPTION
.F a ppev *ftervul CONSTFUCTION LOG

Required information:
Typical name; Munsel color. percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

0 ___ - .- - C.-SJ Lce's, dafr f vc J,slbt&jn (/({tg 4L/2,J(';a9;d

. .. ~..F",. i eof Jl. ft. 5 -S G "Volvi' r tv 54 . ,fr J,,2 5,, 7- Pe

f..e i f--' Z. Ln C /" so 1wr I 7t a4
- 5 0,- -~ . rat qia se b Y ,vc e't, rR */a

{}-_ . S yc J. -e7 e l s s

. F t C el T c;) s'&.t 5tr 1iud 3r A e

2E -; .' Ct CAt ve.S f,

-, _ _ __ .q eV( A, v * - 7 T -

LC./hard.

a *- An depths mawurd from du,_ .

L Completed By #'AA- '- Verified By



Welt Detail Report for: RFN01 0186 7/1/99

J
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0186

NORTHING: 615860.85

EASTING: 1329351.69

TOC ELEVATION:

SURFACE ELEVATION: 5212.24

BOTTOM ELEVATION: 5184.24

TOTAL DEPTH: 28.00

DECOMMISSIONED: Yes

DAMAGED: No

SCREENING INFORMATION

Elev Deoth

TOP GRAVEL PACK-

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM

I

*I

l:j

I
i
i
J
i

Lithology De

TOP

Elev D

5212.24

5203.24

5185.24 2

tails

leoth
BOTTOM

Elev Deoth LITHOLOGY DESCRIPTION

0.00 5203.24 9.00 Loess, dark grayish brown (1 OYR 4/2) 80% very fine to fine grain
subangular to subrounded sand, 20% sit/clay poorly graded, moist,
calcareous, slight plasticity, wet at 2ft., saturated 4.5ft.

9.00 5185.24 27.00 Sandy gravel, dark brown (10YR 4/3) 70% subrounded gravel up to
boulder size, 25% fine to medium grain sand, subangular to
subrounded with red, yellow, black and orange mineral grains, a few
tiny white and green chert, well graded, saturated.

27.00 5184.24 28.00 Bedrock sandstone, gray (IOYR 5/1) very fine grained, a few very
tiny black, orange and red mineral grains, saturated, weathered but
very hard.

I,
I
I
h I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J,
II



Borehole Summary

- MACTEC-ERS
2597 B 3/4 Road
Grand Junction, Colorado 8 502

L -acility Gran Ad . 4'cf1 erl'teeonSite j;f1e

Borehole Summar
Page I of I

- - project New ,/ f/e. 06L

Boring/Well No. / F 7 Location (N) I(E

- Ground Elev. (Ft.) Bit/Auger Size '7 St e Sed ./jffaw.r Hole Depth(Pt) 33.C
Diameter finch 1. D.) No. of Completions /

TYPE Vol. Icf. gall Interval (Ft.) Stck-Up Height (Ft) AlA

Blank Casing J_ to Slot Size__

Screen to

Sump/End Cap /__A _ __ to

Sand Pack / to

Sealant /_to

Grout PvreSbt 57urc J ftj c to 33.6t
Locking Cover Installed Y IW Padlock No. A
Drilling Method 6O X bo iI A3- -FC , Sampli

Date Drilled ;F-C-f g Date Developed _ A Flu
Sampler(s) ,, 5.:e e Remarks -

Sktc -' s jr

)ta

ng Method _ takr/ I/, t L,, e/

uid Level/Date 6,4f b2 I t/ iz-/'-96

-/4idop..ie1) J2D~r, F
-

DOpth Uows PID Scnh No.: WL GRAPHIC DESCRIPTION
(FT) e ppm kval CONSTCIWTION LOG

Required Infonmation:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

U _ - - - :7:: '.,.- 9 Lce-~', rj'ewr s AbrC&-a (/J. #> b:/#) fd 'zc uC-

.- e w.j c c ior to 506tt. A.'%-4fC *ov0

c -. : 3 4'4f

_ ''';(4f, fg->. We **e . . ^e--ct ss be .1fute; t-c s.. 4. reo..'."

'33 Gad qr- ct. t,2t2 ......... S-- Fish'4' iaJS -svw)n CICYR 41/J) wic^

_ _ .. br'.n'e'S 7reuc'} tp /e t#e S *?e '9c. f<~ n.

. .~4~ C ie- *rt a hwsp S, .A. !/) raLeS, sact" f. , /r tg +2e Pr J subrc. r. n e ,d5 f'C wr-

iv.t-,% c *t' ry s/z) >S, C r fe.Oint Sv .-&'fe

- -_ _- _- _ _ C A foor N A1! 5). J A raO

.+es , .,6

.~ _ _. _-s

a - Al depths measured *mw

Completed By ,.ky2 . Verified By



Well Detail Report for: RFN01 0187 7/1/99
.J
J

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0187

NORTHING: 620796.62

EASTING: 1334074.69

TOC ELEVATION: 0.00

SURFACE ELEVATION: 5233.07.

BOTTOM ELEVATION: 5200.07

TOTAL DEPTH: 33.00

DECOMMISSIONED: Yes

DAMAGED: No

SCREENING INFORMATION

Elev Depth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION: ALLUVIUM

li

J

Jr
I
hij

Litholopy Details i
TOP

Elev Deoth

5233.07 0.00 52

BOTTOM

Eley Depth LITHOLOGY DESCRIPTION

24.07 9.00 Loess, yellowish brown (1 OYR 5/4) 80% very fine to fine grain
subangular to subrounded sand, 20% siltlay, poorly graded, moist,
calcareous, wet at 5. saturated at 7r.

5224.07 9.00 5210.07 23.00 Gravelly sand, dark yellowish brown (10YR 4/4) 60% fine to medium
grained, subangular to subrounded sand with yellow, black and red
mineral grains, 40% gravel, subrounded up to cobble size.

i
i
I.
Ii

5210.07 23.00 5204.07 29.00 Sandy gravel, dark brown (10YR 4/3) 70% subrounded gravel up to
boulder size, 25% fine to coarse grain subrounded quartzose sand
with yellow, black, and red mineral grains, a few tiny white and greer
chert chips, well graded, saturated.

5204.07 29.00 5200.07 33.00 Bedrock, mudstone, dark gray, brown (1 OYR 4/2) with a few fine
distinct weak red (2.5YR 5/2) and a few medium distinct gray
mottles, highly weathered, moist, verticle to horizontal tiny fractures. i

hi
U,
i

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J
-I



1 MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page I Of I

L Facility &randjtncta on (9prpgan, Site R;f J Project Ale. )f e £rJ4W

1 Boring/Well No. 9

Ground Elev. IFt.)

Q1 b Location (NI
-

Bit/Auger Size __/__it ____ _ ha,,-
Diameter (inch 1. D.)

TYPE Vol. (cf. gal) - Interval (Ft.)

_ IE)

Hole Depth (Ft) 3'X 0
No. of CompletionsI
Stick-Up Height IFt) -IN/A
Slot Size- Blank Casing

Screen C

Sump/End Cap J7=
L Sand Pack /

Sealant _

Grout 'PorlC. zd1 8,B fD
_ Locking Cover Installed Y AD Padlock No. AIA

Drilling Method 0Qr: ,2 I &4BD-SOt
Date Drilled -7Z2-.98 Date Developed A/A

L Samplerls) 1,. Sopeoeer

_to,-
-to
_to
-to,-

_to _
_ to "11O

Loweon SWach I

b , 1-?)

c f z 4 18 1
6izo

Sampling Method &;/er / So l.- bore/
Fluid Level/Date /4. *Z ba I / 4-ZZ-..96

Remarks I)ydsuneI r Jcr~noq f

U .5

Depth I Bws/ IPID S&npla No.: WELL 1GRAPHICT DESCRIPTION
(FT) _. Pwm Itarval CONSTRUCTION LOG I

Required Information:
Typical name; Munsel color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

n A -1-4-6 *444 - - - - -
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_ .. , _.
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WEL NO._______

PLANNED INSTALLATION

CASING DIAMETER

CASING STICKUP HEIGHT

TOP OF GROUT

GROUT TYPE Cote l'd-, ?7s"..S).

TOP OF PELLETS

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND

SAND SIZE

TOP OF FILTER SAND

FILTER SAND SIZE

DATE _IME

FINAL INSTALLATION

CASING STICKUP HEIGHT _

TOP OF GROUT

TOP OF PELLETS

TOP OF SCREEN

TOP OF SLOTS

TYPE OF SCREEN

!'n
_!

2 _

_ _f

* _

yff

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

BOTTOM-OF SUMP/END CAP

i
I
i
i
i
I
I

I
I
I
i
i
U
U

U

:.

J!
i

.j
SLOT SIZE_

BOTTOM OF SLOTS

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

TOTAL DEPTH



Well Detail Report for: RFN01 0188 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0188 TOP GRAVEL PACK:

NORTHING: 620562.58 BOTTOM GRAVEL PACK:

EASTING: 1332827.26 TOP OF SCREEN:

TOC ELEVATION: BOTTOM OF SCREEN:

SURFACE ELEVATION: 5238.17 GRAVEL PACK LENGTH:

BOTTOM ELEVATION: 5201.17 SCREEN LENGTH:

TOTAL DEPTH: 37.00 CASING LENGTH:

DECOMMISSIONED: Yes CASING DIAMETER (in.):

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lltholociy Details

TOP BOTTOM
Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5238.17 0.00 5232.17 6.00 Fill, gravelly sand, brown (10YR 5/3) 60% fine to medium grain
subrounded to subangular sand, 30% gravel subrounded to
subangular, up to cobble size, 5% silt, 5% clay, well graded, slight
plasticity, moist, a few roots calcareous.

5232.17 6.00 5228.67 9.50 Clayey silt, very dark gray (10YR 5/1) 50% silt, 35% fine grain sand,
10% clay, 5% subrounded grovel, poorly graded medium plasticity,
moist, calcareous.

5228.67 9.50 5227.67 10.50 Clayey silt, grayish brown (10YR 5/2) 70% silt, 20% clay, 5% fine
grain sand, 5% gravel up to Irr long, slightly moist, poorly graded,
medium plasticity, calcareous.

5227.67 10.50 5218.67 19.50 Loess, fine grain subangular to subgrounded sand, silt/clay, moist,
poorly graded, calcareous, slight plasticity.

5218.67 19.50 5214.17 24.00 Sandy gravel, brown (10YR 513) 70% subrounded gravel up to
boulder stze, 25% fine to medium grain sand, 5% silt, well graded,
saturated, no plasticity.

5214.17 24.00 5206.17 32.00 Same as above sand fine to coarse, with yellow, red, and black
mineral grains, a few tiny white/greenish gray chert chips.

5206.17 32.00 5202.17 36.00 Sandy gravel, dark brown (IOYR 5/3) 60% subrounded gravel up to
boulder size, 25% quartoze, sand fine to coarse grained with yellow
black mineral grains, tiny orange, green and white chert chips, well
graded, saturated, very slightly calcareous.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



i
Well Detail Report for: RFN01 0188 7/1/99

TOP BOTrOM

EIev Depth Elev Depth LITHOLOGY DESCRIPTION

5202.17 36.00 5200.92 37.25 Weathered bedrock, mudstone gray (IOYR 5/1) with common
medium distinct light yellowish brown, (1 OYR 6/4) and a few medium
faint weak red (2.5YR 5/2) mottles, horizontal to verticle fracture,
slightly moist.

]
'4
'4
J

J

J

I
I
I
I
J

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

I
'4



MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

_ Facilfty £ran7vLadT in 6a=trA Site

Boring/Well No. *di 0 C.-s*G,-a,- ->-

Borehole Summar
Page _ of J

- I Project .eWRif&f . j a k

Location (N)
-

Ground Ehv. (Ft.l Bit/Auger Size -F Yi 'geirid4Ie SGJ/Aet7er
Diameter (inch 1. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
Blank Casing __._ __

Screen _

Sump/End Cap
Sand Pack /

Sealant /

Grout 30*;th8i - 3; ft 3  I23
Locking Cover Installed Y Padlock No. AIA
Drilling Method trDQ X ')Db.k- 13-f'o re-q
DateDrilled v-21-3 5 DateDeveloped Ai A
Samplergs) A. SpC-.1er-

_to
to

-to

-to
-to,

to C

(El

Hole Depth (Ft) A? 3
No. of Completions

- Stick-Up Height (Ft) /AJA
Slot Size__

Locatkm Sketch £2 n A;

4e
Itf s .

Sampling Method &kr! Sp),i lbe c/
Fluid Level/Date //?- ft b I / 7 -z/ -a9

Remarks d 4d, dre vaic r3v r i rg
-

Dah Blowsa PIt Samnl No.: ; WEL GRAPHIC DESCRIPTION
(FT) e ppm hustval CONSTRUCTION LOG

Required Information:
Typical name; Munsell color, percentage sand and gravel; sorting (poor
to well); grain angularity induration or plasticity; moisture content (moist
to saturated).

. @. e ~~~~f v~r. s~i.u, us'i'. esr'v fet~ . 4 
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£0 $ Ic0 121_
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ne, e nee, ,e 5 t.

a * AD depw maeaured frtm ovo un

Completed By *4Z -. i l2.LW ,_ Verified By
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Well Detail Report for: RFN01 0189 7/1/99
J

JI
GENERAL INFORMATION SCREENING INFORMATION

EleV DepthSITE: RIFLE (NEW)

LOCATION CODE: 0189

NORTHING: 624856.11

EASTING: 1338200.69

TOC ELEVATION:

SURFACE ELEVATION: 5356.07

BOTTOM ELEVATION: 5233.07

TOTAL DEPTH: 123.00

DECOMMISSIONED: Yes -

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: A

I

I
s1

'Ei

I
LLLUVIUM

Litholoqv Details

TOP

Elev Depth

5356.07 0.00

5266.07 90.00

5235.07 121.00

i
BOTTOM

Elev DeQth LITHOLOGY DESCRIPTION

5266.07 90.00 Loess, light yellowish brown (1 OYR 6/4) 80% finelvery fine grain
sand, subround to subangular, 15% silt/clay, 5% gravel 1/2" long
(reworked) an occasional boulder up to several ft. long, sandstone,
calcareous, loess's, poorly graded, dry, very slight plasti.

5235.07 121.00 Loess, same as above, yellowish brown (10YR 5/4), at I OOft Wet

I,
I J5233.07 123.00 Bedrock, sandstone, gray (10YR 5/1) very fine grained, moist.

I

j
j
I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

I
J



r MACTEC-ERS
" 2597 B 3/4 Road -.

Grand Junction, Colorado 81502

Facility 6randiuvnction Operafhens Site (3;fJe.

Borehole Summary
Page I of I

Project plw Ri f/e 0 G W

Boring/Well No. ,*90 Location (N) (Elo

Ground Elov. (Ft.)

, ,f

Bit/Auger Size L Saod et, e
Diameter (inch 1. D.)
Vol. Wec. gall Interval IFt.)TYPE

Hole Depth (Ft) 32.20
No. of Completions
Stick-Up Height IFtl
Slot Size__

L aton sketch
4 --- 40

I IV.

Blank Casing -_ _

Screen _

Sump/End Cap __/___ A
L- Sand Pack /

Sealant /
1 Grout 4'r..i'6e, 4 L L L 3
z Locking Cover Installed Y A& Padlock No. AlA

Drilling Method ODEX PM b; I 9-i^ r O;L Date Drilled z- 2 - 9 S Date Developed AJ A

LSamplerls) S, Spenrer

_to
_to
_to

_to _

_to

_ to .32.c

CfZ4 . -_-
6C'elJd ps&

'aO
.J91 '

Sampling Method 0ale / Sp de t le
Fluid Level/Date 99 t. , Je v leve -Zi '

Remarks NXyi!rtvreh.A berjea., I

Deth I~ws PID I Swrple No.; I' WL GRAPHIC DESCRWIP~ON
IFT) e Ippm kntrval CONSTRUCTION LOGD~~ptti ~ ~ .~wIPOSnpoN. EL RAf ECITO

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angulardty; induration or plasticity; moisture content (moist
to saturated).

0O ______ .L1 .4
_ _ . i . . . .

9 6.-,

* Or.

0-J.{ Aoess, rn.Af. su&.., t 1. bI'.0^4 9nC1011x/

'Pfi TrP'e4 /iApsCi~f fern' a

-0(rt1, Selr? lOrifb-ore ( tV0f i, 44Y) F010 ruwAL

J ro di .3CI# 7 ,rwVC2 -'p to
eobbde ue/, o s..twn Cso5 r/z 819g.

of9Di rre w ,wrawi~s h lbto {/n f 9MZ 46,04

1 d

2C -

32
,jo . Lo

7sv G

_ s -_ dbr&o dird. rat e/ Lo ro&Lie size-, 20Po fe). to

ce0 Cs e 7 > ., ed s vl.vogv0dcd b. s ' &U.if e qa ' 0

*' #-tJ p A a r _14X re w ,d e ye/dei C ;fI SI p A

_ -_ = g d 1  Ae C e c4 i heg, i.,,c// 9frpdRA Sa 1gev te

29D,- Z.0 6erwtoeoJ, w ea tAeted J-o~in er 0o0tl {/rq 5JS)

Weit -cJ 1  #Jeie: AiJ0 rero.erA a4 sjpl;t+ , -e

_~~ .~i, s~oe'

-
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.



J
WELL NO.

PLANNED INSrALLATION

CASING DIAMETER

CASING STICKUP HEIGHT _

DATE TIME

FINAL INSTALLATION
2

CASING STICKUP HEIGHT I

TOP OF GROUT /.0 TOP OF GROUT

GROUT TYPE Pup&e Co 3 I°

TOP OF PE-LLETTS __ _ _ _ _ _ _

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallon4)

TOP OF FINE SAND

SAND SIZE

TOP OF FILTER SAND

FILTER SAND SIZE

TOP OF PELLETS

TOP OF

TOP OF

FINE SAND

FILTER SAND

i
J
i
j
I
iI
i
i
i

. i

i
i
i
i
i

TOP OF SCREEN .TOP OF SCREEN

TOP OF SLOTS

TYPE OF SCREEN

LI _

L. _

,,!

SLOT SIZE

BOTTOM OF SLOTS

TOP OF SUMP/END CAP TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

TOTAL

BOTTOM OF SUMP/END CAP

DEPTH i
I



Well Detail Report for: RFN01 0190 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0190

NORTHING: 620005.52

EASTING: 1332921.88

TOC ELEVATION: -

SURFACE ELEVATION: 5228.30

BOTTOM ELEVATION: 5196.30

TOTAL DEPTH: 32.00

DECOMMISSIONED: Yes

DAMAGED: No

Elev Depth

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Denth Elev Detoth LITHOLOGY DESCRIPTION

5228.30 0.00 5224.80 3.50 Loess, fine grain, subangular to subrounded sand, clay/silt, poorly
graded, slight plasticity, moist, a few roots, calcareous.

5224.80 3.50 5218.30 10.00 Gravelly sand, dark brown (IOYR 413) 70% quartzose sand,
subangular to subrounded, 30% gravel up to cobble size
subrounded, well graded, wet.

5218.30 10.00 5199.30 29.00 Sandy gravel, grayish brown (1 OYR 5/2) 80% subrounded gravel up
to cobble size, 20% fine to coarse grain subrounded to subangular
quartzose sand with black, red, and yellow mineral grains, tiny white
and green chert chips, well graded, saturated.

5199.30 29.00 5196.30 32.00 Bedrock, weathered mudstone brown (IOYR 5/3) Note: no recover
with split barrel sampler.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTECERS
- 2597 B 3/4 Road
k - Grand JunctIon, Colorado 81502

- Facility trgnldlI.ct;iDO goeradi0&5 Site ;if /e

Borehole Summary
Page I of I

- Project tjejRif Je 0Gw

Boring/Well No. _.91 Location IN) (El

Ground Elev. (Ft.)

TYPE

Bit/Auger Size F Aeirac rea bJe
Diameter finch 1. D.)
Vol. 1cf. gal)

Blank Casing -

Screen I._,

Sump/End Cap
Sand Pack _

Sealant _

Grout K.'t 'top 1V 3
Locking Cover Installed Y / N Padlock No.

Drilling Method OOE X - SrndIDJ i s -Bo ri;
Date Drilled G-S-38 Date Developed J*

i Samplerls) L. Spence r

Interval (Ft.)
-to _
-to _
_to
_to

to
F to C'

Hole Depth IFt) 26
No. of Completions
Stick-Up Height (Ft) /..A
Slot Size _

Locat=o Sketch I N ____

. .4' I J -W+

1W/ ''. ! "- r v

1 ~ _44 SRA

Sampling Method !pjI ibar.e1
Fluid Level/Date 9.3 ft #raro'nd iee /cs-9

Remarks Ov elopwch bergsq

Depth- Wows/ PID Sa6ert No.: WELL GRAPHIC DESCRIPTION
IFT I ppm Iterval CONSTRIJCTION LOG

Requined Infofmation:
Typical name; Munsell color; percentage sand and gravel: sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).
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a- ARt depth measured f romnde f )
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Well Detail Report for: RFN01 0191 7/1/99

GENERAL INFORMATION SCREENING INFORMATION
2

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:.

RIFLE (NEW)

0191

619766.72

1332742.56

Eley Depth

5227.34

5199.34

28.00

Yes

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION: Al

i
I

J

-LUVIUMDAMAGED:

Litholo-gi Details

TOP BOTrOM
Elev Depth Elev De2th LITHOLOGY DESCRIPTION

5227.34 0.00 5224.34 3.00 Loess, brown (10YR 5/3) fine grain subrounded to subangular sand,
silttclay, poorly graded, slight plasticity, moist calcareous.

5224.34 3.00 5218.34 9.00 Gravelly sand, dark brown (10YR 4/3) quartzose sand subrounded
to subangular, .70% fine to medium to coarse grain 25%
subgrounded gravel up to 1.5" Long, 5% silt, well graded, wet, red,
yellow, black mineral grains, white, orange, and green tiny chips.

5218.34 9.00 5202.34 25.00 Sandy gravel, grayish brown (IOYR 5/2) 80% subrounded gravel up
to cobble size, 20% fine to coarse grain sand, subrounded to
subangular, well graded, saturated, at 9.3 ft. saturated, at 17ft.
boulder size rock/gravel.

5202.34 25.00 5199.34 28.00 Bedrock, siltstone, gray (10YR 5/1).

2
2
ii
2
2

2

i:

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. I

J

J,
U

i I



MACTEC-ERS
" 2597 B 3/4 Road I

Grand Juncton, Colorado 81502

- Facility Gr 4 od uonc4'on Oaper* ain,* Site f ?;g f) e

Borehole Summary
Page I of 4-.

Project ta& 9,r-rke t149W

- Boring/Well No. _

Ground Elev. (Ft.l

Location (N) (El
, __

Bit/Auger Size 7Y 5.ane;J.'K M4.,e,
ft-el* linrh I n% I

TYPE Vol. (cf. Val)
Blank Casing _ _

Screen
Sump/End Cap / 4A Z=
Sand Pack _

Sealant
Grout 6,64s1 .,tuZ;j .Ar1.j 6

"Locking Cover Installed Y /i Padlock No. fA
Drilling Method 01oEX MP.ie 6- eo Ri

'Date Drilled t - . Date Developed JWA
i 'Sampler(s) L. Spee- n er

Hole Depth (Ft) _ *.*2.1. 0

No. of Completions
Stick-Up Height IFt) IAIW
Slot Size _

Interval (Ft.)
_to
_to _

to
_to
_to _
ICto G

Laed Sft__ Y

1.5Z IF

Sampling Method &k,6r / SP/d Ec I
Fluid Level/Date 2r. - .

Remarks lly.ropunch g3ooDi. /

Depsh T,,*wul IPIDI Sampbe No.; I WELL IGWHICj DECRIION
(FT) e PPM IbtaVal cONSTRUCTION LOG

ii I.. , .- I
Required infonnation:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to weD); grain angularity; iuration or plasticity; moisture content (moist
to satrated).
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Well Detail Report for: RFN01 0192 7/1/99

GENERAL INFORMATION

- ;' SITE: RIFLE (NEW)

SCREENING INFORMATION

Elev Depth

LOCATION CODE: 0192 TOP GRAVEL PACK:

NORTHING: 624070.79

EASTING: 1347477.22

TOC ELEVATION: 0.00

SURFACE ELEVATION: 5263.69

BOTTOM ELEVATION: 5241.69

TOTAL DEPTH: 22.00

DECOMMISSIONED: Yes

DAMAGED: No

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM

LftholocIV Details

TOP

Elev Depth

BOTTOM

Elev Depth LITHOLOGY DESCRIPTION

5263.69 0.00 5260.69 3.00 Silty sand, very pale brown (1 OYR 7/4) 70% sand, subangular to
subrounded, very fine to fine grained 25% silt, 5% clay, poorly
graded dry, a few roots, a few boulders up to 18" long laying around
on the surface.

5260.69 3.00 5253.69 10.00 Sandy gravel, dark yellowish brown (10YR 4/4) 70% subrounded
gravel up to boulder size, 25% fine to medium grain subangular to
subrounded sand, 5% silt, well graded, wet, at 7ft. saturated.

5253.69 10.00 5250.69 13.00 Gray (10YR 5/1) sandy gravel same as above, saturated.

5250.69 13.00 5248.69 15.00 Sandy gravel, dark olive gray (5YR 3/2) 70% subrounded gravel up
to boulder size, 30% medium to coarse grained quartzose sand with
yellow, red and black mineral grains, subangular to subrounded, a
few white and green cherts, well graded, saturated.

5248.69 15.00 5247.69 16.00 Sand, dark grayish brown (IOYR 4/2) 75% med to coarse
subangular to subrounded quartzose sand, with red, yellow, black
mineral grains, tiny white, green and orange cherts, 20%
subrounded gravel up to 1/2 " long, 5% silt, poorly graded, saturated

5247.69 16.00 5242.69 21.00 Sandy gravel, dark yellowish brown (IOYR 4/4), 70% subrounded
gravel up to boulder size, 25% fine to coarse grain sand, 5%
silt/clay, very slight plasticity, saturated.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFN01 0192 7/1/99

TOP BOTTOM
Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5242.69 21.00 5241.69 22.00 Bedrock, mudstone, dark brown (10YR 4/3) with a few fine distinct
gray (IOYR 5/1) and weak red (2.5YR 5/2) mottes. Vertical to
horizontal fractures. Gray areas seem to be fine grain sand, moist.

J
.4
I
I
j
J

j
I

I
j

I I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J



MACTECERS
" 2597 B 3/4 Road

Grand Junction, Colorado 81502

" Facility 4ki'i;n / Oi4enzi

Borehole Summary
Page, J of I

Site R; f(/t Project AIcw Ri f)e 06 4.J

Boring/Well No. Location (N)_
, __

Ground Elev. (Ft.) Bit/Auger Size _ _iz_ __a_ _v_ _a_ _ "e_ _

Diameter finch I. D.)
TYPE- - Vol. W d. gal Interval (Ft.)

-_ I (ElI

Hole Depth (Ft) 25,G 5
No. of Completions I
Stick-Up Height IFt) 2. t-Z
Slot Size 0. OZ0Blank Casing &ca. 40 pvc- IL

- Screen .6e W;,c "
Sump/End Cap Snd. 4 pec r s 2
Sand Pack Ce 4D i.AfJ j

Sealant SGenile;e P&dl Y4 0

Grout Concree 2. ft.
Locking Cover Installed I/ N Padlock No. ;
Drilling Method ODOEX F16b;)e 6-1' 81i5
Date Drilled 6-i535 Date Developed G

_Samplerlsl A . S pencer

O to .<2s
;29 to 25,9Z
6Z7to 256a
Efto =

5. to 0.

Locutwn Sketch

Is I $if, *1 ... Op -e x. .
,D S-""I'. f

Sampling Method AOhe-
6 Fluid Level/Date .40 +ro. /I6-1a-,9

Remarks See. well 200 f ar it.; h c voff q

I I I

I



WELLNO. )k95

PLANNED INSTALLATION

CASING DIAMETER _

CASING STICKUP HEIGHT 2.7Z

DATE (-§ /-W% TIME /

FINAL INSTALLATION

CASING STICKUP HEIGHT

TOP OF GROUT

EJ

TOP OF PELLETS O,

SIZE OF PELLETS 442'

WATER ADDED TO PELLETS S
(Gallons)

TOP OF FINE SAND i 0

SAND SIZE in +

TOP OF FILTER SAND _ i_;-'

FILTER SAND SIZE /10-2o

TOP OF SCREEN 5: 7

TOP OF SLOTS .,>;.

TYPE OF SCREEN Lec )idie
j C n ._

SLOT SIZE O 020

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND _

TOP OF SCREEN .

.2

2

J

J

.2

J

I

2i
2

BOTTOM OF SLOTS :g;,- z

TOP OF SUMP/END CAP _ 7'go___ TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP Ad CZ '_

TOTAL DEPTH

BOTTOM OF SUMP/END CAP

2



Well Detail Report for: RFN01 0195 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0195

623469.99

1341416.01

5253.10

5250.38

5223.88

26.50

No

No

Elev

TOP GRAVEL PACK: 5247.38

BOTTOM GRAVEL PACK: 5224.76

TOP OF SCREEN: 5245.09

BOTTOM OF SCREEN: 5225.09

GRAVEL PACK LENGTH: 22.6

SCREEN LENGTH: 20.0

CASING LENGTH: 28.3

CASING DIAMETER (in.): 4.0

ZONE OF COMPLETION: ALLUVIUM

Depth

3.00

25.62

5.29

25.29

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502
I

L, IFscility GnandJIuncts'en 6joerdionsSite 1;f le

Borehole Summary
Page I of I

Project MP /J R;fle U6 WIA/

Location (N) (E)Boring/Well No. / c;
Ground Elev. (Ft.) Bit/Auger Size 9 Sond.;' J ,

Diameter finch I. D.)
Hole Depth (Ft) 22.t

TYPE Vol. (cf. gal)

Blank Casing .57cd.-ei. 4- .c

Screen ___er;rraw 4-
Sump/End Cap 9C4.4Lt .,L _4 2/1

Sand Pack (e, 5, ),-4 7C Z rZf It '
Sealant 'h e 6
Grout -e ./5

Locking Cover installed WI N Padlock No. '3J T 9
Drilling Method nE, x Ex, MOIB-PFC r;ig
Date Drilled ; -Zf-.9 E Date Developed 7-Z.39--I

Sampler(s) L -,S ' i 5 c

Interval IFt.l

_to a, /+

Lto ZI1l'1-
4- to 1. 44

14 tO 2J4W6to

c to /.r .

- toC

No. of Completions /
Stick-Up Height IFt) Z2. 75
Slot Size r, 02e

LOC86 Skat _ _i

¢CLLA 07
C°M"t.9- leG Ze

66; /e,-Sampling Method _
Fluid Level/Date

Remarks
I

i Depth Blows/ PID Sa8 No.: WELL GRAPHIC DESCRIPTnON
FnF1 e ppm harval CONSTRUCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).

o C - - .:.~ -OC:-.6 Graveillf sEad (f;el) s r/ ,dJdV fb Jrh n C JCV. 114 )6940c

**a g fnwts,.1  . yr. 5tfe vbw.zed Sr Pe' S i..d1 Dr S MOlJ) 3o ri

7 t.~ed~nai.% ' afa Skba//lde S, V ye-n.1p fI,7.1 ..
. 5 ..cr.( rcuineabr}tl p rauei~~ s;p/u b..SoPe SXe &foqc lawl

.~~~~ - _ . _ f ., ia- ._ r'e/sai, au~ (g~e) .j .jg................ eooS, ,.ro 6 gJc 4f..;estc,
.C . * - -' f ial Z $_.?lZF 5 JCI3fr'W4 ,ed S8SDa~orJ2(ws4>54?s.sb

. _ . .= _ fE#stPk s.lt, wrilfrgodre, mcost.

f ._ ** Icst.t-ZZ.c ffedrcc4,vs~vahr, /r .e.,) yuadaiese.

''.'~*. - B- efo

.zc_
. A -. C .._ -k.n

L
L
l
I

L
a- Al dep&h meuwased from -

L Completed By ,,, _ -' Verified By
.



WELL NO. / 9 G

PLANNED INSrALLATION
I

CASING DIAMETER BIG 4-

CASING sTICxU HaxGHT 2.7S5

DATE 2.z ...... TIA O ME

FINAL INSTALLATION

J

J
CASING STICKU HEIGHT 2

TOP OF GROUT '9 TOP OF GROUT

GROUT YPEz Sac KrCle-

TOP OF PELLETS At:5

SIZE OF PEL ETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND O

SAND SIZE 0 O-+O

TOP OF FILTER SAND 6. 0

FILTER SAND SIZE /m-g 0

TOP OF SCREEN 6,14

TOP OF SLOTS

TYPE OF SCREEN je e lJ;re. druJoed4

TOP OF PELLETS

J

J

J
TOP OF

T
TOP OF

FINS SAND

FILTER SAND

It

a

U

U

A

It

SLOT SIZE 0.020

BOTTOM OF SLOTS ___O,_9__

TOP OF SUMP/END CAP 2 1.1 +

BOTTOM OF SUMP/END CAP 2 /. 4-

TOTAL

TOP OF SCREEN

TOP OF SUMP/END CAP _

BOTTOM OF SUMP/END CAP

2Z.0

-J
22
2
2
J
J2
IJ
2
2

L
DEPTH



Well Detail Report for: RFN01 0196 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Deyth

LOCATION CODE: 0196 TOP GRAVEL PACK: 5253.25 5.00

NORTHING: 623654.13 BOTTOM GRAVEL PACK: 5236.78 21.47

EASTING: 1344643.50 TOP OF SCREEN: 5252.11 6.14

TOC ELEVATION: 5260.99 BOTTOM OF SCREEN: 5237.11 21.14

SURFACE ELEVATION: 5258.25 GRAVEL PACK LENGTH: 16.5

BOTTOM ELEVATION: 5236.25 SCREEN LENGTH: 15.0

TOTAL DEPTH: 22.00 CASING LENGTH: 24.2

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5258.25 0.00 5256.75 1.50 Gravelly sand (fill) dark yellowish brown (1 OYR 4/4) 60% fine to
medium grain subrounded to subangular sand, 30% gravel
subrounded up to cobble size, 5% silt, 5% clay, well graded, moist, E
few small roots, very slight plasticity.

5256.75 1.50 5237.25 21.00 Gravelly gravel, yellowish brwn (10YR 5/4) 70% subround gravel up
to boulder size, 25% fine grain subround to subangular, sand
(qtzose) with yellow, red & black mineral grains, 5% silt, wellgraded,
moist at 19ft. carbon cuttings.

5237.25 21.00 5236.25 22.00 Bedrock sandstone, dark gray (IOYR 4/1) quartzose with some
yellow and red mineral grains, a few bits of carbon.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



i MACTEC-ERS
6 2597 B 3/4 Road

Grand Junction, Colorado 81502

L Facility (ra t.'i eri.onSite Ri/e __

Borehole Summary
Page i_ of, I

Project AJess R k4e QC, W

Boring/Well No. / 7 Lc

Ground Elev. (Ft.) Bit/Auger Size 9B2 597,4 6 e4
Diameter finch I. D.l

TYPE Vol. Icf. gal) Interval (Ft.)
Blank Casing sc-d4-0 p __ 4 o to Ji9
Screen Lie Id I. f t O d " -. 9 to 2123
Sump/End Cap A.- 4 0 4 " ~, 9 to 424.&

L Sand Pack .5i)ij to-20 3JjJ: £Z2- to
Sealant - g&.0 'l,,4kceo s Z/,5Lt .. L t to
Grout Lcrie- 20 ft 3  6.2t to O

L Locking Cover Installed O/ N Padlock No. 33S9 :
Drilling Method OOEX mobile 83-e'' A;: Sampling
Date Drilled G- -9A Date Developed re-m.-.9f Fluid

L Samplerls) X. Gpenese Remarks Se

ication IN) IEI _

Hole Depth (Ft) 23,S
No. of Completions I

IStick-Up Height IFt) - 3.21
Slot Size 6^A 02

Locamon Sketch C 0Z

i Method AItene
Level/Date 9.BI *O.Q.. / &-/6-58
eC wellCZOZ for );'JhG/Cedo

- _

Dupth WowsI PID Sanple No.: WELL GRAPHIC DESCRIPTION
FTI 6 ppm k al CONSTRUCTION LOG

Required Information:
Typical name; Munsell color, percentage sand and gravel; sorting (poor
to well); grain angularity; Induration or plasticity; moisture content (moist

O _ tosaturated).

.~~~ __ _ __'

20- -. - .

a - All depths mamured F#rm Urc p.4veL Completed By _ _ _ _ _ _ _ _ _ _ Verified By



WELLNNO. /__9____

PLANNED INSTALLATION

CASING DIAMETER 4

CASING STICKUP HEIGHT 3.2 -

/6-16- TnME_

FINAL INSTALLATION

TOP OF GROt

GROUT TYPE
/#A

CASING STICKUP HEIGHT

TOP OF GROUT

TOP OF PELLTTS

i-2

TOP OF FINE SAND

TOP OF PELLETS 0.25

SIZE OF PELLETS _ 2/

WATER ADDED TO PELLETS S_

(Gallona)

TOP OF FINE SAND

SAND SIZE /

TOP OF FILTER SAND ,

FILTER SAND SIZE jC-2

-

-

i340 j

., j

,;j

Wii

-r U
- 0 1

J
J

U

TOP OF FILTER SAND

TOP OF !

TOP OF SLOTS

TYPE OF SCREEN

SLOT SIZE

BOTTOM OF SLOTS

TOP OF SUMP/END

SCREEN /, i9

2.1G

O~ozo

TOP
._ _ _

OF SCREEN

,2 _

_ _.

_! _

BE

zi.c?

CAP Z1.i 9I TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP - - I

TOTAL DEPTH

BOTTOM OF SUMP/fND CAP

z3.S



Well Detail Report for: RFN01 0197 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0197

NORTHING: 624776.77

EASTING: 1345465.37

TOC ELEVATION: 5261.88

SURFACE ELEVATION: 5258.67

BOTTOM ELEVATION: 5235.17

TOTAL DEPTH: 23.50

DECOMMISSIONED: No

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5256.97

5236.55

5256.88

5236.88

20.4

20.0

25.3

4.0

ALLUVIUM

Depth

1.70 .

22.12

1.79

21.79

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
-2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page o Of I

-facility firand 3)nd;evn Opef ;o s Site g; fkJ Project R; f JctS a

Boring/Well No. _

Ground Elev. (Ft.)

200 Location (1%

Bit/Auger Size 9f #9et e -d& j
Diameter (inch I. D.I

1) _ l

Hole Depth (Ft) 2

TYPE
Bl ank Casing 4l Pw C-
Screen Pec kJre I J
Sump/End Cap .sw 4t wc
Sand Pack Co Si /&
Sealant - gh-ice kt5
Grout C

_ Locking Cover Installed WY N P
Drilling Method OD X- X M oL

'^Date Drilled 6-9- 9 Date De
LSamplerfs) A,. Sjpenceer

* Vol. (cf. gal)
*P C

't4" -

IW- /017ft ' 'qz
_0 *j 2.D tJ a

adlock No.
il 8-20 rig

Interval (Ft.1
O to sw
7 to "w
.0 to 2w3i
V to 1±Le
P to /,C

( Cto e)

No. of Completions I
Stick-Up Height (Ftl 20
Slot Size _0 020.

Locatio Sketch I Cev.S4" Il
Le fe. n1 1n

60#4 I

e*0
3  ':e- '. - --

, 6 =A*jI R

Sampling Method $oh &l; t re I
Fluid Level/Date R 44 +. .iveloped C-3-98 :Jaq-,qF

Remarks

Desnh' Blown/ PID I6ernple No.:I WL GW.AHIClDsvr
_FT) e I nrhtervarl CONSTRUCTION _O

I ~-
Required Information:
Typical name; Munsell color, percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).I L0 . _ s s _ _ ... .

5-

gf I.,
o0 -

is _-_

9,V-9.2

20o-z C.

.
.*^

: .

.. C
.4.

.4 .

..

.g ,

. , .

..
:'.'

a

'S.

I

Pa

I..
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I a
V
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11 '!�� 14-
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04- CifE set jelCeot;5h brown (lor? 654) '07p sril,
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WELL NO. 2 00

PIANNED INSTALIATION

CASING DIAMETER 4 I

CASING STICKUP HEIGHT E,0

DATE 6-3-3 TIME /°ot7

FINAL INSTALLATION

TOP OF GROUT None-

CASING STICKUP

TOP OF GROUT

TOP OF PELLETS

GROUT TYPE

HEIGHT B

AJ0opnr _

TOP OF PELLETS

SIZE OF PELLETS /4

WATER ADDED TO PELLETS 5
(Gallons)

TOP OF FINE SAND 4,0

SAND SIZE 20-4-0

TOP OF FILTER SAND C. 0

FILTER SAND SIZE /0-zo

TOP OF SCREEN 8,00

TOP OF SLOTS 8.37

TYPE OF SCREEN JC1irSon l4eei. UraI el

TOP OF FINE SAND

TOP OF FILTER SAND _

TOP OF SCREEN

TOP OF SUMP/END CAP

j

U

I
l, :
J

'A

I

J
U
U
L

1

i
A

, L

2

_3

! a

_ _

SLOT SIZE 0. 0z0

BOTTOM OF SLOTS 27. 8Z

TOP QF SUMP/END CAP 2 9.°

BOTTOM OF SUMP/END CAP 28.33

TOTAL

BOTTOM OF SUMP/END CAP

DEPTH 2B. S



Well Detail Report for: RFN01 0200 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Deyth

LOCATION CODE: 0200 TOP GRAVEL PACK: 5246.68 4.00

NORTHING: 623443.50 BOTTOM GRAVEL PACK: 5222.35 28.33

EASTING: 1341375.75 TOP OF SCREEN: 5242.68 8.00

TOC ELEVATION: 5252.68 BOTTOM OF SCREEN: 5222.68 28.00

SURFACE ELEVATION: 5250.68 GRAVEL PACK LENGTH: 24.3

BOTTOM ELEVATION: 5222.18 SCREEN LENGTH: 20.0

TOTAL DEPTH: 28.50 CASING LENGTH: 30.3

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholopy Details

TOP BOTTOM
Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5250.68 0.00 5246.68 4.00 Clayey sift, yellowish brown, (IOYR 5/4) 70% silt, 20% clay, 10%
very fine grain sand,l poorly graded, medium plasticity, moist, a few
roots.

5246.68 4.00 5238.68 12.00 Gravelly sand, very dark gray (I OYR 3/1) 60% very fine to fn grain
sand, 30% subrounded gravel up to 3" long 5% Silt, 5% clay, well
graded, slight plasticity, moist, saturated at 8'.

5238.68 12.00 5234.68 16.00 Sandy gravel, very dark gray (10YR 3/11) 70% gravel, subrounded ur
to 1 1/2" long, 25% fine to medium grain grain sand, 5% silt, well
graded, saturated.

5234.68 16.00 5229.68 21.00 Same as bove, but cobbles/boulders with gravel.

5229.68 21.00 5223.68 27.00 Gravelly sand dark grayish brown (1 OYR 4/2) 60% fine to coarse,
subangular to subrounded quartzose sand red, yellow, and black
mineral grain, orange and green, white tiny chips, 40% gravel up to
boulder size, subrounded, well graded, saturated.

5223.68 27.00 5222.18 28.50 Bedrock, mudstone, gray (10YR 5/1) a few medium prominent, olive
gray (5YR 4/2) mottles, verticle to horizontal fractures, slightly moist.

L

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



1 MACTEC-ERS
6. 2597 B 3/4 Road

Grand Junction, Colorado 81502 :

I Facility GRpi 4G I~t# n ba.. Cpo-cg ea= s Site 94f ie-

Borehole Summary
Page I of

Project /ew $?.'/e La4W

Boring/Well No. 2 e2 Local

_ Ground Elev. (Ft.) Bit/Auger Size 9;f /3 u.ewer-
Diameter (inch I. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
Blank Casing Scd, ?Cpc _ 4 to 7..3
Screen tle Wire Wra!4-;t.i6. to 22.JS5

Sump/End Cap .5ed. .4C evc- O .3to 2Z,67:

Sand Pack C.5e °fts tO

Sealant o rC to 2tC

Grout __C_____e_ ____ _-_ft 2. C to C)
Locking Cover Installed (9 N Padlock No. 33 ,9

Drilling Method CO i &cbJe O -Ei-Eeormr Sampling M4
Date Drilled - -2 F -39 3 Date Developed L-Z5-98 Fluid Lea

ion (N) IE) _

Hole Depth (Ftl Z3
No. of Completions I
Stick-Up Height (Ft) 2.,4
Slot Size C. cz(
Lcm _ _ f

ee .nt 6er.1'
v 2rTC

Ce"Ctc.^5t

lthod 8S;der-
vel/Date 13,53 t.'.c./?-Z?36
berebele &UP"O8r CO fo, 1;I1 ,,

V
Samplerls) *.. .9pevne-e r Remarks .Se:

Dopf Blowsl PID Sarroe Na.: WELL GRAPHIC DESCPJPTION
Fn e- ppm knervaI CONSTRUCTON LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
.to well); grain angularity induration or plasticity; moisture content (moist

O to saturated).

9. . * ,..

.-

23 . _
l~~ _ _ _ __ ..

__ _ _ _ 5

a - AN dpt mumured hm Ura,

I L Completed By hz.a - Verified By



WELL NO. 26'!

PLANNED INSTALLATION

CASING DIAMETER 40

CASING STICXUP HBIGHT L -

TOP OF GROUT /

GROTUT TYPE

DATE

F

.7-,Zz27 TME /J347

FINAL INSTALLATION J

CASING STIC$P HEIGHT

TOP OF GROUT

J

TOP OF PELLETS 2

SIZE OF PELLETS

WATER ADDED TO PELLETS ___

(Gallons)

TOP OF FINE SAND -6< C

SAND SIZE ____ _-_ _

TOP OF FILTER SAND G X

FILTER SAND SIZE /OC-2

J
TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

JI

.j

J.

J,

U
TOP OF

TOP OF SLOTS

TYPE OF SCREEN

SLOT SIZE

BOTTOM OF SLOT

SCREN 35

, .i ici 1 et
01 fC.1 '-7c

U2

ME

TOP OF SuMP/END CAP Z 5 TOP OF SUNj

BOTTOM OF

23,o

P/END CAP

BOTTOM OF SUmP/END CAP 2, L-

TOTAL DEPTH

SUMP/END CAP

i



Well Detail Report for: RFN01 0201 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Degth

LOCATION CODE: 0201 TOP GRAVEL PACK: 5253.27 5.00

NORTHING: 623703.91 BOTTOM GRAVEL PACK: 5235.59 22.68

EASTING: 1344647.96 TOP OF SCREEN: 5250.92 7.35

TOC ELEVATION: 5261.07 BOTTOM OF SCREEN: 5235.92 22.35

SURFACE ELEVATION: 5258.27 GRAVEL PACK LENGTH: 17.7

BOTTOM ELEVATION: 5235.27 SCREEN LENGTH: 15.0

TOTAL DEPTH: 23.00 CASING LENGTH: 25.5

DECOMMISSIONED: No CASING DIAMETER (In.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Borehole Summary

! MACTEC-ERS
- 2597 B 3/4 Road

Grand Junction, Colorado 81502

Facility Orando.nc&,rn OPeroue; Site 1-f )e..

Borehole Summary
Page / of I

Project Aler4. 91# ua 06'

Boring/Well No. 202 Location (N) IE) _

Ground Elev. (Ft.) _ _ _ Bit/Auger Sie /
Diameter finch I. D.)

TYPE Vol. (cf. gal)
-Blank Casing Scd.4C aoc 4t 0

Screen V 0.e Ai, L. .
Sump/End Cap Se. fD *J* e ; - f

-Sand Pack r. 5 i i C tft S
Sealant 3entctei/ezs 5&Z. /.c *' 3
Grout C wie 2. t _

BLocking Cover Installed (fi Padlock No. _Z359
Drilling Method 00EX( Mel 6 '-$o ;!q
Date Drilled -lc-.-9f Date Developed 6-23-9
Sampler(s) I -. $ten cer

h6-

Interval (Ft.)
I to 4.496
V to 24.L X

to Z

) to /"o
a to C

Sampling Method
Fluid Level/Date

Remarks

Hole Depth (Ft) 2 S
No. of Completions /
Stick-Up Heipht IFt) 2.-4.;.
Slot Size 0. OZO

Locatdn SkAtch @Mvef Pi+

3 of
I

I

tZ.41 I-VC/C-zJ-1911
_ 1

IDePth Slows/ PID Sawmpe No.; WELL GRAPIC DESCRIPTION

( FT) S. ppm bAmeval CONSTRUCTION LOG

- --Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to wet!); grain angijarity; induration or plasticity; moisture content (moist
to saturated).1 0 - 4P-2Fi/,C .~sai daK ,., 0Of~ 4/.2), so.. vel fnA. ff.

who. 5 .,'P Sp Co, 59-.
Afppwe /. a/e, / - - t-

ft e.U l-e -- wi d. h

* .. -444.. 00 c.4se s9,

- , C.~. ~ vn.. , C. 4Sso eai/gAW,*-~i eah s..gg' f~ c0~., 5
2= -s'. bts. d- d #-. IApi.,.j OyA 4 S ., o'..tP~

-S -9 cV k1,:44f*~J

* 44~ t4 fV~'24~d te' am~p.Jit.x A'~ JOo.i,.'.. '

Cfw

2i.-246 s~.run roe ~I esdwf~ .jiw sdg

5an, yraue/J forffac~~..'4r 4r.v (O

S~'~ndd dWu( O~k~i''E 'e, .% ,,a'w

a - A Bl dapha rmurdZ

L Completed By J~Ii Verified By



WELLNO. 202.

PLANNED INSTALATION

CASING DIAMETER i

CASING STICKUP HEIGHT Z4F

DATE 2-0-38 TIME

FINAL INSTlATION

mI7

TOP OF GROUT

CASING STICKUP

TOP OF GROUT _

TOP OF PETL LETS

HEIGHT -

TOP OF PELLETS /

SIZE OF PELLETS /

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND 3,0

SAND SIZE 2__-+_

TOP OF FILTER SAND 4,0

FILTER SAND SIZE to-2o

TOP OF FINE SAND _

TOP OF FILTER SAND

I

I
I

I

I
U
l

I
I

Ii

i
i

Iii

::

J

TOP OF

TOP OF SLOTS

TYPE OF SCREEN

SCREEN 4. 96

e e33

J70 h ason lVec lblref

TOP OF SCREEN

SLOT SIZE 0. 0z0
_. _

22

BOTTOM OF SLOTS 2 4Ii ?3

TOP OF SUMP/END CAP - 4,9

BOTTOM OF SUMP/END CAP 2S22 7

TOTAL

TOP OF SUMP/END CAP I

BOTTOM OF SUMP/END Q CAP

DEPTH 415,(



Well Detail Report for: RFN01 0202 7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0202

NORTHING: 624775.51

EASTING: 1345413.53

TOC ELEVATION: 5260A3

SURFACE ELEVATION: 5257.96

BOTTOM ELEVATION: 5232A6

TOTAL DEPTH: 25.50

DECOMMISSIONED: No

DAMAGED: No

SCREENING INFORMATION

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5254.96

5232.67

5253.00

5233.00

22.3

20.0

27.8

4.0

ALLUVIUM

Depth

3.00

25.29

4.96

24.96

Lltholo-av Details

TOP
Elev Depth

5257.96 0.00 52'

BOTTOM

Elev DeDth LITHOLOGY DESCRIPTION

55.96 2.00 Fill, clayey silt sand dark brown (1OYR 4/3), 50% very fine grain
sand subrounded to subangular, 40% silt, 5% clay, 5% subrounded
pebbles up to 1/4" long, wellgraded, slight plasticity, slightly moist,
a few roots, calcareous.

52A6 5.50 Silty sand, dark brown (IOYR 4/3) 70% fine to medium grain,
subrounded to subangular pebbles up to 1/2 " long, poorly graded,
wet, slight plasticity, calcareous.

18.96 9.00 Gravelly sand, dark brown, (IOYR 4/3) 60% fine to coarse,
subrounded to subangular sand, 30% subrounded up to 2" long,
10% silt, well graded, wet.

5255.96 2.00 52'

5252.46 5.50 52j

5248.96 9.00 5245.96 12.00 Sandy gravel, grayish brown (10YR 5/2) 70% subrounded gravel up
to cobble/boulder size, 30% fine to medium grain subangular to
subrounded sand, slightly moist, well graded.

5245.96 12.00 5241.96 16.00 Gravel, gray (I OYR 5/1) subrounded, cobble to boulder size, dry,
well graded, at 12.5 ft. saturated.

5241.96 16.00 5236.96 21.00 Sandy gravel, dark grayish brown (1 OYR 4/2) 70%/ subrounded
gravel cobblelboulder size, 30% fine to coarse quartzose sand,
subrounded to subangular, red yellow, and black mineral grains, tiny
white, greenand orange chips (chert) well graded, saturated.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



- 7/1/99Well Detail Report for: RFNOI0 0202

TOP
Ele PRO

5236.96 21.00

BOTTOM

Eley Depth LITHOLOGY DESCRIPTION
j

5233.96 24.00 Sandy grave, dark yellowish brown (1 OYR 4/4) 60% subrounded
gravel cobble/boulder size, 30% fine to coarse subrounded to
subangular sand, 5% silt, 5% clay, wellgraded, slight plasticity,
saturated.

24.50 Sandy gravel same as above but dark brown (7.5YR 4/4).

J,
5233.96

5233.46

24.00

24.50

5233.46

5232.46 25.50 . Bedrock, mudstone, gray (5YR 5/1) a few coarse prominent dark
yellowish brown (1 OYR 4/4) mottles a small amount of very fine grair
sand mixed in mudstone, verticie to horizontal fractures, moist.

j

.4

.4
I

.4
J.

J.
J.
.4
j

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

.4



! ' MACTEC-ERS
2597 B 3/4 Road
.Grand Junction, Colorado 81502

L Facility. rn"J 6 ~pe~rains Site R1 f Jt

Borehole Summary
Page I of Z

Project JPJRP if)e. LJ6

Boring/Well No. 20L Location (N) -- (El -.

Ground Elev. (Ft.) Bit/Auger Size 2.91r Cotet Hole Depth (Ft) _ sk 05
Diameter finch 1. D.) No. of Completions

L TYPE Vol. (cf. gal) Interval (Ft.) Stick-Up Height IFt) 5,2Blank Casing s-d 0 , 4 " to Slot Size -C5, CZ O
Screen -____________________ 4 ti to .4 L Sketch

Sump/End Cap -qd 4C P'c_- 4J9, 90 to 03 69LSand Pack re, 5i/e v Zj Jr to -.7.4f Zia

-Sealant .5 J-yv;4>Ali ^ egk 5-f 4; to -13., C *- LsiL Grout P__re_6W 8.6 f__ 4Cpto /. .
:Locking Cover Installed (I N Padlock No. .3.5.9
Drilling Method 00OEX Mqetug gD R-Bo Sampling Method COr-
Date Drilled F -1-.96, Date Developed V-!4+-$. Fluid Level/Date OrgL L 4 3 --- 98

LSampler(s) 1. $tc7e.cer Remarks RV4 Ns4kel casio!Z ever -tv

Depth' liows) P10 Semple No.; W .L GRAPHIC DESCRIPTION
L Fn) 6 pPM h1erval CONSTRUCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist

____to saturated).

_t Al-- ver . yr ,-. _; e- s w

r 1 () I .4
1 Ron _n 7 G.3Zl6S~ t fy( ;(i JJC- vf;e a-yr2afie

J9 5 ' _ _ _-n({ / /; ., . ""Cis .

I-,.

1 4C - -- _ '1 IL- 36 .Z so /Iya.r (7tp' Ye3 3333 - -/ . nred- s.fl. , & era . -k.L.) s 1 d-

I¢ .. .' ,-.

a - All depths measured;1;; dJ e4 )
ICompleted By ___ Verified By



MACTEC-ERS
258783/4ino Borehole No.
flnd J.m tXind AlSO,

Date ?-/#-.96
Borehole Summa i
PageZ of t

- _ _

Depth WMow PI Sarnwe No.: WeO GraphicI DESCFJPTION
IfT) 6' ppm Interval Construction Log

. . , - - I .. ._ _ s _ cv_ - t I } ._~ __, -- I , v -,- I . - , -

S5_ t

, I .

. .

I.':

. .
* . e

3z&, f -J, b I -.5.-zs- 7r0V f IC {rbh sy1# h r 1; Cfji5r
3?,41-37.23 Ajes f
$P.23 - J j.6Z vu r-ec, f re I (,if? s/J) jiC t
J7.CZ,7- ix 6 7 'Le rS
S5L.,P'_ 3 7.73 twl/M ad 21 p r*j 1"f ot' P/o) ,,. e, is 2

37.76-3;i.76 41s;+S~ r trZsE
S;/ f hme 4 &r/1 . ,11 ."r#'s_ . . .

,. -JI,,-

Jn3DA43

3 o.f4.

°Icn fk$

;S-St

:).r J- -a Js 1

it. Is, . SI
5 F .6v - S. 565

A r- 3g.,33

39.33- :.j4
73.34 -33. *1

5, C. thc, Sme es e /c
Sit c.~ s" t~ ~ L*Jj

_ etxl, frzn - t

4Z,7. ? Losta2e. *

43 2- ? Les f z.~e- C

4.L3- 4A/ S rni te Aod P ra le ii 'q 4f,. V- s I.. 9e,. I "'e-

4- 4 ,e9,3,6 .e se-os c 4., n roal /,,4 °lerz

p/e-f CT I , ' d i a'&ii-. s )1'&2, A '/t s'.-.,'k-< 3$

"Os '. e is{)#9#F Sh.fA -ts/c

43,1-d.2Z Oi.,d.f/s'ne4., *egG j Cjcr'f / , z'a wrJf tfI

^1 W sfwd . v-a e-feoS, -11-d' fte ; '71 rl;i 7/) r ed, yef)Z,
, A,.A.tjdff~i$ ,,a r,,e"c' ftL X ,;^-e

./f.?e.s, utr* 5...eil. , .s t. vc..jfn. Li P0 . .. h.,rw i -

-:7 72 2 bak 5;bs4 ip. e cso- a 3 & ae

5z - S,. 5/Y>a C. -i" # f/tt 40&/i}} 60; 97 042.3 ? le o-

nr~w C Z < Z' C2e-w

wJ;z 7 4Cst 23 - . L
S"" f "'' 5 "e, Juin brv-: 4

vt o9-~~ o4] Si -A," e .- d)ed r<

304,_4- - AwC- e Ztte-v

g S .;c _ ? /_ es *zone-

.5-5. C 'f - s; s, ; C, S, /Z6 lc%.e,, se f; e ;-w ,sc

AN depths measured from ground level.

Completed By _ _ _ _ __ _ Verfied By J.
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WELNO. _____ __ _

PLANNED INSTAATION

CASING DIAMETER

CASING STICKUP HEIGHT

DATE T-/4I ME 23

FINAL INSTALLATION

TOP OF GROUT I, 0

GROUT TYPE Purc aced 7C42

Ad, bxo, k se ),^f

TOP OF PELLETS 43a, C'

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND 1AG c

SAND SIZE 2 C -4 c

TOP OF FILTER SAND 4 E

FILTER SAND SIZE _ t-2c

CASING STICKUP HEIGHT

TOP OF GROUT

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN _

TOP OF SUMP/END CAP _

TOP OF SCREEN 4_9, __

TOP OF SLOTS _;f, C i

TYPE OF SCREEN JAc #)V 1ee L-iej

SLOT SIZE C

BOTTOM OF SLOTS

. c tC

2 ff
'i L.

E E

2 !!

ff ff

2 2

22

2 M,5-9, 2 /

TOP OF SUMP/END CAP 93, 7C,

BOTTOM OF SumP/END CAP CG1; GC 3

TOTAL

BOTTOM OF SUMP/END CAP

DEPTH et;5 C•



Well Detail Report for: RFN01 0205 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) ELev DePth

LOCATION CODE: 0205 TOP GRAVEL PACK: 5217.87 46.00

NORTHING: 624181.30 BOTTOM GRAVEL PACK: 5203.84 60.03

EASTING: 1346732.27 TOP OF SCREEN: 5214.17 49.70

TOC ELEVATION: 5267.07 BOTTOM OF SCREEN: 5204.17 59.70

SURFACE ELEVATION: 5263.87 GRAVEL PACK LENGTH: 14.0

BOTTOM ELEVATION: 5203.82 SCREEN LENGTH: 10.0

TOTAL DEPTH: 60.05 CASING LENGTH: 63.2

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Litholoqy Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5263.87 0.00 5237.54 26.33 ALLUVIUM.

5237.54 26.33 5234.69 29.18 Sandstone gray (2.5YR n/6) very fine grain, a few fine faint dark gra)
(1 OYR 4/1) mottles, a few black, red and orange mineral grains, at
28.07 a tiny horizontal fracture, moist.

5234.69 29.18 5234.54 29.33 Lost.

5234.54 29.33 5234.16 29.71 Sandstone same as above.

5234.16 29.71 5234.06 29.81 Lost.

5234.06 29.81 5227.61 36.26 Sandstone gray (1 OYR n/5) very fine to fine with tiny siltstone lenses
less than 1mm thick scattered in sample.

5227.61 36.26 5227.57 36.30 Lost.

5227.57 36.30 5227.13 36.74 Sandstone, same as above.

5227.13 36.74 5227.08 36.79 Lost.

5227.08 36.79 5226.69 37.18 Siltstone, gray (10YR 511) slightly moist.

5226.69 37.18 5226.64 37.23 Lost.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



WellDetailReportfor: RFN01 0205 i 7/1/99
TOP BOTTOM

Elev Depth Elev Deth LITHOLOGY DESCRIPTION

5226.64 37.23 5226.25 37.62 Mudstone gray (1 OYR 5/1) wet.

5226.25 37.62 5226.20 37.67 Lost.

5226.20 37.67 5226.14 37.73 Mudstone, gray (IOYR 511) moist.

J
IWj

I

J
5226.14 37.73 5226.11

5226.11 37.76 5225.77

5225.77 38.10 5225.72

5225.72 38.15 5225.31

5225.32 38.55 5224.54

5225.31 38.56 5225.32

5224.54 39.33 5224.53

5224.53 39.34 5224.46

5224.46 39.41 5221.49

5221.49 42.38 5220.57

5220.57 43.30 5219.77

5219.77 44.10 5219.27

5219.27 44.60 5219.07

5219.07 44.80 5218.67

5218.67 45.20 5214.27

5214.27 49.60 5212.65

37.76 Lost.

38.10 Siltstone, gray (10YR 5/1) slightly moist.

38.15 Lost.

38.56 Siltstone, gray (IOYR 511) slightly moist.

39.33 Sandstone, gray (1 OYR 5/1) moist, tiny red, black and orange
mineral grains, tightly cemented noncalcareous.

38.55 Lost.

39.34 Tiny mudstone layer gray (1 OYR 5/1).

39.41 Sandstone, very fine grain with tiny mudstone layer.

42.38 Sandstone gray (IOYR 5/1) crossbedding evident in several places,
red, black, orange, minerals, fine grain, moist.

43.30 Sandstone same as above.

44.10 Sandstone, gray (IOYR 5/1) fine to fine grain crossbedding, moist.

44.60 Sandstone same as above.

44.80 Lost zone.

45.20 Sandstone with dark gray (1 OYR 4/1) mudstone layers.

49.60 Sandstone, same as above, tiny coal like layer at 46.1ft various
black coal like patches and bedding planes of mudstone throughout
samples, grades into medium to coarse grained in places.

51.22 Sandstone, gray (IOYR 5/1) many tiny dark siltstone to mudstone
layers, dark gray (IOYR 4/1), red yellow and black mineral grains,
shiny irredesant black mineral and black mineral layers, very small,
moist, very fine to fine grain, hard.

52.00 Sandstone same as above.

52.30 Siltstone, gray (IOYR 511) slightly moist.

52.76 Siltstone, same as above.

53.02 Siltstone, same as above.

2
2
Si

I
I.
J
I

25212.65

5211.87

5211.57

5211.11

51.22

52.00

52.30

52.76

5211.87

5211.57

5211.11

5210.85

iNote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

Si
I



Well Detail Report for: RFNOI 0205 7/1/99

TOP BOTTOM
ELev Depth EVev Depth LITHOLOGY DESCRIPTION

5210.85 53.02 5209.90 53.97 Siltstone, same as above.

5209.90 53.97 5209.77 54.10 Siltstone, same as above.

5209.77 54.10 5209.68 54.19 Lost zone.

5209.68 54.19 5209.56 54.31 Siltstone, same as above.

5209.56 54.31 5208.80 55.07 Siltstone, same as above.

5208.80 55.07 5208.52 55.35 Siltstone, same as above.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



i MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page I of I

_ Fadlity G-ralJct of lCetieo5 Site Rifle Project )e± 1,!/e U01

i Boring/Well No. -

Ground Elev. (Ft.)

Location IN)

Bit/Auger Size .91/3Z2 & trai lie /9 frictena
Diameter (Inch 1. D.)

(El

Hole Depth (Ft) _3_

No. of Completions I
Stick-Up Height (Ft) I2 6
Slot Size 0,020

TYPE Vol. Icf. gal)
Blank Casing ScJ.I 0 O p -
Screen &e a;ee .- r.r 4.
Sump/End Cap ScJ, 40 . '4

L. Sand Pack Co S ic. : .A-*

Sealant -entalikb# 4"O-39@ft' 21,

L_ Grout PZeee'4l 20..
Locking Cover Installed /)I N Padlock No. 3
Drilling Method ODECX /Iitgr-J 1B- 9oO r.
Date Drilled S-4--S Date Developed .6-i9-9
Samplerls) l.Spsncer-

Interval (Ft.)
to ,ZL

t to ,p3
_to 3M-

t
D to zDv.,
P to _

Locaon Sketh 7
Cvmnt II

I-W

Sampling Method None.
Fluid Level/Date 9.It t*ooJ / ,-4'-/Jr.g 9

Remarks cgEw*'4r-ug3 g. i. to 20,J1fb t 1.

De, Bom/ PID wnoive No.; WEL GRHIC DESCRIPTION
eFT) C ppM kitervel CONSTIUCTION LOG

Required Infornation:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to wel);0 grain angularity; induration or plasticity; moisture content (moist
to saturated).

0 --- - -See, JJ,-A'Ao;C O.e6tit~ n j-,&/I GOZ.3.

zo . -
.~~ *_ _ _ -''

. l~~ . .S , -

* - All depths ared trw orewd

L Completed By J Verified By



WELL NO. z 0o

PLANNED INSTALLATION

CASING DIAMETER

CASING STICXUP HEIGHT A

TOP OF GROUT 2

GROUT TYPE Lie Co _3__5__b______

TOP OF PELLE3TS 2.O

SIZE OF PELLETS

WATER ADDED TO PELLETS t
(Gallons)

TOP OF FINE SAND LI D_
SAND SIZE il0-4V

TOP OF FILTER SAND Zf. &'

FILTER SAND SIZE lO-ZO

TOP OF SCREEN 2.t.ZO

TOP OF SLOTS 2.E&*3

TYPE OF SCREEN lee J rjg

SLOT SIZE .A_, D2 LI

DATE 5-0k96' /*+1-

FINAL INSTALLATION
J
-j

CASING STICKUP HEIGHT

TOP OF GROUT

S

I

'i

iI
I,

TOP OF PELLET,

Ji

TOP OF FINE SAND

TOP OF FILTER SAI qD

: Ii

TOP OF SCREEN J
IiL. L.

ff m

2 2

12 2

a ff

ME

L. 2BOTTOM OF SLOTS

TOP OF SUMP/END CAP

3h, D3

_ ?. 2D TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP 375b ' A BOTTOM OF SUMP/END CAP

TOTAL DEPTH 38.D

i
J
i
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Well Detail Report for: RFN01 0206 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0206 TOP GRAVEL PACK: 5232A0 23.00

NORTHING: 622956.94 BOTTOM GRAVEL PACK: 5217.87 37.53

EASTING: 1346148.30 TOP OF SCREEN: 5228.20 27.20

TOC ELEVATION: 5258.20 BOTTOM OF SCREEN: 5218.20 37.20

SURFACE ELEVATION: 5255.40 GRAVEL PACK LENGTH: 14.5

BOTTOM ELEVATION: 5217.40 SCREEN LENGTH: 10.0

TOTAL DEPTH: 38.00 CASING LENGTH: 40.3

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

LMthologv Details

TOP BOTTOM
Elev Depth Elev Denth LITHOLOGY DESCRIPTION

5255.28 0.12 5217A0 38.00 Silty sand, dark brown (10YR 3/3) 70% fine to medium grain sand,
20% silt, 5% subrounded gravel up to 1/4" long, 5% clay, slightly
plastic, well graded, moist, a few roots.

5250.78 4.62 5246.28 9.12 Sandy gravel dark brown (10YR 3/3) 60% subrounded, gravel up to
3" long, 25% fine to medium grain sand, 5% silt, saturated, well
graded.

5246.28 9.12 5242.28 13.12 Same as above, very little silt and fine to coarse grain sand.

5242.28 13.12 5241.28 14.12 Gravelly sand, dark grayish brown (1OYR 4/2) 60% quartzose sand,
with yellowand black and red minerals, also very tiny black chips,
white chips and green chips, medium to coarse, subrounded,
saturated, 40% subrounded gravel to cobbles, well graded.

5241.28 14.12 5234.28 21.12 Sandy gravel dark grayish brown 70% subrounded, gravel 30% fine
to coarse grain sand, saturated, well graded.

5234.28 21.12 5232.78 22.62 Sandstone, dark gray (7.5YR 4/0) fine grain with dark minerals some
quartzose calcite cementation, somewhat friable, poorly graded, wet
subrounded grains.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



i MACTEC-ERS
" 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page / of /

. .

beFacility'Grood Jincto 0s' eSa. Site R If/c Project lezi Ai; f)e UG WJ

; Boring/Well No. _

Ground Elev. (Ft.)

207- Location (N) (E)

Blank Casing
Screen
Sump/End Cap

L..Sand Pack
Sealant

! Grout

Bit/Auger Size Sh2 gel r)x*rob/2.5code.
Diameter finch I. D.J

TYPE: Vol. (cf. gall Interval (Ft.)
Sv, A Pc 4 , to 33,°
Lie e .'we lJL1 it 4 ' 3* to 3,o
0 -p" 43,9 to 4-ti?

ale, 7ewg tO
4,*, ici ge tk .:23S6 to Z4.6

2Oas J0;d e".L;: 6, tif 2C;. to 1.0

Hole Depth (Ft) .rJ, 3S
No. of Completions /
Stick-Up Height (Ft) Fkr5/
Slot Size O4.2i0

Location Sketcht P

F~x;' __Wa, _S4

Locking Cover Installed / N Padlock No.
Drilling Method sr)EX / Cp0KF I 4adai& m-bile E -Riov
Date Drilled S-/9-36 Date bevelopea S-J9-,96
Samplerls) L. Sp e ce

- __

Sampling Method Coc-.
Fluid Level/Date

Remarks 25' ee) C0s0et, -4'q 1, 3 ff tC k: to 20,3 49.

_ eDth Slowul PID Sarfe No.; WELL GRAPHIC DESCRIPTION
Fr) e* ppm iterval CONSTRUCTION LOG

Required Information:
Typical name; Munsefl color; percentage sand and gravel; sorting (poor
to wel); grain angularity; hiduration or plasticity; moisture content (moist
_to saturated).

.* . s 0 -3 p;1/, Sand ; 414rX br&'&.'.7 (#OyJq *#17) 3C196 4cfc 1, Cn ~ o.. e,1 Ora ecsubr&0fuewed is swb cfcor 5Y § fiu/v -'p /i. AcA,
* .5ijbs .'.b- 'd Sf f s abv.n l £S Yc s,/zl ,,well yrdce / 9 Oc

is _ siciij, piciS~t. A 4t, tool SlM

/ / ~0. ° 3-26 *San 7 4.lzet, elar& # {r <)vCsfsfts >2l

"2 _4 _ I .. , j ft VP i * . / eel .f-{7 /01 olexr*eSe

6 - fV&.t - _f _' _. i s. e /'- s..10 f(0e. jcrs.V i5 r. G s

l } l O * G Yale: "ief@-'a f
-E5 - Ar1 S SZetowwo<}-H5! ris} ,e C.5YR 4

s.* . 5 4 toist. Wtsa ct

t bo ; r f1(;.7 6r)'i fi)S, Same vlet 1 -, ced.c le,1t

_u fnrcvrg , r. sw,#4cAes -f Weaftje.d-- ~ 2.3 er i; , Z's5 JVR Vz) .,P ic )/44n" d°cro$s ere, irs-1401J r-7015t

3O + 2 t ~ t ^f. _ .,,_ .C.A& , ,,, C , e,, w) ma es, A . A (
-d a - e _ .'rj _;1 ,cr .c /e iv' h.. .. iia r' j4;33- . .' . fn - I

4z.4- 4 J-

,vdsIn e dorff . /0 Y'? 4 / 3ri A lr .

e a -4-2 , .so-. da'

a AN depths measured from gr ,t. )
L Completed By L~'. Verified By



WE LNO. 2007-

PLANNED INSTALLATION

CASING DIAMETER 4-

CASING STICKUP BEIGHTE F)J5 4

DATE 5'-'9-9 TIME /I9o

FINAL INSTALLATION

CASING STICKUP HEIGHT _

TOP OF GROUT 1.0

GROUT TYPE Po r c a4-3,95o

•c I i 50 o 45 m

TOP OF PELTLTS 2G.C

SIZE OF PLLE TS

WATER ADDED TO PELLETS A/m e-
(Gallons)

TOP OF FINE SAND _ __9. G_

SAND SIZE Z 9-40

TOP OF FILTER SAND

FILTER SAND SIZE /0°-Z0

TOP OF GROUT

TOP OF PrELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

J
J,

- J

IJ

J.

q i

j,

i
ihi

hi
hi
hi
hi
hi

hi

TOP OF

TOP OF SLOTS

TYPE OF SCREEN

SLOT SIZE

SCREEN 3 3,0

.33.37

0'.020

TOP OF SCREEN :

_! _

_ _

_ _

_ _

BOTTOM OF SLOTS 4- ,Z

TOP OF SUMP/END CAP _ 43,0 TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP 3-3

TOTAL DEPTH

BOTTOM OF SUMPJEND CAP'

43, 33



Well Detail Report for: RFN01 0207 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0207 TOP GRAVEL PACK: 5227.33 29.60

NORTHING: 622590.12 BOTTOM GRAVEL PACK: 5213.60 43.33

EASTING: 1344989.18 TOP OF SCREEN: 5223.93 33.00

TOC ELEVATION: 5256.93 BOTTOM OF SCREEN: 5213.93 43.00

SURFACE ELEVATION: 5256.93 GRAVEL PACK LENGTH: 13.7

BOTTOM ELEVATION: 5213.60 SCREEN LENGTH: 10.0

TOTAL DEPTH: 43.33 CASING LENGTH: 43.3

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5256.93 0.00 5253.93 3.00 Fill sand, dark brwn (1OYR 4/3) 90% sand fine to medium grained,
subrounded, to subangular, 5% gravel up to 1" subrounded t
subangular, 5% silt, well graded, no plasticity, moist, a few roots.

5253.93 3.00 5230.93 26.00 Sandy gravel, dark brown,(10YR 4/3) 80% subrounded to rounded
gravel up to cobble size, 15% fine to coarse sand, 5% silt, well
graded moist Note: water at 12ft.

5230.93 26.00 5230.23 26.70 Bedrock, mudstone, reddish brown, (5YR 4/3), slightly moist.

5230.23 26.70 5229.53 27.40 Cement.

5229.53 27.40 5227.16 29.77 Siltstone, dark grayish brown (10YR 4/2) and dark gray (7.5YR 4/0)
some very fine verticle to horizontal fracturing, a few splotches of
weak red, (2.5YR 5/2) up to 1 Omm a cross, very slightly moist
sandstone dark gray (7.5YR 4/0), very fine grain, dry.

5227.16 29.77 5225.93 31.00 Sand stone, dark gray, (7.5YR 4/0 very fine grain dry.

5225.93 31.00 5224.33 32.60 Siltstone, dark grayish brown (1OYR 6/1) with many coarse
prominent dark brown (1OYR 4/3) mottles, a few mudstone
concretions up to 10mm sproadically located in sample, very tiny
veritcle to horizontal fractures.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



IWell Detail Report for: RFN01 0207 7/1/99

TOP BOTTOM

Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5224.33 32.60 5222.50 34.43 Sandstone, gray (dark) (7.5YR 4/0) with very tiny black and red
mineral grains, tightly cemented, dry.

5222.50 34.43 5222.30 34.63 Mudstone, dark brown (IOYR 4/3) and yellowish brown (1OYR 514)
very soft slightly moist.

5222.30 34.63 5217.06 39.87 Siltstone dark brown (I OYR 4/3) a few fine distinct gray (10YR 611)
mottles, some very tiny fractures, verticle to horizontal, dry.

5217.06 39.87 5216.98 39.95 Mudstone, dark brown (I OYR 4/3) very soft slightly moist

5216.98 39.95 5214.53 42.40 Siltstone, same as 34.63-39.87ft.

5214.53 42A0 5213.93 43.00 Lost.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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i MACTEC-ERS
; 2597 B 3/4 Road

Grand Junction, Colorado 81502

Facflity Grand J', rcir 4erS,#z

Borehole Summarn
Page I I

Site ig f Jc Project A I, fle (.14 W.

,!::I ^ inD AtllK.
Longliligr rI'. " u'0 c

L Ground Elev. (Ft.) BitlAuger Size z-se, Oi d

Diameter (inch 1. D.)
TYPE Vol. (cf. gal) In

BlankCasing 4' P . °
Screen y Z IT
Sump/End Cap *.'7
Sand Pack 2.f*. h./a. __ _ _

Sealant imiilA l . 23.7
Grout 6&.^ _______
Locking Cover Installed I1 N Padlock No. 3379
Drilling Method C DE( mobi I 93-ft rig
Date Drilled 9/At - Date Developed F- Z9 -9E
Sampler(s) .1.Spencer

Locatio m N) IE)1

Hole Depth (Ft) 3&.o. 0 .
No. of Completions I
StickkLp Height (Ft) 2.0
Slot Size C, CA C

Sampling Method Oa;ler
Fluid LeveliDate 13,Z6 fo~c-/ 7-ZF-9

Remarksnaf f Op steel cas'n ra .e 24.6f t , 2 I
-

Dvpth Blows/ PID Sorple NU.: WQL GRAPHIC OESCRIPTION
nFT) 6 ppmn htarvai CONSTFICTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist

O to saturated).
_ _ ej1J Cdncij dart . bf .' C /C Yp? 4/) 9Oc

I a .. v &IfIr. S, 5a sl/tj ,elc .lt .c

_f. _5 .: _' 0-t ft., C i s j

-, jekiij-SI.i,9O/1

. _26,- So ' II ) ja, le b rca a C A GJ) Fet  g S4,(V,
. .. SO 10c~~r Wer^ te LovAPI Siz e, 259e f n. to n ,<bs~eu

_~f _-- _ . .- ,t, O ~

24f'--33.0 f3e4-ely ak, sd~ adar"I Ir x cOCY4<8)t

_ _c _~ _- _rv*~' _l I jq~zw re*r;e ian~

__._36 . C 4 \c%-% 30o v - 4, tt ec c -0 tle

a - AN depth mreasured from CromW level.

L Completed By Verified By



WELL NO. 2°8

PLANNED INSrALLATION

CASING DIAMETER

CASING STICKUP HEIGHT a0

TOP OF GROUT 5

GROUT TYPE Put-a~o1

TOP OF PELLETS .
SIZE OP PELLETS

WATER ADDED TO PELLETS 50-
(Gallons)

TOP OF FINE SAND 23. 9

SAND SIZE 2 1// o

TOP OP FILTER SAND 25. I"

FILTER SAND SIZE

TOP OF SCREEN 2 .77

TOP OF SLOTS

TYPE OF SCREEN

SLOT SIZE 20

BOTTOM OF SLOTS 32.2S

TOP OF SUMP/END CAP 37

BOTTOM OF SUHP/END CAP 38.0

TOTAL

DATEh 7/2v/?8 TIME /53c

FINAL INSrALLATION

CASING STICKUP E

TOP OF GROUT

TOP OF PELLETS -

EIGHT

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

- JI i

Ii

j

j

I
I
I
I
I

I
:z

I
.1
j

iIj

!.

am
3.

..

as

22

]BOTTOM OF SUMP/END CAP

DEPTH 39.0'



Well Detail Report for: RFN01 0208 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0208

623704.23

1344638.17

5260.78

5258.78

5220.78

38.00

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5235.08

5220.78

5231.08

5221.08

14.3

10.0

40.0

4.0

WASATCH

Depth

23.70

38.00

27.70

37.70

FORMATION -
UNDIFFERENTIATED

Lltholocty Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5258.78 0.00 5251.78 7.00 Gravelly sand, dark yellowish brown (1OYR 414) 60% fine to medium
grain subangular to subrounded sand, 30% gravel up to boulder
size, subrounded, 5% silt, 5% clay, well graded, moist.

5251.78 7.00 5238.28 20.50 Sandy gravel, pale brown (1 OYR 6/3) 70% subrounded gravel up to
boulder size, 25% fine to medium grain quartzose sand, subangular
to subrounded with red, black, and yellow mineral grains, 5Y% slit,
well graded dry. At 16 ft. formation is saturated. At 20 ft. there is an
oily residue (not from drilling operation) flushed from boring.

5238.28 20.50 5233.28 25.50 Cement-no recovery.

5233.28 25.50 5222.68 36.10 Bedrock, sandstone dark gray (10YR 411) quartzose fine grain
subrounded, red and black mineral grains, poorly graded, wet,
abundent organic matter.

5222.68 36.10 5222A8 36.30 Clay zone-no recovery.

5222.48 36.30 5220.78 38.00 Bedrock, sandstone dark gray (10YR 4/1) quartzose fine grain
subrounded, red and black mineral grains, poorly graded, wet,
abundent organic matter.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502
L i~ h T /1;^v6XOwwn

Borehole Summary
Page I of

I *.= P .- Project -J 6) IRi1VeJ (beiL'-'W-m.Iac55 I;? Iflar' .VJurL~1 t I -at r= W I I r _ .

BoringNWell No. Location (N) (E)

Ground Elev. (Ft.) Bit/Auger Size 11 /kZr-/e S4.,Sd;,'bomMe
Diameter finch 1. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
Blank Casing &I-4 P 'C- " c to /(ee6Z
Screen 1fqr 4elJ. J J0, 4, 4 ek.£2 to 3,&.FZ
Sump/End Cap &5e). fc 9e - Z to ~36gZto -739

- Sand Pack 5,-2 ft 9  j .- to

Sealant ,b /e P'IdS " 11.3 to &.3-
Grout 3L0o Lhentonlo8ikuI f.Ij Q.Gt 3  : ,3 to A.c

_ Locking Cover Installed (W/ N Padlock No. 3359
Drilling Method 64x Mokkbk 6-80 oi Sampling Method
Date Drilled -5-8F Date Developed 7-24--.B Fluid Level/Date

LSampler(s) 4. Spe7ner Remarks

Hole Depth (Ft) . 39. C
No. of Completions /
Stick-Up Height (Ft) 3. o
Slot Size C C21)

Locsf= Sketch - 7-. 7.

4 e. ; .±* __

. p4I t I
e jone-* zIG

All'-Ip W

VFle

4 ;Jer / Sp) 2, briel
1e62f+oc / i-)P?-.9S

Depth Blows/ PID SawvIe No.: WELL GRAPHIC DESCRIPTION
(FT) e ppm Wtrvma CONSTRIFCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity induration or plasticity; moisture content (moist

. - . to saturated).

O _ ..............................oe... yceol _ br-il W .................. : -A>Les.y/cs} "w J~ri" S/+) sf--t 4Xe;-
. . ea /fi si7vt c .0 g sonVc s;ii/d/c/ 1 , pe.r tJrad

"p' 2ael 4I)", pd~id,4 y/T4"

It -
4~n. 5 - _ .7_ / / / /;.-'-.' t. r 0 sit, OS/"S5, f}

C. -. -f..' , LY.

;, ''_.I .~ .,G5 _tS~St^. gI} .j're' V, ma's zJfe4
:X____.X . = a . s'- br,. (,-y~c-q *4) f

7O.L7[; , i, Cg ~g -r rr7-s S v}fSS C>'}f
. j -. .c S. 2(±3, 2b°c i;. -

* --.. - C

. . _ _ . _ _ c,¢ 3a-:XE e rervcsc 7,rs t-cv 64 e. A ry /rew z; z

7S _ .

c- ..

* - All depths measured from grourK )

L Completed By , ' Verified By



WELLNO. Z/0

PLANNED INSrALLAnON

CASING DIAMETER i

CASING STICKUP HEIGHT 5SL

DATE 7- /9g mE /3+9s-
FINAL INSTALLATION

CASING STICKUP HEIGHT

TOP OF GROUT H,

G,
GROUT TYPE re od

-

TOP OF PELLETS 3

SIZE OF PELLETS

WATER ADDED TO PELLETS j e-
(Gallons) J

TOP OF FINE SAND ____3__

SAND SIZE 2C-4

TOP OF FILTER SAND /3. 6

FILTER SAND SIZE /t-2C

TOP OF GROUT

TOP OF PELLETS

TOP OF FINE SAND

J
j
I

I.ji

..

i
i

i
i

.i

I
I

.i

I1

TOP OF FILTER SAND

TOP OF SCREEN 1 6 F2
TOP OF SLOTS /7, IC

TYPE OF SCREEN 0 j4e-ed

SLOT SIZE C;____ ?_ _C

TOP OF SCREEN

BOTTOM OF SLOTS 3 ( rd�6_

TOP OF SUMP/END CAP --3C'.F2

BOTTOM OF SUMP/END.CAP 3 .33

TOTAL

TOP OF SUMP/END CAP _

BOTTOM OF SUMP/END CAP ;

DEPTH sFgC

j



Well Detail Report for: RFN01 0210 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0210 TOP GRAVEL PACK: 5234.83 11.30

NORTHING: 620982.00 BOTTOM GRAVEL PACK: 5208.74 37.39

EASTING: 1336626.79 TOP OF SCREEN: 5229.31 16.82

TOC ELEVATION: 5249.13 BOTTOM OF SCREEN: 5209.31 36.82

SURFACE ELEVATION: 5246.13 GRAVEL PACK LENGTH: 26.1

BOTTOM ELEVATION: 5208.13 SCREEN LENGTH: 20.0

TOTAL DEPTH: 38.00 CASING LENGTH: 40.4

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Llthologv Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5246.13 0.00 5236.13 10.00 Loess, yellowish brown, (10YR 5/4) 80% fine grain, subangular to
subrounded sand, 20% silt/clay poorly graded slight plasticity, moist,
calcareous, a few roots and pebbles up to 3/4 * in top 2ft

5236.13 i0.00 5230.13 16.00 Gravelly sand, dark yellowish brown, (IOYR 4/7) 60% fine to coarse
grain subrounded to subangular sand, 35% subrounded gravel up to
cobble size, 5% silt/clay wellgraded, moist.

5230.13 16.00 5218.13 28.00 Sandy gravel, dark yellowish brown (IOYR 4/4) 70% gravel
(subrounded) up to boulder size, 25% fine to coarse grain sand, wet
well graded, saturated at 17ft.

5218.13 28.00 5215.13 31.00 Gravelly sand, dark yellowish brown, (IOYR 4/4) 60% medium to
coarse grain subrounded sand, with red, yellow, and black mineral
grains, a few white and green tiny chert chips, 40% subrounded
gravel up to boulder size, wellgraded, saturated.

5215.13 31.00 5211.13 35.00 Sandy gravel, same as 16-28ft.

5211.13 35.00 5208.13 38.00 Bedrock, sandstone dark grayish brown (1OYR4/2).

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



I MACTEC-ERS
L 2597 B 3/4 Road I

Grand Junction, Colorado 81502

L. Facility 6rndJ&.'ncdten Cf erail'afs Site R iif le.

Borehole Summary
Page 1 of I

Project tJej A iR,4 lG (W

(El; Boring0Nell No. 2/I Location (N)

Grouna Sev. IttJ Bit/Auger Size 7?Retwreddkj
Diameter (inch I. D.)

TYPE Vol. Wcf. call
- Blank Casing sa. 4 0p,2" ZO

Screen 1ee LJreIJeZ..d 2 " ..
Sump/End Cap sJ. 44D .1ci"- ,2 ,G

_ Sand Pack S;IiciE&'. A l Z 4
Sealant r'n7;&C Pe// 4 s 153fAV 4 A
Grout Awre 6n. 4,0 fff 4

L Locking Cover Installed (/)i N Padlock No. 5 j33
Drilling Method ODEX Mobi;& 8-sp -;a
Date Drilled 5 9g Date Developed A-26 -Sb
Samplerls) A. :9peencer-

Interval RFt.)
- to z1L,
Ls to, Pi,C
N.to VZ.Z5

kttom
t4 to -44.4-
.4-to /.0O

Hole Depth (Ft) 3
No. of Completions J
Stick-Up Height (Ft) Fksb
Slot Size 1 i9ZO

Location Sbmch z
all I1 -4)

f Sampling Method _ __z__2Je__
Fluid Level/Date 3oX5 +ko.-/ 5-29-.9f

Remarks

DOWh slows PID Saple No.: WELL GRAPHIC DESCRIPTION
I e 6* ppm Iterval CONSTRUCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist

0 O - _ to saturated).
_ v F; iI dor /f rawn C/O Y q4/3) yrau0lIsirne 4 i.Te f;

46 7p.6-/s 0l mo. t 9 r. s4 v¢,,/C su~revanXl.4 9 rvc/pt /cMIof
. /0-z /eS~r{Rvet11 / {o; tbs'.* Flo rbtj/F) well yreweaL) vrl s -t pe

/0 1 . sJ;,*)- p l.6 A46i rcoods
4zt_--o 7 D- Fill fa/, jrpocl), sOA4/, i/WIsP d ro&f (it'i i-/G

20- 0,°3$~~~ tC {/lOO;of>. ~iP l1t. u ~ 5Jiigir 35Rc saiwcC' su
'-.-.. 9 . S to S /PS;h top-to {4 3 Zk Size

COe~ r eded,1 in O ijL
. 3S.L. f t av i er _

5V ;1?Ie ,e ;amk
4 I ., Z59 f< . 2 0 m.edIr: 5-

Z3.0-4? 4Zee5, yel1&wiA'sra'n (OVY' +)s.)t/Cidd ie

aa, *- .erl n. f s-ar, SF:-, O"J* ev r *- , e , -rse S

_ : :i. A ie J if §, 1,a/cle#6s /c.Pt .
70 . '-: -C::G° eVN30 -d;J NM 32

. ~~~~~C . cC ',s Jff Jde"sl Pc fJs toS ~ f,; g hp. tlyf Oist26-tz.X9 - 7c@^wtc~ 4Js.2 ,o~i.e~ wibr s.e. 3of

oD-5 f rs*'~ _> . .. Sa-.2 'izked besro i7cjriwj C/Off 5/,) a ev, e~

_~~~~~~IJ 60~~ci c/~i abr~n/r h ^ts
_5 _ __2rti 0 e;"£)oiveeRs,1^0s

_f _ks .

r.

a - AU dept w d fm hs

I Completed By _ _ _ _ _ _ _ _ _ Verified By



WELL NO. 2 11

PLANNED INSTALLATION

CASING DIAMETER 2

CASING STICKUP HEIGHT F LoSL.

DATE --2UG-3S TIME

FINAL INSTALLA1ION

CASING STICKUP HEIGHT _

TOP OF GROUT tO

GROUT TYPE 302o sphd3

TOP OF PELLETS

SIZE OF PELLETS 4

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND 4 , 4
SAND SIZE 20-40

TOP OF FILTER SAND __ G_ .

FILTER SAND SIZE /1^2t

TOP OF SCREEN 57, Or

TOP OF SLOTS 5/,50

TYPE OF SCREEN Uee IJ; re -rpp

TOP OF GROUT _

TOP OF PELLETS

TOP OF FINE SAND

I

j

-j

.1

J
J
J

J
J

J

I,
I.
U,
I J

I.

TOP OF FILTER SAND

SLOT SIZE , D20

_! _

a _

_ _!

_ _

.i a

.f _

TOP OF SCREEN

TOP OF SUMP/END CAP

7/.50 -BOTTOM OF SLOTS

TOP OF SUMP/END CAP ), a

BOTTOM OF SUMP/END CAP 72. 25

TOTAL

BOTTOM OF SUMP/END CAP

DEPTH 7J3,0



Well Detail Report for: RFN01 0211 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0211 TOP GRAVEL PACK: 5239.57 47A0

NORTHING: 622736.96 BOTTOM GRAVEL PACK: 5214.72 72.25

EASTING: 1339190.84 TOP OF SCREEN: 5235.32 51.65

TOC ELEVATION: 5286.97 BOTTOM OF SCREEN: 5215.32 71.65

SURFACE ELEVATION: 5286.97 GRAVEL PACK LENGTH: 24.8

BOTTOM ELEVATION: 5213.97 SCREEN LENGTH: 20.0

TOTAL DEPTH: 73.00 CASING LENGTH: 72.3

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Denth LITHOLOGY DESCRIPTION

5286.97 0.00 5279.97 7.00 Fill, dark brown, (10YR 413) gravelly sand 80% fine to medium grain
sand, 10% subrounded up to 1cm long, 5% silt, 5% clay, well
graded, very slight plasticity, slightly moist, a few roots.

5279.97 7.00 5277.97 9.00 Fill gravelly sand, yellowish brown (IOYR 5/6) 60% fine to medium
grain, subrounded sand, 35% gravel, subrounded to subangular up
to cobble size, 5% silt, wellgraded, moist.

5277.97 9.00 5263.97 23.00 Sandy gravel, yellowish brown (IOYR 5/4) 70% subangular gravel ur
to cobble size, 25% fine to medium grain sand, 5% silt, moist,
wellgraded.

5263.97 23.00 5239.97 47.00 Loess, yellowish brown (1 OYR 513) silt/clay to very fine grain sand,
angular to subrounded grains, calcareous, very homogeneous,
poorly graded, slight plasticity wet. Note: plasticity increases with
depth.

5239.97 47.00 5216.97 70.00 Sandy gravel dark yellowish brown (IOYR 4/4) 70% gravel,
subrounded up to cobble size, 30% fine to coarse grain subangular
to subrounded sand, well graded, no plasticity, slightly moist Note:
visible water at 55ft.

5216.97 70.00 5214.97 72.00 Weathered bedrock, mudstone gray (IOYR 5/1) a few medium
distinct, yellowish brown (10YR 5/4) mottles some verticle to
horizontal fractures very small moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



.MACTECERS
- 2597 B 3/4 Road

Grand Junction, Colorado 81502

I Facility 6nov7/snct£on Ops#ra iams Site ARif/cle

Borehole Summary
Page I of L

Project AkeCaR;Ike 06VW

Boring/Well No. 2 / Location IN) (El

Ground Elev. (Ft.) Bit/Auger Size 75; Snd' I ae,
Diameter finch 1. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
Blank Casing tA 1oavc aO to Jg
Screen Y : ;:M 2 44 to S.64
Sump/End Cap *C6 '.o evc.. t o biA
Sand Pack ' g S6' L. IC_ _ _ to
Sealant be j$c/S. W4" Jf tt s3.o to L5,'& .
Grout 5. to Jo
Locking Cover Installed )1 N Padlock No. .535.9
Drilling Method 00,EX Ale bi/ 6-90 RA i Sampling I
Date DrilledZ 5;t .4J. , Date Developed 0- 239-9g Fluid L
Samplerls) W( Karp Remarks

Hole Depth (Ft) Ai7 O

No. of Completions J
Stick-Up Height IFtl F/o-gh
Slot Size 0,020

Locsion Sketch 2
I!~CrsS S k e.v

z";free t V?1

Method Lcs b Zo /5<01it47 e z
Level/Date v.0. -1 S .61a619 P~

D Ih al PID Sanple No.: WELL GRAPHIC DESCRPTION
F1 _ ~psm Intervdl CONSTRlCTION LOG

Required Inforration:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated). -
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,I a

3o -
L' :; d.
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S ;f h-,#/f S .j f r D i * .1 4co/CPeSW .5- Thu LI st
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* A11 depths meaured from Ground level.

Completed By K I +p / 1/. $5fenceiRl Verified By
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WELL NO. ol Ia

PLANNED INSTALLATION

CASING DIAMETER

CASING STICKU HEIGHT F/v /Sk

DATE 6 TI M SME , q o 6'

FINAL INSNALLATION

I
: i

J ,
I J

TOP OF GROUT ,L0

CASING STICKW

TOP OF GROUT _

TOP OF PELLETS

P HEIGHT

:

I:. .
GROUT TYPE 3D o so) J-," ws9

"Po,.eGCod"
Poi e !6I

TOP OF PELLETS l <.

SIZE OF PELLETS O.__ S_ __

WATER ADDED TO PELLETS 5. o
(Gallonu)

TOP OF FINE SAND

SAND SIZE ;LG - Ltn

TOP OF FILTER SAND 5.0

FILTER SAND SIZE

TOP OF SCREZEN J 4.

TOP OF SLOTS 4.47

TYPE OF SCREEN 4

SLOT SIZE O.p o G

BOTTOM OF SLOTS

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP o

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

mJ

J
i
i
i

.i jII

.1

I-i

IIii

!! L.

!! 2

2 M

off

2 a

a 2

rTOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

TOTAL DEPTH 9 Co



Well Detail Report for: RFN01 0212 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0212 TOP GRAVEL PACK: 5252.62 33.00

NORTHING: 624838.51 BOTTOM GRAVEL PACK: 5228.62 57.00

EASTING: 1342088.94 TOP OF SCREEN: 5249.22 36.40

TOC ELEVATION: 5285.62 BOTTOM OF SCREEN: 5229.22 56.40

SURFACE ELEVATION: 5285.62 GRAVEL PACK LENGTH: 24.0

BOTTOM ELEVATION: 5228.62 SCREEN LENGTH: 20.0

TOTAL DEPTH: 57.00 CASING LENGTH: 57.0

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5285.62 0.00 5250.62 35.00 Loess, yellowish brown (IOYR 5/4) 80% fine grain subangular to
subrounded sand with black, red, yellow, and orange mineral grains,
15% silt, 5% clay, poorly graded, homogeneous, slight plasticity,
moist, calcareous, the first few ft., gravel up to 1/2 " long.

5250.62 35.00 5229.12 56.50 Sandy gravel, dark brown (1 OYR 4/3) subangular to subrounded
sand, fine to medium grain, <1% clay, possibly gravel up to cobble
size, 75% gravel and 25% sands.

5229.12 56.50 5228.62 57.00 Wasatch bedrock gray siltstone, minor clay at contact mostly on
weathered competent siltstone, attempted split spoon smaple at 57f1

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



i MACTEC-ERS
6- 2597 B 3/4 Road

Grand Junction, Colorado 81502

L Facility 1irwdnancib& a/Per~oj'os

Borehole Summary
Page I of t

Site ' VJr Project A)eLjgiv)e Li6Lt1I

Boring/Well No.
Li. s .a ..- a

21-3 Location (N) (El

.
.

Ground clev. Iriw ______
Bit/Auger Size t $o'4odf;K 4d"Me.*-

Diameter finch 1. D.)
Hole Depth (Ft) _ _T?_V

TYPE Vol. Wcf. gal)
Blank Casing Sc' 4.CpiG Z C
Screen ieceWre 0We4 Z"c
SumplEnd Cap 5;S 4D' fPVC 2" 3/.Z

,_ Sand Pack. 5;1;co 20-0
Sealant p ;k oeJl ... 2 ftW -AL
Grout Ccncf.

L Locking Cover Installed &I N Padlock No. 33a9
Drilling Method 004J( Meobie 6-80 i-i

Date Drilled G-ZS-..9B Date Developed a -29-99
Sampler(s) L.Spencer

Interval (Ft.)
-to G.ZV
o to JAZ4o

.0 to l vo
O to O

No. of Completions
Stick-Up Height (Ft) rkg i
Slot Size o.c20

Locat= on ch

r-I METer

Sampling Method &uk'rI s,.te1
Fluid Level/Date 19.igFY % L b / 2F-V

Remarks &If pr.f egsjf i. a&6 4Zl>' oreapnj l Iel
j _

DeW Slows/ PID Sample No.; WELL GRAPHIC DESCRIPTION
FT) 6e ppm rkuval CONSTRUCTION LOG

Required Information:
Typical name; Munseil color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity; moisture content (moist

- to saturated). I

O _1 . orss , °-3tOt;S Xleda isfh/ b tD-J ( Ir A 6f1 c) c 9Ve 0n qfle.vZ
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. 0_ __* |* .,.. ........ f &ucsJEs2
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L Completed By __ Verified By



W ELNO._ _ _

PLANNED INSTALLATION

CASING DIAMETER 2"

CASING STICKUP HEIGHT FJI5)1

OC OF GOe, 4T

TOP OF GROUT '

DATE G- 8 TIME / 1 54,5

FINAL INSTALLATlON
i-~I

.i

CASING STICKUP HEIGHT_

IJ
TOP OF GROUT

-

'i

TOP OF PELLETS /_ _

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAD 4
SAND SIZE 2t6 -40

TOP OF FILTER SAND

FILTER SAND SIZE /0-70

TOP OF PELLETS

TOP OF

TOP OF

FINE SAND

FILTER SAND

TOP OF

TOP OF SLOTS

TYPE OF SCREEN

SLOT SIZE

SCREEN G.ZO

Vee e We IkWmpseA
Tshno

0.020

TOP OF SCREEN

BOTTOM OF SLOTS 3).,0 +

TOP OF SUMP/END CAP - 1, 20

BOTTOM OF SUMP/END CAP '/1 71
TOTAL

ff

..

. a

,-!
..

22

M.
..

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

DEPTH 2,0

ma



Well Detail Report for: RFN01 0213 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0213

NORTHING: 625507.49

EASTING: 1343944.68

TOC ELEVATION: 5265.83

SURFACE ELEVATION: 5266A0

BOTTOM ELEVATION: 5234.40

TOTAL DEPTH: 32.00

DECOMMISSIONED: No

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5262.40

5234.63

5260.20

5235.20

27.8

25.0

31.2

2.0

ALLUVIUM

Depth

4.00

31.77

6.20

31.20

LitholoaV Details

TOP

Elev Depth

5266.40 0.00

BOTTOM
Elev Depth

5253.40 13.00

LITHOLOGY DESCRIPTION

Loess yellowish brown (10YR 5/4), 80% fine grain angular to
subrounded sand with yellow, black, red and orange mineral grains,
15% silt, 5% day, poorly graded, homegeneous, slight plasticity,
moist, calcareous.

5258.90 7.50 5237.40 29.00 Gravel, dark brown (10YR 4/3) 90% gravel, subrounded in to boulde
size, 10% fine to medium grain subrounded to subangular sand, wel
graded, saturated.

5253A0 13.00 5250.40 16.00 Gravelly sand, some as above, 20% gravels, subrounded up to
cobble size.

5250.40 16.00 5243.90 22.50 Sandy gravel, dark brown (10YR 4/3) 70% subrounded gravel up to
boulder size, 25% fine to medium grain subangular to subrounded
sand, 5% clay/silt, well graded, wet very slight plasticity, calcareous.

5243.90 22.50 5258.90 7.50 Lost circulation-no returns.

5237.40 29.00 5236.90 29.50 Sand, grayish brwn. (IOYR 5/2) 90% fine grain subangular to
subrounded quartzose sand, with yellow, black and red mineral
grains, a few tiny pyrites, a few tiny white green and orange cherts,
calcareous, 10% gravel, poorly graded, saturated.

5236.90 29.50 5234.40 32.00 Bedrock, mudstone, dark gray (5YR 4/1) common medium distinct
brownish yellow (1OYR 6/6) mottles, horizontal to verticle tiny
fractures, moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



i MACTEC-ERS
L" 2597 B 3/4 Road

Grand Junction, Colorado 81502

L Facility GrardlonctiO &rt;ffo, Site R;fle

Borehole Summary
Page j... of I

Project OJet.' 8;Rf

Boring/Well No. Z bt

Ground Elev. (Ft.) Bit/Auger Size ?"Acicbb
Diameter finch I. D.)

TYPE Vol. Icf. gal) In
- Blank Casing _

Screen _

Sump/End Cap _ ____

Sand Pack /
Sealant __/
Grout ______P_3

_ Locking Cover Installed Y AJp Padlock No. IA
Drilling Method oOSX n3- C, 0r a

Date Drilled 5-t2-3 0 Date Developed /JA
i Samplerls) / . Sotincer

Location (N) _ (El

Hole Depth (Ft) 32.0O
No. of Completions i
Stick-Up Height (Ftl I JA
Slot Size /
U.._._

Locatio Swachl pL
.I A) # V

t *14

Sampling Method peli Jd,,iP I
Fluid Level/Date rs/, -_g (04ek:-set " eCi9wi)

Remarks 4dwoon4A Crr-n

-

Depth' Blowu/ PID Sample NO. WELL GRAPHIC DESCRIPTION
.FTn ppm kterval CONSTRUCTON LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to weD); grain angularity; induration or plasticity; moisture content (moist

.__O__to saturated).
. 0-3 Fi l s;Hj7 u rwee/)a .send, di h lorfS5 t;c- Io. 0 b-a i

.r .Yie.. c~.kek- 4dIo .nAf*-se _ol, . .104 a,-)-- 7 fraw'

4 ee ... 0 : Shc , -r e I , -S b r.eo*Ic to*Z 1s
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.pi- ____. - At. :,40As rf . 5o S
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.. dv vcr I c le frac ies,

a - AN depths esw ebd from . C---L Completed By __,_ _ "_'__ _ Verified By



Well Detail Report for: RFN01 0214 - - 711199

J
GENERAL INFORMATION SCREENING INFORMATION jSITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

- DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0214

626122.25

1346000.06

0.00

5311.90

5279.90

32.00

Yes

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Eleo Depth

J
J
Ij

Litholoqy Details

TOP
Elev Depth

5311.90 0.00

5308.90 3.00

5298.90 13.00

5281.90 30.00

BOTTOM

Elev Death

5308.90 3.00

5298.90 13.00

5281.90 30.00

5279.70 32.20

LITHOLOGY DESCRIPTION

Fill silty, gravelly sand, with less, yellowish brown (10YR 5/4) 50%
loess, 40% fine grain sand 10% subrounded gravel up to 1/2" long,
5%, poorly graded, slightly plasticity, slightly moist.

Silty loess, yellowish brown (1 OYR 5/4) 90% loess, 5% very fine
grain sand, 5% subrounded gravel up to 1/4 long, poorly graded,
slightly plastic, slightly moist. Some white to clear calcite, grains,
splotches, up to 1/4" round, a few patches of clear fine grain sand.

Same as above with linionite staining, and 10% mudstone nodules.

Mudstone, weak red (IOYR 5/3) and gray (IOYR 6/1) with many
coarse prominent brownish yellow (10YR 6/6) mottles, slightly moist
with horizontal to verticle fractures.

. I

I

IJ-Ji
J
I1
U

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J
1



MACTEC-ERS
2597 B 3/4 Road
Grand Junction, Colorado 81502

L. Facility 67oraci43, Civ

Borehole Summary
Page I oft

Site A'; -fkO

i - Boring/Well No.

! of- ,

.1or
I . N

Location IN)

� I

Project -e" R4k. L'E Lt.

Grouna clev. Inr._ Bit/Auger Size j-3/j ,5ondvKik Ncr4"re-

Diameter finch I. D.)
Hole Depth (Ft

(El
. --> . C

TYPE Vol. (cf. gat)
- Blank Casing 5 4D ovc - C

Screen ver 2j " 6
Sump/End Cap d -C n-..-2 " ,. ZJt

Sand Pack Cc. L5&i;C $3o f i
Sealant VsefAs;Ic Pts t'L 0Si' 4.

Grout Ccreel 1.0 ft /f
i Locking Cover Installed (JI N Padlock No. .3

Drilling Method ODE'12i Mtb;le 63-fo .-
DateDrilled A Date Developed -- g98

Interval IFt.)
, to S:.c°4-
L4to !LfIf

to 2

. to -,o
L to 0

No. of Completions I
-: . Stick-Up Height IFt - Z.9

Slot Size 0. 02 0
Locatin Skeatch t 4oe¶~smL

kf--

* ZIS5

Sampling Method &; kr JSpI.i barre. I
Fluid Level/Date AZ f t&C O i -1-9

Samplerlsl Z. -1. Spence r- *Remarks

Depth Blows/ PID I Sample No.: I WELL IGRAPHICI DESCrPPTOtN
IFTI _ Pm hterve CONSRICTIOI _LOG

Iap e i i I $ o o c e a k _ _ _ _ _ _ _

Required Information:
Typical name; Munsell color, percentage sand and gravel; sorfing (poor
to well); grain angularity; induration or plasticity; moisture content (moist
to saturated).I L0 -
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0 �
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WELL NO. 2 /5

PLANNED INSTALLATION

CASING DIAMETER 2

CASING STICKUP HEIGHT 2, 90 O

DATE 7 32i T-ME O9 034.0

FINAL INSTALLATION

CASINO. STICKUP HEIGHT _

J
i

I
IIj

_

TOP OF GROUT
-

TOP OF PELLETS

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND * 0

SAND SIZE __0-40

TOP OF FILTER SAND ,

FILTER SAND SIZE )-ZO

TOP OF SCREEN 6,P

TOP OF SLOTS 7, /J

TYPE OF SCREEN 6,L );e iaosi

SLOT SIZE 0, D2

BOTTOM OF SLOTS 2/.c68

TOP OF PELLETS

TOP OF FINE SAN

If. j

IJ

.i
*I}

TOP OF FILTER SAND

TOP OF SCREEN

'! L

a _f

_ a

e _.

_ _

_ L

TOP OF SU2P/END CAP 2/1 '4

BOTTOM OF SUMP/EN CAP ZZ.4/

TOTAL

TOP OF SUMP/END CAP

Ox OF SUMP/END CAP

I

J

J

ii

i

BOTT

DEPTH V. <



Well Detail Report for: RFN01 0215 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0215

624655.44

1348154.20

5271 A2

5268.52

5246.02

22.50

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Eley

5264.52

5246.11

5261.68

5246.68

18.4

15.0

25.3

2.0

ALLUVIUM

Depth

4.00

22.41

6.84

21.84

Litholocy Details

TOP BOTTOM

Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5268.52 0.00 5260.52 8.00 Sand, dark brown (7.5YR 4/4) 90% fine to coarse subrounded to
subangular quarizose sand, black, red, and yellow mineral grains,
orange chips, very small, saturated at 6ft., poorly graded, 10%
gravel, 10% gravel up to 114 "long.

5260.52 8.00 5255.52 13.00 Gravelly sand, same as above, 60% sand, 40% gravel up to 1" long.

5255.52 13.00 5247.52 21.00 Sandy gravel, dark brown (7.5YR 4/4) 70% gravel, subrounded up tc
2 " long, 30% fine to coarse grained subrounded to subangular
sand, red, yellow, black, and orange mineral grains, tiny green and
white cherts, well graded, saturated.

5247.52 21.00 5246.02 22.50 Bedrock, mudstone, light olive brown (2.5YR 5/4) many coarse
prominent mottles in gray (IOYR 6/1) matrix, wet, vericle to
horizontal tiny fractures.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



I MACTEC-ERS
2597 B 3/4 Road
Grand Junction, Colorado 61502

" Facility 65ond ~FTnci, ,erut;i*o Site gi; f
Locat

Borehole Summary
Page I of

Project -Akti R.4fJe L4W

ion IN) (El

Hole Depth (Ft) 215
No. of Completions I
Stick-Up Height IFt) 3.2
Slot Size 0.02o

Boring/We!l No. 2I C

Ground Eiev. (Ft.) _ Bit/Auger Size FV "$San4dvi)' A ,arer-,
Diameter finch 1. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
-Blank Casing St4.4Dpvc 0 to to

Screen o ce&J. ejrpft to C.0SO
Sump/End Cap " *e Z LI

1 
- ° to OF

Sand Pack C .5; 1 .,C ro-0 I o t6t to ;, 0
Sealant 6q.tv; ic lkts 0. o. ftJ 4.0 to /,0
Grout AClciet. *.Di 1.0 to e5
Locking Cover Installed &/l N Padlock No. S335
Drilling Method OlDD X MeJc'Je B-so R; Sampling Mt
DateDrilled 7-/-SO Date Developed -F 1-9g Fluid Lev
Samplers) L. .Spen-er Remarks

Location Sketch - C 4f 1
III,

&rae.-I SoJ; t b rPeC
.bI I /.7-5-3B

ethod
vel/Date

D~rh I BlowsI PiPDI SanIle NO.; WELL GRAPHIC DESCRIPTION
(FT) e PPMInterval ICONSTRUCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticiy; moisture content (moist
to saturated).-I L0 4-I-,I-�-4
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WEGUALNNO. __ _

PLANNED INSTALLATION

CASING DIAMETER I

CASING STICKUP HEIGHT _ 3.Z0

TOP OF GROUT °

F_-19B
DATE ±HS TIME / F-30

FINAL INSTALLATION
J
SEJ

CASING STICKUP HEIGHT_ J
2

TOP OF GROUT

GROUT TYPE _ Crn cr de 2J
2

TOP OF PELLETS 1A0

SIZE OF PELLETS

WATER ADDED TO PELLETS AJ-c
(Gallons)

TOP OF FINE SAND 4,0

SAND SIZE Z0-v4°

TOP OF FILTER SAND 50

FILTER SAND SIZE /0-20

TOP OF SCREEN S10

TOP OF SLOTS _ __

TYPE OF SCREEN V ce (Ji re Urtppod

TOP OF PELLETS

2
2

TOP OF

TOP OF

FINE SAND

FILTER SAND

SLOT SIZE - 5.020

BOTTOM OF SLOTS

_ _!

L_ _

_ _f

_ a

TOP OF SCREEN

TOP OF SUMP/END CAP _

J

2
J

.2
j
LJI
jJ

7 54.3 1

TOP OF SUMP/END CAP Z0,5C

BOTTOM OF SUMP/END CAP /I0 ? BOTTOM OF SUMP/END CAP

TOTAL DEPTH 2/, S'
J

:J.



Well Detail Report for: RFN01 0216 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Deyth

LOCATION CODE: 0216 TOP GRAVEL PACK: 5258.13 4.00

NORTHING: 623300.84 BOTTOM GRAVEL PACK: 5241.06 21.07

EASTING: 1348007.04 TOP OF SCREEN: 5256.63 5.50

TOC ELEVATION: 5265.41 BOTTOM OF SCREEN: 5241.63 20.50

SURFACE ELEVATION: 5262.13 GRAVEL PACK LENGTH: 17.1

BOTTOM ELEVATION: 5240.63 SCREEN LENGTH: 15.0

TOTAL DEPTH: 21.50 CASING LENGTH: 24.3

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Llthology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5262.13 0.00 5259.13 3.00 Silty sand, very pale brown (1OYR 7/4) 70% very fine to fine
subangular sand, 25% silt, 5% clay, poorly graded, dry, a few roots.

5259.13 3.00 5255.13 7.00 Sandy gravel very dark grayish brown, 60% subrounded gravel up tc
1 1/2 * long, 35% fn to medium grain subrounded to subangular
sand, 5% silt, well graded moist.

5255.13 7.00 5251.13 11.00 Same as above but with cobbles.

5251.13 11.00 5246.13 16.00 Sandy gravel, black (10YR 2/1) same as above but with heavy
organic odor, wet, saturated at 14ft.

5246.13 16.00 5244.63 17.50 Bedrock, mudstone, gray (IOYR 5/1) with many coarse prominent
yellowish brown (IOYR 5/4) and a few fine distinct weak red (2.5YR
5/2) mottles, verticle to horizontal tiny fractures, moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
- 2597 B 3/4 Road

Grand Junction, Colorado 81502

L Facility £~rgnd/JL'fCti-0 t2cAti#n5

Borehole Summary
Page 1 of -

site R;i4) Project ANes'. fli le

Boring/Well No. 2 1 7- Location (NI IE)

Ground Elev. IFt.) Bit/Auger Size 7i wie k
Diameter finch 1. D.)

Hole Depth IFt) _ Z3.0

TYPE Vol. (cf. gal)
-Blank Casing 5d c go 2'

Screen yec Jteldc tlfrjew 2"
Sump/End Cap W 40Dp.c ______

L Sand Pack C61/. 5; __ Ic _ -0

Sealant o i k 5
Grout _

Locking Cover Installed /I N Padlock No. 533 3
Drilling Method OOEK MobiJr J-Po rig

Interval (Ft.)
17 to 7.,
4A.. to ~22.4.0
7Ao to zz.40

0 to 0

-to

No. of Completions I
Stick-Up Height IFt) ; A,;t
Slot Size 0. ozo

Locatn 5kotch p

--i
I - ?v

Sampling Method -5-old rre2 lcy ,
I

Date Drilled s-R-a98
t Samplerls) .1. 4pennegI

Date Developed Fluid LevetlDate 3 X,9 -70 4- /-89I
Remarks

DeWpti lows/ PID Sarrgl No. WELL 6RAPHIC DESCRIPTION
FrTI el prn ktaeva CONSTRUCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to weD); grain angularity; induration or plasticity; moisture content (moist
to saturated).

. .;.'--*. .C7 ,Si 5 ancd da( brio J1 JP7& 3v 3 tif 'o. te eZt.f
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-Wwd s3., Cei -aye r -r

Lk?"n.-a I *c h-eF e- x/,l -- i-iIIaI . wIaClPak

L
a*- All depths neasured frwm oround leil. I

L Completed By _-_ _ _______________ Verified By



WELL NO. 21-

PLANNED INSTALIATION

CASING DIAMETER I

DATE £9-3 TIME /0O30

FINAL INSTALLATION

CASING STICKUP HEIGHT h 7- CASING STICKUP HEIGHT -

TOP OF GRO

GROUT TYPE

OUT .A/ TOP OF GROUT _

TOP OF PELLETSTOP OF PELLETS __

SIZE OF PELLETS

WATER ADDED TO PELLETS
(Gallons)

TOP OF FINE SAND 3,D

SAND SIZE 20-4°

TOP OF FILTER SAND Z.

FILTER SAND SIZE /0-2O

TOP OF SCREEN 7,4 0

TOP OF SLOTS ______

TYPE OF SCREEN Vee);oL "or¢/

SLOT SIZE C_ _ __°

BOTTOM OF SLOTS ___,3_ _

TOP OF SUMP/END CAP Z , 4 i

BOTTOM OF SUMP/END CAP 2 2. 38

TOTAL

TOP OF FINE SAND

TOP OF FILTER SAND

', 'I.i

:-
I

,1
;

I
i

.i

i

J

JJ

TOP OF SCREEN _

L..

L..
*-
a.a

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

DEPTH 23.6



Well Detail Report for: RFN01 0217 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0217 TOP GRAVEL PACK: 525228 3.00

NORTHING: 622965.11 BOTTOM GRAVEL PACK: 5232.30 22.98

EASTING: 1346146.38 TOP OF SCREEN: 5247.88 7.40

TOC ELEVATION: 5256.98 BOTTOM OF SCREEN: 5232.88 22.40

SURFACE ELEVATION: 5255.28 GRAVEL PACK LENGTH: 20.0

BOTTOM ELEVATION: 5232.28 SCREEN LENGTH: 15.0

TOTAL DEPTH: 23.00 CASING LENGTH: 24.7

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth EIeV Denth LITHOLOGY DESCRIPTION

5255.28 0.00 5250.78 4.50 Silty sand, dark brown (IOYR 3/3) 70% fine to medium grain sand,
20% silt, 5% subrounded gravel up to 1/4" long, 5% clay, slightly
plastic, well graded, moist, a few roots.

5250.78 4.50 5246.28 9.00 Sandy gravel dark brown (IOYR 3/3) 60% subrounded, gravel up to
3" long, 25% fine to medium grain sand, 5% silt, saturated, well
graded.

5246.28 9.00 5242.28 13.00 Same as above, very little silt and fine to'coarse grain sand. -

5242.28 13.00 5241.28 14.00 Gravelly sand, dark grayish brown (IOYR 4/2) 60% quartzose sand,
with yellowand black and red minerals, also very tiny black chips,
white chips and green chips, medium to coarse, subrounded,
saturated, 40% subrounded gravel to cobbles, well graded.

5241.28 14.00 5234.28 21.00 Sandy gravel dark grayish brown 70% subrounded, gravel 30% fine
to coarse grain sand, saturated, well graded.

5234.28 21.00 5232.78 22.50 Sandstone, dark gray (7.5YR 4/0) fine grain with dark minerals some
quartzose calcite cementation, somewhat friable, poorly graded, wet
subrounded grains.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
2597 B 3/4 Road
Grand Juncton, Colorado 81502

L Facility Gron3el-n s;e2 ,tw 4'er ien Site e-f /e

Boring/Well No. 2 /8 Location IN)

Ground Elev. (Ft.) Bit/Auger Size f 5,4"e
Diameter (inch 1. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
Blank Casing 5cd, 4° PCc z" to C.S.L
Screen Yt-eJ;,ee,.ce Z" G.S to 21.58
SumplEnd Cap Secl. __O_ __ Z, __ to
Sand Pack Co So, 1cC& &° 3 fl: , tAFI to
Sealant ,6,. j ;chtk -0 ". to 2°
Grout icreie 2.1' 2.6' to 0
Locking Cover Installed (EY N Padlock No. 53
Drilling Method 010 LoY Nob de 13-6o 0 ,;j Sampling Method -

Date Drilled F-1-9B Date Developed Z -90 Fluid Level/Date
Sampler(s) ±. Spencer Remarks

Borehole Summary
Page I Of f

Project AiJ R; Vfe 06 k/

(El
.a6

Hole Depth (Ft) j2:
No. of Completions I
Stick-Up Height (Ft) 3. or
Slot Size 0. 020

Lecation Sketch 'r24

S.
,C69 ,219 :'.v _ ':

.z18

& ;/er / I p/i/ ,e/
e#;0.C- 77Z. -3 8

I I I .

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to wel); grain angularity; induration or plasticity; moisture content (moist
to saturated).

!-3 F//, CIaGOISil siff*nei4 &I e)*k4S to; . (rO .6/4)
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WELLNO. ___ l__

PIANNED INSALILATION

CASING DIAMETER 2

CASING STICKUP HEIGHT .3 OS

DATE 7-L.-9B TIE ,6- 0

I;NAL INSTALLATION j

CASING STICKI lp a

C- OVc r-ct I

EIGHT ____

TOP OF GROUT

GROUT TYPE _

TOP OF GROUT

TOP OF PELLETSTOP OF PELLETS Z t

SIZE OF PELLETS I

WATER ADDED TO PELLETS ga l
(Gallons)

TOP OF FINE SAND _ _0

SAND SIZE ____-____

TOP OF FILTER SAND C,[

FILTER SAND SIZE t6-2O

TOP OF SCREEN G_._5

TOP OF SLOTS G .B6

TYPE OF SCREEN V/ee W; re 0Jro

SLOT SIZE 9,O

BOTTOM OF SLOTS 2/i 4?

TOP OF SUMP/END CAP -21, S-9

TOP OF

TOP OF

FINE SAND

FILTER SAND

j

i

i
U

J,

J,
U

U
U
U

TOP OF SCREEN

TOP OF SUMP/END CAP

- I
BOTTOM OP SUMP/END CAP 22. /S BOTTOM OF SUMP/END CAP

TOTAL DEPTH 2, 5



Well Detail Report for: RFN01 0218 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Fley DePth

LOCATION CODE: 0218 TOP GRAVEL PACK: 5257.19 5.00

NORTHING: 623626.81 BOTTOM GRAVEL PACK: 5240.04 22.15

EASTING: 1346817.60 TOP OF SCREEN: 5255.61 6.58

TOC ELEVATION: 5265.24 BOTTOM OF SCREEN: 5240.61 21.58

SURFACE ELEVATION: 5262.19 GRAVEL PACK LENGTH: 17.2

BOTTOM ELEVATION: 5240.04 SCREEN LENGTH: 15.0

TOTAL DEPTH: 22.15 CASING LENGTH: 25.2

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5262.19 0.00 5259.19 3.00 Fill, clayey silty sand, yellowish brown, (10YR 5/4) 50% fine grain
sand, 30% silt 10% gravel up to 1" long, 10% clay, well graded,
slight plasticity, dry, a few roots.

5259.19 3.00 5250.19 12.00 Fill, sandy gravel, grayish brown (10YR 5/2) 70% subrounded to
subangular gravel up to 2" long, 30% fine grained sand wet at 8fL

5250.19 12.00 5244.19 18.00 Sandy gravel, dark grayish brown (IOYR 4/2), 80% subrounded to
subangular sand, well graded, wet saturated at 10ft

5244.19 18.00 5240.19 22.00 Bedrock sandstone, gray (IOYR 6/1) fine grain quartzose sandstone
with tiny black and red mineral grains, crumbly, saturated.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



F MACTEC-ERS Borehole Summary
L 2597 B 3/4 Road Page o of

Grand Junctbon, Colorado 81502

IL_.Facility Cre TZbpc4;r Opcalwens Site R(if/c Project Ai-v Rif/le 06to

Boring/Well No. .t9 Location (N) (E_

Ground Elev. (Ft.) Bit/AugerSize 7; jf Sap4' If e Hole Depth (Ft) 2

Diameter (inch 1. D.) No. of Completions /
TYPE Vol. Icf. gall Interval (Ft.) Stick-Up Height IFt) R.8

Blank Casing Sct. 4,041 vpc 2 to Slot Size (ee2e
Screen l -; 6Z53 to 2-3 LocSton Sketch
Sump/End Cap 4cd.4Dovc _ 2 * 26.5J to 23.10 Io - cI

_Sand Pack Cc. Si/liC A o , ; t to
Sealant p?1ntf4 c. af P 4 - to b F

-Grout Cerc Y 2,Cft2 i.6 to O .
Locking Cover Installed ( N Padlock No. J5' 9
Drilling Method &IDEX lOJ.,ike B- rO vig Sampling Method 8njtir S Jt bore/

* Date Drilled ;z- 9 3 Date Developed ?-1o-!.B Fluid Level/Date 8,6°Ofcc. / -7-7 8
i Samplerls) I. S eon r Remarks

Depth Blows/ PID Sample No.; WELL GRAPHIC DEScRPTION
JIFr 6 ppm Ieterval CONSTRUCTION LOG

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor

i [ =to well0; grain angularftr, induration or plasticity; moisture content (moist
0 to saturated.).
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WELLNO. 2 /9
PLANNED INSTALLATION

'I
CASING DIAMETER 2

CASING STICKUP HEIGHT 2_ 8

DATE 7- -9B TIME //,70

FINAL INSTALLATION

CASINO STICKUP HEIGHT_ _

. s

Cr CrCt 2 , f I'

-/-TOP OF GROUT

GROUT TYPE

TOP OF GROUT-_

TOP OF PELLETSTOP OF PELLETS

SIZE OF PELLETS

WATER ADDED TO PELLETS :
(Gallons)

TOP OF FINE SAND 4-5

SAND SIZE Z7 -41'

TOP OF FILTER SAND I ,_5_.

FILTER SAND SIZE /(-2C'

TOP OF FINE SAND

.j
]

J

I
J
Iiu
U
i1

I
J
J

i
f
I
i

j

J

TOP OF FILTER SAND

TOP OF SCREEN 65 3

TOP OF SLOTS ;, Bl

TYPE OF SCREEN Jon5on Vee Wd' e
14.) 4pOd

SLOT SIZE ell 020

TOP OF SCREEN

_ _

L. Z

s _

BOTTOM OF SLOTS ?Z. 3 7

TOP OF SUMP/_ND CAP _-__ __,_3

BOTTOM OF SUMP/END CAP 27 /°

TOTAL

TOP OF SUMP/END CAP

BOTTOM OF SUMP/END CAP

DEPTH 2- S



Well Detail Report for: RFN01 0219 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0219

624194.40

1346724.70

5266.58

5263.78

523628

27.50

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5259.28

5236.68

5257.25

5237.25

22.6

20.0

29.9

2.0

ALLUVIUM

Depth

4.50

27.10

6.53

26.53

Lithology Details

TOP

Elev Depth

5263.78 0.00

BOTTOM

Elev Depth LITHOLOGY DESCRIPTION

5260.78

5260.78 3.00 5258.78

5258.78 5.00 5256.78

3.00 Fill, clayey silty sand, yellowish brown (10YR 5/4) 50% fine grain
sand, 30% silt, 10% clay, 10% subangular to subrounded gravel up
to 1/2 " long, well graded, slight plasticity, moist.

5.00 Fill gravelly sand, brown (IOYR 4/3) 60% fine to coarse grain sand,
subrounded to subangular, red, yellow, black, and orange mineral
grains, 30% subrounded to subangular gravel up to 2" long, 10% silt
well graded, moist.

7.00 Fill sand, same as above 95%, silt 5%, poorly graded.

5256.78 7.00 5248.78 15.00 Sandy gravel, grayish brown (10YR 5/2) 70% subrounded gravel up
to 2" long, 25% fine to medium grain quartzose sand with yellow,
black, and red mineral grains, subrounded to subangular, 5% silt,
well graded, wet, satuarated at 9ft.

5248.78 15.00 5247.78 16.00 Clayey sand, grayish brown (1 OYR 5/2) 95% sand,5% clay, very
slight plasticity, poorly graded, satuarated.

5247.78 16.00 5242.78 21.00 Sandy gravel same as 7-15, but more fine to coarse grained.

5242.78 21.00 5241.78 22.00 Clayed sand same as 15-16ft.

5241.78 22.00 5240.78 23.00 Sandy gravel, dark grayish brown, (IOYR 4/2) 70% subrounded
gravel up to cobble size, 30% fine to medium grain subrounded to
subangular quartzose sand with red, black, and yellow mineral,
grains, a few white and green tiny chert chips, well graded, saturatec

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



t-

Well Detail Report for: RFN01 0219 7/1/99

TOP BOrrOM
Elev Deoth Eley Depth LITHOLOGY DESCRIPTION

5240.78 23.00 5238.78 27.00 Bedrock, sandstone gray (IOYR 6/1) very fine to fine grained
quartzose sandstone, tiny black and red mineral grain saturated.

J
j
hi
j

J,
hi

.1
hi
hi
hi
hi
hi
hi

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

hi
hi



MACTEC-ERS
L 2597 B 3/4 Road

Grand Junction, Colorado 81502

L. Facility OwedJuneciim Operoh/s

Borehole Summary
Pagej { of I

Site Rfifl&) . Project AkAo Pi{Pe Wid w-

220I - Boring/Well No.
. _ _

. Ground Elev. (Ft.) Bit/Auger Size 7 At $SondjivJ hkowe,-
Diameter finch .. D..

TYPE Vol. Icf. gal)
Blank Casing $ 40 Pic- 2" '

Screen '/eCJ;tej.AftZVP"d 4.6
- SumplEnd Cap Scd, 4C pvc z"

L Sand Pack Cc Sifi %e4 ' f ?
Sealant -- Bd1e;it IL.C"
Grout Ccre e.e __._ fj___f
Locking Cover Installed (T) N Padlock No. 33J9
Drilling Method ODkFX Fib b1 Ba-so re

,--Date Drilled 6-ZJ-39. Date Developed *f-349-38
Samplerls) L, %5,oencer

Interval (Ft.)
7 to 4i29

@ - to Y.9.59
619 to 30.4-9
!9 to 4;J
- to =.e-
_ to .

tion IN) (E) _

Hole Depth (Ft) 33. C
No. of Completions I
Stick-Up Height (Ft) J. 3ZS
Slot Size e. 02 O

LOC~O~n Sketch
TL o - - IN

Z=vrI
Sampling Method AO; le r Sp J.

Fluid Level/Date V. .r4 4t.c'. /
.f k. re I

_ _ _ _

Remarks

I I

Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to well); grain angularity; induration or plasticity, moisture content (moist
to saturated).

fe d i. ghr-tyel Zase s J ewnr CSItIR fh f .S Fe

ppunkt! ffdueI "Pt. /,neA le, f!3%8s , zfi , Z

feis teo S Mo

fn. 2to *e.srf ar.. $&ebA~e~p iI. to {Vs/"/2B
-ewO, yi 'W 01u0't-' 4q t Sc e A"PS, 441D.0

s&Ibr*eOeu.f'rorC e YO /V2 ;iAceo s ,rw>eeVs.6VJ

C -4 'i64n v L frVe ', elkwash rewn Oor(' SM+) P(9as&Sb-
rov nJed f3 Pe&.j' "l e, 2f I6 fa.e t ed.A. -01r -
r;#vddZD cuLv~ JS.S id sn.-., ,RerJra ~jfudf'4u/s~
Sdicareevs. &W

2A;o-d.ySa na ,/ad19rs j ssh brown Ciyq
red, Fleei.. I nd V A i ,Iet-a 9?.ns sJ ie c

'r..- i;'oilfe ch ,j5 &4le t) > ikreunz,de Zo su~un1kt

V'Sr-31.0 Scndj qe~ve?, Ccg ffr /s Vz) $fome&
as P0-ZS. f w e-

3J).o-33 earoct n). browiUO/ /) 4'e,4ea j
mo ;rt 4 ueoxrew 1. 4 tfra tsc

' Joriae"W ido setic 1 le vts w

I-

!

7



I

WVELNO. 220 DATE G-23-39 TE'TIME / FS0

PLANNED INSTALLATION

CASING DIAMETER 9

CASING STICKU HEIGHT 3___

TOP OF GROUT /L -

FINAL INSTALLATION

GROUT TYPB

CASIN STICKUP HEIGHT__

TOP OF GROUT - *

TOP OF PELLETS _ _ _TOP OF PELLETS / s

SIZE OF PELLETS

WATER ADDED TO PELLETS 5

(Gallons)

TOP OF FINE SAND 4sO

SAND SIZE 2 40

TOP OF FILTER SAND

FILTER SAND SIZE /°-z

TOP OF SCREEN

TOP OF SLOTS _____

TYPE OF SCREEN e4ncon /ees.).,c
£ Jra,.p~td

SLOT SIZE C9. 020

BOTTOM OF SLOTS 9 j~4

TOP OF SUMP/END CAP ;79, 59

TOP OF FINE SAND

Ii

J
J

I

J
j

J
!i

j

J

j

TOP OF FILTER SAND

TOP OF SCREEN

I

f _f

_ Z

a .

.. 2

TOP OF

BOTTOM

SUMP/END CAP

OF SUMP/END CAPBOTTOM OF SUMP/END CAP 39. 4-9

TOTAL DEPTH 33.0



Well Detail Report for: RFN01 0220 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0220

NORTHING: 619335.10

EASTING: 1332293.15

TOC ELEVATION: 5228.60

SURFACE ELEVATION: 5225.25

BOTTOM ELEVATION: 5192.25

TOTAL DEPTH: 33.00

DECOMMISSIONED: No

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5221.25

5194.76

5220.36

5195.36

26.5

25.0

33.8

2.0

ALLUVIUM

Depth

4.00

30.49

4.89

29.89

4

LitholoyV Details

TOP

Elev Depth

BOTTOM

Elev Depth LITHOLOGY DESCRIPTION

5225.25 0.00 5222.25 3.00 Gravelly sand, dark yellowish brown (IOYR 4/4) 70% fine to medium
grain subrounded gravel up to 1" long, 5% silt, 5% day, well graded.
moist, slight plasticity, calcareous, a few roots.

5222.25 3.00 5218.25 7.00 Gravelly sand, dark yellowish brown (IOYR 4/4) 60% fine to coarse
grain subrounded to subangular sand with red, yellow,and black
minerals, a few orange chips, 40% subrounded gravel up to 1 1/2"
long, calcareous.

5218.25 7.00 5200.25 25.00 Sandy gravel, yellowish brown (10YR 5/4) 70% subrounded gravel
up to 1 1/2" long, 25% fine to medium grain subrounded to
subangular sand, 5% silt, well graded, moist, calcareous.

5200.25 25.00 5197.75 27.50 Sand dark grayish brown (10YR 4/2) quartzose, red, yellow, and
black mineral grains, tiny white and green and orange chips,
subrounded to subangular, poorly graded, saturated.

5197.75 27.50 5194.25 31.00 Sandy gravel, dark grayish brown (1OYR 4/2) same as 7-25 ft.
above, slightly calcareous.

5194.25 31.00 5192.25 33.00 Bedrock, mudstone, brown (1OYR 5/3) a few, fine faint weak red
(2.5YR 5/2) mottles, non-calcareous, horizontal to verticle fractures,
wet.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Borehole Summary

MACTEC-ERS
2597 B 3/4 Road
Grand Juncton, Colorado 81502

Facility Grand Tinho io eW4,.0' Site R(Hle

Borehole Summary
Page L of I

Project tb &Qdfk. 0l6k

922Rnhrinn aAII DJ# Lna-
WUIUIGl - -- 'VdWj~aae

Ground Elev. (Ft.) Bit/Auger Size ?3%"' 7'ra-cs RVA
Diameter finch 1. D.)

TYPE Vol. (cf. gal) Interval (Ft.)
Blank Casing 0cH. _ to 1.9w
Screen 1I& j.,Je. L?, A' 29 to 52i,
Sump/End Cap 0. o 4 E pe. ?: to .0
Sand Pack Cw. i5;1c 4t-.c- to;ft' t o

Sealant Benfteodet fcJdt IY4" -STO 1G. to 23,0
Grout 3S Us i;lerffi4; S,8ft t3 .to /0
Locking Cover Installed &)i N Padlock No. _5"S
Drilling Method ODE;, P-obiie C-Rq rpis Sampling Aw

; Date Drilled 7-j0-86 Date Developed ;-24--5 Fluid Li
Samplerlsl L. Spen feer Remarks 2Si4

ation (N) (EI
-

Hole Depth JFt) .C-"
No. of Completions I

Stick-Up Height (Ft) 3.03
Slot Size to, A2O

Location Sketch 4

* 2J9

Method &; Rer / Swlit ta-teL
.velJDate A 0 86
:ef Cieicgsin ro 4ryn StynSd leve)

DepthI BIowtI PID I Sanple No.; I WELL GRAPHIC DESCRPTION
EFTI m G ppm huerval CONSTRUCTION LOG

. - -i I I
Required Information:
Typical name; Munsell color; percentage sand and gravel; sorting (poor
to we!); grain angularity; induration or plasticity; moisture content (moist
to saturated).J~ L0 - I . _ -

5 -
I

-?.P - L,6

i5s -

20 -

25-

I

Ca

ee

.- I.

. I

'.1

-I

Jr-/(, CleO 0seew

f6-21 Sand J 1 ra el

21-22 CkOej saoW

03 F;Ill, cloede silil ced >d

3-S )r#41, Irevcell O 8ew.

/ Fill, 60a e7 -

F-t S.nd 5 ] ¶treCZ /

a-
l.,

S t.

J

I- ..... -,

22,.43 SD ndyrae.
2J ~ ~ ~ f E~ r eJ ~ s ~ ~ ~ e e - ( l S a -sa t h )

*C -

L

1-- 7-'.

- i * - 1 1

|& .- I _ e
. - A-l depth# measured 1romnd leu_

L Completed By __Z__ _ _ _ _ _ _ Verified By



WELLNO. Zoz

PLANNED INSTALLATION

CASING DIAMETER I

CASING STICKUP HEIGHT 3 ,03

DATE -/0-98 TIME /40

FINAL INSTALLATION

CASING STICKUP

TOP OF GROUT _

HEIGHT

TOP OF GROUT JO

GROUT TYPE ____i_ __ _____

Mi k8 aIrds

TOP OF PELLETS az3

SIZE OF PELLETS _ _ _

WATER ADDED TO PELLETS i
(Gallona)

TOP OF FINE SAND 5 6)

SAND SIZE

TOP OF FILTER SAND f 0

FILTER SAND SIZE /0-ZO

TOP OF SCREEN .

TOP OF SLOTS 3 I30.14
TYPE OF SCREEN VeetJjie1Jr ape4

Js hnSur-

SLOT SIZE 0,020

BOTTOM OF SLOTS 59. °

TOP OF SUMP/END CAP 39, ? 7

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

I

- JD

J

.4
A
i,

i

i

J,.4

i

If i

:

.J

.4

.4

BOTTOM OF SUmP/END CAP 4°D°

TOTAL DEPTH

-j
BOTTOM OF SUMP/END CAP

-1-4 a



Well Detail Report for: RFN01 0225 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0225 TOP GRAVEL PACK: 5237.97 26.00

NORTHING: 624180.49 BOTTOM GRAVEL PACK: 5223.97 40.00

EASTING: 1346722.07 TOP OF SCREEN: 523420 29.77

TOC ELEVATION: 5266.97 BOTTOM OF SCREEN: 5224.20 39.77

SURFACE ELEVATION: 5263.97 GRAVEL PACK LENGTH: 14.0

BOTTOM ELEVATION: 5223.97 SCREEN LENGTH: 10.0

TOTAL DEPTH: 40.00 CASING LENGTH: 43.0

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev Depth Efev Depth LITHOLOGY DESCRIPTION

5263.97 0.00 5260.97 3.00 Fill, clayey silty sand.

5260.97 3.00 5258.97 5.00 Fill, gravelly sand.

5258.97 5.00 5256.97 7.00 Fill, sand.

5256.97 7.00 5248.97 15.00 Sandy gravel.

5248.97 15.00 5247.97 16.00 Clayey sand.

5247.97 16.00 5242.97 21.00 Sandy gravel.

5242.97 21.00 5241.97 22.00 Clayey sand.

5241.97 22.00 5240.97 23.00 Sandy gravel.

5240.97 23.00 5223.97 40.00 Bedrock, sandstone.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



MACTEC-ERS
L. 2597 B 3/4 Road

Grand Junction, Colorado 81502

Borehole Summary
Page _ of Z

Facility taod-Tonchne toe raticods Site A d le Project Diev Rga e UL0k'

- - Boring/Well No. _
G

Ground Ebev. (Ft.)

.,

Bit/Auger Size ;r- Vs D'Ie*ot
Diameter (inch 1. D.)

Location IN) (El

Hole Depth (Ft) 4/, f
No. of Completions I
Stick-Up Height IFt) 25S
Slot Size 0, oze)

TYPE Vol. Icf. gal) Ir
Blank Casing Sed. 4 ' . _0
Screen VJee);reL&)r',,p~ -A _
Sump/End Cap %d f0 p 'c _ _

_Sand Pack £o.5;.ic&;o c-49 7At' "I o
Sealant fOii2zrvff t. A .Yft' Zt,0

- Grout £nv; .... _ . .04 ft4L Z
_ Locking Cover Installed Q /N Padlock No. 3359

Drilling Method 000X ) to~r 1 I Core- Mobil 8-80 Ri;
Date Drilled Co-IJ-88 Date Developed G-9 -8 6
Samplerls) .. -Spencer

iterval WFt.)
_to 3JO
_to 4).0

to .4)3
.to -

_to £4r.0
Ito 14-.o
, to 1, o'

Location Skltch;- - 6 2Z

*226

* a 0p-

. X j _

Sampling Method Split krel. c o rc-
Fluid Level/Date 35.9 a.). 16-/- 68

Remarks t OlD sieelcosioqg rA O tw ftint/,stI

Dep I Slows/ PID .1 Sampl No.: WELL IGAHIC DESCRIPTION :Z4
(FTI I_ Ipm lhta I CONSTRUCTION LOG_.

F 1
Required Information:
Typical name; Munsel3 color; percentage sand and gravel; sorting (poor
to well); grain angularify induration or plasticity; moisture content (moist
to saturated). ard, .eIN

0

S

-4-4-4 4-i-4-..1E14 --

/v _ / ,

. D
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Completed By e 0.-1A a" Verified By



MACTEC-ERS
2597Y3/4 Roe Borehole No. Z6
Grand Mcion Crdo 81502

Date 467-/- 8
Borehole Summai 1

Page 2. of _&,,j
Depth Blows/ PID ISample No.: Well Graphic I DESCRIPTION

(FT) 6 ppm Interval Construction Log l
so~~~- Isw~t wr

29J53- 29.92Z
7-9.167 29,931

30.0Os- 3A39

- A~dS'~e-ss."e as wbooa...

5*'9V "wrs'd*4 /e 4OuLa~2.P.0ld'#..
_ .

- -

3;A*-S3.-9 0  i1d- tuojfr0 d,.e5.).e£ f-Id, yellow
A-" ~d 6)At*cron #Ji C.-O. I Ira Or 1.J, A / i1di tti, el-,

*~3- ~ Kae..G/isJi esta

-3~3.T' AoA.asti

Al 4- 'm.., craL (.5'qA at)~ .f e c

3J/-4.1.0 Sa4d-tle: .yr&7 4ivn j) r to e.1. ? b

�1J
hf4

aI I I l

i I*

I
Is

C..

4J
-l

All depths measured from ground level.

Completed By J2 Verified By ].



WAELNO. z_______

PLANNED INSTALLATION

CASING DIAMETER

CASING STICKUP HEIGHT 2___

DATE G-/f&3j TIME )J'30

FINAL INSTALLATION

TOP OF GROUT /f 0

i S

LC
L
L

LL

GROUT TYPE _nv__r__e3___

TOP OF PELLETS %4- °

SIZE OF PELLETS

WATER ADDED TO PELLETS ;
(Gallons)

TOP OF FINE SAND ____i,_°

SAND SIZE Z °_-____

TOP OF FILTER SAND z 9

FILTER SAND SIZE /0-ZO

TOP OF SCREEN *3Y,°

TOP OF SLOTS 3J. : F
TYPE OF SCREEN Alae i);re&Jrpped

SLOT SIZE . 9, 0720

BOTTOM OF SLOTS 44 t8 3

TOP OF SUMP/END CAP

CASING STICKUP HEIGHT

TOP OF GROUT

TOP OF PELLETS

TOP OF FINE SAND

TOP OF FILTER SAND

TOP OF SCREEN

TOP OF SUMP/END CAP

L. .

BOTTOM OF SUMP/END CAP 33 BOTTOM OF SUMP/END CAP

TOTAL DEPTH 41,5



Well Detail Report for: RFN01 0226 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0226 TOP GRAVEL PACK: 5232.58 27.00

NORTHING: 625148.64 BOTTOM GRAVEL PACK: 5218.25 41.33

EASTING: 1344770.96 TOP OF SCREEN: 5228.58 31.00

TOC ELEVATION: 5262.08 BOTTOM OF SCREEN: 5218.58 41.00

SURFACE ELEVATION: 5259.58 GRAVEL PACK LENGTH: 14.3

BOTTOM ELEVATION: 5218.08 SCREEN LENGTH: 10.0

TOTAL DEPTH: 41.50 CASING LENGTH: 43.8

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5259.58 0.00 5254.58 5.00 Fill, gravelly sand, dark brown (10YR 4/3) 50% very fine to fine grain
subangular to subrounded sand, 40% subrounded to subangular
gravel up to 3/4", 5% silt, 5% clay, well graded, medium plasticity,
moist, a few roots.

5254.58 5.00 5244.58 15.00 Sandy gravel grayish brown (10YR 5/2) 70% subrounded gravel up
to 2" long, 30% fine grain sand, subangular to subrounded, well
graded, dry Note: Poor samples, hard drilling, mostly gravel, very
little returns.

5244.58 15.00 5236.58 23.00 Same as above, quartzose, sand fine to coarse grained, red, yellow
and black mineral grains, tiny orange, white and green chert
fragments, at 18ft. satuarated.

5236.58 23.00 5235.58 24.00 Bedrock, gray (10YR 5/1) sandstone fine grained.

5235.58 24.00 5233.58 26.00- Sandstone, gray (IOYR 4/1) fine grain rockflour slightly calcareous,
common, medium distinct (10YR 5/3) brown mottles, some verticle
to horizontal fractures (tiny), very slightly moist, mixed with very fine
grain sandstone, a few tiny shiny flakes throughout sample.

5233.48 26.10 5233.08 26.50 Siltstone,gray(IOYR4/1), afewfinefeintweakred(2.5YR5/2)
mottles and common, medium, distinct brown (1OYR 5/3) mottles,
tiny verticle to horizontal fractures, slightly moist, mixed with some
very fine grain sand.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFN01 0226 7/1/99

TOP BOTrOM
Eley Deoth Elev DePth LITHOLOGY DESCRIPTION

5233.08 26.50 5232.78 28.80 (note: lost zones) gray (IOYR 5/1) fine grain sandstone, crumbly,
slightly moist 2

5232.78 26.80 5230.58 29.00 Mudstone, gray and weak red mottles as above, soft and dry.

5230.58 29.00 5230.48 29.10 Lost.

5230.48 29.10 5230.28 29.30 Mudstone, same as above.

5230.25 29.33 5230.15 29.43 Lost. 2
5230.15 29.43 5230.05 29.53 Mudstone, same as above. -

5230.05 29.53 5229.76 29.82 Mudstone, same as above.

5229.76 29.82 5229.66 29.92 Lost

5229.66 29.92 5229.50 30.08 Sandstone gray (10YR 5/1)finetomediumgrainsubroundedto 2
subangular, loosely cemented, non-calcareous, slightly moist

5229.49 30.09 5228.18 31.40 Mudstone same as above.

5228.18 31.40 5225.68 33.90 Sandstone, gray same as above with red, yellow and black mineral
grains, a little tighter cementation.

5225.68 33.90 5225.58 34.00 Lost 2
5225.58 34.00 5225.45 34.13 Sandstone, same as above.

5225.45 34.13 5225.35 34.23 Lost, a small amount of soft mudstone, dark reddish brown (5YR
3/2) wet.

5225.35 34.23 5225.10 34.48 Sandstone, same as above. j
5225.10 34.48 5225.00 34.58 Lost.

5225.00 34.58 5224.62 34.96 Sandstone. J
5224.62 34.96 5224.52 35.06 Lost

5224.52 35.06 5224.20 35.38 Sandstone, dark reddish brown (5YR 3/2) with lenses of gray (7.5YRl
5/0) sandstone moist somewhat bioturbated.

5224.20 35.38 5224.10 35.48 Lost.

5224.10 35.48 5223.66 35.92 Sandstone, same as above. 2
5223.66 35.92 5223.56 36.02 Lost.

5223.56 36.02 5222.10 37.48 Sandstone, gray (7.5YR 5/0) very fine grain moist, tiny verticle to .2
horizontal fractures.

5222.10 37.48 5221.45 38.13 Siltstone, gray (IOYR 5/0) a few feint pale brown (1OYR 6/3) mottles.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

a



Well Detail Report for: RFN01 0226 7/1/99

TOP BOTTOM
Elev Deoth Elev Depth LITHOLOGY DESCRIPTION

5221 A5 38.13 5218.58 41.00 Sandstone gray (I OYR 511) fine to medium grain, subrounded to
subangular, a few black, red, and yellow mineral grains moist.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFN01 0442 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0442

NORTHING: 622216.34

EASTING: 1338182.58

TOC ELEVATION: 5279.03

SURFACE ELEVATION: 0.00

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED: No

DAMAGED: No

Elev Depth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN: 0.00 0.00

BOTTOM OF SCREEN: 0.00 0.00

GRAVEL PACK LENGTH:

SCREEN LENGTH: 0.0

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION: ALLUVIUM

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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7/1/99- Well Detail Report for: RFN01 0581
I Iif

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0581

NORTHING: 623212.60

EASTING: 1346316.00

TOC ELEVATION: 5265.90

SURFACE ELEVATION: 5264.70

BOTTOM ELEVATION: 5238.20

TOTAL DEPTH: 26.50

SCREENING INFORMATION

Elev

TOP GRAVEL PACK: 5247.10

BOTTOM GRAVEL PACK: 5238.20

TOP OF SCREEN: 5246.80

BOTTOM OF SCREEN: 5241.80

GRAVEL PACK LENGTH: 8.9

SCREEN LENGTH: 5.0

CASING LENGTH: 24.1

CASING DIAMETER (In.): 4.0

ZONE OF COMPLETION: ALLUVIUM

Depth

17;60

-26.50

17.90

22.90

J
Ii

..J

DECOMMISSIONED:

DAMAGED:

Yes

No J
Lithology Details I

TOP
Eley Deoth

5264.70 0.00

BOTTOM
Elev De2th

5262.70 2.00

5262.70 2.00 5262.30 2A0

5262.30 2A0 5257.70 7.00

5257.70 7.00 5241.70 23.00

5241.70 23.00 5238.30 26.40

LITHOLOGY DESCRIPTION

SILT, sandy, clayey, low plasticity,brown.

TAILINGS: SILTY FINE SAND.

ALLUVIUM SILT, clayey, fine sandy, low plasticity, brown.

GRAVEL, poorly graded, with some sand, some cobbles.

WASATCH FORMATION: (UNDIFFERENTIATED, SILTSTONE-
CLAYSTONE).TD AT 26.5 FEET.

J
J
J
J
J
'J

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

j

J
'i
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Well Detail Report for: RFN01 0582 7197/1/99

GENERAL INFORMATION SCREENING INFORMATION

j

JSITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0582

623131.60

1346324.30

5265.72

5264.50

5248.00

16.50

Yes

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5257.90

5252.50

5257.20

5253.20

5.4

4.0

12.5

4.0

ALLUVIUM

Depth

6.60

12.00

7.30

11.30

j
J
J,
J

Litholoqv Details

TOP BOTTOM
Eley DePth Elev Depth LITHOLOGY DESCRIPTION

5264.50 0.00 5257.50 7.00 SILT, slightly moist, brown, undifferentiated.

5257.50 7.00 5248.10 16.40 GRAVEL, with sand and cobbles, undifferentiated.TD AT 16.5
FEETBEDROCK NOT ENCOUNTERED.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

2
2I

j4
4

4
2
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Well Detail Report for: RFN01 0583 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0583 TOP GRAVEL PACK: 5252.30 . 12.10
NORTHING: 623196.40 BOTTOM GRAVEL PACK: 5247.40 17.00

EASTING: 1346314.60 TOP OF SCREEN: 5251.90 12.50

TOC ELEVATION: 5265.80 BOTTOM OF SCREEN: 5247.90 16.50
SURFACE ELEVATION: 5264.40 GRAVEL PACK LENGTH: 4.9
BOTTOM ELEVATION: 5247.40 SCREEN LENGTH: 4.0

TOTAL DEPTH: 17.00 CASING LENGTH: 17.9
DECOMMISSIONED: Yes CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5264.40 0.00 5263.00 1.40 FILL.

5263.00 1.40 5262.40 2.00 TAILINGS: SILTY SAND, undifferentiated.

5262.40 2.00 5256.80 7.60 ALLUVIUM: SILT, with sand and clay, undifferentiated.

5256.80 7.60 5247.40 17.00 GRAVEL, with sand and cobbles, undifferentlated.TD AT 17
FEET.BEDROCK NOT ENCOUNTERED.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J
J

j

j

J
uj

I
Aj
A

j

j
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Well Detail Report for: RFN01 0584 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev DePth

LOCATION CODE: 0584 TOP GRAVEL PACK: 5246.90 68.00

NORTHING: 623470.10 BOTTOM GRAVEL PACK: 5239.90 75.00

EASTING: 1346520.30 TOP OF SCREEN: 5245.30 69.60

TOC ELEVATION: 5316.61 BOTTOM OF SCREEN: 5241.80 73.10

SURFACE ELEVATION: 5314.90 GRAVEL PACK LENGTH: 7.0

BOTTOM ELEVATION: 5239.90 SCREEN LENGTH: 3.5

TOTAL DEPTH: 75.00 CASING LENGTH: 74.8

DECOMMISSIONED: Yes CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5314.90 0.00 5261.90 53.00 SILTY SAND, undifferentiated. Suspect tailings.

5261.90 53.00 5241.30 73.60 ALLUVIUM: GRAVEL, with sand and cobbles, undifferentiated.

5241.30 73.60 5239.90 75.00 WASATCH FORMATION: (UNDIFFERENTIATED SILTSTONE
AND CLAYSTONE).TD AT 75 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0585 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0585 TOP GRAVEL PACK: 5268.50. 6.90

NORTHING: 625132.80 BOTTOM GRAVEL PACK: 5247.40 28.00

EASTING: 1348610.80 TOP OF SCREEN: 5267.40 8.00

TOC ELEVATION: 5275.39 BOTTOM OF SCREEN: 5250.40 25.00

SURFACE ELEVATION: 5275.40 GRAVEL PACK LENGTH: 21.1

BOTTOM ELEVATION: 5247.40 SCREEN LENGTH: 17.0

TOTAL DEPTH: 28.00 CASING LENGTH: 25.0

DECOMMISSIONED: Yes CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholo-ry Details

TOP BOTTOM
Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5275.40 0.00 5267.40 8.00 SILT, undifferentiated, tan.

5267.40 8.00 5251 A0 24.00 GRAVEL, with sand and cobbles, undifferentiated.

5251.40 24.00 5247A0 28.00 WASATCH FORMATION: (UNDIFFERENTIATED SILTSTONE
AND CLAYSTONE.)TD AT 28 FEET.

I
J
Ij

A
4
I
I
A
J

I

i
I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0586 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0586 TOP GRAVEL PACK: 5258.20 56.90

NORTHING: 623434.70 BOTTOM GRAVEL PACK: 5254.10 61.00

EASTING: 1346524.30 TOP OF SCREEN: 5257.40 57.70

TOC ELEVATION: 5316.61 BOTTOM OF SCREEN: 5254.40 60.70

SURFACE ELEVATION: 5315.10 GRAVEL PACK LENGTH: 4.1

BOTTOM ELEVATION: 5254.10 SCREEN LENGTH: 3.0

TOTAL DEPTH: 61.00 CASING LENGTH: 62.2

DECOMMISSIONED: Yes CASING DIAMETER (In.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev P Ee Pth LITHOLOGY DESCRIPTION

5315.10 0.00 5314.70 0.40 FILL.

5314.70 0.40 5262.10 53.00 TAILINGS: SILTY SAND, undifferentiated.

5262.10 53.00 5254.10 61.00 ALLUVIUM: GRAVEL, with sand and cobbles, undifferentiated.TD
AT 61 FEETBEDROCK NOT ENCOUNTERED.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0587 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0587

623455.00

1346526.00

5315.94

5315.04

5249.04

66.00

Yes

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5253.44

5249.04

5252.04

5249.04

4.4

3.0

66.9

4.0

ALLUVIUM

Depth

61.60

66.00

63.00

66.00

Lltholo-av Details

TOP BOTTOM

Eley Depth rlev Depth LITHOLOGY DESCRIPTION

5315.04 0.00 5314.24 0.80 (UNDIFFERENTIATED).

5314.24 0.80 5261.64 53.40 TAILINGS: SILTY SAND, undifferentiated.

5261.64 53.40 5249.04 66.00 ALLUVIUM: GRAVEL, with sand and cobbles, undifferentiated.TD
AT 66 FEET.BEDROCK NOT ENCOUNTERED.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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jWell Detail Report for: RFN01 0588 7/1/99

J
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0588

623701.70

1347475.30

5265.73

5265.70

5240.20

25.50

Yes

No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5263.70

5240.20

5260.20

5240.20

23.5

20.0

25.5

4.0

ALLUVIUM

Depth

2.00

25.50

5.50

25.50

I
I
IJ
I
I

* Lithology Details

TOP BOTTOM
Elev Death Elev Depth LITHOLOGY DESCRIPTION

5265.70 0.00 5240.70 25.00 GRAVEL, with sand and cobbles, undifferentiated.

5240.70 25.00 5240.30 25.40 WASATCH FORMATION: (UNDIFFERENTIATED SILTSTONE
ANDCLAYSTONE).TD AT 25.5 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0589 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0589 TOP GRAVEL PACK: 5251.74 4.80

NORTHING: 623257.37 BOTTOM GRAVEL PACK: 5234.54 22.00

EASTING: 1344251.04 TOP OF SCREEN: 5249.54 7.00

TOC ELEVATION: 5257.86 BOTTOM OF SCREEN: 5234.54 22.00

SURFACE ELEVATION: 5256.54 GRAVEL PACK LENGTH: 17.2

BOTTOM ELEVATION: 5234.54 SCREEN LENGTH: 15.0

TOTAL DEPTH: 22.00 CASING LENGTH: 23.3

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No * ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
EleU Depth Elev Death LITHOLOGY DESCRIPTION

5256.54 0.00 5252.14 4.40 SILT, sandy and clayey.low plasticity,brown.

5252.14 4.40 5235.14 21.40 GRAVEL, with sand and cobbles.WASATCH FORMATION:
(UNDIFFERENTIATED SILTSTONE AND CLAYSTONE)TD AT 21.5
FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

I 2
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j
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Well Detail Report for: RFN01 0590 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Eley Depth

LOCATION CODE: 0590 TOP GRAVEL PACK: 5251.10 3.21

NORTHING: 623244.70 BOTOM GRAVEL PACK: 5234.10 20.21

EASTING: 1345383.69 TOP OF SCREEN: 5249.10 5.21

TOC ELEVATION: 5256.37 BOTTOM OF SCREEN: 5235.10 19.21

SURFACE ELEVATION: 5254.31 GRAVEL PACK LENGTH: 17.0

BOTTOM ELEVATION: 5227.40 SCREEN LENGTH: 14.0

TOTAL DEPTH: 26.91 CASING LENGTH: 21.3

DECOMMISSIONED: No CASING DIAMETER (In.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithologv Details

TOP BOTTOM
E91Y Death MU Deoth LITHOLOGY DESCRIPTION

5254.31 0.00 5252.10 2.21 SILT, clayeysandy, low plasticity, brown.

5252.10 2.21 5234.10 20.21 GRAVEL, with sand and cobbles.

5234.10 20.21 5227.40 26.91 WASATCH FORMATION: (UNDIFFERENTIATED SILTSTONE
AND CLAYSTONE).

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

2
2
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Well Detail Report for: RFN01 0591 7/1/99 J
J

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0591

NORTHING: 624928.10

EASTING: 1348693.00

TOC ELEVATION: 5275.01

SURFACE ELEVATION: 5272.80

BOTTOM ELEVATION: 5259.30

TOTAL DEPTH: 13.50

DECOMMISSIONED: Yes

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5268.30

5259.50

5266.50

5261.50

8.8

5.0

15.5

2.0

ALLUVIUM

Dept

4.51

13.3

6.31

11.3

h
0

0

D

J
J

0 2

2
2

Lithology Details

TOP BOTTOM

Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5272.80 0.00 5268.80 4.00 CLAYEY SILT, low plasticity, dk. yellowish bm.(10YR 314).

5268.80 4.00 5266.80 6.00 SILTY SAND, fine, some gravel, non-plastic, dklyellowish bm.(10YR
314).

5266.80 6.00 5259.40 13.40 SANDY GRAVEL, with cobbles to 16-inches, sub-rounded,gray to
red.TD AT 13.5 FEET.

j
J

4
4
4
J

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. IJ

4
J
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Well Detail Report for: RFN01 0592 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0592 TOP GRAVEL PACK: 5259.60 13.00

NORTHING: 624921.80 BOTTOM GRAVEL PACK: 5250.80 21.80

EASTING: 1348684.10 TOP OF SCREEN: 5257.80 14.80

TOC ELEVATION: 5275.15 BOTTOM OF SCREEN: 5252.80 19.80

SURFACE ELEVATION: 5272.60 GRAVEL PACK LENGTH: 8.8

BOTTOM ELEVATION: 5250.60 SCREEN LENGTH: 5.0

TOTAL DEPTH: 22.00 CASING LENGTH: 24.4

DECOMMISSIONED: Yes CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE-OF COMPLETION: ALLUVIUM

Lithology Detas

TOP BOTTOM
EIlV Depth Elev Denth LITHOLOGY DESCRIPTION

5272.60 0.00 5268.60 4.00 CLAYEY SILT,low plasticity, dark yellowish brown(10YR 314).

5268.60 4.00 5266.00 6.60 SILTY SAND, fine, some gravel, non-plastic, dkiyellowish bm.(10YR
3/4).

5266.00 6.60 5250.60 22.00 SANDY GRAVEL, occasional cobbles and boulders, sub-
rounded,gray to red.WASATCH FORMATIONTD AT 22 FEET.

J..L

l

j
J
I

Ii

J
J
.2
J
J

. 2
.2
.2
I
JNote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0593 J7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0593

NORTHING: 624253.70

EASTING: 1347382.50

TOC ELEVATION: 5278.18

SURFACE ELEVATION: 5276.60

BOTTOM ELEVATION: 5254.10

TOTAL DEPTH: 22.50

DECOMMISSIONED: Yes

DAMAGED: No

SCREENING INFORMATION

Elev Depth

TOP GRAVEL PACK: 5270.80 5.80

BOTTOM GRAVEL PACK: 5258.70 17.90

TOP OF SCREEN: 5265.70 10.90

BOTTOM OF SCREEN: 5260.70 15.90

GRAVEL PACK LENGTH: 12.1

SCREEN LENGTH: 5.0

CASING LENGTH: 19.5

CASING DIAMETER (In.): 2.0

ZONE OF COMPLETION: ALLUVIUM

-j
J

il

.J
all

Litholocty Detais:
I

TOP BOTTOM

Elev Denth Efev Depth LITHOLOGY DESCRIPTION

5276.60 0.00 5269.60 7.00 CLAYEY SILT, some fine sand, low plasticity, soft,moist, dark brown
(IOYR 4/3.).

5269.60 7.00 5263.00 13.60 ALLUVIUM: SANDY CLAY, fine sand, with organic mU., moist,
lowplasticity, soft, saturated, dark yellowish brown(1 OYR 2/2).

5263.00 13.60 5262.00 14.60 SANDY SILT, fine sand, occasional low plasticity zones, tr.organic
mU., soft, very dark brown (10YR 2/2).

5262.00 14.60 5257.40 19.20 SILTY CLAY, medium to high plasticity, medium stiffwet, very dark
brown(10YR 2/2).

5257.40 19.20 5256.60 20.00 SANDY SILT, with fine sand, non-plastic, moist, softvery dark browr
(1 OYR 2/2).

5258.60 20.00 5254.20 22.40 SILTY GRAVEL, some sand, dense, very dark brown,(1OYR 2/2).TD
AT 22.5 FEET.

4

i4

j

INote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

4
4
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- Well Detail Report for: RFN01 0594 7/1/99 ]
Ji

GENERAL INFORMATION SCREENING INFORMATION

jrSITE: RIFLE (NEW)

LOCATION CODE: 0594

NORTHING: 624261.40

EASTING: 1347389.90

TOC ELEVATION: 5278.13

SURFACE ELEVATION: 5276.40

BOTTOM ELEVATION: 5249.90

TOTAL DEPTH: 26.50

DECOMMISSIONED: Yes

DAMAGED: No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5261.00 15.40

5252.90 * 23.50

5259.90 16.50

5254.90 21.50

8.1

5.0

25.2

2.0

ALLUVIUM

j

iml

Litholoov Details
j

TOP BOTTOM
Eioe UDEtn yl2X meiLn Li I DCULUUPT UOLNr I IU

5276.40 0.00 5273.40 3.00 SANDY SILT, some fine gravel, non-plastic, soft,moist, drk yellowish
brown (1 OYR 4/4).

5273.40 3.00 5269A0 7.00 SANDY CLAY, fine sand, low to medium plasticity, verysoft, moist,
dark yellowish brown (1 OYR 4/4.).

5269.40 7.00 5260.00 16.40 ALLUVIUM: SANDY CLAY, fine sand, low to medium plasticity,
stiffto very stiff, moist, dk. yellow brown (IOYR 4/4).

5260.00 16.40 5258A0 18.00 SILTY GRAVEL, some fine sand, coarse to fine gravel.dense, gray
to brown.

5258.40 18.00 5255.80 20.60 CLAYEY SILT, low plasticity, mod. stiff to stiff,molst, very dark gray
brown (IOYR 3/2).

5255.80 20.60 5254A0 22.00 SANDY SILT, some organic content, non-plastic, stiff, moist, black
(IOYR 2/1).Note: order of methane gas from sample at 21-22 ft.

5254.40 22.00 5250.00 26.40 SILTY GRAVEL, some sand, dense, brown to black.WASATCH
FORMATION: SANDSTONE, moderately hard.TD AT 26.5 FEET.

m

J
ml
ml
ml
ml
* I

mlNote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

ml
ml
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- J,Well Detail Report for: RFN01 0595 7/1199

j
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0595

NORTHING: 623163.70

EASTING: 1346365.50

TOC ELEVATION: 5266.77

SURFACE ELEVATION: 5264.70

BOTTOM ELEVATION: 5241.70

TOTAL DEPTH: 23.00

DECOMMISSIONED: Yes

DAMAGED: Yes

SCREENING INFORMATION

Elev

TOP GRAVEL PACK: 5261.70

BOTTOM GRAVEL PACK: 5242.70

TOP OF SCREEN: 5259.70

BOTTOM OF SCREEN: 5244.70

GRAVEL PACK LENGTH: 19.0

SCREEN LENGTH: 15.0

CASING LENGTH: 24.1

CASING DIAMETER (in.): 6.0

ZONE OF COMPLETION: ALLUVIUM

Depth

3.00

22.00

5.00

20.00

J

I

2i
Lithology Details

TOP I BOTTOM
EMeY De1t Elev Depth

5264.70 0.00 5257.70 7.00

5257.70 7.00 5241.70 23.00

2
LITHOLOGY DESCRIPTION

SILTY SAND, fine, non-plastic, dark yellowish brown(1 OYR 4/4).

GRAVEL, dark grayish brown (I OYR 4/2).TD AT 23 FEET.
BEDROCK NOT ENCOUNTERED.

i
i

4
I.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. i
I
J
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Well Detail Report for: RFN01 0596
i,

7/1/99 J

J
GENERAL INFORMATION SCREENING INFORMATION

U'SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0596

623070A7

1343250.20

5257.11

5255.05

5241.55

13.50

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5250.55

5241.55

5248.55

5243.55

9.0

5.0

15.6

2.0

ALLUVIUM

0 Depth

4.50

13.50

6.50

11.50 J'
U'
U'

Lithology Deails

TOP BOTTOM
Elev Depth Efev Depth LITHOLOGY DESCRIPTION

5255.05 0.00 5252.45 2.60 SANDY SILT, some gravel, non-plastic, soft, mist, verydark brown
(IOYR 212).

5252.45 2.60 5241.65 13.40 SILTY GRAVEL, some sand, non-platic, moist, dense,brown to
gray. TD AT 13.5 FEET.

J
U'
U'
U'

' I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. . ;
' I

U'
U'
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: Well Detail Report for: RFN01 0598 7/1199 j

Li
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

RIFLE (NEW)

0598

624312.80

1344582.67

5257.09

5255.20

5243.20

12.00

No

TOP GRAVEL PACK:

: BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

Elev

5252.20

5243.70

5250.70

5245.70

8.5

5.0

13.4

2.0

Depth

3.00

11.50

4.50

9.50

J
J
Wi

J
IDAMAGED: Yes ZONE OF COMPLETION: ALLUVIUM

Litholody Details

TOP BOT1TOM
Elev Depth Eley Deoth LUTHOLOGY DESCRIPTION

5255.20 0.00 5251.60 3.60 SANDY SILT, trace clay, dark brn. (1 OYR 3/3). Note: occasional
gravel below 3 feet.

5251.60 3.60 5243.20 12.00 GRAVEL, medium to coarse, little sand, sub-rounded, gray to
brown. TD AT 12 FEET.

j.i

I
%0I

j

IJ

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. i

4

J
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Well Detail Report for: RFN01 0599 7/1/99

J
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0599

NORTHING: 624314.81

EASTING: 1344572.79

TOC ELEVATION: 5257.10

SURFACE ELEVATION: 5255.50

BOTTOM ELEVATION: 5238.50

TOTAL DEPTH: 17.00

DECOMMISSIONED: No

DAMAGED: Yes

SCREENING INFORMATION

Elev

TOP GRAVEL PACK: 5247.50

BOTTOM GRAVEL PACK:, 5238.50

TOP OF SCREEN: 5245.50

BOTTOM OF SCREEN: 5240.50

GRAVEL PACK LENGTH: 9.0

SCREEN LENGTH: 5.0

CASING LENGTH: 18.6

CASING DIAMETER (In.): 2.0

ZONE OF COMPLETION: ALLUVIUM

Depth

8.00

17.00

10.00

15.00

J
J
J
Wi

J
Litholopy Details

TOP BOTTOM

Etev Depth Elev Deoth LITHOLOGY DESCRIPTION

5255.50 0.00 5252.50 3.00 SANDY SILT, trace clay, occasional fine gravel, low plasticity, dark
brown. (1 OYR 4/3).

5252.50 3.00 5238.50 17.00 GRAVEL, medium to coarse, little sand, sub-rounded, gray to
brown. Note: more sand from 8 ft. WASATCH FORMATION-.TD AT
17 FEET ON HARD SANDSTONE.

4
4
4
II

4

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
iI

J

J
4

4
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Well Detail Report for: RFN01 0600
I

7/1/99

j
-SCREENING INFORMATIONGENERAL INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

RIFLE (NEW)

0600

622993.30

1345807.20

5255.75

5255.75

5243.10

12.65

No

Elev Depth

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

5251.60

5243.10

5250.10

5245.10

8.5

5.0

12.6

2.0

4.15

12.65

5.65

10.65

J

2
~J

J
JiDAMAGED: Yes ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM

Elev DePth Elg th LITHOLOGY DESCRIPTION

5255.75 0.00 5253.60 2.15 SAND, fine, some fine gravel, non-plastic, mod. denseto dense,
slightly moist, yellowish brown (10Y5-5/6).

5253.60 2.15 5243.60 12.15 SANDY GRAVEL, fine sand. non-plastic, dense, moist,dark brown tc
gray.

5243.60 12.15 524320 12.55 WASATCH FORMATION: CLAYSTONE, dark brown.

2

J
J2
Id'

J

i I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. . J

I
J
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Well Detail Report for: RFN01 0601 7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0601

NORTHING: 623007.00

EASTING: 1345824.50

TOC ELEVATION: 5263.02

SURFACE ELEVATION: 5260.70

BOTTOM ELEVATION: 5248.70

TOTAL DEPTH: 12.00

DECOMMISSIONED: Yes

DAMAGED: No

SCREENING INFORMATION

Elev Depth

TOP GRAVEL PACK: 5257.70 3.00

BOTTOM GRAVEL PACK: 5248.70 12.00

TOP OF SCREEN: 5255.70 5.00

BOTTOM OF SCREEN: 5250.70 10.00

GRAVEL PACK LENGTH: 9.0

SCREEN LENGTH: 5.0

CASING LENGTH: 14.3

CASING DIAMETER (in.): 2.0

ZONE OF COMPLETION: ALLUVIUM

J
J
3
3

J.
3

Litholoay Details

TOP BOTTOM

Eley Depth Eley Depth LITHOLOGY DESCRIPTION

5260.70 0.00 5256.70 4.00 SILTY SAND, fine, non-plastic, dark yellowish brown(1 OYR 314).

5256.70 4.00 5254.70 6.00 GRAVELLY SAND, fine, non-plastic, yellowish brown,(10YR 5/6).

5254.70 6.00 5248.70 12.00 SANDY GRAVEL, poorly graded, sub rounded, dark brownish gray.
TD AT 12 FEET.

-Soj
-S
-S
-S
.

I Is-S

i3

.-

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

-S
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Well Detail Report for: RFN01 0602 7/1/99
I I

J
GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0602

NORTHING: 623428.41

EASTING: 1341388.84

TOC ELEVATION: 5253.48

SURFACE ELEVATION: 5250.99

BOTTOM ELEVATION: 5238.99

TOTAL DEPTH: 12.00

DECOMMISSIONED: No

DAMAGED: No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5248.49

5239.99

5246.99

5241.99

8.5

5.0

13.5

2.0

ALLUVIUM

Depth

2.50

11.00

4.00

9.00

2

2
2

Litholhay Details 2
TOP

Eley Depth

5250.99 0.00

BOTTOM

Eley Deoth

5249.59 1.40

LITHOLOGY DESCRIPTION

SANDY CLAY, medium plasticity, yellowish brown(10YR 5/4).

SILTY CLAY, medium plasticity, wet, yellowish brown (IOYR 5/4).

2
5249.59 1.40 5242.59 8.40 J
5242.59 8.40 5240.99 10.00 SILTY SAND, fine, some clayey zones, non-to-medium plasticity,

very dark brown (IOYR 2/2).

5240.99 10.00 5238.99 12.00 SANDY GRAVEL, some cobbles and small boulders, sub-rounded,
gray to red. TD AT 12 FEET. 2

4

I
od

JI

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

; I

2
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odWell Detail Report for: RFN01 0603 7/1/99

j
GENERAL INFORMATION SCREENING INFORMATION

jSITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0603.

623420.95

1341394.73

5253.79

5250.85

5226.85

24.00

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5236.85

5227.85

5234.85

5229.85

9.0

5.0.

25.9

2.0

ALLUVIUM

Depth

14.00

23.00

16.00

21.00

J
i
i
I

Lithology Details

TOP

A ev Depth

5250.85 0.00

5248.45 2.40

B0 1TFOM

Eley Depth LITHOLOGY DESCRIPTION

5248A5 2.40 SANDY CLAY, low to medium plasticity, yellowish brown (1 OYR 5/4)

5242.45 8.40 SILTY CLAY, medium plasticity, wet, yellowish brown (10YR 514).

I

j

.mJI

5242.45 8.40 5239.85 11.00 SILTY SAND, fine,some clayey lenses, non to low plasticity, very
dark brown (IOYR 2/2).

5239.85 11.00 5227.85 23.00 SANDY GRAVEL, some cobbles and boulders, sub-rounded,gray to
red.

5227.85 23.00 5226.85 24.00 WASATCH FORMATION: SANDSTONE, moderately hard. TD AT
24 FEET.

I

;

j
4

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

I

I
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'.4Well Detail Report-for: RFN01 0604 7/1199

J
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0604

621822.39

1339038.75

5261.64

5260.03

5248.03

12.00

No

No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

5256.03

5248.03

5255.03

5250.03

8.0

5.0

13.6

2.0

ALLUVIUM

Depth

4.00

12.00

5.00

10.00

4
4

4
U

Litholoctv Deaits

TOP BOTTOM
Elev Deoth Eley Depth LITHOLOGY DESCRIPTION

5260.03 0.00 5248.03 12.00 SILTY SAND, fine, trace clay, occasional cobbles, dense, non-
plastic, brownish yellow (10YR 6/6). TD AT 12 FEET.

.i
i
4
J

W4
'm

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. j

j
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Well Detail Report for: RFN01 0605 I- 711199 J

J : j

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0605

621822.08

1339049.53

5261.80

5260.09

5235.09

25.00

No

No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK-

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

- o SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5244.09 16.00

5235.09 25.00

5242.09 18.00

5237.09 23.00

9.0

5.0

26.7

2.0

ALLUVIUM

J
I
-4

J,j

Litholorv Details

TOP BOTTOM
Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5260.09 0.00 5245.09 15.00 SILTY SAND, fine, trace clay, occasional cobbles, non-
plasticdense, brownish yellow (10YR 6/6). Note: Some gravel
below 13 feet

5245.09 15.00 5235.09 25.00 SILTY SAND, fine, non-plastic, dark yellowish brown (10YR 3/6). TC
AT 25 FEET.

I
J

ariI
I0

i

I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. j

i
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Well Detail Report for: RFN01 0608 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LWCATION CODE: 0608 TOP GRAVEL PACK: 5294.56 6.00

NORTHING: 623363.87 BOTTOM GRAVEL PACK: 5270.56 30.00

EASTING: 1339291.87 TOP OF SCREEN: 5292.56 8.00

TOC ELEVATION: 5302.07 BOTTOM OF SCREEN: 5272.56 28.00

SURFACE ELEVATION: 5300.56 GRAVEL PACK LENGTH: 24.0

BOTTOM ELEVATION: 5270.56 SCREEN LENGTH: 20.0

TOTAL DEPTH: 30.00 CASING LENGTH: 31.5

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholocrv Details

641
I
i
i
i

TOP BOTTOM
Eley Depth Eley Depth UTHOLOGY DESCRIPTION

5300.56 0.00 5289.56 11.00 CLAYEY SAND, fine, low plasticity, light yellowish brown (10YR 6/4)

5289.56 11.00 5272.56 28.00 SILTY SAND, fine, non-plastic, yellowish brown (10YR 516). Note:
Some gravel below 14 feet. Note: Moderately cemented from 20
feet.

5272.56 28.00 5270.56 30.00 SILTY SAND, fine, some gravel, dense, yellowish brown (10YR 5/6).
TD AT 30 FEET.

i
I
i
i
J
I

I
i- Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

IJ
j
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Well Detail Report for: RFN01 0609 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0609 TOP GRAVEL PACK: 5253.99 4.00

NORTHING: 624827.20 BOTTOM GRAVEL PACK: 5234.99 23.00

EASTING: 1343083.90 TOP OF SCREEN: 5251.99 6.00

TOC ELEVATION: 5260.19 BOTTOM OF SCREEN: 5236.99 21.00

SURFACE ELEVATION: 5257.99 GRAVEL PACK LENGTH: 19.0

BOTTOM ELEVATION: 5234.99 SCREEN LENGTH: 15.0

TOTAL DEPTH: 23.00 CASING LENGTH: 25.2

DECOMMISSIONED: No CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholoov Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5257.99 0.00 5255.99 2.00 SANDY CLAY, low plasticity, fine sand, with rootlets,dark yellowish
brown (1 OYR 3/4).

5255.99 2.00 5254.99 3.00 SILTY SAND, fine, non-plastic, dark yellowish brown (10YR 3/4).

5254.99 3.00 5248.99 9.00 SANDY SILT, fine sand, non-plastic, rootlets, wet,dark yellowish
brown (1OYR 3/4).

5248.99 9.00 5234.99 23.00 SAND AND GRAVEL, occasional cobbles and boulders to 1.0 ft.
WASATCH FORMATION:TD AT 23 FEET (on top of bedrock).

I

JI

j
Jj

I
I
I
J

J
Il
q

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. J

I
i
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Well Detail Report for: RFN01 0610 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0610 TOP GRAVEL PACK: 5275.50 3.00

NORTHING: 625242.50 BOTTOM GRAVEL PACK: 5243.50 35.00

EASTING: 1346191.50 TOP OF SCREEN: 5275.50 3.00

TOC ELEVATION: 5280.29 BOTTOM OF SCREEN: 5245.50 33.00

SURFACE ELEVATION: 5278.50 GRAVEL PACK LENGTH: 32.0

BOTTOM ELEVATION: 5231.00 SCREEN LENGTH: 30.0

TOTAL DEPTH: 47.50 CASING LENGTH: 36.8

DECOMMISSIONED: Yes CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholociv Details

j

J.11

U.

J
TOP BOTTOM

Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5278.50 0.00 5273.50 5.00 SILTY CLAY, low plasticity, very stiff, light yellowbrown(IOYR 6/4).

5273.50 5.00 5271.50 7.00 CLAYEY SILT, low plasticity, very stiff, very pale brown (1 OYR 7/3).

5271.50 7.00 5267.50 11.00 SILTY CLAY, low plasticity, very stiff~brown(IOYR 5/3).

i
I

5267.50 11.00 5265.50

5265.50 13.00 5231.10

13.00 SANDY SILT, trace clay, low plasticity, stiff, dark yellow brown
(IOYR 4/4).

47.40 SANDY GRAVEL, med to coarse, sub-angular to sub-rounded, gray. -
brown Note: using Revert mud from 14 ft. TD AT 47.5 FEET. Note:
After conducting SPT tests to TD, the hole was reamed for
installation of 2-in pvc well.

J
i
i

I
JI
I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
-i
I
Ii
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Well Detail Report for: RFN01 0611 7/1199

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0611

NORTHING: 623223.50

EASTING: 1346324.29

TOC ELEVATION: 5259.56

SURFACE ELEVATION: 5257.38

BOTTOM ELEVATION: 5191.80

TOTAL DEPTH: 65.58

DECOMMISSIONED: No

DAMAGED: Yes

SCREENING INFORMATION

Elev Depth

TOP GRAVEL PACK: 5248.81 8.57

BOTTOM GRAVEL PACK: 5200.81 56.57

TOP OF SCREEN: 5242.01 15.37

BOTTOM OF SCREEN: 5227.01 30.37

GRAVEL PACK LENGTH: 48.0

SCREEN LENGTH: 15.0

CASING LENGTH: 68.0

CASING DIAMETER (In.): 2.0

ZONE OF COMPLETION: WASATCH
FORMATION -

UNDIFFERENTIATED

U

Ji

J

Li`
Li
Li

Lithology Details

TOP

Eley DePth

5257.38 0.00

5258.38 1.00

5251.38 6.00

5249.38 8.00

5236.38 21.00

5234.38 23.00

BOTTOM

Elev Depth

5256.38 1.00

5251.38 6.00

5249.38 8.00

5236.38 21.00

5234.38 23.00

5232.38 25.00

LITHOLOGY DESCRIPTION

Sand, fine, N.P., gray (10YR 6/1) Tailings.

Silty sand, fine; N.P. dark yellow/brown, (1OYR 4/6).

Sand, fine, N.P., blackyellowish/brown, (10YR 3/4).

Gravel, some sand, cobble up to 16", sub-rounded to sub-angular.

Sandstone.

Stopped Tricone at 25' (continued on rock coring log).

J,
J

.1

U

U
U

,;U
I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0612 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0612 TOP GRAVEL PACK: 5216.11 47.89

NORTHING: 623154.80 BOTTOM GRAVEL PACK: 5196.61 67.39

EASTING: 1346340.30 TOP OF SCREEN: 5211.13 52.87

TOC ELEVATION: 5265.61 BOTTOM OF SCREEN: 5196.13 67.87

SURFACE ELEVATION: 5264.00 GRAVEL PACK LENGTH: 19.5

BOTTOM ELEVATION: 5193.00 SCREEN LENGTH: 15.0

TOTAL DEPTH: 71.00 CASING LENGTH: 71.1

DECOMMISSIONED: Yes CASING DIAMETER (In.): 6.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Detalls

TOP BOTTOM

Eley Depth Elev De2th IJTHOLOGY DESCRIPTION

5264.00 0.00 5259.60 4.40 SILTY SAND, fine, non-plastic, dense, dark yellowish brown (I YR
4/4).

5259.60 4.40 5239.00 25.00 GRAVEL, little sand, poorly graded, dense, dark brown to gray.

5239.00 25.00 5229.60 34.40 WASATCH FORMATION: SANDSTONE, fine, gray.

5229.60 34.40 5227.00 37.00 SHALE, gray.

5227.00 37.00 5219.00 45.00 SANDSTONE, fine, gray.

5219.00 45.00 5211.00 53.00 SHALE, It red (2.5 YR- 4/2) to mottled with gray (2.5YRN5).

5211.00 53.00 5193.00 71.00 SANDSTONE, fine, gray. TD AT 71 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0613 7/1/99 J

J
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0613.

NORTHING: 623143.00

EASTING: 1346317.70

TOC ELEVATION: 5264.71

SURFACE ELEVATION: 5257.77

BOTTOM ELEVATION: 5192.40

TOTAL DEPTH: 65.37

DECOMMISSIONED: Yes

DAMAGED: Yes

SCREENING INFORMATION Uj
TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN

BOTTOM OF SCREEN

GRAVEL PACK LENGTH:

SCREEN LENGTH

CASING LENGTH

CASING DIAMETER (In.)

ZONE OF COMPLETION

Elev Depth

5246.34 11.43

5199.34 58.43

5242.34 15.43

5199.34 58.43

47.0

43.0

73.0

. 6.0

: WASATCH
FORMATION -
UNDIFFERENTIATED

J
JI

I
Lithology Details

TOP BOTTC
Elev Denth Elev

5257.77 0.00 5252.77

5252.77 5.00 5237.77

5236.77 21.00

I
Depth LITHOLOGY DESCRIPTION

5.00 Silty sand, fine, N.P., dense dark, yellowish brown, (1OYR 4/4).

20.00 Gravel and fine sand, dark gray.

Stopped at 21 continued on rock coring log.

I

U

i
I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.. . I

- U
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U
Well Detail Report for: RFN01 0614 7/1/99

U
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0614

623162.70

1346333.50

5258.16

5257.45

5221.10

36.35

Yes

Yes

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev- Depth

5231.58 25.87

5228.58 28.87

5239.43 18.02

5237.43 20.02

3.0

2.0

37.5

2.0

WASATCH
FORMATION -
iJNDIFFFRENTIATED

Litholocy Details

TOP BOTTOM

Elev Denth Elev Denth UTHOLOGY DESCRIPTION

5257.45 0.00 5250.45 7.00 Sand, some gravel, trace of silt, fine, N.P., brown (iOYR 313) Note:
Little to no gravel below 2'.

5250.45 7.00 5236A5 21.00 Gravel, some small cobble, sub-angular to sub-round, gray to red.

5236.45 21.00 5234.45 23.00 Shale, stopped tricone at 23', continued on rock log.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

U

:. I

sU

0U

'L
U
J
2
U1
U
U
f

Uj~
U
U
U
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Well Detail Report for: RFN01 0615 7/1/99 XI

J4
GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0615

NORTHING: 625071.40

EASTING: 1346756.20

TOC ELEVATION: 5278.62

SURFACE ELEVATION: 5277.20

BOTTOM ELEVATION: 5245.20

TOTAL DEPTH: 32.00

DECOMMISSIONED: Yes

DAMAGED: No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

Elev Depth

5271.20 6.00

5248.20 29.00

5270.20 7.00-

5250.20 27.00

23.0

20.0

30.4

2.0

I
I

i
IZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Depth Eley Deoth LITHOLOGY DESCRIPTION

5277.20 0.00 5267.20 10.00 CLAYEY SILT, low plasticity, medium stiff, slightly moist. dark
yellowish brown (1 OYR 4/4).

5267.20 10.00 5263.20 14.00 SANDY CLAY. medium plasticity, stiff, moist, dark yellowish brown
(10YR 3/4).

5263.20 14.00 5245.20 32.00 SANDY GRAVEL, fine, densegray to brown. TD AT 32 FEET.

II
I
i

I
U

1

iI

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. I
J
'4
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Well Detail Report for: RFN01 0616 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0616 TOP GRAVEL PACK: 5257.70 7.00

NORTHING: 622918.30 BOTTOM GRAVEL PACK: 5243.70 21.00

EASTING: 1346603.10 TOP OF SCREEN: 5255.70 9.00

TOC ELEVATION: 5266.01 BOTTOM OF SCREEN: 5245.70 19.00

SURFACE ELEVATION: 5264.70 GRAVEL PACK LENGTH: 14.0

BOTTOM ELEVATION: 5243.70 SCREEN LENGTH: 10.0

TOTAL DEPTH: 21.00 CASING LENGTH: 22.3

DECOMMISSIONED: Yes CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Eley Denth Elev Depth LITHOLOGY DESCRIPTION

5264.70 0.00 5260.70 4.00 SILTY SAND, fine, some fine gravel, brown (IOYR 413).

5260.70 4.00 5243.70 21.00 GRAVEL, some sand, poorly graded, sub-rounded, gray tored.
WASATCH FORMATION: TD AT 21 FEET (on top of bedrock).

j

J
4.

.4

J

. I

i

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. .J
j
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Well Detail Report for: RFN01 0617 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Eley Deith
LOCATION CODE: 0617 TOP GRAVEL PACK:

NORTHING: 621127.00 BOTTOM GRAVEL PACK:

EASTING: 1334656.00 TOP OF SCREEN: -40.00 40.00

TOC ELEVATION: 0.00 BOTTOM OF SCREEN: -50.00 50.00
SURFACE ELEVATION: 0.00 GRAVEL PACK LENGTH:

BOTTOM ELEVATION: -50.00 SCREEN LENGTH: 10.0

TOTAL DEPTH: 50.00 CASING LENGTH: 50.0

DECOMMISSIONED: No CASING DIAMETER (In.): 7.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

j

J
J
J

J

J
Ij

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. j
J
-a
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- Well Detail Report for: RFN01 0618 7/1/99
., I

J
SCREENING INFORMATIONGENERAL INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0618 -

623073.25

1343239.48

5256.97

5255.24

5233.24

22.00

No

No

. Elev

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

I GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

5245.74

523a.24

5240.24

5235.24

12.5

5.0

23.7

2.0

Depth

9.50

22.00

15.00

20.00

J
2
2
2
2ZONE OF COMPLETION: ALLUVIUM

Litholociv Details J
TOP BOTTOM

Elev Depth Elev Denth

5255.24 0.00 5233.84 21.40

5233.84 21.A0 5233.24 22.00

LITHOLOGY DESCRIPTION

GRAVEL, with silty sand, fine sand, non-plastic, moist, dense, dark
brown (10YR 3/3).

WASATCH FORMATION: SANDSTONE, hard. TD AT 22.0 FEET.

2
I2

Ji

J

:I

.I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. J

0 i a2
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Well Detail Report for: RFN01 0619 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Etev Depth

LOCATION CODE: 0619 TOP GRAVEL PACK: 5258.30 5.30

NORTHING: 623207.60 BOTTOM GRAVEL PACK: 5250.20 13.40

EASTING: 1346298.50 TOP OF SCREEN: 5257.20 6.40

TOC ELEVATION: 5265.84 BOTTOM OF SCREEN: 5252.20 11.40

SURFACE ELEVATION: 5263.60 GRAVEL PACK LENGTH: 8.1

BOTTOM ELEVATION: 5248.60 SCREEN LENGTH: 5.0

TOTAL DEPTH: 15.00 CASING LENGTH: 15.6

DECOMMISSIONED: Yes CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholo-py Details

j

.1

;-_

J

J

TOP

Eley Depth

5263.60 0.00

5258.20 5.40

BOTTOM

Elev Deoth

5258.20 5.40

5248.60 15.00

LITHOLOGY DESCRIPTION

SILTY SAND, fine, non-plastc, dark yellowish brown (10YR 414).

GRAVEL, poorly graded, dark brownish gray (10YR 4/2). TD AT
15.0 FEET. Located near 3 wells installed by Golder and Associates
at SW comer of tailings pile.

2
-i
I
I,
'i
j
i

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. j

j
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Well Detail Report for: RFN01 0620 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0620 TOP GRAVEL PACK: 5221.10 6.70

NORTHING: 619811.71 BOTTOM GRAVEL PACK: 5217.10 10.70

EASTING: 1332926.38 TOP OF SCREEN: 5221.10 6.70

TOC ELEVATION: 5231.22 BOTTOM OF SCREEN: 5217.10 10.70

SURFACE ELEVATION: 5227.80 GRAVEL PACK LENGTH: 4.0

BOTTOM ELEVATION: 5217.10 SCREEN LENGTH: 4.0

TOTAL DEPTH: 10.70 CASING LENGTH: 12.2

DECOMMISSIONED: No CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTrOM

Elev Demth Elcv Depth LITHOLOGY DESCRIPTION

5227.80 0.00 5224.80 3.00 Silty sand, fine, light brown.

5224.80 3.00 5217.80 10.00 Silty clay with gravel, fine, brown. Note: water at 7ft. below land
surface.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0621 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) EIeV DeDth

LOCATION CODE: 0621 TOP GRAVEL PACK: 5163.60 94.00

NORTHING: 621828.04 BOTTOM GRAVEL PACK: 5137.60 120.00

EASTING: 1338969.97 TOP OF SCREEN: 5159.60 98.00

TOC ELEVATION: 5259.68 BOTTOM OF SCREEN: 5139.60 118.00

SURFACE ELEVATION: 5257.60 GRAVEL PACK LENGTH: 26.0

BOTTOM ELEVATION: 5137.60 SCREEN LENGTH: 20.0

TOTAL DEPTH: 120.00 CASING LENGTH: 122.1

DECOMMISSIONED: No CASING DIAMETER (In.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev DeDth Elov Depth LITHOLOGY DESCRIPTION

5257.60 0.00 5227.60 30.00 ALLUVIUM:.

5227.60 30.00 5206.60 51.00 WASATCH FORMATION: SANDSTONE/ SILTSTONE.

5206.60 51.00 5200.60 57.00 SHALE/ MUDSTONE.

5200.60 57.00 5197.60 60.00 SANDSTONE/ SILTSTONE.

5197.60 60.00 5170.60 87.00 SHALE/ MUDSTONE.

5170.60 87.00 5144.60 113.00 SANDSTONE) SILTSTONE.

5144.60 113.00 5137.60 120.00 SHALE/ MUDSTONE.TD AT 120 FT.

EJ

Ij
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4- Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0622 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Denth

LOCATION CODE: 0622 TOP GRAVEL PACK: 5211.54 47.00

NORTHING: 621851.17 BOTTOM GRAVEL PACK: 5198.54 60.00

EASTING: 1338971.99 TOP OF SCREEN: 5205.54 53.00

TOC ELEVATION: 5260.23 BOTTOM OF SCREEN: 5200.54 58.00

SURFACE ELEVATION: 5258.54 GRAVEL PACK LENGTH: 13.0

BOTTOM ELEVATION: 5198.54 SCREEN LENGTH: 5.0

TOTAL DEPTH: 60.00 CASING LENGTH: 61.7

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev Depth Elev Depth UTHOLOGY DESCRIPTION

5258.54 0.00 5215.54 43.00 SILTY GRAVEL.

5215.54 43.00 5198.54 60.00 WASATCH FORMATION-:TD AT 60 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0623 0 7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0623 1

NORTHING: 622956.60

EASTING: 1346086.20

TOC ELEVATION: 5262.92

SURFACE ELEVATION: 5261.44

BOTTOM ELEVATION: 5165.44

TOTAL DEPTH: 96.00

DECOMMISSIONED: Yes

DAMAGED: No

SCREENING INFORMATION

Elev Depth

TOP GRAVEL PACK: 5220.44 41.00

BOTTOM GRAVEL PACK: 5165.44 96.00

TOP OF SCREEN: 5216.44 45.00

BOTTOM OF SCREEN: 5196.44 65.00

GRAVEL PACK LENGTH: 55.0

SCREEN LENGTH: 20.0

CASING LENGTH: 97.5

CASING DIAMETER (in.): 4.0

ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

LIt holoqiy Details

TOP
Elev Depth

5261.44 0.00

5232.44 29.00

5228.44 33.00

5227.44 34.00

5221.44 40.00

5216.44 45.00

5206.44 55.00

5205.44 56.00

5201.44 60.00

5192.44 69.00

5191.44 70.00

5187.44 74.00

BOTTOM
Elev Pq~h UTHOLOGY DESCRIPTION

5232.44 29.00 NOTE; MISSING LOG TAKEN FROM X-SECTION.

5228.44 33.00 WASATCH FM.: SANDSTONE! SILTSTONE.

5227.44 34.00 SHALE/ MUDSTONE.

5221.44 40.00 SANDSTONE! SILTSTONE.

5216.44 45.00. SHALE/ MUDSTONE.

5206.44 55.00 SANDSTONE/ SILTSTONE.

5205.44 56.00 SHALE/ MUDSTONE.

5201.44 60.00 SANDSTONE! 9ILTSTONE.

5192.44 69.00 SHALE! MUDSTONE.

5191.44 70.00 SANDSTONE/ SILTSTONE.

5187.44 74.00 SHALE/ MUDSTONE.

5183.44 78.00 SANDSTONE/ SILTSTONE.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFN01 0623 7/1/99

TOP BOTrOM

Elev Deoth Elev Dent LITHOLOGY DESCRIPTION

5183.44 78.00 5182.44 79.00 SHALE/ MUDSTONE.

5182.44 79.00 5175.44 86.00 SANDSTONE/ SILTSTONE.

5175.44 86.00 5172.44 89.00 SHALEI MUDSTONE.

5172.44 89.00 5166.44 95.00 SANDSTONE/ SILTSTONE.TD AT 95 FT.

]
]
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I

J
Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0624 7/1199 j

J
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0624

622957.64

1346138.76

5257.92

5255.93

5213.48

42.45

No

No

TOP GRAVEL PACK:

* BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev

5233.48

5213.48

5233.48

5223.48

20.0

10.0

Depth

22.45

42.45

22.45

32.45

44.4

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

J
J
I
I

i
I
I
I

* Lithologv Details

TOP BOTTOM I

Elev De2th Elev Depth LITHOLOGY DESCRIPTION

5255.93 0.00 5213.48 42.45 UNKNOWN LITHOLOGY.

I
I
I
I J

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. j
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Well Detail Report for: RFN01 0625 7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0625

NORTHING: 623987.34

EASTING: 1348111.10

TOC ELEVATION: 5266.79

SURFACE ELEVATION: 5264.37

BOTTOM ELEVATION: 5162.37

TOTAL DEPTH: 102.00

DECOMMISSIONED: No

DAMAGED: No

SCREENING INFORMATION

Elev Depth

TOP GRAVEL PACK: 5176.37 88.00

BOTTOM GRAVEL PACK: 5162.37 102.00

TOP OF SCREEN: 5174.37 90.00

BOTTOM OF SCREEN: 5164.37 100.00

GRAVEL PACK LENGTH: 14.0

SCREEN LENGTH: 10.0

CASING LENGTH: 104.4

CASING DIAMETER (in.): 4.0

ZONE OFF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lltholo-gy Details

TOP

Vley Depth

5264.37 0.00

5238.37 26.00

5232.37 32.00

5231.37 33.00

5225.37 39.00

5222.37 42.00

5214.37 50.00

5212.37 52.00

5206.37 58.00

5203.37 61.00

5191.37 73.00

5184.37 80.00

BOTTOM

ERev Penth LITHOLOGY DESCRIPTION

5238.37 26.00 NOTE: MISSING LOG TAKEN FROM X-SECTION.

5232.37 32.00 WASATCH: SANDSTONE/ SILTSTONE.

5231.37 33.00 SHALE/ MUDSTONE.

5225.37 39.00 SANDSTONE/ SILTSTONE.

5222.37 42.00 . SHALE/ MUDSTONE.

5214.37 50.00 SANDSTONE/ SILTSTONE.

5212.37 52.00 SHALE/ MUDSTONE.

5206.37 58.00 SANDSTONE/ SILTSTONE.

5203.37 61.X0 SHALE/ MUDSTONE.

5191.37 73.00 SANDSTONE/ SILTSTONE.

5184.37 80.00 SHALE/ MUDSTONE.

5180.37 84.00 SANDSTONE/ SILTSTONE.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

L

L



Well Detail Report for: RFN01 0625 77/1/99

TOP BOTTOM

Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5180.37 84.00 5173.37 91.00 SHALE/ MUDSTONE.

5173.37 91.00 5164.37 100.00 SANDSTONEISILTSTONE.TD AT 100 FEET.

]
I
I
I
I

I I

I

I

1

-J
i

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. - - I I
J
J
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Well Detail Report for: RFN01 0626 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0626

NORTHING: 623971.40

EASTING: 1348165.79

TOC ELEVATION: 5267.42

SURFACE ELEVATION: 5264.70

BOTTOM ELEVATION: 5186.70

TOTAL DEPTH: 78.00

DECOMMISSIONED: No

DAMAGED: Yes

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev Depth

5203.70 61.00

5186.70 78.00

5188.70 66.00

5188.70 76.00

17.0

10.0

80.7

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
EVev Deth Elev ,Derpth LITHOLOGY DESCRIPTION

5264.70 0.00 5186.70 78.00 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0627 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Peoth

LOCATION CODE: 0627 TOP GRAVEL PACK: 5202.52 52.99

NORTHING: 622980.14 BOTTOM GRAVEL PACK: 5170.52 84.99

EASTING: 1346354.54 TOP OF SCREEN: 5196.52 58.99

TOC ELEVATION: 5257.48 BOTTOM OF SCREEN: 5176.52 78.99

SURFACE ELEVATION: 5255.51 - GRAVEL PACK LENGTH: 32.0

BOTTOM ELEVATION: 5170.52 SCREEN LENGTH: 20.0

TOTAL DEPTH: 84.99 CASING LENGTH: 87.0

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Litholoay Details

TOP BOTTOM
ELev R Elev PeDth UTHOLOGY DESCRIPTION

5255.51 0.00 5242.52 12.99 UNDIFFERENTIATED ALLUVIUM.

5242.52 12.99 5235.52 19.99 WASATCH FORMATION: UNDIFFERENTIATED SILTSTONE-
CLAYSTONE. Note: rotary drilled without logging to point where
coredrilling would commence in competent bedrock.

5235.52 19.99 5234.52 20.99 SILTSTONE, very fine, hard, gray.

5234.52 20.99 5233.72 21.79 CLAYSTONE, very fine, very soft, gray.

5233.72 21.79 5231.12 24.39 SILTSTONE. very fine, hard to medium hard, gray.

5231.12 24.39 5230.32 25.19 CLAYSTONE, very fine, very soft, gray.

5230.32 25.19 5226.12 29.39 SILTSTONE, very fine, hard, gray.

5226.12 29.39 5224.12 31.39 SANDY SILTSTONE, very fine, very soft, gray.

5224.12 31.39 5221.52 33.99 SILTSTONE, very fine, medium hard, gray.

5221.52 33.99 5219.52 35.99 SANDY CLAYSTONE (MUDSTONE), very fine, medium hard, gray.

5219.52 35.99 5217.32 38.19 SHALE, very fine, fissile, soft to medium hard, gray to black.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

L

L



Well Detail Report for: RFN01 0627 7197/1/99

TOP

Elev DePth

5217.32 38.19

5215.52 39.99

5215.12 40.39

BOTTOM

EIQV Depth LITHOLOGY DESCRIPTION ad

5213.32

5203.52

5202.52

5201.52

5194.52

5187.52

5184.52

5181.52

5178.52

42.19

51.99

52.99

53.99

60.99

67.99

70.99

73.99

76.99

5215.52

5215.12

5213.32

5203.52

5202.52

5201.52

5194.52

5187.52

5184.52

5181.52

5178.52

5170.52

39.99 SILTSTONE, very fine, hard to medium hard, gray to black.

40.39 SHALE, very soft, gray.

42.19 SILTSTONE, very fine, medium hard to hard, gray with black -

laminations.

51.99 SHALE, very soft, gray to black.

52.99 SILTSTONE, medium hard, gray.

53.99 CLAYSTONE, very soft, gray.

060.99 SILTY CLAYSTONE, very fine, soft gray. Note: occasional thin Cay
lenses.

67.99 SILTSTONE, fine, hard, gray.

70.99 SILTSTONE, some. day seams, very fine, gray-brown.

73.99 SILTSTONE, very fine, hard, gray.

76.99 CLAYSTONE, some silt, soft, gray to brown.

84.99 SILTSTONE/CLAYSTONE, medium hard to soft. gray to brown, with
interbedded siltstonelshale.

-i
ad
ad
'E

-i

ad
ad
a'

ad

I
ad

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level. ad
ad
ad
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Well Detail Report for: RFN01 0628 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0628 TOP GRAVEL PACK: 5174.66 85.89

NORTHING: 622921.68 BOTTOM GRAVEL PACK: 5149.66 110.89

EASTING: 1346457.26 TOP OF SCREEN: 5171.66 88.89

TOC ELEVATION: 5263.97 BOTTOM OF SCREEN: 5151.66 108.89

SURFACE ELEVATION: 5260.55 GRAVEL PACK LENGTH: 25.0

BOTTOM ELEVATION: 5148.66 SCREEN LENGTH: 20.0

TOTAL DEPTH: 111.89 CASING LENGTH: 114.3

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev Depth Elev Deoth LITHOLOGY DESCRIPTION

5260.55 0.00 5237.66 22.89 NOTE: MISSING LOG TAKEN FROM X-SECTION.

5237.66 22.89 5232.66 27.89 WASATCH FM.: SANDSTONE/ SILTSTONE.

5232.66 27.89 5231.66 28.89 SHALE/ MUDSTONE.

5231.66 28.89 5225.66 34.89 SANDSTONE/ SILTSTONE.

5225.66 34.89 5223.66 36.89 SHALE/ MUDSTONE.

5223.66 36.89 5221.66 38.89 SANDSTONE/ SILTSTONE.

5221.66 38.89 5219.66 40.89 SHALE/ MUDSTONE.

5219.66 40.89 5213.66 46.89 SANDSTONE/ SILTSTONE.

5213.66 46.89 5211.66 48.89 SHALE/ MUDSTONE.

5211.66 48.89 5203.66 56.89 SANDSTONE/ SILTSTONE.

5203.66 56.89 5199.66 60.89 SHALE/ MUDSTONE.

5199.66 60.89 5195.66 64.89 SANDSTONE/ SILTSTONE.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



uJ

Well Detail Report for: RFN01 0628 7/1/99
TOP OTTOMJ

Eley DePth Eley Depth LITHOLOGY DESCRIPTION

5195.66 64.89 5194.66 65.89 SHALE/ MUDSTONE. J
5194.66 65.89 5193.66 66.89 SANDSTONEI SILTSTONE.

5193.66 66.89 5192.66 67.89 SHALE/ MUDSTONE. ;

5192.66 67.89 5186.66 73.89 SANDSTONE) SILTSTONE.

5186.66 73.89 5180.66 79.89 SHALE/ MUDSTONE. I

5180.66 79.89 5177.66 82.89 SANDSTONE/ SILTSTONE.

5177.66 82.89 5167.66 92.89 SHALE) MUDSTONE. J
5167.66 92.89 5164.66 95.89 SANDSTONE/ SILTSTONE.

5164.66 95.89 5160.66 99.89 SHALE/ MUDSTONE. J
5160.66 99.89 5158.66 101.89 SANDSTONE/ SILTSTONE.

5158.66 101.89 5156.66 103.89 SHALE/ MUDSTONE. J
5156.66 103.89 5155.66 104.89 SANDSTONE/ SILTSTONE.

5155.66 104.89 5148.66 111.89 SHALE/ MUDSTONE. J

" D s ae f

-L
* LI

JI

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0629 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0629

623022.17

1346426.03

5257.34

5256.10

5206.75

49.35

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5223.95 32.15

5206.75 49.35

5218.75 37.35

5208.75 47.35

17.2

10.0

50.6

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev DeDth Elev Depth LITHOLOGY DESCRIPTION

5256.10 0.00 5206.75 49.35 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0630 711/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0630

623658.97

1345810.57

525621

5254.76

5166.64

88.12

No

Yes

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5201.64 . 53.12

5171.64 83.12

5193.64 61.12

5173.64 81.12

30.0

20.0

84.6

4.0

WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP
Elev Depth

5254.76 0.00

5227.64 27.12

5218.64 36.12

5211.64 43.12

BOTTOM
Elev Depth LITHOLOGY DESCRIPTION

5227.64 27.12 NOTE: MISSING LOG TAKEN FROM X-SECTION.

5218.64 36.12 WASATCH FM.: SANDSTONE/ SILTSTONE.

5211.64 43.12 SHALEI MUDSTONE.

5206.64 48.12 SANDSTONEI SILTSTONE.

5206.64 48.12 5194.64 60.12 SHALE/ MUDSTONE.

5194.64 60.12 5191.64 63.12 SANDSTONEI SILTSTONE.

5191.64 63.12 5187.64 67.12 SHALE/ MUDSTONE.

5187.64 67.12 5178.64 76.12 SANDSTONEI SILTSTONE.

5178.64 76.12 5176.64 78.12 SHALEI MUDSTONE.

5176.64 78.12 5166.64 88.12 SANDSTONE/ SILTSTONE.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0631 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0631

623688.48

1345811.21

5254.50

5253.39

5203.90

49.49

No

Yes

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5219.90 33.49

5203.90 49.49

5215.90 37.49

5205.90 47.49

16.0

10.0

50.6

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM

Elev Depth Elev Depth LITHOLOGY DESCRiPTION

5253.39 0.00 5203.90 49.49 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0632 7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0632

NORTHING: 625110.58

EASTING: 1346363.02

TOC ELEVATION: 5277.84

SURFACE ELEVATION: 5276.24

BOTTOM ELEVATION: 5173.99

TOTAL DEPTH: 102.25

DECOMMISSIONED: No

DAMAGED: No

SCREENING INFORMATION

Elev DeRth

TOP GRAVEL PACK: 5193.99 8225

BOTTOM GRAVEL PACK: 5179.99 96.25

TOP OF SCREEN: 5191.99 84.25

BOTTOM OF SCREEN: 5181.99 94.25

GRAVEL PACK LENGTH: 14.0

SCREEN LENGTH: 10.0

CASING LENGTH: 97.9

CASING DIAMETER (in.): 4.0

ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Litholocv Details

TOP

Elev Depth

5276.24 0.00

5238.99 37.25

5231.99 44.25

5213.99 62.25

5207.99 68.25

5204.99 71.25

5198.99 77.25

5192.99 83.25

5186.99 89.25

52Z

52Z

521

52(

52(

51(

51~

51 f

51 f

BOTTOM

Elev Depth LITHOLOGY DESCRIPTION

18.99 37.25 ALLUVIUM:.

31.99 44.25 WASATCH FM.: SANDSTONE/ SILTSTONE.

13.99 62.25 SHALE/ MUDSTONE.

)7.99 68.25 SANDSTONE/ SILTSTONE.

)4.99 71.25 SHALEI MUDSTONE.

38.99 77.25 SANDSTONEl SILTSTONE.

92.99 83.25 SHALE! MUDSTONE.

16.99 89.25 SANDSTONE/ SILTSTONE.

13.99 92.25 SHALE/ MUDSTONE.

73.99 102.25 SANDSTONE/ SILTSTONE.5183.99 92.25 517

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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JOB NO. RFN0l DATE 10/22/85
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Well Detail Report for: RFN01 0633 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev DeDth

LOCATION CODE: 0633 TOP GRAVEL PACK: 5217.86 57.99

NORTHING: 625056.36 BOTTOM GRAVEL PACK: 5202.86 72.99

EASTING: 1346366.63 TOP OF SCREEN: 5214.86 60.99

TOC ELEVATION: 5278.64 BOTTOM OF SCREEN: 5204.86 70.99

SURFACE ELEVATION: 5275.85 GRAVEL PACK LENGTH: 15.0

BOTTOM ELEVATION: 5202.86 SCREEN LENGTH: 10.0

TOTAL DEPTH: 72.99 CASING LENGTH: 75.8

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF.COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Litholoqy Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5275.85 0.00 5202.86 72.99 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0634 7/1199

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0634

624017.68

1348123.71

5267.40

5264.94

5213.71

51.23

No

Yes

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elle Depth -

5233.71 31.23

5213.71 51.23

5225.71 39.23

5215.71 49.23

20.0

10.0

53.7

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

J
j

J
1

J
j
,I

Lithology Details

]TOP

Elev Depth

5264.94 0.00

BOTTOM

Elev Depth

5213.71 51.23

LITHOLOGY DESCRIPTION

UNKNOWN LITHOLOGY. J

4
4
j

J
Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

. I
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Well Detail Report for: RFN01 0635 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Denth

LOCATION CODE: 0635 TOP GRAVEL PACK: 5243.50 10.00

NORTHING: 622500.75 BOTTOM GRAVEL PACK: 5233.40 20.10

EASTING: 1344936.24 TOP OF SCREEN: 5241.50 12.00

TOC ELEVATION: 5253.12 BOTTOM OF SCREEN: 5236.50 17.00
SURFACE ELEVATION: 5253.50 GRAVEL PACK LENGTH: 10.1

BOTTOM ELEVATION: 5233.40 SCREEN LENGTH: 5.0

TOTAL DEPTH: 20.10 CASING LENGTH: 16.6

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0
DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Eley Depth Elev Depth LITHOLOGY DESCRIPTION

5253.50 0.00 5236.50 17.00 SILTY GRAVEL, coarse to fine, (quartz, mica, feldspar), with
cobbles, subrounded to angular, nonplastic, trace calcareous,
variable clast colors: yellowish gray to medium dark gray (5YR 7/2)
to light olive (5Y 5/2), and medium dark gray (N/4).

5236.50 17.00 5233.40 20.10 SHALE, medium plasticity, dark gray, (N/4). TD at 20.1.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J.
J

j

Wi

Wi
-A0
-A
-A

I

Ij

-A



}PROEC NEW RE PROCESSING sIm

JOB NO. RN1 .DATE 09/299

Po"e 1 of 1
LOG OF WELL BORING NO. 636
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I

I

I

I

I
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Well Detail Report for: RFN01 0636 7/11999

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0636 TOP GRAVEL PACK: 5245.80 11.00

NORTHING: 622582.36 BOTTOM GRAVEL PACK: 5237.14 19.66

EASTING: 1344996.84 TOP OF SCREEN: 5242.70 14.10

TOC ELEVATION: 5256.24 BOTTOM OF SCREEN: 5237.70 19.10

SURFACE ELEVATION: 5256.80 GRAVEL PACK LENGTH: 8.7

BOTTOM ELEVATION: 5237.14 SCREEN LENGTH: 5.0

TOTAL DEPTH: 19.66 CASING LENGTH: 18.5

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev DePth Elev Depth LITHOLOGY DESCRIPTION

5256.80 0.00 5237.14 19.68 SILTY GRAVEL, with cobbles, coarse to fine, (quartz, mica, feldspar
subrounded to angular gravel, nonplastic, slight calcareous, variable
color dark yellowish brown soil in upper part (1 OYR 4/2). Clasts
yellowish gray (5Y 7/2), light olive gray (5Y 5/2) to medium dark gray
(N/4). TD at 19.66.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

I

j"

Si

j

J

II
Ij
j
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Pag 2 o
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Well Detail Report for: RFN01 0640 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev DeDth

LOCATION CODE: 0640 TOP GRAVEL PACK: 5238.02 . 97.00

NORTHING: 626269.80 BOTTOM GRAVEL PACK: 5182.02 153.00

EASTING: 1347087.10 TOP OF SCREEN: 5204.02 131.00

TOC ELEVATION: 5335.90 BOTTOM OF SCREEN: 5184.02 151.00

SURFACE ELEVATION: 5335.02 GRAVEL PACK LENGTH: 56.0

BOTTOM ELEVATION: 5175.02 SCREEN LENGTH: 20.0

TOTAL DEPTH: 160.00 CASING LENGTH: 153.9

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -

UNDIFFERENTIATED

Litholopy Details

TOP BOTTOM
ELev Depth ELev De9th LITHOLOGY DESCRIPTION

5335.02 0.00 5324.02 11.00 UNDIFFERENTIATED ALLUVIUM.Note: hole advanced without
logging to competent bedrock atl 3 feet.

5324.02 11.00 5315.02 20.00 WASATCH FORMATION: SILTSTONE, sandy, very soft, crumbly,
slightly moist,gray to brown.

5315.02 20.00 5299.02 36.00 SANDY SILTSTONE, fine sand, slight alteration present, slightly
moist, medium hard to soft, gray.

5299.02 36.00 5265.02 70.00 SILTY SHALE, occasional fine sand seam, medium hard, crumbly
zones, reddish brown. Note: slight secondary alteration present.
Note: Color gray from 45 ft. Note: occasional siltstone lenses from
65 ft.

5265.02 70.00 5257.02 78.00 SHALEY SANDSTONE, fine to medium grain, medium hard, It.gray.

5257.02 78.00 5243.02 92.00 SHALE, sandy, medium hard, reddish brown. Occasional lenses of
sandstone. Note: some alteration present.

5243.02 92.00 5238.02 97.00 SHALEY SANDSTONE, fine to medium grain, moderately cemented
with thin lenses of shale, hard, gray.

5238.02 97.00 5230.62 104.40 SHALE, sandy, occasional sandstone stringers, moderately hard to
soft, gray.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFN01 0640 7/1/99

TOP BOTTOM

Elev Denth Elev Depth LITHOLOGY DESCRIPTION

5230.62 104.40 5228.02 107.00. SANDSTONE, fine grained, moderately hard, gray.

5228.02 107.00 5218.42 116.60 CONGLOMERITIC SANDSTONE, fine grained, some shale,
moderately hard, gray.

5218.42 116.60 5215.02 120.00 SHALE, thin beds with interbedded sandstone seams.

5215.02 120.00 5202.02 133.00 SHALE, moderately hard, high plasticity, gray. Note: some alteratior
present, shale is soft, brown-gray.

5202.02 133.00 5185.02 150.00 SHALEY SANDSTONE, very fine, moderately hard, gray.
Occasional shale stringers (> 2mm thick), alsoconglomeritic seams.

5185.02 150.00 5174.82 160.20 SANDSTONE, fine to medium grained, moderately hard, gray. TD
AT 160 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

i

i

J
I

4

.Xj
4

j
j
I
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Well Detail Report for: RFN01 0641 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

. NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0641

626237.40

1347086.80

5334.63

5333.75

5247.25

86.50

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5273.75 60.00

5247.25 86.50

5263.25 70.50

5253.25 80.50

26.5

10.0

87.4

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

Lltholoav Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5333.75 0.00 5247.25 86.50 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Page 2 of 3

LOG OFWLLBOiNGNO. 642
iOlri:v r MP r ^w On A1%,,,,o..._. _ _

JOB NO .RF101
BORINu TYPE
DEPTN OF SL
WELL CASING TYPE
COW ETION

.I ll n1/ss
- "^WAI -

ROTARY AIR

4IN.SCHED.40 PVC

TOWAL DEPTN l
FIELD EP. R.CRICKM
hIJFAC! ELEVATION gm709 t
LOCATI ON N 24029.20 E 45297."
DAUM MSL

-

MrEN I--
.

.

Depth
watl I Rmrbk LithologY I USCU I Visual Clusification

_

SANDSTONE/ SITSTONE.

Bentoae aeI seal placedat 66dto 69

FIler p of #8.12 silica
sand 1aced from 69 to

1l Inch slot wel sceen
I placedfrm72 to92 &

Tcn fLblan sump placed
at T92 to 102fct. .

SANDSTONE/ SnLTSTONE.
MUDSTONE

i1
JEG TAC TEA

J



PROYECr N== RI PROCSSNG sri
.

JOB No. -m - DATE 1V26.I31
NfOTCA H VASORIEC TMP

VEPTH OF mAL
i WEL CU GTYPE

b- C LETIOll

LCOG OF *= BOPJNG NO. 642

TOTEM -105.0 feet
FIELD DP. RieRfCK
CNFACE ELEVATkOU,'S 25.9 noe.
LMATIONI NA2d29.10 E at 45290
DAYM MSL

" I 1. 4~i f,

-A41SCHEDA PVC
-WASATCH)FM.

Rmrks Lithatbo y OUrsC Visult ClasIfication
can, I .. I

.,
ZZ ZZ7ZZZ7

qnc-
WM6 TD AT 105 iEET.

*11t

120

130

135

140

145

I5

) __
i _

1 _

., _
_
=
_
_
_

_

_

_

II

lI

lIl

I

155
IRMfISUAtE~

---- - --
-

DEPTN I HU DATE I

1 7- 1- ' 1 4.19
lEG TAC TEfM



Well Detail Report for: RFN01 0642 .7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0642 TOP GRAVEL PACK: 5188.42 69.00

NORTHING: 623849.10 BOTTOM GRAVEL PACK: 5155A2 102.00

EASTING: 1344904.17 TOP OF SCREEN: 5185.42 72.00

TOC ELEVATION: 5258.87 BOTTOM OF SCREEN: 5165.42 92.00

SURFACE ELEVATION: 5257.42 GRAVEL PACK LENGTH: 33.0

BOTTOM ELEVATION: 5152.42 SCREEN LENGTH: 20.0

TOTAL DEPTH: 105.00 CASING LENGTH: 103.4

DECOMMISSIONED: No CASING DIAMETER (In.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lltholo-v Details

TOP BOTTOM
Elev Depth Eey Dpeth LITHOLOGY DESCRIPTION

5257.42 0.00 5235.42 22.00 NOTE: MISSING LOG TAKEN FROM X-SECTION.

5235.42 22.00 5212.42 45.00 WASATCH FM.: SANDSTONE SILTSTONE.

5212.42 45.00 5205.42 52.00 SHALE/ MUDSTONE.

5205.42 52.00 5196.42 61.00 SANDSTONE/ SILTSTONE.

5196.42 61.00 5195.42 62.00 SHALE/ MUDSTONE.

5195.42 62.00 5191.42 66.00 SANDSTONE/ SILTSTONE.

5191.42 66.00 5190.42 67.00 SHALE/ MUDSTONE.

5190.42 67.00 5186.42 71.00 SANDSTONE/ SILTSTONE.

5186.42 71.00 5175.42 82.00 SHALE/ MUDSTONE.

5175.42 82.00 5174.02 83A0 SANDSTONE/ SILTSTONE.

5174.02 83.40 5170.42 87.00 SHALE/ MUDSTONE.

5170A2 87.00 5165.42 92.00 SANDSTONE/ SILTSTONE.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFNOI 0642 7/1/99
TOP BOTTOM

Elev Depth Eley Devth UTHOLOGY DESCRIPTION

5165.42 92.00 5152.42 105.00 SHALE/ MUDSTONE. TD AT 105 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFN01 0643 7/1/99

GENERAL INFORMATION SCREENING INFORMATION -

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0643

623868.59

1344874.65

5258.15

5257.12

5185.36

71.76

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev Depth

5203.18 . 53.94

5187.18 69.94

5197.68 59.44

5187.68 69.44

16.0

10.0

72.5

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

1ithology Details

TOP BOTTOM
Elev Depth Elev Denth LITHOLOGY DESCRIPTION

5256.36 0.76 5255.36 1.76 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0644 7/1/99

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0644

NORTHING: 622173.00

EASTING: 1348429.80

TOC ELEVATION: 5269.85

SURFACE ELEVATION: 5268.35

BOTTOM ELEVATION: 5168.35

TOTAL DEPTH: 100.00

DECOMMISSIONED: No

DAMAGED: No

SCREENING INFORMATION

Elle Depth

TOP GRAVEL PACK: 5191.35 77.00

BOTTOM GRAVEL PACK: 5168.35 100.00

TOP OF SCREEN: 5183.35 85.00

BOTTOM OF SCREEN: 5173.35 95.00

GRAVEL PACK LENGTH: 23.0

SCREEN LENGTH: 10.0

CASING LENGTH: 101.5

CASING DIAMETER (in.): 4.0

ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP
Elev Depth

5268.35 0.00

5238.35 30.00

5225.35 43.00

5210.35 58.00

5205.35 63.00

5190.35 78.00

5186.35 82.00

5180.35 88.00

BOTTOM
Elev Depth

5238.35 30.00

5225.35 43.00

5210.35 58.00

5205.35 63.00

5190.35 78.00

5186.35 82.00

5180.35 88.00

5168.35 100.00

LITHOLOGY DESCRIPTION

NOTE: MISSING LOG TAKEN FROM X-SECTION.

WASATCH FM. SANDSTONE! SILTSTONE.

SHALE/ MUDSTONE.

SANDSTONE/ SILTSTONE.

SHALE/ MUDSTONE.

SANDSTONE/ SILTSTONE.

SHALE/ MUDSTONE.

SANDSTONE/ SILTSTONE. TD AT 100 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0645 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

' DAMAGED:

RIFLE (NEW)

0645

622177.30

1348471.40

5270.70

5268.78

5196.78

72.00

No

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

ZONE OF COMPLETION:

Elev Depth

5233.78 35.00

5196.78 72.00

5208.78 60.00

5198.78 70.00

37.0

10.0

73.9

2.0

WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM

E[ev Deth e DePth LITHOLOGY DESCRIPTION

5268.78 0.00 5196.78 72.00 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0646 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0646 TOP GRAVEL PACK: 5171.18 107.00

NORTHING: 625231.70 BOTTOM GRAVEL PACK: 5128.18 150.00

EASTING: 1350923.30 TOP OF SCREEN: 5158.18 120.00

TOC ELEVATION: 5279.96 BOTTOM OF SCREEN: 5138.18 140.00

SURFACE ELEVATION: 5278.18 GRAVEL PACK LENGTH: 43.0

BOTTOM ELEVATION: 5128.18 SCREEN LENGTH: 20.0

TOTAL DEPTH: 150.00 CASING LENGTH: 151.8

DECOMMISSIONED: Yes CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Llthology Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5278.18 0.00 5256.18 22.00 NOTE: MISSING LOG TAKEN FROM X-SECTION.

5256.18 22.00 5246.18 32.00 WASATCH FM.: SANDSTONE/ SILTSTONE.

5246.18 32.00 5245.18 33.00 SHALE/ MUDSTONE.

5245.18 33.00 5241.18 37.00 SANDSTONE/ SILTSTONE.

5241.18 37.00 5237.18 41.00 SHALE/ MUDSTONE.

5237.18 41.00 5228.18 50.00 SANDSTONE/ SILTSTONE.

5228.18 50.00 5226.18 52.00 SHALE/ MUDSTONE.

5226.18 52.00 5222.18 56.00 SANDSTONE/ SILTSTONE.

5222.18 56.00 5219.18 59.00 SHALE/ MUDSTONE.

5219.18 59.00 5207.18 71.00 SANDSTONE/ SILTSTONE.

5207.18 71.00 5199.18 79.00 SHALEI MUDSTONE.

5199.18 79.00 5196.18 82.00 SANDSTONE/ SILTSTONE.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



Well Detail Report for: RFNOI 0646 j
7/1/99

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5196.18 82.00 5195.18 83.00 SHALEI MUDSTONE.

5195.18 83.00 5191.18 87.00 SANDSTONE! SILTSTONE.

5191.18 87.00 5187.18 91.00 SHALE/ MUDSTONE.

5187.18 91.00 5175.18 103.00 SANDSTONEI SILTSTONE.

5175.18 103.00 5170.18 108.00 SHALEI MUDSTONE.

5170.18 108.00 5166.18 112.00 SANDSTONE/ SILTSTONE.

5166.18 112.00 5158.18 120.00 SHALE/ MUDSTONE.

5158.18 120.00 5151.18 127.00 SANDSTONEI SILTSTONE.

5151.18 127.00 5148.18 130.00 SHALE! MUDSTONE.

5148.18 130.00 5136.18 142.00 SANDSTONE! SILTSTONE.

5136.18 142.00 5128.18 150.00 SHALE/ MUDSTONE.TDAT 150 FEET.

hi

hi

hi

.1
hi
hi

hi

J
IlNote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

JI
hi



PRnl= NEW RVfE PROCESSING SITE
VVTr a-C% IDAu

rave . ?t &

LOG OF WELBORIG NO._.. . _ . . .

J SOB NO. RSlo
CWING TM£

I DEPTH OF cm
L Wm MING TE

CLETION

- DATE 12/06/85
ROTRY UD

4-INSCHEDA0 PVC
LOG MISSING

67
OAL oEPTo -78 feet

_ FIELD REP. M
_URFACE ELEVATION 5277.94
LOUTIOR - 25367.9tl E5I31fi9
DATU -MSL

-

twue1.

- I - ,....
I mat I -IDepth tmrks Lttholow wcs Viswi Classtficatfan

I
M51 Ich dot ws saecn
placd om8 tot

I

I

I

I

JEG TAC 7FA



E VgOCESSkM� Silk 
LOG OP WELL BORING NO. 647

PRO]ECr N Ran

JOB NO. FNOI

a; YOCEmUG l'1'= Lo DOOF ILBOJG NO.
64

IMIl. TV"E
P OF gAL

WELL CASING TV"
WLETZO

_ DATE 12L0.L---- TOTAL DPTN 7.0 feet
It _ARY MUD FELD EP. HOLMOTJn

ASURFACE_ Ac ELEVATION 521.94
4INSCHEDAD FCED LOCATION N 257.90 E SP31S.9(
LOG MISSING _ MSL

It

ass
ilthologY I USCS I

rB

zB

1*
I

1

seal placed

: badk of #E42 spica
laced fIR 48 to 78

JEG TAC TEA

1



Well Detail Report for: RFN01 0647 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev DePith

LOCATION CODE: 0647 TOP GRAVEL PACK: 5231,44 46.50

NORTHING: 625190.00 BOTTOM GRAVEL PACK: 5201.44 76.50

EASTING: 1350922.50 TOP OF SCREEN: 5219.94 58.00

TOC ELEVATION: 5279.44 BOTTOM OF SCREEN: 5204.94 73.00

SURFACE ELEVATION: 5277.94 GRAVEL PACK LENGTH: 30.0

BOTTOM ELEVATION: 5199.94 SCREEN LENGTH: 15.0

TOTAL DEPTH: 78.00 CASING LENGTH: 79.5

DECOMMISSIONED: Yes CASING DIAMETER (in.): 4.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Detalls

TOP BOTTOM
Elev Depth Elev Deoth LITHOLOGY DESCRIPTION

5277.94 0.00 5199.94 78.00 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.



I PROJETNWRil=R~S1GST

JOB NO. RFNO1 DATE 12ID3/83L

LOG OF WJLL BORING NO. 650

SORIC TPE
DEP71 OF SEAL

. WELL CASING TYPE
rwal EY3

IROTAY PM ,i -
67.0
4.INSCHMAO PC
WASA.TCHFM..

- TOTAL 0ERN l02JD fedt
- FIELD a". R

- URFACE ELEVATiON . 25
- LOCATION WN 2690 E4359020

DATUl . SL
O . -. -

._ IO~h I I_____
-I !!h Con. I LihtgY It YISMl Massif ictio

, 
.

U

;tee surface casin
alled to 20Q(7)ZeL

Grout sealJaced from
=aI to feet.

0???

?????1

?????1

?????1
????1
????

-I

ALdVLUM VW=

NOME7 MISSING LOG TAKEN
FROM X-SECnON

. ^,, ...

WMSATN FM
SA~nDSNE/ SILTSTNE.

- *

SC
SHALE/ MUDSTONE.

- I--
COUMDATER

- - � -
DEPTN I N= DATE I

- _ - , , _ - __

I *71A I A.M1.Q I
. . L a

I I 1EG TAC AM --



- �- W)flw U10WI Wc PwflE"D @1Uir aCvI
VA J~ . nrWEW WEW a-9% U ~1-

JOB No. RFNOl DATE. 12/03/85
sulms TYPE
DEPTI OF SAL
WELL CSING TYPE
CMPLETION

= ITADYMUD
67.00
4INSCHED.40 PVC
WASATCH FM.

Pails DIs

LOG OF WELL BORING NO. 650
TOTAL DEpT 102.0 feet
FIELD a. R.CROCKEMT
SURFACE ELEVAT I25M59 Tiu
LOCATION N 2360 E 4359.20
DATJN MSL

DEPTN I HQ| DATE I
:9 7A 1 421|

1 - j
lEG TAC iTA

.1I



Well Detail Report for: RFN01 0650 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev DeDth

LOCATION CODE: 0650 TOP GRAVEL PACK: 5182.84 70.00

NORTHING: 623451.83 BOTTOM GRAVEL PACK: 5150.84 102.00

EASTING: 1343197.74 TOP OF SCREEN: 5170.84 82.00

TOC ELEVATION: 5254.10 BOTTOM OF SCREEN: 5160.84 92.00

SURFACE ELEVATION: 5252.84 GRAVEL PACK LENGTH: 32.0

BOTTOM ELEVATION: 5150.84 SCREEN LENGTH: 10.0

TOTAL DEPTH: 102.00 CASING LENGTH: 103.3

DECOMMISSIONED: No CASING DIAMETER (in.): 4.0

DAMAGED: Yes ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Lithology Details

TOP BOTTOM
Elev Depth Elev Dpeth LITHOLOGY DESCRIPTION

5252.84 0.00 5234.84 18.00 NOTE: MISSING LOG TAKEN FROM X-SECTION.

5234.84 18.00 5207.84 45.00 WASATCH FM.: SANDSTONE/ SILTSTONE.

5207.84 45.00 5190.84 62.00 SHALE/ MUDSTONE.

5190.84 62.00 5167.84 85.00 SANDSTONE/ SILTSTONE.

5167.84 85.00 5150.84 102.00 SHALE/ MUDSTONE.TD AT 102 FEET.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0651 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) ELev DePth

LOCATION CODE: 0651 TOP GRAVEL PACK: 5204.16 49:00

NORTHING: 623495.49 BOTTOM GRAVEL PACK: 5188.16 65.00

EASTING: 1343197.26 TOP OF SCREEN: 5200.16 53.00

TOC ELEVATION: 5254.60 BOTTOM OF SCREEN: 5190.16 63.00

SURFACE ELEVATION: 5253.16 GRAVEL PACK LENGTH: 16.0

BOTTOM ELEVATION: 5188.16 SCREEN LENGTH: 10.0

TOTAL DEPTH: 65.00 CASING LENGTH: 66.4

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Llhologv Details

TOP BOTTOM
ELev Depth Elev Depth LITHOLOGY DESCRIPTION

5253.16 0.00 5188.16 65.00 UNKNOWN LITHOLOGY.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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7/1/99
Well Detail Report for: RFN01 0655 7/1/9

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0655

NORTHING: 625128.36

EASTING: 1347150.57

TOC ELEVATION: 5276.91

SURFACE ELEVATION: 5273.92

BOTTOM ELEVATION: 5256.92

TOTAL DEPTH: 17.00

DECOMMISSIONED: No

DAMAGED: No

SCREENING INFORMATION

Elev DePth

TOP GRAVEL PACK: 0.00 5273.92

BOTTOM GRAVEL PACK: 0.00 5273.92

TOP OF SCREEN: 5267.42 6.50

BOTTOM OF SCREEN: 5257.42 16.50

GRAVEL PACK LENGTH: 0.0

SCREEN LENGTH: 10.0

CASING LENGTH: 19.5

CASING DIAMETER (In.): 2.0

ZONE OF COMPLETION: ALLUVIUM

I I
I
bm

� I

I

.60

I

Lithology Details

I

TOP

Elev gRpth

5273.92 0.00

5264.92 9.00

5261.92 12.00

BOTTOM

Eley Q29th

5267.92 6.00

5262.92 11.00

5259.92 14.00

LITHOLOGY DESCRIPTION

Silty sand, yellow, fine, organic black, stringers of clayey sand.

Clayey sand, brown, fine.

Well graded sand, fine to coarse, black mottled coating.

F
I

I0

Is

5259.92

5258.92

14.00

15.00

5258.92 15.00 Well graded sand, with 20% clay, coarse, less than 5 % gravel. pi

5256.92 17.00 Well graded gravel with sand, coarse sand, brown.
:^

I

0

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0656 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0656 TOP GRAVEL PACK: 0.00 5268.84

NORTHING: 624879.91 BOTTOM GRAVEL PACK: 0.00 5268.84

EASTING: 1346651.44 TOP OF SCREEN: 5266.84 2.00

TOC ELEVATION: 5271.29 BOTTOM OF SCREEN: 5256.84 12.00

SURFACE ELEVATION: 5268.84 GRAVEL PACK LENGTH: 0.0

BOTTOM ELEVATION: 5256.24 SCREEN LENGTH: 10.0

TOTAL DEPTH: 12.60 CASING LENGTH: 14.5

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithologv Detail

TOP BOTTOM
Elev Depth Eley 2e2t1 LITHOLOGY DESCRIPTION

5268.84 0.00 5265.84 3.00 Well graded sand with silt, yellow, 5% gravel.

5265.84 3.00 5263.84 5.00 Well graded gravel and cobbles, 15% sand, fine, yellow to brown.

5263.84 5.00 5256.84 12.00 Poorly graded gravel and cobbles, 15% sand, fine, yellow to brown.
Gravel and cobbles have a brown to black coating with strong
organic odor. Cobbles increase from about 3 inches in diameter nea
5 ft. depth to about Ift. in diameter at the bottom of the hole.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0657 7/1199
i:

GENERAL INFORMATION

. .

SCREENING INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0657

NORTHING: 624989.77

EASTING: 1347369.13

TOC ELEVATION: 5274.13

SURFACE ELEVATION: 5271.33

BOTTOM ELEVATION: 5253.03

TOTAL DEPTH: 18.30

DECOMMISSIONED: No

DAMAGED: No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

I . SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (in.):

ZONE OF COMPLETION:

Eley Depth

0.00 5271.33

0.00 5271.33

5263.33 8.00

5253.33 .18.00

0.0

10.0

20.8

2.0

ALLUVIUM

. ?

* I

J-
i
jU
U

:
Litholopy Details

TOP

Elev Depth

5271.33 0.00

5270.83 0.50

5265.33 6.00

5255.33 16.00

BOTTOM

- Eley Denth

5270.83 0.50

I IW1nU l flYv nfcl IIDT0 flUA
* I nv-Wu 5 ucW~ fv

5265.33

5255.33

5253.08

6.00

16.00

18.25

Fill (fine sand, brown).

Silty sand, fine, yellow-brown.

Poorly graded gravel and cobbles, 15% sand.

Well graded cobbles, 15% sand matrix.

. t

J,
U,
U

t I

JU

ii

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0658 7/1/99

. j
GENERAL INFORMATION SCREENING INFORMATION 3

SITE:

LOCATION CODE:

NORTHING:

I .EASTING:

TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

RIFLE (NEW)

0658

624379.97

1347302.91

5265.91

5264.79

5259.39

5.40

No

TOP GRAVEL PACK:

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

.CASING DIAMETER (in.):

ZONE OF COMPLETION:

Elev

0.00

0.00

5264.29

5259.29

0.0

5.0

6.6

2.0

ALLUVIUM

Depth

5264.79

5264.79

0.50

5.50

DAMAGED: No

Litholoav Defails

TOP BOTTOM

Elev Depth Elev Denth LITHOLOGY DESCRIPTION

5264.79 0.00 5261.29 3.50 Clayey sand, brown, 15% cobbles (2-5' in diameter).

5261.29 3.50 5258.79 6.00 Poorly graded gravel and cobbles, less than 15% sand, coarse,
yellow to brown at 4ft. depth. Strong black coating on aquifer matrix
black dissolved material in water.

I J

...

X
j
I

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0659 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0659 TOP GRAVEL PACK: 0.00 5259.24

NORTHING: 623422.58 BOTTOM GRAVEL PACK: 0.00 5259.24

EASTING: 1346432.69 TOP OF SCREEN: 5258.74 0.50

TOC ELEVATION: 5261.33 BOTTOM OF SCREEN: 5248.74 10.50

SURFACE ELEVATION: 5259.24 GRAVEL PACK LENGTH: 0.0

BOTTOM ELEVATION: 5248.74 SCREEN LENGTH: 10.0

TOTAL DEPTH: 10.50 CASING LENGTH: 12.6

DECOMMISSIONED: No CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

1OP BOTTOM
Elev Death Elev Depth LITHOLOGY DESCRIPTION

5259.24 0.00 5258.24 1.00 Clayey, silty sand, fine, yellow.

5258.24 1.00 5256.24 3.00 Well graded cobbles in sand matrix, fine yellow sand.

5256.24 3.00 5255.24 4.00 Well graded cobbles in sand matrix (red oxidized zone).

5255.24 4.00 5251.24 8.00 Poorly graded gravel and cobbles, 15% sand, fine, yellow-brown.
(red-brown staining [oxidized zone) from 5-6ft.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0663 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0663 TOP GRAVEL PACK: 5265.91 5.50

NORTHING: 625058.08 BOTTOM GRAVEL PACK: 5255.61 15.80

EASTING: 1346572.71 TOP OF SCREEN: 5262.91 8.50

TOC ELEVATION: 5273.38 BOTTOM OF SCREEN: 5255.91 15.50

SURFACE ELEVATION: 5271.41 GRAVEL PACK LENGTH: 10.3

BOTTOM ELEVATION: 5255.61 SCREEN LENGTH: 7.0

TOTAL DEPTH: 15.80 CASING LENGTH: 17.8

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Litholocy Details

TOP BOTTOM
Elev Depth Eley Depth UTHOLOGY DESCRIPTION

5271.41 0.00 5263.41 8.00 Silty day, (10YR 4/3) brown, low plasticity, dry, fill.

5263.41 8.00 5261.41 10.00 Silty clay, (10YR 516) yellowish brown, trace of sand, 10% gravel up
to 3" max, moist, low plasticity.

5261.41 10.00 5255.61 15.80 Silty gravel, (10YR 4/4) dark yellowish brown, gravel up to 2", non-
plastic, dry. Water at 14.1 ft, auger refusal at 15.8 ft. Bedrock
according to driller.

j
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rNote: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0664 7/1/99

GENERAL INFORMATION SCREENING INFORMA T7ON

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0664 TOP GRAVEL PACK: 5263.01 5.00
NORTHING: 624664.05 BOTTOM GRAVEL PACK: 5253.01 15.00

EASTING: 1346562.68 TOP OF SCREEN: 5260.31 7.70

TOC ELEVATION: 5270.17 BOTTOM OF SCREEN: 5253.31 14.70
SURFACE ELEVATION: 5268.01 GRAVEL PACK LENGTH: 10.0
BOTTOM ELEVATION: 5253.01 SCREEN LENGTH: 7.0

TOTAL DEPTH: 15.00 CASING LENGTH: 17.2
DECOMMISSIONED: No CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elyv DePth Eley 2 2it LITHOLOGY DESCRIPTION

5268.01 0.00 5260.01 8.00 Silty clay, (IOYR 518) yellowish brown, 10% gravel, low plasicity, dry.

5260.01 8.00 5258.01 10.00 Silty gravel, (IOYR 5/4) yellowish brown, 60% gravel with cobbles Up
to 3", angular to rounded, non-plastic, dry.

5258.01 10.00 5253.01 15.00 Gravel with sand, 80% gravel, 15% course sand, Auger refusal at
- 15', possible bedrock.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J

J

I

j

lJ

i
m]

I
i

.I

j

I.



aind .jnrIoro, Colorado R1502

Ing/Well No &? i

lid Elev. (It. AMSL):

L 1 ~~ cctn-.u?

_f',/?e sAle F_ . . ._
. . = ,

Location (ft.) Ii: .

Auger/Bit Sze (in.): r1 / T, 7
DIA. (in. 1.O.)
Vol. cef. acil INTERVAL (I I

a; cTO 55

/O'.STO lOS
1 }.a2 I - 41-S VT O

rcg * ... o:.-

'reject: t:;c- -¢ A. cv
E:

Hole Depth (ft): /0. X

No. o! Completioni: /

Stick-Up HIL (t.): _

Slot Size: __ _

L.on:

! /End

*r Pock:

i' -nl:

s ,k 3 shce I
Cop: £kk.J kedl

:o -2 O /:o- '

> L Xewepc/h<
I i

"I - TO lea.

/1O To TO-

Location Sketch:

L. : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Typical nome: llunsell color; percentage sand and gravel:
sorting (poor to well); groin angularilty Induration or
plasticity: moisture content (moist to saturated).
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Well Detail Report for: RFN01 0668 7/1/99

SCREENING INFORMATION

A
GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0668

NORTHING: 624484.15

EASTING: 1345914.17

TOC ELEVATION: 5265.19

SURFACE ELEVATION: 5262.92

BOTTOM ELEVATION: 5252.12

TOTAL DEPTH: 10.80

DECOMMISSIONED: No

DAMAGED: No

Elev

TOP GRAVEL PACK: 5258.92

BOTTOM GRAVEL PACK:

TOP OF SCREEN:

BOTTOM OF SCREEN:

GRAVEL PACK LENGTH:

SCREEN LENGTH:

CASING LENGTH:

CASING DIAMETER (In.):

5252.12

5257.42

5252.42

6.8

5.0

13.1

2.0

Death

4.00

10.80

5.50

10.50

J
'1

L

ZONE OF COMPLETION: ALLUVIUM

Litholoqv De

TOP
Elev I

5262.92

,tails

BOTTOM

5258.92

5254.92

)eoth Eley Depth LITHOLOGY DESCRIPTION

0.00 5258.92 4.00 Silty clay, (10YR 4/4) dark yellowish brown, 10% gravel up to 1/2",
low plasticity, dry.

4.00 5254.92 8.00 Sandy gravel, (1OYR 6/3) pale brown, 50% gravel up to 1 1/2",
angular to subrounded, 30% medium to coarse grain sand, 20%
fines, non-plastic, dry.

8.00 5252.12 10.80 Sandy gravel, with cobbles up to 4", 70% gravel and cobbles, 30%
sand, moist. TD at 10.8ft.

iI

I0

j

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

W



-nnnd Junct!"n, CoEroen d. 81502 -

Site: ,-Aes, h't74 S- k Project: 42r- co9 I-i t 'ci-
'wiJ. . o . . _

-Ing/Well No: b- £ ------ Location (ft.) U: _ :

nd Elev. (ft AMSL): (Auer/fit fSize (in.): 4 s T12 / f Hol Dtpth (rt):
MCI. Vol eel. INTERVAL I'L No. of Completions:-

k Casino! _ __ 2 2- To 4 Stice'-Up NHt. (ft.): 2

', )/End Cap: -S; S

a 4 T0 IQ I . Slot Size: . ! tQ

IO. TO It, 4

I _I I . _
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-|.

-I'k eAL.L / . . .

Location Sketch:
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eLOWS/ HNUS SAUPLE No. WELL GRAPHIC
6. SIP I IHTERVAL COISTRUCTION LOG DESCRIPTION

=
REQUIPED INFO&RATION:

Typical name: lunsell color; percentage sand and gravel:
sorting (poor to well); groin angularity: Induration or
plasticity: rnoisture content (moist to saturated).
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Well Detail Report for: RFN01 0669 7/1/99
j

* I

GENERAL INFORMATION

SITE: RIFLE (NEW)

LOCATION CODE: 0669

NORTHING: 624268.75

EASTING: 1346554.96

TOC ELEVATION: 5266.56

SURFACE ELEVATION: 5264.33

BOTTOM ELEVATION: 5248.83

TOTAL DEPTH: 15.50

DECOMMISSIONED: No

DAMAGED: No

SCREENING INFORMATION

Elev Denth

TOP GRAVEL PACK: 5262.33 2.00

BOTTOM GRAVEL PACK: 5248.83 15.50

TOP OF SCREEN: 5260.33 4.00

BOTTOM OF SCREEN: 5253.73 10.60

GRAVEL PACK LENGTH: 13.5

SCREEN LENGTH: 6.6

CASING LENGTH: 13.2

CASING DIAMETER (In.): 2.0

ZONE OF COMPLETION* Al I I UVII IM

Litholociv Details

TOP BOTTOM

Elev Deoth Elev DeDth LITHOLOGY DESCRIPTION

5264.33 0.00 5248.83 15.50 Clayey gravel, (1 OYR 514), yellowish brown, 60% gravel up to 2",
angular to rounded, low to medium plasticity, fines (35%), dry, 5%
sand. Total depth (bedrock): 15.5 ft.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J'. :

j

* .2

.4

J

.j

J,

:I I

4
IJ

I

. �1
-0



-- wn, JU11-01rn Cn fnredlo 81 502 rcgqa ' o:

I &ty: NiJ. I ('im - : Site:_

ring/Well Ho: 67C Locction (ft.) fl:

Lnd Elev. (ft. AMSL): _ Auger/Bli Size (in.): 74LIOIJ MA It o n

dt : r

.

IME

c Casing. PVC. zj ;;
_ _ _ _ ,, _

)/End Cap: -. .

x Pack: S

INTERYAL tll)

+.2.0 TO X.2

.TZ TO 12 Z

i2.;2 TO 12.,

3.2- TO l2.6

I .6 TO Z

tE4.S TO I 00

Project: ^tit04'tL ;UV .)

E:

Hole Depth (it):

No. of Completions: /

Stick-Up Ht. (flt): _ :2

Slot Size: . orD

Location Sketch:
_ ,

IH~ I C4

:king Cover Installed: Y / It

i~[ g M~ethod: 41-Leaz

.. Drilled: / 2/g
I eI
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l

Padlock No:

Sampling JMethod: t1j.LrT

Dote Developed: Fluid Level/Octe: 9, 7L ! / 9/22/96

Remarks:
_
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ppm
SAMPLE No.: WELL GRAPHIC
INTERVAL ICONSTRUCTIONI LOG DESCRIPTION

_ 1a1 I

E REQUIRED INFORVATION:

Typical name: lunsell color;lpericntage sand and grovel:
sorting (poor to well): groin angularity: Induration or
plastliciy; moisture content (moist to saturated).
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Well Detail Report for: RFN01 0670 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0670 TOP GRAVEL PACK: 5265.52 3.20

NORTHING: 624808.10 BOTTOM GRAVEL PACK: 5256.12 12.60

EASTING: 1346912.14 TOP OF SCREEN: 5263.52 5.20

TOC ELEVATION: 5270.94 BOTTOM OF SCREEN: 5256.52 12.20

SURFACE ELEVATION: 5268.72 GRAVEL PACK LENGTH: 9.4

BOTTOM ELEVATION: 5256.12 SCREEN LENGTH: 7.0

TOTAL DEPTH: 12.60 CASING LENGTH: 14.8

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Llthologv Details

TOP BOTTOM
Elev Depth Elev Deoth LITHOLOGY DESCRIPTION

5268.72 0.00 5264.72 4.00 Clayey silt-fill ?.

5264.72 4.00 5256.12 12.60 Clayey silt, yellowish brown (1 OYR 5/4) moist, a few rounded
pebbles to 1" low plasticity. Cobbles at 2.5 ft. very damp. TD Is not
bedrock, probably large cobble.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

j

J
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ngty: K. ij57 5jite
Ing/Well No: 6e.5
and Elev. (rt. AMSL): Auger/sit S;ze

nPE Vol, [ef. eai?

k Casing )C . _ _

con: SS0

p/End Cap- S-Y-

1 Pack: . c^dSS

aont: 2, 11.4,ec- g

't: ; .S_ I

-ing Cover Instolled: Y / uI Padlock Ho:

Mng Method: _ _ _ _ _ _ Scmplin

* Drilled: V) 92 Oote Developed:

Dlers:_ ____ _ Remarks:

RIFLL=

Location (ft.) N: .L ;:

(in.): 7 S/

INTERL& (ft.

4- 2 TO

project: t4OLeLA4X A Zj, Y

E:

Hole Otpth (nt): /.2 .0

Ho. of Complelions: (

Stck'-Up Ht. (ftl.): _2_

Slot Size: - D/O_ S TO // 4 1

//.( TO 42. C)
-OL.0 '~ . C
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/. Z TO sC

--. - TO /.a

Location Sketch:
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Fluid Level/octe: g8.57( / 9/12d-A,

5LOWS/j FNU SAUPLE NO. | WELL CPAPHIC
B. ppmn IITERVAL I CONSTRUCTION LOG DESCRIPTION

, | . |

- I
REQUIRED INFORMATIaKN:

Typ;col name: Munsell color; percentage sand and gravel:
- sorting (poor to well): groin angularity; Induration or

plasticity; moisture content (moist to saturated).
7
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Well Detail Report for: RFN01 0675 7/1/99

J
GENERAL INFORMATION SCREENING INFORMATION

SITE:

LOCATION CODE:

NORTHING:

EASTING:

- TOC ELEVATION:

SURFACE ELEVATION:

BOTTOM ELEVATION:

TOTAL DEPTH:

DECOMMISSIONED:

DAMAGED:

RIFLE (NEW)

0675

624497.06

1345421.10

526221

5259.96

5247.96

12.00

No

No

Elev

TOP GRAVEL PACK: 5256.96

BOTTOM GRAVEL PACK: 5247.96

TOP OF SCREEN: 5254.96

BOTTOM OF SCREEN: 5248.36

GRAVEL PACK LENGTH: 9.0

SCREEN LENGTH: 6.6

CASING LENGTH: 14.3

CASING DIAMETER (Qn.): 2.0

ZONE OF COMPLETION: ALLUVIUM

Depth

3:00

12.00

5.00

11.60

U

.-
J

.

Lilhology Details

TOP BOTTOM
Elev Depth Elev Deth LITHOLOGY DESCRIPTION

5259.96 0.00 5256.96 3.00 Sandy silt, yellowish brown (1 OYR 5/4) slightly moist, fine sand, no
gravel.

5256.96 3.00 5247.96 12.00 Silty/sandy gravel, yellowish brown (IOYR 514) pebbles to 4", 60%
gravel, slightly moist, very hard drilling.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

IJ
U
U

U
U
U
U

U
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ilityJ

.Ing/Well No: 477
I ind Elev. (ft. AMSL): Auger/Bit Size
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r C ; aL ,

Project: -S, 9
, _ __ * X

Location (ft.) H:

(in.): 7 /X
, . .. .
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p/End Cop: -
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.'ant:

=t: b r

;king Cover Installed: Y/ H

ng Method A '&@

* Drilled:________
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- a
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.C-

•3C
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1 14

J'ITERVAL aLt I
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4 TO 6. 6
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.2 TO 'A

/ TO -2

_t- * 9 TO /

_ Hol Depth (ft): . LQ
H No. of Completions: /

- Stiel-Up Nt.

Slot Size: , Iott

I

Location Sketch:

Padlock tio:

Sampling Method: Ave.va, 12Y IL/-

Date Developed: Fluid Level/Octe:

Remarks:
_ I

ELOWS/ sap1 SAMPLE NO.:| WELL
SppmI INTERVAL I CONISTRUCTION

CRAPHICI
LOG DESCRIPTIOt

_ _ 1 .1
I .

r REQUIRED INFORV TION:
Typical name: Ijunsell color; percentage send and grovel:
sorting (poor to well); groin angularity; Induration or
plasticity; moisture content (moist to saturated).
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Well Detail Report for: RFN01 0677 711/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0677 TOP GRAVEL PACK: 5256.31 2.00

NORTHING: 624796.84 BOTTOM GRAVEL PACK: 5249.31 9.00

EASTING: 1345414.19 TOP OF SCREEN: 5254.31 4.00

TOC ELEVATION: 5260.15 BOTTOM OF SCREEN: 5249.71 8.60

SURFACE ELEVATION: 5258.31 GRAVEL PACK LENGTH: 7.0

BOTTOM ELEVATION: 5249.31 SCREEN LENGTH: 4.6

TOTAL DEPTH: 9.00 CASING LENGTH: 10.8

DECOMMISSIONED: No CASING DIAMETER (In.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lithology Details

TOP BOTTOM
Elev Death Eley Depth LITHOLOGY DESCRIPTION

5258.31 0.00 5253.31 5.00 Clayey silt, dark yellowish brown (10 yr. 3/4) moist, moderate
plasticity.

5253.31 5.00 5248.81 9.50 Silty/sandy gravel, yellowish brown (10YR 5/4), cobbles to 4", 60%
gravel, hard drilling. TD at 9.5 ft. auger refusal.

j
J
J

J

J
I
I

J

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

i
4._



6?. n noo<,, "A~ 'L;s W_ I '. L;6~0 ~41 -. L
6, Xz L0z zz,14;0 W-( . . ; - -/

rccility:_ Rf{e- Site: MA-,-, R Je Project: ef!qca) S~'g_
3oring/Well No: 6 76' Location (ft.) n: E:
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Well Detail Report for: RFN01 0678 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth

LOCATION CODE: 0678 TOP GRAVEL PACK: 5235.52 34.50

NORTHING: 624930.49 BOTTOM GRAVEL PACK: 5223.07 46.95

EASTING: 1346730.45 TOP OF SCREEN: 5235.37 34.65

TOC ELEVATION: 5272.26 BOTTOM OF SCREEN: 5223.37 46.65

SURFACE ELEVATION: 5270.02 GRAVEL PACK LENGTH: 12.5

BOTTOM ELEVATION: 5222.32 SCREEN LENGTH: 12.0

TOTAL DEPTH: 47.70 CASING LENGTH: 49.2

DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: WASATCH
FORMATION -
UNDIFFERENTIATED

Llthology Details

TOP BOTTOM
ELev DePth Elev DePth LITHOLOGY DESCRIPTION

5270.02 0.00 5267.02 3.00 Sandy silt, yellowish brown (IOYR 5/4), gravel (10%) subrounded to
subangular up to 2cm long, moist.

5267.02 3.00 5265.02 5.00 Gravel, gray (1 OYR 6/1), subrounded to subangular, sand (30%) fine
to medium grain, dry.

5265.02 5.00 5258.02 12.00 Gravel, same as above.

5258.02 12.00 5256.02 14.00 Sand, grayish brown (IOYR 5/2) fine to medium grain, gravel gray
(IOYR 6/1), gravel (20%), dry.

5256.02 14.00 5255.02 15.00 Sand, gray (IOYR 6/1) coarse and angular, moist.

5255.02 15.00 5254.02 16.00 Sand, grayish brown (IOYR 5/2), subrounded, coarse grain gravel
(15%) up to 1cm long, wet.

5254.02 16.00 5253.02 17.00 Sand, dark yellowish brown (1OYR 3/4) angular, pebbles (10%)
rounded up to 1 1/2 cm, wet, Note: poor returns.

5253.02 17.00 5245.02 25.00 Gravel, subangular to subrounded up to 2 1/2 cm long (60%) sand,
red and yellow mineral grains, very small white chert chips,
saturated. Note: hole making water.

5245.02 25.00 5244.02 26.00 No returns.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Elev Depth

b I I UM

Eley Depth LITHOLOGY DESCRIPTION

5244.02

5243.02

5241.52

5241.02

5238.72

5238.02

5237.02

5236.82

5236.02

26.00 5243.02 27.00 Quartzose sandstone, gray (1YR 6/1) rounded fine to medium grair
red, yellow, and black mineral grains. A few silty gray chips, wet.

27.00 5241.52 28.50 Sandstone grayish brown (IOYR 5/2) rounded, medium to coarse
grain, red and yellow mineral grains. A few very small shale chips
less than 1mm long, saturated.

28.50 5241.02 29.00 Sandstone, gray (1 OYR 6/1) rounded, medium grain red, yellow, and
black mineral grains. A very small amount of pyrite, wet.

29.00 5238.72 31.30 Sandstone, fine grain gray, a few black, yellow, and orange mineral
grains. Fractured with hematitic staining from 29 ft. to 29.3 ft. Well
cemented. Thin lenses of mudstone bedding less than 1 mm thick
and at 30 degree angles, dry.

31.30 5238.02 32.00 Rounded to subrounded gravel/cobbles, smooth, up to 3 1/2" long.

32.00 5237.02 33.00 Lost Note: Lost circulation.

33.00 5236.82 33.20 Rounded to subrounded gravelcobbles, up to 3" long.

33.20 5236.02 34.00 Fractured mudstone, gray, with hematite staining.

34.00 5233.82 36.20 Sandstone, very fine grain with a few small clear to white crystals,
some hematite staining. Very tiny yellow, red, and black mineral
grains, 30 degree fracture at 35.1 ft. A horizontal fracture with
homiletic staining at 36 ft.

36.20 5232.72 37.30 Brown mudstone with a few nodules of very fine grain sandstone,
moist.

37.30 5232.52 37.50 Crumbly soft mudstone, moist.

37.50 5232.02 38.00 Lost.

38.00 5231.62 38.40 Very fine grain sandstone with hematite staining.

38.40 5229.62 40.40 Mudstone with hematite staining, 45 degree fracture at 38.6 ft., 39
ft., and 39.5 ft. Some horizontal fractures also.

40.4Q 5229.22 40.80 Greenish gray mudstone.

40.80 5229.02 41.00 Soft gray mudstone, wet

41.00 5225.62 44.40 Very fine grain sandstone with some small dark bedding planes lest
than 1mm thick at about a 20 degree angle, a few greenish silt
nodules intermixed. Black and red mineral grains.

44.40 5225.42 44.60 Soft gray mudstone.

44.60 5225.32 44.70 Sandstone, very fine grain, fractured, pyrite in fractures.

44.70 5223.92 46.10 Sandstone, very fine grain with faint pyrite nodules up to 2cm long.
Intermittent mudstone lenses less than 1 mm, fracture at 45.6 ft.

J,
Ii

5233.82

I
jI
I
I
I
I
I
JI
Ij

5232.72

5232.52

5232.02

5231.62

5229.62

5229.22

5229.02

5225.62

5225.42

5225.32

I
Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.

J

VI



Well Detail Report for: RFN01 0678 7/1/99

TOP BOTTOM
IlElev Depth Elev Dppth LITHOLOGY DESCRIPTION

5223.92 46.10 5223.02 47.00 Mudstone with hematite stained inclusions up to 1cm.

5223.02 47.00 5222.32 47.70 Greenish gray soft mudstone, moist

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Well Detail Report for: RFN01 0679 7/1/99

GENERAL INFORMATION SCREENING INFORMATION

SITE: RIFLE (NEW) Elev Depth
LOCATION CODE: 0679 TOP GRAVEL PACK: 5268.11 19.63

NORTHING: 625303.37 BOTTOM GRAVEL PACK: 5260.11 27.63
EASTING: 1347464.15 TOP OF SCREEN: 5265.41 22.33

TOC ELEVATION: 5290.07 BOTTOM OF SCREEN: 5260.41 27.33
SURFACE ELEVATION: 5287.74 GRAVEL PACK LENGTH: 8.0
BOTTOM ELEVATION: 5260.11 SCREEN LENGTH: 5.0

TOTAL DEPTH: 27.63 CASING LENGTH: 30.0
DECOMMISSIONED: No CASING DIAMETER (in.): 2.0

DAMAGED: No ZONE OF COMPLETION: ALLUVIUM

Lltholoriy Details

TOP BOTTOM
Elev Depth Elev Depth LITHOLOGY DESCRIPTION

5287.74 0.00 5284.74 3.00 Silt, yellowish brown (1OYR 5/6) a few small roots, some very fine
grained sand, slightly plastic, moist.

5284.74 3.00 5282.74 5.00 Silty gravel, (40%) angular to subrounded. Dry.

5282.74 5.00 5275.74 12.00 Silty sand, brownish yellow (10YR 616) subrounded pebbles (20%)
up to 2cm long, slightly plastic, moist, some clay and a few angular
gravel chips.

5275.74 12.00 5274.74 13.00 Same as above, gravel (30%), no day nonplastic, slightly moist.

5274.74 13.00 5269.74 18.00 Silty sand, brownish yellow (10YR 616) fine to medium grain gravel
(40%), subrounded to subangular, up to 3cm long, moist.

5269.74 18.00 5266.74 21.00 Silty sand, dark yellowish brown (10YR 4/6), fine grain, a small
amount of clay, slightly plastic, moist.

5266.74 21.00 5264.74 23.00 Silty sand, dark yellowish brown (1OYR 4/6), with fine to medium
grain gravel (20%) subangular to subrounded, moist.

5264.74 23.00 5262.74 25.00 Gravel (60%) pale brown, (10YR 6/3), sand, fine to medium grain,
angular to subrounded, slightly moist.

5262.74 25.00 5261.74 26.00 Sand, fine to medium grain with red, green, and black chips, very
small less than 2mm long, dry.

5261.74 26.00 5261.24 26.50 Gravel (80%) gray, subangular to subrounded, dry.

Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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TOP BOTrOM

Elev Depth Eley Depth LITHOLOGY DESCRIPTION

5261.24 26.50 5260.11 27.63 Sandstone, fine grain with very small, less than 1 mm angular chips
with black yellow and red mineral grains, moist

I
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I
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I
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Note: Depths are feet below ground surface and elevations are feet above Mean Sea Level.
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Appendix B

Surface Water Analytical Results

I



SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NE"
LOCATION: 0439
REPORT DATE: 7127/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NIH4 mg/L, 021261998 0001 2.990 a -

Chloride mg/L 02126t1 998 0001 221.000 1

Nitrate mg/L 0212611998 0001 2330 #

pH s.u. 02/26/1998 N001 9.24 a -

Redox Potential mV 02126/1998 N001 200 1 #

Specific Conductance umhos/c 02126/1998 N001 1751 a -

Sulfate mg/L 02126/1998 0001 243.000 # -

Temperature C 02126/1998 N001 1.2 # -

Total Dissolved Solids mg/L 02f26/1998 0001 1010 #

RECORDS: SELECTED FROM USEE102 WHERE sile codeWRFN0T AND bocatloncode
In(12W6 1207':1208:1209:1210o:121v':121Z 1213:1214:121S5o674:o575~O5'64VS.'0o439)AND (4OT
(datvalidationquaifiers UKE "R OR dtaLvafldaltionqualifers LIKEX) OR IsNull(data lidationqualfies)) AND
DATESAMPLED between 11/1/1998 and 12/1/19991

SAMPLE ID CODES: OCoX n Filtered sample 0.45 pm). NOOX * Unfiltered sample. X - replIcate number.

LAB QUALIFIERS:
* Replicate analysis not within control Emits.
+ Cornelation coefficient for MSA - 0.995.
A TIC Is a suspected aldo-condensation product.
B hIorganic: Result Is between the IDL and CRDL Organic Analyte also found In method blank.
E Inorganic: Eatkmate value because of Interference, ee case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narative.
H Holding time expired, value suspect.
I Inceased detection mnit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlochemical: Spike sample recovery not within control Eirrdts. Organic: Tentatively Identified corpund (TIC).
S Resukt determined by method of standard addition f4SA).
U Analytical result below detection limit.
W Post-igestion spike outside control limits while sample absorbance * 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference In detected pesticide or Anichlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, se case nanrative.
Y Laboratory defined (USEPA CLP organic) qualifier. ee case narrative.
> Result above upper detection limit.

DATA CUALIFERS:
J EstiUmated value. F Low low samping method used.
G Possble grout contamination, pH P 9. L Lass than 3 bore volumes purged pnor to sampling.
R Unusable result. X Location is undefined.
U Pammeter analyzed for but was not detected.

OAQUALIFIER: g valfdated aording to Qually Assurance guidelines.
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SURFACEWATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NE")
LOCATION: 0545
REPORT DATE: 7/2711999 4:55 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 02Q2/1998 N001 150 -

mg/L 08/19J1998 0001 135 #

mglL 08/1911998 N001 125 #

mg/L 01127/1999 0001 109 # - -

mglL 01Q27/1999 N00I 130 - #

Ammonia asNH4 mg/L. 02126/1998 0001 0.0710 B -

mglL 08/19/1998 0001 0.0156 B U I

mg/L 01Q27/1999 0001 0.131 -

Antimony mg/L 02Q26/1998 0001 0.0010 U # 0.001 -

mg/L 08U19/1998 0001 0.0010 U I 0.001 -

mg/L 01/27/1999 0001 0.0010 U 0.001 -

Arsenic mg/L 02QU1998 0001 0.0010 U 9 0.001

mg/L 08/191998 0001 0.0010 U 1 0.001

mg/IL 0127/1999 0001 0.00010 U 9 0.0001

Cadmium mg/L 02126/1998 0001 0.0010 U # 0.001

mg/L 08/19/1998 0001 0.0010 U 1 0.001 -

mg/L 012711 999 0001 0.0010 U 1 0.001 -

Calcium mg/L 02/2611998 0001 65.000 #

mg/L 08/19/1998 0001 66.000 * -

mg/L 01/27/1999 0001 69.700 #

Chloride - mg/L 02121998 0001 151.000 9

mg/L 08/19/1998 0001 138.000 #

mgL 01Q27/1999 0001 175.000 #

Fluoride mg/IL 01127/1999 0001 0.264 1 - -

Gross Alpha pCIL 02/26/1998 0001 3.91 UJ # 3.9 t 2.6S

pCIL 08/19/1998 0001 5.50 U J 1 5.56 * 317

pCIL 01/27/1999 0001 5.98 U # 5.98 l 3.48

Gross Beta pCIL 022811998 0001 4.38 U J 4.38 a 2.68

pCUL 08/19/1998 0001 6.01 U # 6.01 a 3.51

pCUL 0127/1999 0001 5.77 U # 5.77 * 3.44

Hardness mg/L 01127/1999 0001 243 # .

Iron mg/L. 02/26/1998 0001 0.0078 B U #

mg/L. 08/19/1998 0001 0.0130 B' UJ #

mg/L 01/271999 0001 0.0030 U # 0.003 -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NE"I
LOCATION: 0545
REPORT DATE: 7/1999 4.55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Lead mg/t. 02R26/1998 0001 0.0010 U # 0.001

mg/L 0861911998 0001 0.0010 U U 0.001

mg/L 01127/1999 0001 0.0010 U # 0.001 -

Lead-210 pCUL 0226/1998 0001 0.97 U # 0.97 t 0.58

pCUL 0811911998 0001 0.89 U. - 0.89 a 0.52

pCVL 01/271199 0001 1.06- U # 1.06 t 0.64

Magnesium mglL 02126/1998 0001 16.000 U - -

mgtL 08/1911998 0001 13.800 #

mgIL . 01Q7/1999 0001 16.800 -

Manganese mglI 02126/1998 0001 0.0249 #

mg/L 08M911998 0001 0.0059 8 -#

mg/L 01127/1999 0001 0.0214 - #

Molybdenum mg/L 02e2B/1998 0001 0.0080 B U

mg/L 08/1911998 0001 0.0096 BE U

mg/L 01/27/1999 0001 0.0061 B # - -

Nitrate mg/L 02126/1998 0001 0.502 B #

mg/I 08119/1998 0001 0.104 B U #

mglL 01/Z7/1999 0001 1.050 #

Nitrite mg/l. 01/27/1999 0001 0.163 - #

pH s.u. 02/2611998 N001 8.91 # - -

s.u. 08/191/1998 N001 8.89 U -

s.u. 01/27/1999 N001 8.41 # - -

-Polonium-210 pC/L 02/26/1998 0001 0.24 U - 0.24 t 0.21

pCVL 08/9119998 0001 0.07 U # 0.07 a 0.08

pCiUL 01127/1999 0001 0.07 U a 0.07 t 0.08

Radium-226 pCI/L 02126/1998 0001 025 # 0.02 a 0.08

pCVL 08/1/1998 0001 020 U # 0.2 t 0.11

pCIL 01Z27/1999 0001 0.17 # 0.13 ± 0.09

Radium-228 pC/L 0212/1998 0001 0.7 U # 0.7 0.40

pCVL 08M//1998 0001 1.03 U # 1.03 t 0.61

pCVL 01/27/1999 0001 0.73 U # 0.73 a 0.44

Redox Potential mV 021268998 N001 147 #

mV 08/19/1998 N001 144 # -
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SURFACE WATER QUAU1TY DATA BY LOCATION (USEE1102) FOR SITE RFNO1 * RIFLE (NEW)
LOCATION: 0545
REPORT DATE: 7/2711999 4:55 pmn

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAS DATA GA LIMIT CERTAINTY

Redox Potential mV 01/27/1999 N00I 193 5 -

Selenlizm mg/I. 02126/99a 0001 0.0010 U 5 0.001 -

mng/I 08/1 911998 0001 0.0010 U 5 0.001

rng1L 01/27/1999 0001 0.00048 B - -

Sodium mg/I. 02/26/1998 0001 101.0005 -

mg/I. 08/19/1998 0001 92.6005

mngI. 01/27/1999 0001 121.0005- -

Specific Conductance umhos/ 02126/1998 N001 110185- -

urnhos/o 08119/1998 NOOI1 8845 -

urmhoslo 01/2'7/1999 NOOI 118ies

Sulfate mg/I. 02F25811998 0001 120.000 - -

mg/I. 08/19/1998 0001 111.000 N i - -

mg/I. 0 1/27/199 9 0001 135.000 - -

Temperature C 0212811990 N00I 2.95- -

C 08/1 9/1 998 NooI 19.7 5

C 01/27/1999 N0011 3.2 - -

7horlum-230 PCI/I 02/26/1998 0001 0.80 U 5 0.8

PCI/I 08/19/1998 0001 1.2 U 5 1.2 ±

J

:I
J

PCI/I 01/27/1999 0001 0.80 U 0.8 *

Total Dissolved Solids mg/I. 02/6/1 998 0001 525 - -

mg/l. 08/19/1998 0001 532 - -

mg/I. 01/27/1999 0001 858 - -

Total Suspended Solids mg/I. 01/27/1999 0001 34.05 -

Turbidity NTU' 01/27/1999 NO0l 25.2 5

UranIum mg/I. 02/26/1998 0001 0.0022 -

mg/I. call19/1998 0001 0.0018 - -

mg/I. 01/2711999 0001 0.002a 5

Vanadium mg/I. 02/26/998 0001 0.0052 B U -

mg/I. 08/19/1998 0001 0.0020 U 5 0.002

mg/I. 01/27/1999 0001 0.0010 U 5 0.001 -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVtO
LOCATION: 0545
REPORT DATE: 712711999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE102 WHERE sitekcode=RFN01 AND locationo ode
hi(12o6:12o7.'12O8.'120g:1210':1211V:1212.:1213!:1214C:1215',0574C5W75V0545aW.O439) AND P=O
(data valldlon~qualfiers LKE 'RI' OR datavldtionquaflfiers UIKE 'XI) OR IsNuLl(datwvlldation~qualifiems)) AND
DAlESAMvIPLED between #1ii/1998# and #2/15/1999#

SAMPLE ID OCODES: OCCXa Filtered sample (DAS Iffm). NDOX Unfiltered sample. X n replicate number.

LAB QUALIFIERS:
*Replicate analysis not within control lnints.

+ Correlation coefficient for MSA -'0.995.'

A 110 Is.a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method bla nk.
E Inorganic: Estimate value because of Interference, see ease narrative. Organic: -Analyte exceeded calibiation range of the GC-MS.
Z Laboratory defined (UJSEPA CLP organic) qualifier, see case narrative.
H- Holding tIme expired, value suspect.
I Increased detection Eimil due to required dilution.
C Pesticide result conflirmed by GO-MS.
M GFAA duplicate kijedlon precision not met.
N Inorganic or radlochemlical: Spike sample recovery no witthi control Eimits. Organic: Tentatively Identified conmpund (TIC.
S Result determined by mewthd of standard addilion #ASA).
U Analytical result below detection limit.
W Post-digestion spike outside control Emnits w~lle sample absorbance -c5O% of analytical splike absorbance.
D Analyle determidned In diluted sample.
P 1 25% differencehindetected pesticide orAmcroho oncentrations betvween 2columins.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory definied (USEPA CLP organic) qualifier, see case narrative.
3. Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling meathod used.
0 Possible grout carntainhation. pH 3- 9. L Lassthan 3bore volumes pred priortosamplinig.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but vias not detected.

OA QUALIFIER: 8-m validated according to Quality Assurance guIdelines.
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SURFACE WATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVWO
LOCATION: 0548
REPORT DATE: 7/27J1999 4:55 pM

ftd

SAMPLE: QUALUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Alkalinity as CaCO3 mglL 02/2511998 N001 132 -

mg. l 08119/1998 0001 121 # - -

mglL 08119/1998 N001 131 1t
mg/L. 01/2711999 0001 131 #

mg/L 011Z7/1999 N001 178 5 # -

Ammonia as NH4 mg/L 02/25/1998 0001 0.0961 a I - -

mg/L 08/19/1998 0001 0.0328 B U # --

mg/L 0127I1999 0001 0.0374 B # - -

Antimony mg/l. 021251998 0001 0.0010 U 1 0.001

mg/l. 08/19/1998 0001 0.0010 U # 0.001

mg/l. 01127/1999 0001 0.0010 U # 0.001

Arsenic mg/L 02/25/1998 0001 0.0010 U # 0.001

mg/i 08119/1998 0001 0.0010 U # 0.001

mg/L 01t27/1999 0001 0.00010 U # 0.0001

Cadmium mglL 02121998 0001 0.0010 U # 0.001 -

mg/L 08/19/1998 0001 0.0010 U # 0.001

mg/L 01127/1999 0001 0.0010 U # 0.001

Calcium mg/l. 0225/1998 0001 63.500 # - -

mg/l. 08/1911998 0001 66.000 -

mgl. 01127/1999 0001 87.000 -

Chloride mg/l. 02/2511998 0001 155.000 #

mgfL 08/1911998 0001 139.000 #

mg/L 01/27/1999 0001 178.000 -

GrossAlpha pCI/L 02125M998 0001 4.00 U # 4 t 2.71

pCIL 08119/1998 0001 8.24 U J X 8.24 * 4.28

pCIL 01/27/1999 0001 9.56 U J 5 9.55 * 5.43

Gross Beta pCI/L 02125/1998 0001 5.18 5 4.69 * 2.94

pCIL 08119/1998 0001 11.82 U # 11.82 * 7.05

pCUL 0127/1999 0001 11.42 U # 11.42 * 6.88

Iron mg/l. 0212!l1998 0001 0.0135 B II

mg/i 08/19/1998 0001 0.0173 B UJ 1

mg/L. 01/27/1999 0001 0.0136 B U S - -

Lead mg/i 02/2S11998 0001 0.0010 U 5 0.001

mg/I. 0811998 0001 0.0010 U - 0.001-
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0548
REPORT DATE: 27Q17999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Lead mg/L 01/27/1999 0001 0.0010 U # 0.001

Lead-210 pCII. 0225/1998 0001. 0.94 U a 0.94 t 0.55

pCitL 08/19/1998 0001 0.99 U U 0.99 * 0.58

pCVL 01Q2711999 0001 1.00 U # I t 0.59

Magnesium mg/L 02/25/1998 0001 14.900 U - -

mg/L 0811911998 0001 13.400 -

mgtL 01Q2711999 0001 15.300 -

Manganese mglL 0225/1998 0001 0.0404 -

mg/L 08/19/1998 0001 0.0056 B # - -

mg/L 01Q27/1999 0001 0.0196 # - -

Molybdenum mgtL 02/25/1998 0001 0.0082 B # -

mgtL 0811911998 0001 0.0104 E U - -

mgtL 0127/1999 0001 0.0062 B U

Nltrate mg/L 02125/1998 0001 0.574 B # -

mg/L 08/19/1998 0001 0.0578 B U #

mg/. 01Q27/1999 0001 0.973 B #

pH s.u. 02/25/1998 N001 921 # - -

s.u. 08t19/1998 NW01 8.72 # -

s.u. 0i127/1999 N001 8.39 # -

Polonlun-210 pCIL 02/25/1998 0001 0.46 U # 0.46 ± 0.44

pCIL 08/19t1998 0001 0.07 U a 0.07 * 0.09

pCUL 01127/1999 0001 0.08 U # 0.08 * 0.09

Radium-226 pCllL 02F25M998 0001 021 U 0.02 * 0.08

pCIL 08/19/1998 0001 0.10 U # 0.1 * 0.06

pCi/I. 01127/1999 0001 0.24 a 0.13 * 0.09

Radlum-228 pCVL 02/25/1998 0001 1.0 U I 1 t 0.60

pCVIL 08119t1998 0001 0.47 U U 0.47 * 0.28

pCI/L 01127/1999 0001 0.73 U # 0.73 * 0.44

Redox Potential mV 02Q5/1998 N001 33 #

mV 08M9/1998 N001 145 U

mV 01127/1999 N001 216 U

Selenium mg/L 025/1998 0001 0.0010 U # 0.001

mgtL 08/19/1998 0001 0.0010 U # 0.001

mg/L 01127/1999 0001 0.00041 B # -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NE")
LOCATION: 0548
REPORT DATE: 7)27/1999 4:55 pm -

:j

J
SAMPLE: . QUAUFIERS: DETECTION UN- _

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Sodium mg/L 02125/1998 0001 106.000 1 -

mglL 08/19/1998 0001 95.000 1

mg/l. 01/27/1999 0001 127.000 #

Specific Conductance umhos/c 02/25/1998 N001 1017 1 #

umhos/o 08/19/1998 N001 890 1 #

umhos/c 01/27/1999 N001 1182 -

Sulfate mgl. 02/25/1998 0001 114.000 1 #

mg/L 08/19/1998 0001 105.000 N J #

mg/l. 01/27/1999 0001 119.000 - -#

Temperature C 02251998 N001 4.5 1 -

C 08/19/1998 N001 1 8A - -

C 01/27/1999 N001 5.8 1

Thorlum-230 pCUL 02/25/1998 0001 0.80 U # 0.8 h

pCUL 08/1911998 0001 1.2 U 1 1.2 *

pCUL 01/27/1999 0001 0.80 U 1 0.8 *

Total Dissolved Solids mg/l. 02125/1998 0001 508 -#

mglL 08/19/1998 0001 525 o

mgJIL. 01/27/1999 0001 665 #

Turbidity NTU 01/27/1999 N001 30.0 1 - -

Uranium mg/L 02/25/1998 0001 0.0022 1 #

mg/L 08/19/1998 0001 0.0017 #

mg/L. 01/27/1999 0001 0.0025 1

Vanadium mg/L 02/25/1998 0001 0.0040 U # 0.004

mg/IL 08/19/1998 0001 0.0020 U * 0.002

mg/L 01/27/1999 0001 0.0010 U 1 0.001 -
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SURFACE WATER QUALllY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0548
REPORT DATE: 712711999 4:55 prn

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEE1O2WHEREAsecode-RFN01 AND locatlon code
n(12o6:120T:12 ar:12 o9:1210 1211'S21r,'213.1214 12121V,2r 7405 7S, 4 5.,W.439)AND (NOT

(damtk.alidatlon.quaIfiers iKE R OR data valldatiornqualfiers UKE Nt ) OR IsNulldata.yalldstio~quaifiers)) AND
DATESAMPLED between tW1998M and t2/51199#

SAMPLE ID CODES: 000)X Fitered sample (0.45 pm). N0OX u Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
* Replicate analysis not MMhin control Emits.
+ Cowrelation coefficient for MSA 4 0.995.
A TIC is a suspected addol-condensation product

B Inorganic: Result Is between the IDL and CRDL. Organic: nalyte also fund hi method blank.

E Inorganic: Estiiate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the Gr-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
I Holding time expired, value suspect.
I Increased detection Eirit due to required dilution.
C Pesticide result confirmed by GC4IS.
M GFAA duplicate injection precision not met.

N hnorganic or ridlocherncal: Spike sample recovery not vithin control Emits. Organic: Tentatively identified cornpund (IC).

S Result determined by method of standard addition #iSA).
U Analytical result below detection linit

W Post-digestion spike outside control Emits ivttl sample absorbance c 50% of analytical spike absorbance.

D Analyte determined hi diluted sample.
P 3 25% difference In detected pesticide or Aochior concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection Emit.

DATA QUALIFIERS:

J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH * 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

qA QUALIFER: t a validated according to Quality Assurance guidelines.

Page 9



Ji

SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFNOt, RIFLE (NE"1
LOCATION: 0574
REPORT DATE. 7/27/1999 4:55 pm - I

.

PARAMETER

Alkalinity as CaCO3

Ammonia as NH4

SAMPLU I I L- - QUAUFIERS: DETECTION
UNITS DATE ID RESULT LAB DATA OA LIMIT

UN-
CERTAINlY

mg/L 08/19/1998

mg/I. 08/19/1998

mg/L 01127/1999

mg/L 01/27/1999

0001

N001

0001

N001

120

137

128

131

0.0440 B
n ma)o .

I ; -

IN
mgfl.
'--I

08/19/1998 0001
nf4 I714 CM nnM4

mtpl-- wwsi.wwz .bJDI - --

Antimony mg/L 08/19/198 0001 o 0.0010 U ' # 0.001

mg/L. 01127/1999 0001 0.0010 U 1S 0.001
-_ --- I_ _ _ -.^. ^ ._^. .. I -
Arsenio mgL oW1W1igg UOU1 u.uuiu U IF "U.UU1

mfL U{1II/lW ULJWI U.UUU1U U p UN.WU1 -

Cadmium mg/L /19/1998 000o 0.0010 U # 0.001
mg/L 01127I1999 0001 0.0010 U # 0.001

Calcium mgtL 08/19/1998 0001 54.200 1 -

mg/L 01127/1999 0001 67.600 ' - -

Chloride mg/L 08/1911998 0001 140.000 # - '

mg/l. 01127/1999 0001 198.000 -'

Fluoride mg/l. 01/27/1999 0001 0.275 # - -

GrossAlpha pCUL 08U1911998 0001 5.48 U J 1 5.48 * 3.53

pCIL 01127/1999 0001 6.14 U # 6.14 a 3.01

Gross Beta pCUL 08/19/1998 0001 6.02 U # 6.02 * 3.61

pCUL 01127/1999 0001 5.75 U # 5.75 * 3.56

Iron mg/L O/19/1998 0001 0.0185 B* UJ #

mg/L 01127/1999 0001 0.0030 U I 0.003 -

Lead mg/L 08/19/1998 0001 0.0010 U # 0.001 -

mg/L 01127/1999 0001 0.0010 U # 0.001 -

Lead-210 pCUL 0819/1998 0001 0.91 U ' 0.91 2 0.52

pCIL 01/27/1999 0001 1.03 U # 1.03 l 0.60

Magnesium mg/L 0U19/198 0001 13.000 5

mg/l. 01127/1999 0001 15.300 5 -

Manganese mg/L 08/1911998 0001 0.0059 B #

mg/L 0127/1M9 0001 0.0160 -

Molybdenum mg/L 08/191998 0001 0.0098 BE #

mg/L 01127/1999 0001 0.0062 B i
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SURFACEWATER QUALITY DATA BY LOCATION (USEEtO2) FOR SITE RFN01, RIFLE (NEM

LOCATION: 0574
REPORT DATE: 7/27/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID =RESULT LAB DATA QA LIMIT CERTAINTY

Nitrate mgtL 08t1911998 0001 0.0543 B U - -

mg/Q. 01/2711999 0001 0.904 B 6 -

ptl s.u. 08/1 9t1998 N001 8.93 # - -

s.u. *01/27I1999 NO01 8.45 . -

Polonlum-210 pC/L -08/19t1998 0001 0.06 U a 0.06 * 0.08

pCliQ 0127/1999 0001 0.07 U U 0.06 0.09

Radium-226 pC/Q 08t1911998 0001 0.15 U # 0.15 ± 0.09

pCIL 01/27/11999 0001 0.16 U # 0.16 t 0.10

Radium-228 pCUL 08/19/1998 W01 0.78 - U # 0.78 * 0.46

pCIL 01/27/1999 0001 0.85 U # 0.85 ± 0.51

Redox Potential mV 08t19/1998 No00 142 # -

mV 01127/1999 N001 232 . a - -

Selenium mg/L 08119/1998 0001 0.0010 U U 0.001

mg/Q 01127/1999 0001 0.00021 B U -

Sodium mg/L 08/1911998 0001 91.900 #

mg/L 0127/1999 0001 129.000 a

Specific Conductance umhosAc 08/19/1998 NWOI 876 #

umhosfc 01127/1999 N001 1201 #

Sulfate mg/L. 08/19/1998 0001 106.000 U

mgIL O1l27/1999 0001 127.000 U

Temperature C 08/1911998 NoW 21.7 U

C 01127/1999 N001 4.2 U -

Thorlum-230 pCIUL 081S11998 0001 1.2 U U 1.2 *

pCI/L 01127/1999 0001 0.80 U U 0.8 ±

Total Dissolved Solids mg/L 08/1911998 0001 503 U

mg/L 01127/1999 0001 662 # - -

Turbidity NTU 01127/1999 N001 11.8 U - -

Uranium mg/L. 08/1911998 0001 0.0018 a -

mgfL 01127/1999 0001 0.0025 U

Vanadium mg/L 08/19/1998 0001 0.0020 U 0.002 -

mg/L 01/27/1999 001 0.0010 U U 0.001 -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NE")
LOCATION: 0574
REPORT DATE: 7/271999 4:55 pm

- SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE102 V*ERE si codeRFNO 1' AND locatlonrcodo -
Int12of:120T:12oW:1209:1210: 121:1'21r:213.12124 121S,'0574,o057Sw054S0548.'43w) A ND l
(data validation qualifiers LIKE '1 OR dat_vaflidatloq_qualfiens LIKE "X) OR IsNull(dab validatlornqualiflers)) AND
DATESAMPLED between #i1/19985 and #2/1511999|

SAMPLE ID CODES: OOX - Fitered sarb (045 pn). N0 a Unfiltered sampleb X u replicate number.

LA8 QUALIFIERS:
* Replicate analysis not within control Armie.
+ Correlation coefficient for MSA <0 0995.
A TIC Is a suspected aldol-condensatlon produdL
B InorganIc: Result Is between the IDL and CRDL. Organko: Analyte also found In method blank.
E Inorganic: Estimatb vahie because of interference, se case narrative. Organ* Analyte exceeded calibration range of the GCMS.
Z Laboratory defined (JSEPA CUP organic) qualifler. see case narrative. I
H Holding time expired, value suspect.
I Increased detection Imnl dus to required dilution.
C Pestcde result confirmed by GC-MS.
M GFAA duplicatb Injection precision not met. -
N Inorganlo or radlochernicat Spike sample recovery not %ihIn control Emin Organic: Tentatively Identified compund (TIC.
S Result determined by method of standard addillon NSA).
U Analytical result below detection link.
W Post-digestion spke outside control limits vllb sample absozbance 4 50% of analytical spike absoubanc. J
D Analytb determined In diluted sample.
P I 25% difference In detected pestIcide orArochlor concentrations between 2 columns.
X Laboratory delined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) quaifier, see case narrative.

Result above upper detecton IhAm1L

DATA QUALIFIERS:
J Estimated value. F Lowflowsamplingmethodused.
G Possible grout contamination. pH s 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIERk 8 validated according to Qually Assurance guldelines. 4
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVV

LOCAT1ON: 0575
REPORT DATE: 712711999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA "QA LIMIT CERTAINlY

AlkalinityasCaCO3 mg/L. 02f26t1998 N001 318 a

mglL 08/1811998 0001 279 - - -

mglL 08/18/1998 N001 298 #

mg/L 01r27/1999 0001 241 a - -

mg/L 01127/1999 N001 253 #

Ammonia as NH4 mg/L 02/26t1998 0001 88200 #

mg/L 08/1811998 0001 33200 # -

mg/l. 08/1811998 0002 25.300 U #

mgIL 01/2711999 0001 57A0 # -

mg/L. 0127/1999 0002 57.200 #

Antimony mgI. 02126t1998 0001 0.0010 U # 0.001 -

mg/l. 08 8/1 998 0001 0.0010 U # 0.001 -

mg/L. 08/18/1998 0002 0.0010 U U 0.001 -

mg/L 01/27/1999 0001 0.0010 U a 0.001 -

mg/L 01/27/1999 0002 0.0010 U a 0.001 -

Arsenic mg/L 02Q2611998 0001 0.0010 U # 0.001

mg/I 08/18/1998 0001 0.0010 U # 0.001

mg/L 08/18/1998 0002 0.0010 U # 0.001

mg/L 01/27/1999 0001 - 0.00010 U U 0.0001

mg/L 01/27/1999 0002 0.00010 U # 0.0001

Cadmium mg/L 02126/1998 0001 0.0010 U a 0.001

mg/I. 08118/1998 0001 0.0011 #,

mg/L 08/18/1998 0002 0.0011 #

mg/L 01/2711999 0001 0.0010 U U 0.001

mg/L 01/27/1999 0002 0.0010 U U 0.001

Calcium mg/L 02f26/1998 0001 371.000 a -

mg/L 08/1811998 0001 400.000 a

mg/L 08/18/1998 0002 401.000 -

mg/L 01/27/1999 0001 363.000 #

mg/L. 01127/1999 0002 350.000 U -

Chloride mg/L 02126/1998 0001 296.000 #

mg/L 08/18/1998 0001 334.000 #

mg/L 08/18/1998 0002 337.000 U

mg/L 01/27/1999 0001 277.000 -

mg/I. 01/27/1999 0002 279.000 '#
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEV)
LOCATION: 0575
REPORT DATE: 7t27/19994:55 pm-

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Fluoride mg/L 01/27/1999 OW1 0.548 # - -

mg/L 01/27/1999 0002 0.531 # -

GrossAlpha pCUL 02J26/1998 0001 1152 J # 34.5 * 34.1

pCUL 0818/1U998 0001 164.6 . 51.5 a 48.0

pCUL 0818U1998 0002 106.3 J # 51.9 a 41.9

pCI/L 01/2711999 0001 49.37 # 36.56 a 28.3

pCIL 01/27/1999 0002 36.49 # 38.03 a24.3

Gross Beta pCUL 02R6/1998 0001 104.3 # 41.5 a 28.8

pCUL 08118/1U998 0001 80.80 # 60.71 a 38.7

pCiL. 08/1U81998 0002 82.89 # 60.38 a 38.6

pCI/L 01127/1999 0001 80.09 # 34.82 a 23.9

pCIL. 01r27/1999 0002 90.7 # 34.7 a 24.4

Hardness mg/L 01i27/1999 0001 1360 - -

mg/L 0112711999 0002 1310 - -

Iron mg/L 02R26/1998 0001 0.0050 U 0.005 -

mg/L. 08/181998 0001 0.0083 B UW #

mg/L 08/18/1998 O02 0.0068 B' UJ .

mg/L 01127/1999 0001 0.0030 U # 0.003

mg/I. 01127/1999 0002 0.0030 U # 0.003

Lead mg/L 02/26/1998 0001 0.0010 U # 0.001

mg/I 08/1U81998 0001 0.0010 U # 0.001

mg/L 081181998 O002 0.0010 U 1 0.001

mg/L 01127/1999 0001 0.0010 U # 0.001 -

mg/L 01127/1999 0002 0.0010 U # 0.001

Lead-210 pCIL 02/26/1998 0001 0.95 U # 0.95 a 0.57

pCIL 08/18/1998 0001 0.88 U # 0.88 a 0.51

pCUL oa818/1998 0002 0.91 U # 0.91 a 0.53

pCIL 01/27/1999 0001 0.97 U # 0.97 a 0.57

pCIL 01127/1999 0002 1.07 U # 1.07 a 0.63

Magnesium mg/. 02261/1998 0001 115.000 1

mg/L 08/18/1998 0001 112.000QC

mg/L 08/18/1998 0002 113.000 #

mg/L 01127/1999 0001 111.000 # -

mg/L 01127/1999 0002 107.000 # - -
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SURFACE WATER QUALIlY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0575
REPORT DATE: 7127/1999 4:55 pm

PARAMETER
SAMPLE:

UNITS DATE ID
QUALIFIERS: DETECTION UN-

RESULT LAB DATA OA 'LIMIT -CERTAINTY

Manganese mglL 02/261998 0001 0.784 # - -

mgtL 081811998 0001 1.060 ' - -

mg/L 08118/1998 0002 1.010 #,

mg/L 01R27Ml999 0001 0.470 #

mg/L 01/271S99 0002 0.450 # - -

Molybdenum mg/L 02/26/ 998 0001 0.503 U

mg/L 08118/1998 0001 0.521 E #

mg/L 0811811998 0002 0.517 E U #

mg/L 01R27/1999 0001 0.436 #

mg/L 01R2711999 0002 0.434 U

Nitrate mg/L 02r26/1998 0001 424.000 # -

mg/L 0811811998 0001 435.000 U
mg/L 08118/1998 0002 433.000 #

mg/L 01R27/1999 0001 380.000 #

mgIL 01/27/1999 0002 381.000 Y - -

Nitrite mg/L 01Rt27/1999 0001 0.589 # - -

mg/L 01/27/1999 0002 0.577 ' #

pH s.u. 02f26/1998 N0011 8.16 # - -

s.u. 08118/1998 N001 7.89 # -

:.u. 01/27/1999 N001 7.40 # - -

Polonlum-210 pCIL 02/2611998 0001 0.22 U # 0.22 t -0.12

pCUL 0811811998 0001 0.03 U # 0.03 t 0.04

pC/L 0811811998 0002 0.09 U ' 0.06 t 0.09

pCI/L 01R2711999 0001 0.08 -U # 0.07 t 0.10

pCIL 01R2711999 0002 0.09 U # 0.05 t 0.08

Radlum-226 pCUL 02/6/1998 0001 0.09 # 0.01 t 0.04

pCIL 08/1811998 0001 0.14 U # 0.14 * 0.08

pCUL 0811811998 0002 0.09 U # 0.09 t 0.05

pCIL 01/27/1999 0001 0.13 U U 0.13 t 0.07

pCIL 01/27/1999 0002 0.14 U U 0.14 t 0.08

Radium-228 pCI/L 02R26/1998 0001 0.8 U U 0.8 a 0.40

pCI/L 08118/1998 0001 0.67 U # 0.67 a 0.40

pCIL 0811BM1998 0002 0.52 U 0.42 a 0.26

pCI/L 01/27/1999 0001 0.72 U S 0.72 t 0.43

pCIL 01R2711999 0002 0.75 U U 0.75 * 0.45
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NE")
LOCATION: 0575
REPORT DATE: 712711999 4:55 pm

PARAMETER UNITS

-

SAMPLE:
DATE ID

QUALIFIERS: DETECTION UN-
RESULT LAB DATA QA LIMIT CERTAINTY J

Redox Potential mV 0212611998 N001 223

mV 0811811998 N001 183 #

mV 0127/1999 NOOt 253 9 .

Selenium mglL 0212611998 0001 0.0038 B - # -

mg/L 0811811998 0001 0.0040 B #

mg/l. 08/1U1&998 0002 0.0040 B # - -

mg/L. 01IM/1999 0001 0.0015 S B - -

mg/L 0127/11999 0002 0.0015 B # . - -

Sodium mg/L 0212681998 0001 942.000 #

mgtL 08t11U1998 0001 989.000 - #

mg/L 0811U1998 0002 1060.000 #

mg/L 01/27/1999 0001 902.000 # .

mgL 01M27/1999 0002 897.000 1 - -

Specific Conductance umhoslo 0212811998 N001 6850 -

umhoslc 0811811998 N001 5620 #

umhoshc 01/27/1999 N001 6220 #

Sulfate mg/.L 0212681998 0001 2710.000 -

mg/L. 0811811998 0001 2720.000 # -

mg/L 0811811998 0002 5920.000 N J F - -

mg/L. 01/2711999 0001 2640.000 - -#

mg/L 01/27/1999 0002 2680.000 # - -

Temperature C 0212611998 N001 4.9 -

C 0811811998 NW0I 23.5 9 --

C 01127/1999 N001 7.9 9 - -

Thorlum-230 pCIL 02126/1998 0001 0.80 U # 0.8 *

pCI/L 0811811998 0001 1.2 U 12 a

pCIL 0811811998 0002 1.2 U 1.2 a

pCIIL 01/27/1999 0001 0.80 U # 0.8 l

pCIL 01/27/1999 0002 0.80 U 9 0.8 ±

Total Dissolved Solids mg/L. 02/28/1998 0001 4890 # - -

mg/L 0818 1998 0001 5440 # - -

mg/l. 0811811998 0002 5510 -

mg/. 01/27/1999 0001 4790 # - -

mg/L 01/27/1999 0002 4810 # - -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE1O2) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0575
REPORT DATE: 7127/1999 4.55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Total Suspended Solids mglL 01127/1999 0001

__An nf47I14C0 IVVV
10.0 U

4nn - .U

I 10

a 10

Turbidity NTU 0112711999 N001 0.87 # -

Uranium mgtL 0212611998 0001 0.152 #

mg/L 08/18/1998 0001 0.143 1

mg/L 08/181M998 0002 0.145 # -

mg/I 01/27/1999 0001 0.148 1 -

mg/L 01127/1999 0002 0.149 #

Vanadium mg/L 02126J1998 0001 0.0040 U # 0.004

mg/L 08/18/1998 0001 0.0020 U # 0.002

mg/L 08118/1998 0002 0.0020 U 1 0.002

mg/L 0112711999 0001 0.0010 U # 0.001

mg/L 01127/1999 0002 0.0010 U # 0.001

RECORDS: SELECTED FROM USEE102 WHERE sdte codee`Rl=1' AND locationCode
ihfl206c120r 1208f 1209@121V,'1211','121Z 121S:'1214@ '1215S.'0574.z057S,'054S,'05.439) AND IOT
(datab.alkdation.quaalfiers LIME R" OR dtabvalidatloI quaffies L(E Xv ) OR IsNull(data._varidatiorLqualfibe)) AND
DATE_SAMPLED between S111/19980 and #2215/1999W

SAMPLE ID CODES: 000X -= Ftered sampl (D.45 pm). NOOX JUnfiltered sample. X - replicate number.

LAB QUALIFIERS:
* Replicate analysis not vlhin control mints.
* CorrelatIon coeflicient for MSA ' 0.995.
A TIC 1 a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding lime expired. value suspect.
I hInrnased detection Emit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate hiection precision not met.
N Inorganic or radiochemical: Spike sample recovery not YAMiln control Emits. Organic: Tentatively Identified compund (CM).
S Result determined by method of standard addition (ASA).
U Analytical result below detection limit
W Post-digestion spike outside control Emits while sample absorbance 5 N% of analytical spike absorbanoe.
0 Analyte determined hI diluted sample.
P > 25% difference hi detected pesticide or Archior concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CILP organic) qualifier, ee case narrative.
* Result above upper detection Emit.

DATA QUALIFIERS:
J Estimated value. F Low tow sampling method used.

G Possible grout contamination. pHt 29. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

CA QUALIFIER: U * validated according to Quality Assurance guidelines.
C... 47
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SURFACE WATER QUALIlY DATA BY LOCATION (USEE102) FOR SITE RFN0I, RIFLE (NEW)
LOCATION: 1206
REPORT DATE 7/27/19994:55 pm

- - SAMPLE: QUALIFIERS:. DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/L. 05/28/1998 0001 0.102 5 - -

mg/l. 0512811998 N001I 0.0681 #

Arsenio mg/L. 05/28/1998 0001 0.0063 B -U #

mg/L. 05/28/1998 N00i 0.0085 B #

Cadmium mg/L 0528/1998 0001 0.0010 U * 0.001

mg/L 05/28/1998 NOO 0.0011 U 5 0.0011

Calcium Carbonate mg/L 05128/1998 0001 181.000 #

mg/L 05/28/1998 N001 222.000 #

Fluoride mg/L 05/28J1998 0001 0.674 5 #

mg/L 05/28/1998 N001 0.656 5 - -

Hardness mg/L 052811998 0001 419.000 5 - -

mg/L 05/28/1998 N001 457.000 W

Iron mg/L 05128/1998 0001 0.0110 U # 0.011

mg/l. 0512U1998 N001 1.490 - -

Manganese mg/L. 05/28/1998 0001 0.0157 5

mg/L 05128/1998 N001 0.110 #

Molybdenum mg/L 05128/1998 0001 0.0736 #

mg/L 05/28t1998 N001 0.0651 #

Nitrate mg/L. 05/21998 0001 0.3B3 # - -

mg/L 05S28t1998 N001 0.120 B U F

Selenium mg/L 05/28/1998 0001 0.0020 U 9 0.002

mg/L 05/28/1998 N001 0.0022 U # 0.0022

Strontium mg/L 05/28/1998 0001 1.360 -

mg/L 05/281998 NOOI 1.380 #

Sulfate mgl. 05/28/1998 0001 158.000 ; -

mg/L 05128/M998 NOOI 151.000 5 -

Total Phosphorus as P04 mg/L 05/8t1998 0001 0.0430 U 9 0.043

mg/L 05/281998 N001 0.0570 B -

Uranium mg/L 05128/1998 0001 0.0365 # - -

mg/L. 0528M 998 NOO 0.0357 #

Vanadium mg/L. 05/28/1998 0001 0.0064 B U , #

mg/IL 05128/1998 N001 0.0056 U 5 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFNO1, RIFLE (NEW)

LOCATION: 1206
REPORT DATE: 727/1999 4:55 pmn

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT -CERTAINTY

Zinc mg/L 0512811998 0001 0.0030 U 6 0.003

mg/L 0512811998 ND01 0.0063 B U # -

RECORDS: SELECTED FROM USEE102 WHERE sdte code!RFN01' AND location code
InC120:12or:120W:1209 :12121'1211,1212'121 3:121S,'54,l'0l 47 S0.'549) AND (NOT
(datavaFidatiorLquafiflers LKE "R OR datayallidaonqualfiers LKE 'X ) OR IsNufl(datavalidatlontqualifers)) AND

DATESAMPLED between f 1i1998# and 12/1511999#

SAMPLED CODES: 000X n Filtered sample (0.45 in). NOX -Untltered sample. X u replicate number.

LAB QUALIFERS:
* Replicate analysis not wihIn control imits.

+ Correlation coefficient or MSA * 0.095.

A TIC Is a suspected aidol-condensation product.

B Inorganic: Result is between the DL and CRDL. Organic: Analyte also bund hI method blank.

E Inorganic: Estimate value because of Interference, ee case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding tigme xpired, value suspect.
I Increased detection Emit due to requiied dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.

N Inorganic or radichemicail: Spike sample recovery not within control Imits. Or ganic: Tentatively identified compund (MC).

S Result determined by method ef standard addition MSA).

U Analytical result below detection Ei.

W Post-digestion spike outside control limits while sample absorbance '5 S0% of analytical spike absorbance.

D Analyte detennined hI diluted sample.

P 1 25% difference in detected pesticide or Aochlor concentrations between 2 colunns.

X Laboratory defined (USEPA CLP organic) qualffier, ee case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.

> Result above upper detection linit.

DATA QUAUFIERS:

J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH w 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALFIER: I * validated according to Ouality Assurance guidelines.
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SURFACE WATER QUALmIY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVo
LOCATION: 1207
REPORT DATE: 72711999 4:55 pm

2,
1*

nAn ^ sseven

SAMPLE: - QUALiFIERS; DETECTION UN- .
rPArutzv CIt UWINI I UA I t IU R-SULI LAID UWAIA UA U19U Ir ,CIAIMIT

Ammonia as NH4 mgt. 05t28t1998 0001 0.0408 4 -

mg/L 05128/1998 N001 0.0636 #

Arsenic mg/L O5/28/1998 0001 0.0067 B U -

mg/L 05/28/1998 NOOl 0.0044 B # -

Cadmim mg/l. 05128/1998 0001 0.0010 U # 0.001

mg/L 05/281998 Noo0 0.0011 U # 0.0011

Calcium Carbonate mg/L. 0528/1998 0001 253.000 # -

mglL 05/28/1998 NOOi 276.00 : #

Fluoride mg/L 05/2U/1998 0001 0.423 #

mg/L 05/28/1998 N001 0.429 #

Hardness mgl. 05/28/1998 0001 347.000 #
mg/L 05/21998 NW1 379.000 #

Iron mg/L 05/28/1998 0001 0.0110 U : 0.011

mg/L 05/28/1998 N001 0.208 U #

Manganese mg/L 05t28/1998 0001 0.0159 -

mg/L 05/28/1998 N00I 0.0195 U . -

Molybdenum mg/L 05128/1998 0001 0.0285 B #

mg/L 05/28/1998 NW1 0.0295 B # - -

Nitrate mg/L 05128/1998 0001 0.148 B U S

mg/L 05/28/1998 N001 0.141 B U -

Selenium mg/L 05/28/1998 0001 0.0020 U 5 0.002

mg/L 05/28/1998 N001 0.0022 U 1 0.0022

Strontium mg/L 05/28/1998 0001 0.795 1

mg/L 05/28/1998 N001 0.807 1

Sulfate mg/L 05/28/1998 0001 91.700 5

mg/L 05/28/1998 N001 87.800 -

Total Phosphorus as P04 mg/L 05/28/1998 0001 0.0430 U 5 0.043

mg/L 05/28/1998 N001 0.0430 U 5 0.043

Uranium mg/L 05128/1998 0001 0.0087 5

mg/L 05/28/1998 N001 0.0094 # -

Vanadium mg/I 05/28t1998 0001 0.0050 U 1 0.005

mg/L 05/281998 N001 0.0058 U 5 0.005S
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEYtO

LOCATION: 1207
REPORT DATE: 7/27/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Zinc mgfL 05/28J1998 0001 0.0073 B # - -

mg/L 05128/1998 N001 0.0082 B U # - -

RECORDS: SELECTED FROM USEE102 WVHERE site code-RFNOI AND location code
in12W A120T 12W8J1209'1210':1211'121Z:1213J12141215.'057,'0575,'04SXO8','439)AND (NOT
(datavalldationr.quaffiers LIKE VR OR datayvabidatonrquanLfiersM EX) OR lsNul(data vafidation.quafifiers)) AND
DATESAMPLED between #111/1998# and *211511999#

SAMPLE D CODES: 00CX * Ftered sampe (0A5 pm). NOOX * Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coeffident for MSA ' 0.995.
A TIC is a suspected aldol-condensatlon product.
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found hIn method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded cafibration Range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding tme expired. value suspect.
I hIcreased detection Eil due to required diution.
C Pesticide result confirmed by GOCMS.
M GFAA duplicate injection precision not met.
N Inorganic orradlochernical: Spike sample recovery not withib control ns. Organic Tentatively Identified compund (f).
S Result determined by method of standard addition (MSA).
U Analytical result below detection Emit.
W Post-digestion spike outside control limits ilie sample absorbance ' 50% of analytical spike absorbance.
D Analyte determined hI diluted sample.
P -25% difference hI detected pesticide orAromchlor concentrations between 2 cotumns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y. Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection imimt.

DATA QUALIFiERS:
J Estimated value. F Low flow sampling method used.

G Possible grout contamInation, pH I 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable resuit. X Location Is undefined.

U Parameter analyzed for but vas not detected.

QA QUALFER: v - validated according to Quality Assurance guideines.
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SURFACE WATER QUALITY DATA BY LOCATION (US£E102) FOR SITE RFN01, RIFLE (NEVV)
LOCATION: 1208
REPORT DATE: 7127/1999 4:55 pm

-

PARAMETER
- SAMPLE:

UNITS DATE ID
QUALIFIERS: DETECTION UN-

RESULT LAB DATA OA LIMIT CERTAINTY

Ammonia as NH4 mg/I. 05128/1998 0001 0.0704 - #

mg/t. 05t28/1998 0002 0.0499 9 #

mg/L 05t28t1998 N001 0.0454 # - -

mg/L 0512811998 N002 0.105 - #

Arsenic mg/. 05/28/1998 0001 0.0068 B # - -

mg/L 05/2811998 0002 0.0083 B -

mg/L 052811998 N001 0.0043 B -

mg/I. 05/2811998 N002 0.0041 B *

Cadmium mg/L 05/28/1998 0001 0.0010 U * 0.001

mg/L 05/2811998 0002 0.0010 U # 0.001

mgtl. 05t2811998 N001 0.0011 U # 0.0011 -

mgtI. 05/2811998 N002 0.0011 U 0.0011

Calcium Carbonate mgtL 05/28t1998 0001 208.000 U -

mg/L 05/2811998 0002 217.000 #

mg/I. 05/28U1998 N001 222.000 #

mg/L 0528/1998 N002 222.000 - -

Fluoride malL. 05/28/1998 0001 0.545 #

I

'U,

-A
j1

mg/I.

mg/I.
-. 1,

05/28/1998

05/28/1998
flRP594 CIO

0002

N001
Mflfln'

0.502

0.546
ft CA"J

U

I
a

-A
.. y~. UT rw~ Fo -MU V. -- K .--

Hardness mg/l. 0SQ81998 0001 359.000 #

mg/l. 05/28/1998 0002 378.000 #

mgtL. 05/28/1998 N001 387.000 #

mg/L 05/28/1998 N002 389.000 #

Iron mgtL. 05128t1998 0001 0.0218 B #

mg/L 05/28/1998 0002 0.0227 B #

mg/L 05/28/1998 N001 0.143 U #

mgL 05/28/1998 N002 0.335 #

Manganese mg/l. 0512U1998 0001 0.0139 B #

mg/l. 05128/1998 0002 0.0130 B #

mg/L 05/28/1998 N001 0.0147 B U i

mgJI OY2U1998 N002 0.0172 U #

Molybdenum mg/L 052811998 0001 0.0537 1

mg/L. 05/28/1998 0002 0.0579 31
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 1208
REPORT DATE: 7127/1999 4:55 pm

-

PARAMETER

Molybdenum

UNITS

mg/L

SAMPLE:
DATE ID

0512811998 N0u1
.

RESULT

0.0595

QUALIFIERS: DETECTION
LAB DATA QA LIMIT

U

UN-
CERTAINTY -

mgtL 0512W1998 N002 N U.Uw

Nitrate . mglL 0512811998 0001 0.115 B U #

mglL 051281998 0002 0.118 B U #

mg/L 05/2811998 NW01 0.0927 B U I - -

mg/l. 05/28/1998 N002 0.0902 B U #

Seleniun mgtI 05/28/1998 0001 0.0020 U # 0.002

mgnL 05/28/1998 0002 0.0024 B #

mg/L 05/28U1998 N001 0.0022 U # 0.0022

mg/L 05/28/1998 N002 0.0022 U # 0.0022

Strontium mglL 05/28/1998 0001 1.050 a

mg/L 05/28/1998 0002 1.120 # --

mg/L 05/28U1998 N001 1.110 # -

mg/L 05/2U1998 N002 1.110 #

Sulfate mg/l. 05/28/1998 0001 127.000 #

mg/L 05/28/1998 0002 128.000 U

mglL 05/28/1998 N001 12B.000 a

mg/L 05/2811998 N002 128.000 #

Total Phosphorus as P04 mg/.L 05128/1998 0001 0.0430 U # 0.043 -

mg/I. 05/281998 0002 0.0430 U # 0.043

mg/l. 05128/1998 N001 0.0430 U # 0.043

mg/L 05/28/1998 ND02 0.0520 B - -

Uranium mg/IL 0512811998 0001 0.0219 a

mg/L 0512811998 0002 0.0238 #

mg/l. 05/28/1998 NOO 0.0234 #

mg/L. 05/28/1998 N002 0.0243 a -

Vanadium mg/L 05128/1998 0001 0.0050 U # 0.005

mg/L 05/28/1998 0002 0.0061 B #

mg/L 0512811998 N001 0.0056 U 0.005 -

mg/L 05/28/1998 N002 0.0056 U U 0.0056

Zinc mg/L 05/28/1998 0001 0.0042 B #

mglL 05/2811998 0002 0.0030 U # 0.003

mg/L 05/2811998 N001 0.0130 B U #

mg/I. 05/2811998 N002 0.0062 B U a
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN0', RIFLE (NEV,
LOCATION: 1208
REPORT DATE: 7127s1999 4:55 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROMLUSEE102 WHEREsitecodaRFNOI'AND location code 4
in(120:12o,'12a':120W,'121W':1211':121T12132:1214:1215,'0574e:0575'.054a,54W.0439) AND (NOT
(daationv qualifier LUKE"R OR datavafldation.quaflrs LACE X) OR IsNuD(datavaridationqualer)) AND
DATESAMPLED between $1/l/19988 and i2Mt119998

SAMPLE ID CODES: OOOX u Filtered sample (0.45 pno. NOOX - Unfilerled sample. X U replicate number.

LAB QUALIFIERS:
Replicate analysis not withhi control imits.

* Correlation coefficient for MSA < 0Q995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of Interferene see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (JSEPA CLP organic) qualifier, see case nanrative
H itolding time expired, value suspect
I Increased detection ImIt due to required diiutin

C Pesticide resul confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radichemicat Sple sample recovery not vithin control lm.L Organic Tentatively Identified compund (K)
S Resumt determined by method of standard addition NSA).
U Analytical result below detection limlLt
W Pos-igdestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P o 25% difference hI detected pesticide orAsochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see cas narrative.
> Reult above upper detection limit.

4
2
i1

DATA QUALIFIERS:
J Estimated value.
O Possible grout contamination, pit 3 9.
R Unusable result.
U Parameter analyzed for but was not detected.

OA QUALIFIER: I * validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sanplng.
X Location Is undeflned.

4

J

4
4a

J
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN0l, RIFLE (NEW)
LOCATION: 1209
REPORT DATE: 712711999 4:55 pm

PARAMETER
SAMPLE

UNITS DATE
QUALIFIERS: DETECTION UN-

ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/L 05=28/1998 0001 0.623
. ~ e .

U
a

mg1L Urzz1 uo NUW-1 u.uIU;; - -

Arsenic mg/L 05128/1998 0001 0.0081 B U - -

mg/L 052811998 N001 0.0067 B a - -

Cadmium mg/l. 05128/1998 0001 0.0010 U # 0.001

mg.L 05128/1998 NW01 0.0011 U Y 0.0011

Calcium Carbonate mg/L 05/28/1998 0001 224.000

mg/L 05/28/1998 N001 233.000 U

Fluoride mg/L 05/28/1998 W01 0.556 #

mg/L 05/28/1998 'N001 0.523 #

Hardness mg/L 05/28/1998 0001 395.000 -

mg/L 05/28/1998 NW01 415.000 U

hron mg/IL 05/2811998 0001 0.0214 B U

mgfL 05/28/1998 NWI 0.904 U

Manganese mg/L 05f28/1998 0001 0.0136 B -#

mg/L 05/28/1998 N001 ; 0.0431 U #

Molybdenum mg/L 05/28/1998 0001 0.0661 a
mg/L 05/28/1998 N001 0.0628 -

Nitrate mg/l. 052811998 0001 2.570 U

mg/L 05/28/1998 NW01 0.0831 B U #

Selenium mg/I 05/2811998 0001 0.0020 U 1 0.002

mg/L 05/28/1998 NW1 0.0022 U # 0.0022

Strontiun mg/L 05/28/1998 0001 1200 #

mg/L 05/2811998 NW1 1220 #

Sulfate mg/L 05/2811998 0001 135.000 #

mg/L 05128/1998 N001 134.000 #

Total Phosphorus as P04 mg/L 05/28/1998 0001 0.0570 B #

mg/ 05/28/1998 N001 0.0520 B U

Uranium mg/L 05128/1998 0001 0.0303 #

mg/L 05/28/1998 N001 0.0317 #

Vanadium mg/L 05/28/1998 0001 0.0110 B U -

mg/L 05/28/1998 N001 0.0056 U U 0.0056
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4
SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVO
LOCATION: 1209
REPORT DATE 7t27/1999 4:55 pm

SAMPLF- QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA CA LIMIT CERTAINTY

Zinc mg/L 05/28/1998 0001 0.0040 B # - -

mg/L 05/2811998 N001 0.0091 B U # - -

RECORDS: SELECTED FRON USEE102 WMERE si codeu'RFNM'AND locatlon code
Inf12W:120 :120:120:1210t:1211' 121Z:12130:1214:121,*057e,= 054S 0548:0439)AND (NOT
(datvalidation.quafiers LIKE R'W OR dats validationrqualifiers LIKE X ) OR isNul(datavalkdationrquaihfers)) AND
DATE SAMPLED between 1111119988 and X2/15119988

SAMPLE ID CODES: 000X - Filtered sample (0.45 n). N00X * Unfiltered sample. X - repicate number.

j

Ij
.4

LAB QUALIFIERS:
* Replicate analysis not within contro limits.
+ Correlation coefficient for MSA* 0.995.
A TIC Is a suspected aldol-condensatlon product.
8 inorganik: Result Is between the iDL and CRIL Organic: Analyte also found in method blank.
E hInoganic Estimate value because of Interference, see case narrative. Organbr Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) quarlifer, see case narrative.
H Holding time expired, value suspect.
I increased detection Emnt due to required dilution.
C Pesticid result conhkmed by GC-MS.
M GFAA duplicate injection precision not met.
N inorganic or radlochemialt Spike sample recovery not within control Emils. Organic: Tentatively Identified compund (TIC).
S Resul determined by method of standard addition qISA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance 50% of analytical spike absorbance.
D Analybt determined in diluted sample.
P > 25% difference in detected pesticide or Arochior concentration between 2 cokmms.
X Laboratory deilned (USEPA CLP organic) qualifler, see case narrative.
Y Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
> Result above upper detection limit.

J

J,
j
j

DATA QUALIFIERS:
J Estimnated value
O Possible grout contamination, pH 3 9.
R Unusable result.
U Parameter analyzed for but was not detected.

F Low flow sampling method used.
L Less than 3 bore volumes purged pdorto samnpling.
X Location Is undefined. J

qA QUALIFIER: I * validated according to Quality Assurance guidelnes.

j
.I

j

.4j
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SURFACE WATER QUALIlY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1210
REPORT DATE: 7127/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/A 05/2811998 0001 0.0931 E

mg. 05128/1998 N001 0.0681 a

Arsenic mg/L 05/2811998 0001 0.0086 B #

mg/L 05/2811998 N001 0.0078 B # - -

Cadmium mg/L. 0512811998 0001 0.0010 U # 0.001

mg/L 05/28/1998 N001 0.0011 U # 0.0011

Calcium Carbonate mg/L 0512811998 0001 225.000 E

mglL 06/2811998 N001 243.000 E

Fluoride mglL 05/28/1998 0001 0.615 a

mg/L 05/28/1998 N001 0.545 E - -

Hardness mg/L 05128M/998 0001 394.000 # - -

mg/L 05/28/1998 N001 421.000 #

Iron mg/L 05/28/1998 0001 0.0144 B #

mg/L 05128/1998 N001 0.362 E - -

Manganese mg/l. 05128/1998 0001 0.0070 B #

mg/. 05/28/1998 N001 0.0198 U #

Molybdenum mg/L 05/28/1998 0001 0.0775 t

mg/l. 05/28/1998 N001 0.0721 E #

Nitrate mg/L 05/28/1998 0001 0.103 B U #

mg/I 05/28/1998 N001 0.0791 B U # .

Selenium mg/. 05128/11998 0001 0.0020 U # 0.002

mg/L 05/28/1998 N001 0.0022 U # 0.0022

Strontium mg/L 05/2811998 0001 1220 M

mg/L 05/28/1998 N001 1.230 #

Sulfate mg/l. 05/28/1998 0001 142.000 #

mg/L 05/28/1998 N001 140.000 #

Total Phosphorus as P04 mg/I 05/28/1998 0001 0.0430 U # 0.043.

mg/L 05/28/1998 N001 0.0430 U # 0.043 -

Uranium mg/L 05/28/1998 0001 0.0395 I

mg/I 05/2811998 N001 0.0371 #

Vanadium mg/L 05/28/1998 0001 0.0066 B #

mg/l. 05/2811998 N001 0.0056 U E 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVU)
LOCATION: 1210
REPORT DATE: 7/2711999 4:55 pm

SAMPLE: QUALIFIERS:. DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

mnc mglL 05128/1998 0001 0.0048 B # - -

mglL 05128/1998 N001 0.0194 B U #

RECORDS: SELECTED FROM USEE102 WHERE sItpodeFN01' AND localonLcode

EI-

Inf12W,'1207':1201r:120W 1210'1211':121Z 1213!,'121,'121S.'0574.'057S,'4S,0439)AND (NOT
(data validaon.. quaifiers LXE -R- OR datavalidationqualifiers LIKE "X ) OR IsNuIldab validatIon.quafifiers)) AND
DATESAMPLED between /111119981 and 12/15/19998

SAMPLE ID CODES: 000X - Filtered sample (0.45 pm). NOOX a Unfiltered sample. X u replicate number.

LAB QUALIFIERS:
* Replicate analysis not vithin control nmits.

+ Correlation coefficient for MSA 4 0.995.
A TIC Is a suspected aldol-condensatbon produd.
B Inorganic Resul Is between the IDL and CRDL Organib Analyte also found In method blank.
E Inorganic Estimate value because of Interference, see cass narrative. Organic: Analyte exceeded calibratIon range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qual'ifer, see case narrativ
H Holding time expired. value suspect
I Increased detection lim due to required diution.

C Pesticide resul confirmed by GCMS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemnical: Spike sample recovery not within contral Imits. Organic: Tentatively identified compund (TIC).
S Resut determined by method of standard addition QtSA.
U Analytical result below detection imIt.
W Post-digestion sjike outside control limits while sample absorbance 50% of analytical spike absorbance.
D Analyte determined In diluted samphL
P 3 25% difference i dected pesUide orAchbor concentrations between 2 colmn.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (JSEPA CLP organic) qualifier, see case narrative.
, Result above upper detection limi.

I

I

DATA QUALIFIERS:
J Estimated value.
G Possible grot contamination, pH 9.
R Unusable result
U Parameter analyzed for but vas not detected.

QA QUALliER S - validated according to Quality Assurance guidelinea

F Low flaw sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location Is undefined.

I

J
J
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01 RIFLE (NEW)

LOCATION: 1211
REPORT DATE: 7/27/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/L 05/28/1998 0001 98.100 - --

mg/L 05128/1998 N001 97.900 -

Arsenic mg/L 05128/1998 0001 0.0057 B #

mg/l. 05/281998 N001 0.0032 B # - -

Cadmium' mg/L 05/28/1998 0001 0.0010 U # 0.001

mg/L 05128/1998 N001 0.0011 U # 0.0011

Calcium Carbonate mg/l. 05128/1998 0001 919.000 # -

mg/L 05/2811998 N001 974.000 # - -

Fluoride mg/L 05/2811998 0001 0.483 1

mg/l. 05/2811998 N001 0.444 # -

Hardness mg/l. 05/281998 0001 1380.000 v

mgPL 05128/1998 N001 1470.000 #

Iron mg/I 0512811998 0001 0.0110 U 1 0.011

mg/l. 05/28/1998 N001 0216 U #

Manganese mg/L 05/28/1998 0001 0.161 -

mg/l. 05/2811998 N001 0232 # - -

Molybdenum mg/I 0512811998 0001 0.488 #

mg/L. 05128/1998 N001 0.519 #

Nitrate mg/L 05/28/1998 0001 444.000 0

mg/L 05/28/1998 N001 450.000 #

Selenium mg/L. 05128/1998 0001 0.0021 B - -

mg/L 05/2811998 N001 0.0022 U 9 0.0022 -

Strontium mg/I 05/28/1998 0001 3280 # - -

mg/L 05/28/1998 N001 3.350 #

Sulfate mg/L 05/28/1998 0001 2840.000 1 ' -

mg/L 05128/1998 N001 2850.000 #

Total Phosphorus as P04 mg/L 05/2811998 0001 0.0430 U # 0.043

mg/L 05/28/1998 N001 0.0430 U a 0.043

Uranium mg/I 05128/11998 0001 0.152 #

mg/L 05/28/1998 N001 0.156 #

Vanadium mg/I. 05/28/1998 0001 0.0067 B 4

mg/L. 05/28/1998 N001 0.0056 U # 0.0056 -
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SURFACE WATER QUAU1TY DATA BY LOCATION (USEE1 02) FOR SITE RFN0I, RIFLE (NEVM
LOCATION: 1211 I
REPORT DATE: 7t2711999 4:55 pm 4 I

I.SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAS DATA GA LIMIT CERTAINTY

Zinc mg/L. 05/28/1998 0001 0.0030 U 5 0.003

mg/I. 05/2811998 N00I 0.0104 B U -

RECORDS: SELECTED FROM USEE102VWHERE tsiteodea'RPN0' AND locatdon code
Inl~r:20:10r121:21:11r122:23;21:11557.07w'04w051,43)AND (NO

(data..valldatlon~qua11flers LIK(ERW OR data~valladaonr.quaflflers UK! X ) OR sNu~lkdat valklatlon..qualflers)) AND
DATELSAMPI.ED between 0111111998# and #2115fl9981

SAMPLEIDCOODES: 0OOX -Filered sample(0.45pm). NOGXnmUnfiftered samnple. Xu replicate number.

LAB3 QUALIFIERS:
* Replicate analysis not within111 control imMt..
* Corimlatlon coefficient lbr MSA -'0-.9 .
A TIC Is a suspected aldol-condensation product.
B InorganIc: Result Is between the 10DL and CROL Organic: Analyte also found In method blan.
E Inorganic: Estinate value becauseoo Interference,sesecase narratve. Organlr. Analyte exceeded caibraton rangeof the GC-MS.
Z Laboratory defined (UJSEPA CUP organic) qualifier, see case narratIve.
H Holding time expired. valtie suspect.
I Increased detection Eim! due to required dIlution.

C Pesticide result confirmed by GCJ-tS.
* GFAA dupflcate Injection precIsion not Met.
N InorganIc or radloclherical: Spike sample recovery not within control EIrits. Organic TentatIvely Identified comnpund (MlO.
S Result determined by method or standard addition VIsA).'
U Analytical result below detection i~mIL
W Post-digestion spike outside control lhimits vOdle sample absorbance -t 50% of analytial spike absorbance.
D Analyte detenmined In diluted sample.
P 3- 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (U)SEPA CLP organic) qualifier. see case narrative.
Y Laboratory defined (USEPA CLIP organic) qualifier, see case narrative.
3- Result above uipper detection lImIrn

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possribl grout contamination. pH 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable resuit ;X Location Is undefined.
U Parameter analyzed for but was not detected.

CA QUALIFIER. S validated according to Quallty Assurance guideflines.
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SURFACE WATER QUALiTY DATA BY LOCATION (USEE1O2) FOR SITE RFN01, RIFLE (NEVV

LOCATION: 1212
REPORT DATE: 7/27/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mglL 0512811998 0001 99.500 # - *

mgtL 05f2811998 N001 97.000 t

Arsenic mg/L 05128t1998 0001 0.0058 B S

mg/L .0512811998 N001 0.0036 B # - -

Cadmium mg/L 05/2811998 0001 0.0010 U # 0.001

mg/L 05/28/1998 N001 0.0011 U # 0.0011

Calcium Carbonate mglL 05/28t1998 0001 923.000 #

mg/L 0512811998 N001 960.000

Fluoride mg/IL 0512811998 0001 0.439 #

mg/L 0512811998 N001 0.447 t

Hardness mg/L 05f2811998 0001 1390.000 # - -

mg/L 0512811998 N001 1450.000 #

Iron mg/L 05128/1998 0001 0.0110 U U 0.011

mg/L 0528/11998 N001 0.0904 8 U -

Manganese mg/I 05/28/1998 0001 0.165 U

mg/L 0512811998 N001 0248 #

Molybdenum mg/L 0512811998 0001 0.493 # *

mg/L 0512811998 N001 0.506 U -

Nitrate mg/L 0512811998 0001 446.000 # -.

mg/L 05128/1998 N001 449.000 #

Selenium mglL 05/28/1998 0001 0.0040 B #

mg/L 0512811998 N00- 0.0022 U U 0.0022

Strontium mg/L 05128/1998 0001 3.310 #

mg/L 0512811998 N001 3.300 U

Sulfate mg/L 0512811998 0001 2730.000 U

mg/L 05/28/1998 N001 2800.000 U - -.

Total Phosphorus as P04 mg/L 05128t1998 0001 0.0430 U # 0.043

mg/I 05/2811998 N001 0.0430 U # 0.043

Uranium mg/L 0512811998 0001 0.150 #

mg/L 05/281998 N001 0.157 #

Vanadium mg/L 05128/1998 0001 0.0073 B It

mg/L 0512811998 N001 0.0056 U # 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEV4
LOCATION: 1212
REPORT DATE: 7/27/1999 455 pm j

- SAMPLE:
PARAMETER UNITS DATE ID RESULT

QUAUFIERS: DETECTION UN-
LAB DATA QA LIMIT CERTAINTY

Zinc mg/L 05/28/1998 0001 0.0187 B

mglL 05/28/1998 NO00 0.0177 B U #

RECORDS: SELECTED FROM USEE12.MWHERE site codeRFN01' AND locatonrcode
InC120q:120o:12WI:1209'1210:1211"121Y,1213:1214?:1215'0574.,'057w:054W5 ,54r'043W)AND NOT
(datfvalidatlonrquallfers LIKE R OR dayoatlonquafliers LIKE 'XI) OR LsNul~dat_valldationqualiftem)) AND
DATESAMPLED between 0111119985 and #2/1119991

SAMPLE ID CODES: OMOX * Filtered sample (0.45 tom). NOOX Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
Replicate analysis not within control mis.

+ Correlation coefficlent for MSA 0.995.
A TIC Is a wspected aldolcondensation product
B Inorganbc Resul Is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Anatyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qual'fler, see case narrative.
H Hoding time expired. value suspect
I Increased detection lm due to required dilution.
C Pestitide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemical: Sp&e sample recovery not wIthn control imIs Organic: Tentatively Identified compund (Ml.
S Resul determined by method of standard addition pl/SA).
U Analytical result below detection limL
W Post-digestion spike outside control mnits whle sample absorbance * 50% of analytical spike absorbance.
D Analyt determined bi diluted sample.
P 3 25% difference In detected pesticide or Arochior concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narratIve.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limt.

J
J
J

2
J
J
.4
I

DATA QUAUFIERS:
J Estimated value.
G Possible grout contamination, pH * 9.
R Unusable resulL.
U Parameter analyzed for but was not detected.

CA QUALIFIER: 1 * validated according to Quality Assurance guidellnes.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location Is undefined. J

3

4
.4
4

JPage 32

.4



SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 1213
REPORT DATE: 7/27M1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ' ID RESULT LAB DATA OA tlMIT CERTAINTY

Ammonia as NH4 mg/t. 05f28/1998 0001 95400 #

mg/L 05J2811998 N001- S6.400 U

Arseniq mg/L 05/28/1998 0001 0.0036 B #

mg/L 05f28M998 N001 0.0042 B -

Cadmium mg/L 05/28/1998 0001 0.0010 U U 0.001

mg/L 05f28f1998 N001 0.0011 U # 0.0011

Calcium Carbonate mg/L. 05f28/1998 0001 953.000 #

mg/L 05628/1998 N001 970.000 -

Fluoride mg/L 05f28/1998 0001 0.435 # - -

mg/L 05/28/1998 N001 0.440 #

Hardness mg/L. 05f28/1998 0001 1440.000 0

mg/L 05/28/1998 N001 1470.000 #

Iron mg/L 06/28/1998 0001 0.0110 U U 0.011

mg/L 05/28/1998 N001 0268 #-

Manganese mg/l. 05/28/1998 0001 0.171 #

mglI 05/28/1998 N001 0.237 #

Molybdenum mg/l. 05/28/1998 0001 0.491 -

mg/L 05/28/1998 NW01 0.500 U -

Nitrate mg/L 05/28/1998 0001 454.000 1

mg/L. 05f281998 N001 447.000 # - -

Selenium mg/I. 05/28/1998 0001 0.0023 B U - -

mg/l. 05/28/1998 N001 0.0022 U U 0.0022

Strontium mg/L 05/2811998 0001 3.450 # - -

mg/L 05/28/1998 N001 3.330 #

Sulfate mg/I. 05/28/1998 0001 2700.000 #

mg/L 05f28/1998 N001 2730.000 #

Total Phosphorus as P04 mg/L 05/28/1998 0001 0.0430 U U 0.043 -

mgI. 05/28/1998 N001 0.0430 U U 0.043 -

Uranium mg/L 05/28/1998 0001 0.158 U

mg/L 05f2811998 N001 0.160 #

Vanadium mg/L 05/28/1998 0001 0.0092 B #

mgfl. 05128/1998 N001 0.0056 U U 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1213
REPORT DATE: 7r27/1999 4:55 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Zanc mg/L 05/28/1998 0001 0.0149 B =

mg/L 05/28/1998 N001 0.0065 B U #

RECORDS: SELECTED FROM USEE102 WMiERi sit codW'RFN01' AND location code
inC12o6:120rT12Wu120o'1210'121r:¶2121213:1214,:121S,'57O:o'057w'0os'54,4o."439)AND (NOT
(dataevaldatlonr.quallfiers LIKE R OR dat ldaitladoiLquaifiers LIM -XO) OR IsNull(dat Lvaiidationrqualibfers)) AND
DATE_SAMPLED between #111/19980 and 2215/1 999 I

SAMPLE ID CODES: OOOX u Filtered sample (0.45 p*. NOOX * Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control Emi!.
+ Correlation coefficient for MSA 0.995.
A TIC Is a suspected alddl-condensation product.
B Inorganic Result Is between the IDL and CRDL Organic Analyte also found in method blank
E Inorganic Estimate value because of Interference, see case narrative. Organic: Analyte exceeded cagbration range of the GCMS.
Z Laboratky defined (USEPA CP organic) qualifier, see case nanrative.
H Holding time expired, value suspect.
I Increased detection Dlmlt due to required dilution.
C Pesticide result confrmed by GC-MS.
M GFM duplicate Injection precision not met.
N Inorganic or radkochemicat Spi!. sample recovery not within control IEli. Organict Tentatively Identified cornpund (TIC.
S Result determined by method of standard addition QASA).
U Analytical result below detection lirit.
W Post-digestion spike outside contro liribt Mile sample absorbance * 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P > 25% difference In detected pesticide or Arochilor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier. see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrati.
> Result above upper detection liit.

'Mi

DATA QUALIFIERS:
J Estimated value.
G PossIble grout contamination, pH P 9.
R Unusable result.
U Parameter analyzed for but was not detected.

OA QUALIFIERl: S validated according to Qually Assurance guidelnes.

F Low flow sampling method used.
L Less than 3 bore volumes purged priorto sampling.
X Location Is undefined.

jJ

J

j
J

I

. 1

4
4
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SURFACE WATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVWO

LOCATION: 1214
REPORT DATE: 712711999 4:55 pm ;;

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY'

Ammonia as NH4 mg/L 0512811998 0001 98.800 #

mg/L 051281998 NO00 96.60 # - --

Arsenic mglL 05i2811998 0001 0.0039 B #

mg/L. 05/281998 N001 0.0040 -B - -

Cadmium mgtL 05128/1998 0001 0.0010 U # 0.001 -

mg/L. 05/28/1998 N001 0.0011 U 1 0.0011

Calcium Carbonate mg/l. 05/28/1998 0001 947.000 #

mg/L 05128/1998 N001 975.000 # - -

Fluoride mg/L 05i2811998 0001 0.463 #

mg/I 0512811998 N001 0.411 #

Hardness mg/I. 05/28/1998 0001 1430.000 -

mg/L 0512811998 Nool 1470.000 9

Iron mg/L 0528/1998 0001 0.0130 B 9

mg/I 0512811998 Nool 0210 U # - -

Manganese mg/L 05128/1998 0001 0.163 #

mg/L. 05/28/1998 N001 0.230 #

Molybdenum mgtL 05/2811998 0001 0.503 1

mg/L 05/28/1998 N00I 0.512 #

NItrate mg/I 05128/1998 0001 4S2.000 #

mg/L. 05128/1998 N001 448.000 # - -

Selenium mg/I. 052811998 0001 0.0020 U # 0.002

mg/l. 05128t1998 N001 0.0022 U 9 0.0022

Strontium mg/I 051l2811998 0001 3.440 9 -

mg/l. 05/2811998 N001 3.310 # - -

Sulfate mg/L. 05128/1998 0001 2680.000 Y

mg/L 05/28/1998 N001 2720.000 -

Total Phosphorus as P04 mg/I 05t28/1998 0001 0.0430 U # 0.043

mg/t. 05/2811998 N001 0.0430 U # 0.043

Uranium mg/L 0512811998 0001 0.157 -

mg/L 05/2811998 N001 0.158 #

Vanadium mglL 05t28/1998 0001 0.0095 B #

mg/I. 05/2811998 N001 0.0056 U # 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEMW
LOCATION: 1214
REPORT DATE: 7M2711999 4:55 pm J

SAMPLE : . QUALIFIERS: DETECTION. UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Onc mglL 052W1998 0001 0.0030 B -

mglL 05P811 998 N001 0.0091. B U #

RECORDS: SELECTED FROM USEE102 VWHERE sita codu'RFN)V AND locatIon code
In(12o 1207:12or:1209'121 211211212Z1213!'1214:121S,05Wa ,'557S,'0545:'054Ulo0439) AND (NOT
(dataevalldationrqualfiens LIKE "RI OR datbvakldafionquaIfiens UIKE X ) OR isNuli(dabyvalldatlon.qualfies)) AND
DATE_SAMPLED between #1/1119988 and #211511999#

SAMPLE ID CODES: 000X = Fitered sampl (0.45 mn). N01X .Unfiltered sample. Xu replicate number.

LAB QUALIFIERS:
* Replicate anal not within control limits.
+ Correlation coefficient for MSA 4 0995.
A TIC is a suspected aldolkoondensation produr--
B Inorganic: Result is between the Id. and CRDL Organic: Analyte also found In metiod blank.
E Inorganic: Estimate value because of Interferenc, see case narrative. Organicb Analyte exceeded calibration range ofthe GC-MS.
Z Laboratory detined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired. value suspect
I Increased detection mIt due to required dilution.
C Pesticide result confirmed by GC.MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radbochemicat Spike sample recovery not within control Enits. Organbo Tentatively Identified compund (DC)
S Result determined by meUtod of standard addition 0.tSA).
U Analytical result beiow detection lmit.
W Post-digestion spike outside control knt while sample absorbance 4 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P 3 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory detined (USEPA CLP organic) qualifier, se case narrative.
Y Laboratory detined (USEPA CLP organib) qualifier, see case narrative.
> Result above upper detection limit.

*1

J

i

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH 3 9.
R Unusable resuL
U Parameter analyzed for but wae nor detected.

CA QUALIFIER: a validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location Is undefined. 3

Wi
J

.i~-
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEWO

LOCATION: 1215
REPORT DATE: 712711 999 455 pm '

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA DA LIMIT 'CERTAINTY

Ammonia as NH4 mg/sL 05128/1998 0001 97.200 # -

mg/L 05128/1998 0002 97.000 - - -

mgtL 0512Qt1998 N001 97.000 #

mgtL 05/29/1998 N002 97.700 * - -

Arsenic mg/L 05/28/1998 0001 0.0030 B #

mgtL 05128/1998 0002 0.0047 B #

mg/L 0512911998 N001 0.0043 B #

mg/L 05/9/1998 N002 0.0042 B #

Cadmium mg/L. 05/2811998 0001 0.0010 U # 0.001

mg/L 06/28/1998 0002 0.0010 U U 0.001 -

mg/L 05/29/1998 N001 0.0011 U # 0.0011

mg/L 05/29/1998 N002 0.0011 U # 0.0011 -

Calcium Carbonate mg/L 05/28/1998 0001 932.000 U

mg/L 05128/1998 0002 946.000 U

mg/L 05/29/1998 N001 955.000 #

mg/L 05/29/1998 N002 970.000 #

Fluoride mg/L 05/28/1998 0001 0.441 .-

mg/L 05/28/1998 0002 0.441 #

mg/L 05/29/1998 N001 0.438 U

mg/L 05I29/1998 N002 0.431 # - -

Hardness mg/L 05/28/1998 0001 1420.000 #

mg/I 05/28/1998 0002 1430.000 ; #

mg/L 05/29/1998 N001 1450.000D#

mgtL 05/29/1998 N002 1470.000 U

Iron mg/L 05/28/1998 0001 0.0110 U # 0.0111

mg/I 05/28/1998 0002 0.0110 U # 0.011 -

mg/L 05/2911998 NOD1 0.120 U -

mg/L 06/2911998 N002 0.159 U U

Manganese mg/L 05/2811998 0001 0.159 U

mg/L 05/28/1998 0002 0.160 #

mg/L 05/29/1998 N001 0207 #

mg/L 05/29/1998 N002 0214 - #

Molybdenum mg/L 05/28/1998 0001 0.512 -

mg/L 05/28/1998 0002 0.510 #
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1215
REPORT DATE: 7/27119994:55 pm J

- - - SAMPLE: - . QUAUFIERS:. DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

Molybdenum mglL 05129/1998 N001 0.509 # - -

mg/L 05/29/1998 N002 0.507 9 m #

Nitrate mglL 05/28/1998 0001 452.000 - #

mg/L 0512U1998 0002 448.000 9 #

mg/L 05/29/1998 NOOt 443.000 #

mg/L 05129/1998 N002 443.000 #

Selenium mglL 0512811998 0001 0.0021 B #-

mglL 05/28/1998 0002 0.0020 U 0.002 -

mg/L. 05/29/998 N001 0.0022 U 0.0022 -

mg/L. 05/29/1998 N002 0.0022 U # 0.0022

Strontium mg/L 05/2U1998 0001 3.440 #

mg/L 05/28/1998 0002 3.440 ; - -

mg/L 05/29/1998 Nool 3.300; : #

mg/L 05/29/1998 N002 3.32D

Sulfate mg/L 0528/1998 0001 2800.000 #

mg/L 05/28/1998 0002 2840.000 8 -#

mg/I 05/29/1998 N001 2730.000 8 -#

mg/L 05/291998 N002 2720.000 : #

Total Phosphorus as P04 mg/L 05/28/1998 0001 0.0430 U # 0.043

mg/L 05/28/1998 0002 0.0430 U - 0.043

mg/L 05/29/1998 N001 0.0430 U - 0.043

mg/L 05/29/1998 N002 0.0430 U . 0.043

Uranium mglL 05/281998 0001 0.159 - -

mg/. 0528/1998 0002 0.158 #

mg/L 05129/1998 NW1 0.155 8 #

mg/L 05129/1998 N002 0.157 - -#

Vanadium mgl. 05/28/1998 0001 0.0067 B 8 #
mg/L 05128/1998 0002 0.00S1 B # - -

mg/I. 05/29/1998 N001 0.0056 U - 0.0056

mg/. 05/2911998 N002 0.0056 U # 0.0056

Zinc mg/. 05/2Um1998 0001 0.0051 B 8

j
j
I

"i
. I

j

jI2

2

2j
mg/L

mg/L

mg/.

05/28/1998 0002

05/29/1998 N001

0529/1 998 N002

0.0030

0.0064

0.0075

U

B

B

#

#

0.003

. U

U ,
. . .
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SURFACE WATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFN01, RIFLE (NEVVO

LOCATION: 1215
REPORT DATE: 7127/1999 4:55 pmn

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE102 WHERE ate code='RFN0I AND lcationcode
h ND206O:120T'12W:1209'T121r:1211':22121 121t:S21A (NOT
(data .vdatior~quafiers LIKE "R1 OR da vfalkdatiorquatfiers LIKE ' X0 ) OR IsNul(dat2LalidatiorLqualfieS)) AND
DATE_SAMPLED between tU/11998 and Z/15U1999t

SAMPLE ID CODES: 0XOX a Filtered sample (0.45 pmn). NOX a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control Emits.
+ Correlation coeficlent for MSA 0.995.
A TC is a suspected aldol-condensatton product.
B lwrganic: Result is between the IDL and CRDL. Organic: Analyte also found hI method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GO-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
H Holding time expired, value suspect.
I hIcreased detection Emit due to required diution.

C Pesticide result confirmed by GCMS.
M GFAA duplicate Injection precision not met.

N Inorganic or radiocheenical: Spike sample recovery not wIthin control Emits. Organic: Tentatively Identified compund (ltC).

S Result determined by method of dandard addition QASA).

U Analytical result below detection Emit.
W Post-digestion spike outside control lirmt wile sample absorbance 5 60% of analytical ske absorbance.

D Analyte determined hI diluted sample.
P * 25% difference hI detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) quallfier, ee case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.

3 Result above upper detection Wmit.

DATA QUALIFIERS:

J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH * 9. L Less than 3 bore volumes purged prior to samping.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALFER: 3. validated according to Quality Assurance guidelines.
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SURFACE WATER QUALITY DATA BY LOCATION (USEEI02) FOR SITE RFOOI, RIFLE (OLD)

LOCATION: 0397
REPORT DATE: 7n27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkailnlty as CaCO3 mg/L 0224/1998 N00i 317 # - -

mglL 05127/1998 N001 272 #

mgtL 11/30t1998 0001 239 #

mg/L 1113011998 N001 248 #

Ammonia as NH4 mg/L 0212411998 0001 0.0162 B #

mgtL 0512711998 0001 0.0231 B Y

mg/L 11/3011998 0001 0.0222 B Y

Antimony mg/I. 02124/1998 0001 0.0010 U # 0.001

mg/L 052711998 0001 0.0010 U # 0.001

mg/L 1113011998 0001 0.0010 U Y 0.001

Arsenic mg/L 02124/1998 0001 0.0010 U U 0.001

mg/L 05/2711998 0001 0.0010 U # 0.001

mg/I 1113U/198 0001 0.0010 U # 0.001

Cadmium mg/L 02124t1998 0001 0.0010 U U 0.001

mg/L 05127/1998 0001 0.0010 U Y 0.001

mg/L 1113011998 0001 0.0010 U Y 0.001

Calcium mg/L 02124/1998 0001 134.000 #

mg/L 05/27/1998 0001 102.000 1 -

mg/L 1113011998 0001 123.000 #

Chloride mg/L 0212411998 0001 103.000 U

mgfL 0527/1998 0001 120.000 #

mg/I 11/3U11998 0001 62.800 1F

Fluotide mg/I. 05127/1998 0001 : 0.523 #

mg/L 11/3U01998 0001 0.541 -

Gross Alpha pCUL 02/24/1998 0001 22.30 Y 823 * 7.55

pCI/L 05/2711998 0001 13.71 J # 8.82 t 6.50

pCIL 11/3011998 0001 15.15 U 13.19 t 9.16

GrossBeta pCIL 02124/1998 0001 11.42 U 10.26 a 6.44

pCIL 05/2711998 0001 11.63 U 10.91 f 6.79

pCIL 1113011998 0001 12.79 U U 12.79 a 7.97

lron mg/l. 02/2411998 0001 0.0050 U U 0.005

mg/L 05/27/1998 0001 0.0030 U U 0.003

mg/I. 1113U01998 0001 0.0090 B U U

Lead mg/L 0212411 998 0001 0.0010 U U 0.001
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0397
REPORT DATE: 727/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mglL 05127/1998 0001 0.0010 U 5 0.001 -

mglL 11/30U1998 0001 0.0010 U - 0.001 -

Lead-210 pCVL . 02124/1998. 0001 0.94 U # 0.94 a 0.55

pCUL 05127/1998 0001 0.99 U # 0.99 a 0.58

pCiL. 11130M998 0001 1.26 U 9 1.26 a 0.74

Magnesium mglL 02/2411998 0001 81.300 #

mglL 0527/1998 0001 62.300 5

mglL 11/30/1998 0001 74.900 5

Manganese mglL 02/24/1998 0001 0.0793 #

mgQ 05/27/1998 001 0.0183 - -

mglL 11/3011998 0001 0.0213 = -

Molybdenum mglL 02124t1998 0001 0.0071 B I

mg/l. 05/27/1998 0001 0.0058 B a -

mgtL 11/30/1998 0001 0.0075 B I

Nlbabt mg.L 02r24M1998 0001 0.0662 B I - -

mglL 05/27/1998 0001 0.884 B #

mg/L 11/30/1998 0001 0.0304 B UJ #

pH s.u. 02124/1998 NO01 8.44 - -

s.u. 05/27/1998 N001 7.80 -

s.u. 11130/1998 N001 7.6 1 - -

Polonium-210 pCVL 02/2411998 0001 0.31 U # 0.31 t 0.29

pCUL 05/27/1998 0001 0.05 U # 0.05 t 0.07

pCVL 11/30/1998 0001 0.06 U # 0.05 i 0.07

Radium-22B pCUL 02=411998 0001 0.13 # 0.02 a 0.06

pCVL 05/27/1998 0001 0.18 1 0.1 a 0.07

pCVL 11/30/1998 0001 0.13 - 0.1 a 0.06

Radlum-228 pCUL 02=2411998 0001 OA U # 0.4 a 0.20

pC/L 05127/1998 0001 0.60 U # 0.6 t 0.35

pCUL 11130/1998 0001 0.66 U # 0.66 a 0.39

Redox Potential mV 02i2411998 N001 203 #

mV 05/27/1998 NOO1 223 # -

mV 11/301998 NOO1 71 # - -

Selenium - mglL 0212411998 0001 0.0026 B #

mg/L 0527/1998 0001 0.0062 i - -
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SURFACE WATER QUALITY DATA BY LOCATION (USEEI 02) FOR SITE
LOCATION: 0397
REPORT DATE: 7/27/1999 4:59 pm

I,0 II. j,I,
RFO01, RIFLE (OLD)

SAMPLE: QUAUIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Selenium. mg/I. 11/30/199 0001 0.0011 B - -

Sodium mg/I. 02/24/11998 0001 145.000U -

mg/I. 0512711998 0001 117.000 - -

mg/I. I 11/301998 0001 114.000 - -

Specific Conductance umhos/c 02124/1998 Nl001 1419U -

urnhos/c 05/27/1998 N001 1404U

urnhos/c 11/30/998 N001 1610 - -

Sulfate mg/I. 02124/1998 0001 562.000 - -

mglI. 05/27/1998 0001 380.000U -

mgIL 11/30/1 998 0001 541.000U-

Temperature C 02124/1998 N001 6.5U-

C 05/27/1998 NOOI 19.6U- -

C 11/301998 N001 5.5Us

Thournu-230 pCI/I 02124/1998 0001 0.80 U U 0.8

PCI/I 0627/1998 0001 0.80 U U 0.8

pCi/I 11/30/1998 0001 1.6 U 1 1.6

Total Dissolved Solids mg/I. 02124/1998 0001 1210 U- -

mg/I 11/30/1998 0001 1210U- -

Turbidity NTU 05/27/1998 N00l 1.7U -

NTU 11/30/1998 N001 71.6U- -

Uranium mg/I. 02J24/11998 0001 0.0546U-

mg/I. 05/27/1998 0001 0.0210U- -

mg/I. 11/30/1998 0001 0.0304 - -

Vanadium mg/I. 02124/1998 0001 0.0072 B U - -

mg/I. 05/27/1998 O0W1 0.0046 B - -

moIll 11/30/1998 0001 0.0018 B U
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0397
REPORT DATE: 7/27/1999 459 pm

SAMPLE: QUALIFIERS: DETECTION UN-.
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY -

RECORDS: SELECTED FROM USEE102 WHERE sits code-RFO01 AND kocatloncode
InC 201:120Z 12W 120f 120SW5:053W.'07(,,39r ,05 AND OT (datayvaldatlonqualifies LIKE R OR
dabiyvaldatiornquaiifiers LIKE XW") OR sNuIldatavaldatbn ~quaitifets)) AND DATESAMPLED between #111/1998M and
#2/15/1999#

SAMPLE D CODES: 000X a Filtered sample (0.45 pm). NO0X u Unfilered sample. X * replcate number.

LAB QUALIFIERS:
* Replicate analysis not within contrl iIts.
+ Correlation coefficent for MSA * 0S9S.
A TIC Is a suspected aldol-condensation producL.
B Inorganic: Result Is between the IDL and CRDL Organic Analyte also found In method blank
E Inorganic: Estbnatevaluebecause ofinterferencese cas narative. Organic: Analyt exceededcallbrationtangeotheGC-MS.
Z Laboraoy defined (USEPA CLP organkc) qualiitier, see case narrattvm
H Holding time expired, value suspect
I increased detection imit due to required diutin.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not meL -
N Inorganic or radbchenical Spike sample recovely net within control EmIt.. Organic: Tentatively Identified compund (TI).
S Resul determined by method of standard addition QASA).
U Analytical result below detection lmilt.

D Analyte determined in diluted sample.
P 3 25% difference in detected pesticide orArochbor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) quaifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) quafidier, see case narrative.
3- Result above upper detection WA.i

DATA QUALUFIERS:
J Estimated value. F Low flow sampling method used.
0 Possible grout contamination, pH * 9. L Less than 3 bore volumes purged pdorto samplig Wi
R Unusable resut. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER S * validated according to Qualiy Assurance guidelines. j

.4: Mi
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFOO1, RIFLE (OLD)
LOCATION: 0399
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE:
DATE ID

QUAUFIERS: DETECTION
RESULT LAB DATA QA LIMIT

UN-
CERTAINTY -PARAMETER UNITS

Alkalinity as CaCO3 mg/L. 02124/1998 N001

mg/L

mg/l.

05t26t1998 N001

12(01/1998 0001

361

297

324

U

U

mgIL 12I1011998 N001 317 O -

Ammonia as NH4 mg/L 02124t1998 0001 0.0185 B --

mgtI. 02(24/1998 0002 0.0162 B #

mg/L. 05/261998 0001 0.0134 B 1 -

mg/L 1210111998 0001 0.0010 U # 0.001

Antmony mg/L 02124/1998 0001 0.0010 U # 0.001

mg/L 02n24n1998 0002 0.0010 U- U 0.001

mg/L 05/26/1998 0001 0.0010 U U 0.001

mg/L 12101/1998 0001 0.0010 U # 0.001

Arsenic mgtL 0212411998 0001 0.0010 U 1 0.001

mg/L. 02n24/1998 0002 0.0010 U 1 0.001

mgtL 05J26/1998 0001 0.0010 U # 0.001

mg/L 12t01/1998 00011 0.0010 U V 0.001

Cadmium mg/L 02124/1998 0001 0.0010 U 1 0.001

mg/L 02/24/1998 0002 0.0010 U U 0.001

mg/L 05126/1998 0001' 0.0010 U . 0.001 -

mg/L 12101/1998 0001 0.0010 U U 0.001

Calcium mg/L 02/24/1998 0001 135.000 -

mg/I. 02124/1998 0002 133.000 U

mg/I. 051261998 0001 241.000 #

mg/L 12101/1998 0001 148.000 # - -

Chloride mg/I 0224/1998 0001 45.000 #

mg/L 02/24/1998 0002 45.000 -

mgtL .05/26/1998 0001 110.000 #

mg/L 12/01/1998 0001 58.400 U

Fluoride mg/L 05/26/1998 0001 0.806 U

mg/L. 12101/1998 0001 1.120 # -

Gross Alpha pC/L 02/24/1998 0001 10.74 # 7.75 t 5.77

pCIL 02/24/1998 0002 17.91 U 7.52 t6.60

pCltL 05/26/1998 0001 17.23 J # 11.9 a 8.61

pCIL 12/01/1998 0001 19.31 # 15.06 t 10.7

Page 5



:qp4

J,
SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0399
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT, LAB DATA QA LIMIT CERTAINTY

GrossBets pCUL 02r24/1998 0001 10.09 U # 10.09 * 6.28

pCVL 02124/1998 0002 10.15 U 9 10.15 * 8.28

pCIL 05/26/1998 0001 16.59 9 11.09 a 7.12

pCIL 12101/1998 0001 18.70 # 1189 * 8.40

Iron mg/L 02J24/1998 0001 0.0054 3 U S - -

mg/L 02/2411998 0002 0.0050 U # 0.005

mg/L 05126/1998 0001 0.0030 U 1 0.003

mg/L 12101/1998 0001 0.0137 B U # -

Lead mg/L 0212411998 0001 0.0010 U 9 0.001

mg/L 02124/1998 0002 0.0010 U 9 0.001

mg/L 05/26/1998 0001 0.0010 U 9 0.001

mg/L 12/01/1998 0001 0.0010 U # 0.001

Lead-210 pCUL 02124J1998 0001 0.95 U 1 0.95 a 0.58

pCi/L 02/24/1998 0002 0.98 U # 0.96 a 0.57

pCL- 05S26/1998 0001 0.91 U # 0.91 a0.52

pCIL 12/01/1998 0001 1.37 U # 1.37 a 0.79

Magnesium mgL 0212411998 0001 97.600 #

mg/I 02124/1998 0002 98.900 . - -

mg/L 05126/1998 0001 112.000 #

mg/L 12/0111998 0001 107.000 -

Manganese mg/l. 02/24/1998 0001 0.0065 B fl

mg/L 0212411998 0002 0.0069 B #

mg/L 05/26/1998 0001 0.0024 B F

mg/L 12/0111998 0001 0.0112 # -

Molybdenum mgfL 02/24/1998 0001 0.0128 #

mg/L 02124/1998 0002 0.0127 1 -

mg/L 05/26/1998 0001 0.0100 . -

mg/L 12/0111998 0001 0.0111 #

Nitrate mg/L 02/2411998 0001 11.900 9

mg/L 02/24/1998 0002 12.000 -

mg/L 05/2611998 0001 7.500 -

mg/L 121011998 0001 12.400 J # - -

pH s.u. 02124/1998 N001 8.15 # - -

s.u. 05/26/1998 N001 7.15 # - -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0399
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE. ID RESULT LAB DATA GA LIMIT CERTAINTY

pH s.u. 12t0111998 N001 8.27 t - -

Polonium-210 pCUL 02t24/1998 0001 0.40 U # 0.4 *-0.34

pCUL 0224M1998 0002 021 U U 0.21 * 0.20

pCiL 05/26M198 0001 0.05 U U 0.05 a 0.07

pCUL 12t0111998 0001 0.09 U # 0.05 a 0.08

Radium-226 pCUL 02124J1998 0001 0.15 # 0.01 t 0.06

pCIL 02124/1998 0002 0.20 # 0.02 a 0.08

pCUL 05126t1998 0001 0.25 U 0.1 a 0.08

pCUL 121011199S 0001 0.15 U 0.12 a 0.08

Radium-228 pCUL 02R411998 0001 1.0 U U 1 a 0.50

pCIL 02124998 0002 0.4 U a 0.4 a 020

pCIL 0512611998 0001 0.62 U # 0.62 a 0.36

pCUL 12101/1998 0001 0.81 U t 0.81 A 0.48

Redox Potential mV 02t24/1998 N001 137 t

mV 05/26/1998 N001 134 a

mV 121011/1998 N001 154 #

Selenium mglL 02124/1998 0001 0.0104 U

mg/L 02r24/1998 0002 0.0106 #

mglL 05626/1998 0001 0.0097 #

mg/L 12101/1998 0001 0.0110 U -

Sodium mg/tL 02124t1998 0001 79.200 #

mg/L 02/24/1998 0002 78.900 a

mg/ 05/6/1998 0001 114.000 #

mg/L 12V01M1998 0001 94800 #

Specific Conductance umhos/c 02/24/1998 N001 1685 #

umhostc 0526/1998 N001 2020 U

umhoslc 12101/1998 N001 1619 U

Sulfate mg/L 02/24t1998 0001 509.000 U

mg/L. 024/11998 0002 509.000 U

mg/L 056/1998 0001 953.000 U

mg/L 12101/1998 0001 595.000 U

Temperature C 02R24/1998 N001 4.7 U

C 05R26/1998 N001 14.2 * #

C 12t0111998 N001 5.2 U
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I
SURFACE WATER QUALITY DATA BY LOCATION (USEE1102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0399
REPORT DATE: 7/27/1999 4:59 pM

I SAMJPLE - - . QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAO DATA QA LIMIT CERTAINTY

Thorium-230 pCIL 02/24/1998 0001 0.80 U 8 0.8 t

pCVL 021241998 0002 0.80 U F 0.8 *

pC/L 05/28/1998 0001 0.80 U F 0.8 t

pCIL 12101/1998 0001 1.5 U F 1.6 a

Total Dissolved Solids mg/l. 02124/1998 0001 1110 - - -

mg/L 02124/1998 0002 1110 - F -#

mg/L. 1210111998 0001 1360 F

Turbidity NTU 05/6/1998 N0011 1.72 * - -

NTU 12101/1998 N001 9.78 3 - -

Uranium mg/IL 02124/1998 0001 0.0351 #

mg/l. 02/24/1998 0002 0.0349 - #

mg/l. 05F2611998 0001 0.0360 9 -

mg/L 1210111998 0001 0.0344 . -

Vanadium mg/L 02/2411998 0001 0.0181 -

mg/L 02124/1998 0002 0.0159 U -

mg/L 05126/1998 0001 0.0082 B 9

mg/L 12101/1998 0001 0.0111 -

j

mJ

n1j

J,
I
I

I
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0399
REPORT DATE: 7127/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEE102WHERE sitecode'RFO0I'AND bocationrcode
hC121'"1202:1203':1204'120 SSW3'570!1397.3',S9 573) AND (NOT (datawvaldation.quarlMers LIKE R OR
daatavaldatInqualifer ULKE X) OR letufl(datawvaldatiorbqualifiems)) AND DA1ESAMPLED between V/111198 and

2115/1999#

SAMPLE ID CODES: OOOX u Fitered sample (0.45 m). NOOX u Unfitered sample. X - repicate number.

LAB QUALIFERS:
Replbate analysis not within control Emits.
Correlation coefficient for MSA c 0995.

A TIC is a suspected aldol-condensation product
B Inorganic: Result is between the DL and CRDL. Organic: Analyte also bund I method blank.

E Inorganic: Estinate value because of Interference, ee case narrative. Organic: Analyte exceeded calibration range of the GO-MS.

Z Laboratory defined (USEPA CLP organic) qualifier. see case narrative.
H Holding time expired, value suspect.
I Increased detection mrit due to required dliution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic orradiochernical: Spike sample recovery not w*thin control Eits. Organic: Tentatively Identified compund (MlC.

S Result determined by method of standard addition fvSA).
U Analytical result beiow detection linit.
W Post-diestion spike outside control limits wile sample absorbance4 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference hI detected pesticide or Arochbr concentrations between 2 cohunns.
X Laboratory defined (JSEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALFIERS:
J Estimated value. F Low low sampling method used.

G Possible grout contamination. pH P 9. L Less than 3 bore volumes purged prioto ampling.

R Unusable result. X Locationisundefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: I a validated according to Quality Assurance guidelines.
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0538
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 02/2511998 N001 158 # - -

mg/L 0512711998 N001 93 # - -

mg/L 08/18/1998 0001 134 1 #

mg/I 08U18/1998 NO0 124 #

mg/L I 11/3011998 0001 130 #

mg/L. 111301998 N001 126 1 *

mg/L 0112711999 0001 199 8 - -

mgtL 0112711999 N001 194' - -

Ammonia as NH4 mglL 02/25/1998 0001 0.0368 B I - -

mg/L 0S127/1998 0001 0.0303 B #

mg/l. 081S/1998 0001 0.0156 B U #

mg/L 1113011998 0001 0.0082 8 S

mg/L 11/30/1998 0002 0.0054 B I - -

mg/L 01/2711999 0001 0.0144 B 9 - -

Antimony mg/L 02/5/1998 0001 0.0010 U 1 0.001

mg/L 05/27/1998 0001 0.0010 U # 0.001

mg/L 08/1U81998 0001 0.0010 U # 0.001

mg/L 11/30/1998 0001 0.0010 U 1 0.001

mg/L 11130/1998 0002 0.0010 U 1 0.W1

mg/I. 01R27/1999 0001 0.0010 U # 0.001 -

Arsenic mg/L 02/25/1998 0001 0.0010 U # 0.001

mg/L 05127/1998 0001 0.0010 U # 0.001

mg/L. 08/18/1998 0001 0.0010 U 1 0.001

mg/L 11/30/1998 0001 0.0010 U 1 0.0011

mg/L 11130/1998 0002 0.0010 U 1 0.001 -

mg/L 01/27/1999 0001 0.00010 U a 0.0001

Cadmium mg/L 02/25/1998 0001 0.0010 U # 0.001

mg/IL OS27/1998 0001 0.0010 U 1 0.001

mg/L 018/1U1998 0001 0.0010 U # 0.001

mg/I 11/30/1998 0001 0.0010 U # 0.001

mg/L 111/3U1998 0002 0.0010 U # 0.001 -

mg/L 01/27/1999 0001 0.0010 U # 0.001 -

Calcium mo/L 02/25/1998 0001 6B8200 #

LI

A
A

I

A

A
' I

A
A
A
A
A
J
A
14

j .

mgtL

. mglL

052711998

08118/1998

0001

0001.

37.000
64200

I

I
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01* RIFLE (OLD)

LOCATION: 0538
REPORT DATE: 7127/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Calcium mg/L 1113011998 0001 65.400 -

mg/L 11/3011998 0002 65.400 # - -

mg/L 0112711999 0001 71200 # -

Chloride mg/l. .0212511998 0001 158.000 #

mg/L 05127/11998 0001 33.700 #

mg1L 08/18/1998 0001 144.000 -

mg/L. 11/30/1998 0001 171.000 # - -

mg/L 1113011998 0002 174.000 #

mg/L 01/27/1999 0001 182.000 #

Fluoride mg/L 05/27/1998 0001 0.129 #

mg/L 11/30/1998 0001 0.257 # - -

mg/L 11/30/1998 0002 0.261 #

Gross Alpha pCIL 02125/1998 0001 4.56 U J # 4.56 * 2.93

pCI/L 05127/1998 0001 2.26 U J # 2.26 ± 1.41

pCUL 08/18/1998 0001 8621 U J # 8.21 * 4.99

pCI/L 11/30/1998 0001 10.60 U # 10.6 t 5.49

pCIL 11/3011998 0002 10.67 U # 10.67 t 5.34

pCIL 0112711999 0001 10.60 U J # 10.6 * 5.97

Gross Beta pCUL 02125/1998 0001 5.10 U # 5.1 f 3.16

pCIL 0512711998 0001 3.10 # 2.72 t 1.70

pCVL 08/18/1998 0001 11.85 U # 11.85 t 7.13

pCIlL 11/3011998 0001 12.56 U U 12.56 t 7.35

pCIL 11/30/1998 0002 12.55 U # 12.55 t 7.54

pCVL 01127/1999 0001 11.47 U 11.47 t 6.67

Iron mg1L 0225/11998 0001 0.0249 B #

mg/L 05127/1998 0001 0.0304 # -

mgtL 08/18/1998 0001 0.0321 * UJ #

mg/L. 11/30/1998 0001 0.0102 B U # - -

mg/L 11130/1998 0002 0.0117 B U #

mglL 01127/1999 0001 0.0030 U #. 0.003

Lead mg/L 02125t1998 0001 0.0010 U U 0.001

mg/L 05127/1998 0001 0.0010 U U 0.001 -

mg/L 08/1811998 0001 0.0010 U 0.001

mg/L 11/3011998 0001 0.0010 U #- 0.001

mg1L 1113011998 0002 0.0010 U U 0.001
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0538
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mg/L 01/27/1999 0001 0.0010 U 9 0.001

Laad-210 pCIL 02125/1998 0001 0.98 U # 0.98 a 0.58
- pCIL . 0512711998. 0001 0.94 U # 0.94 t 0.55

pCI/L 08/1t1&998 0001 0.94 U # 0.94 t 0.54
pCVL 11/30/1998 0001 1.33 U - 1.33 a 0.79
pCVL 11/30/1998 0002 1.38 U 9 1.38 t 0.81
pCUL 01/27/1999 0001 0.98 U # 0.98 a 0.59

Magneslun mgtL 02J25t1998 0001 17.100 - -

j

mg/L

mg/L.
mg1L

mg/L

05t27/1998 0001

0 a118/1998 0001o

11/30/1998 0001

1i/30t1998 0002
Ad4 "7" AA AA.

7.670

13.000

14.700

14.7C0 0
A. or

9

9

9

F

J
j

J
bl

J
J
Md

.4

.4

.4

&IweL Uld.1 W UW1 £4.iW -

Manganese mg/L 02125/1998 0001 0.343 9

mg/L 05127/1998 0001 0.0088 B 911
mg/L 08/18U1998 0001 0.0125 #

mg/L 11t30/1998 0001 0.0201 D

mg/L. 11130/1998 0002 0.0200 #

mg/L 01/27/1999 0001 0.0307 #

Molybdenum mg/L 02/25/1998 0001 0.0095 B 9 #

mgtL 05t27/1998 0001 0.0011 B #

mgtL 08511U1998 0001 0.0098 BE U #

mg/L 11/30/1998 0001 0.0085 B #

mg/L 11/30/1998 0002 0.0096 B a

mg/L 01/27/1999 0001 0.0092 B 9 -

Nitrate m/IL 02/251998 0001 0.244 B -

mg/L

mg/L
mg/L
mg/L
mg/L

s.u.

s.u

s.u.

sU..

05/27/1998 0001

05118/1998 0001

11/30/1998 000t

11/30/1998 0002

01/27/1999 0001

02125/1998 N001

05/27/1998 N001

08M/151998 N001

1130t11998 NOw1

0.602

0.0110

0.359

0.36S

0.269

8.94

7.52

9.01

8.58 - -

B

B J

B J

B

I

I

I

I

I

0.011

pH

J
. -1 . . 9 -___ 4- . .4Page 12
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFOO1. RIFLE (OLD)

LOCATION: 0538
REPORT DATE: 7127J1999 4:59 pm -

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

pH S.U. 01127/1999 N001 8.53 # - -

Polonlum-210 pCUL 02f25/1998 0001 0.22 U - 0.22 a 0.19

pCUL 05/71998 0001 0.06 U a 0.06 * 0.08

pCVL 08J181998 0001 0.05 U - 0.05 I 0.06

pCIL 11/30t1998 0001 0.07 U # 0.07 A 0.08

pCUL 11f30/1998 0002 0.07 -U 0.07 a 0.08

pCUL 01127/1999 0001 0.08 U U 0.08 * 0.10

Radlum-226 pCIL 02=25/1998 0001 023 # 0.01 0.07

pCIL 05/27/1998 0001 0.12 U 0.11 * 0.07

pCUL 08/18U1998 0001 0.09 U # 0.09 * 0.05

pCIL 11/30/1998 0001 0.21 # 0.11 * 0.08

pCUL 11130t1998 0002 0.24 # 0.11 a 0.08

pCUL 01127/1999 0001 0.15 # 0.13 * 0.09

Radlum-228 pCL 02125/1998 0001 0.6 U # 0.6 t 0.30

pCIL 05127/1998 0001 0.67 U # 0.67 a 0.38

pCUL 08/1811998 0001 OA2 U 1 0.42 t 0.25

pCUL 11f3UM1998 0001 0.71 U # 0.71 t 0.42

pCUL 11130t1998 0002 0.74. U # 0.74 t 0.44

pCUL 0127/1999 0001 0.77 U # 0.77 t 0.46

Redox Potential mV 02125/1998 N001 56 - -

mV 05/27/1998 N001 271 - # -

mV 08/18/1998 N001 65 # -

mV 11130/1998 N001 100 U -

mV 01127/1999 N001 218 # - -

Selenium mg/L 02125/1998 0001 0.0010 U a 0.001

mg/L 05/27/1998 0001 0.0010 U U 0.001

mg/L 0811811998 0001 0.0010 U U 0.001

mg/L 11f30/1998 0001 0.0010 U # 0.001

mg/L 11130/1998 0002 0.0010 U # 0.001

mglL 011Z7/1999 0001 0.00038 B U

Sodium mg/L 02125/1998 0001 119.000 #

mg/L 05/27/1998 0001 25.100 U

mg/L 08/18/1998 0001 96.200 #

mg/L 11130/1998 0001 115.000 U

mg/L 11130/1998 0002 115.000 U
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SURFACE WATER QUALITY DATA B3Y LOCATION (USEE102) FOR SITE RFO01. RIFLE (OLD)
LOCATION: 0538
REPORT DATE: 7t27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Sodium mg/I. 01/27/1999 0001 180.000 - -

Specif11c Conductance umnhoslo 02125/1998 NOOI 1061 -

umnhos/o 05/27/1i998 NWIl 3770 - -

umnhoslo 08/18/1998 N00I 8720 -

umhos/c 11I/30/1998, NOOI 1095 - -

urmhos/c 01127/1999 N00l 1434 - -

Sulfate mg/l. 02/25/1998 0001 133.000 - -

mg/l. 06127/1998 0001 39.800 - -

mg/l. 08/18am1998 0001 104.000 N i -

mng/I 11130/1998 0001 123.000 - -

mg/I. 11/30/998 0002 126.000 -

mg/I. 01/27/1999 0001 224.000

J
Ii

J
2

2
2

Temperature C 02rM5/998 N0OI 7.0 5

C 05/27/1998 N0OI 13.2 - -

C 083/1 8/1 998 N0OI 20.8

C 11/301998 N001 6.8 -

C 01127/1999 N001 8.85

Thorlum-230 pCI/I. 0212/998 0001 0.80 U 5 0.8a

pCI/I 05127/1998 0001 0.80 U 5 0.8

pCI/I 08/18/1998 000 1.2 U 5 1.2

pCI/I 11/30/1998 0001 1.6 U 5 1.6 a

pC/L 113o1998 0002 1.6 U 5 1.6
PCI/I 01/27/1999 0001 0.80 U o .8a

Total Dissolved Solids mg/I. 02/25/998 000 585 5

mg/I. 08/18/1998 0001 520 5

mg/I. 11/30/1998 0001 632 9

mg/I. 11/30/1998 0002 635 - -

mg/I. 01127/1 999 0001 8855 -

TurbIdIty NTUJ 05/27/998 Noml 32.55 -

NTU 11/30/1998 N00l 8.31 i

NTU 01/27/1999 N001 30.0 - -

Uranium mg/I. 02r25/998 0001 0.0027 - -

mg/l. 05/27/1998 0001 0.0010 U 5 0.001

mg/I. 08/18/1998 0001 0.0017 - -

mg/I. 11/0/998 000 0.0027.
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0538
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER UNITS DATE ID - RESULT LAB DATA --QA LIMIT CERTAINTY

Uranium mg/L 11/30/1998 0002 0.0026 1 -

mg/L 01l271l999 0C01 0.0079 1 -

Vanadium mg/L 02t25/1998 0001 0.0072 B U # -

mg/L 05J27/1998 0001 0.0010 U 1 0.001

mgi. 08/18/1998 0001 0.0020 U # 0.002

mg/L 11/3011998 0001 0.0010 U Y 0.001

mg/L 11/301998 0002 0.0010 U . 0.001

mglL 01/27/199 0001 0.0010 U # 0.001

RECORDS: SELECTEDFROMUSEE10Z2WHEREite coderRFOOl'AND boatin code
hw1201':12oZ:1203':1204':12055805a '5.S70'a3 ., 39 s05 7 3 ) AND N=OT (data alidatino.quallfiers LIME 'R OR
dataL.valdatiorbqualifiers UKE ') OR IsNull(data~yalldationqualiliers)) AND DATE.SAMPLED between 1/111998# and
1211511999#

SAMPLE ID CODES: COOX * FItered sample (.45 prn). NO0X * Unfiltered sample. X * replicate nurmber.

LAB QUAIIFIERS:
* Replicate snalysis not wdthin control lints.
+ Correlation coeffident for MSA '0C995.
A TIC is a suspected aldol-condensatbon product.
B inorganic: Result is between the DL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interkerence. see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualilfier, ee case nanrative.
H Holding time expired, value suspect.
I increased detection Emit due to required daiutlon.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate njection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control imits. Organic: Tentatively Identified compund (TIC).

S Result determnined by method of standard addition 1SA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance * 50% of analytical splke absorbance.
D Analyte determined In diluted sample.
P i 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier. see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
P Result above upper detection Emit.

DATA QUAUFIERS:
J Estimated value. F Low low sampling method used.

G Possible grout contamination. pH 8 D. L Lassthan3borevolumespurgedpriorto sampling.

R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALFER: S * validated according to Quality Assurance guidelines.
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SURFACE WATER QUAUITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0570 ONE MILE POND
REPORT DATE: 7M27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

AlkalnityasCaCOS mg/L 0212511998 N001 322 U - -

mg/L 05S2711998 N001 222 -

mg/L 11130/1998 0001 298 U -#

mg/L. 11130/1998 N001 288 # -

Ammonia as NH4 mg/L. 02/2511998 0001 0.0278 B U -
mg/L. 0512711998 0001 0.0784 B U - -

mg/L. 11/30/1998 0001 0.0250 B U

Antimony mg/l. 02/251998 0001 0.0010 U # 0.001

mg/L 05/2711998 0001 0.0010 U U 0.001

mg/L. 1130/1.998 0001 0.0010 U # 0.001

Arsenic mg/L. 021251998 0001 0.0010 U U 0.001

mg/y. 0527/1998 0001 0.0010 U U 0.001

mg/l. 11/30U1998 0001 0.0010 U U 0.001

Cadmium mg/L. 0225/1998 0001 0.0010 U U 0.001

mg/l. 05/2711998 0001 0.0010 U U 0.0011

mg/L. 11/30/1998 0001 0.0010 U U 0.001

Calcdum mg/L. 02/2/1998 0001 112.000 U

mg/L 05/27/1998 0001 77.000 U - -

mg/I. 111301998 0001 84.000 U

Chloride mg/L. 02/25/1998 0001 18.400 0

mg/L 05/27/1998 0001 28.500 #

mg/l. 11/3011998 0001 9S.700 -

Fluoride mg/l. 05/27/1998 0001 0.238.

mg/L. 11/30/1998 0001 0.362 - -

GrossAlpha pCIL 02/25/1998 0001 18.97 J # 7.78 a 6.88

pCUL 05/2711998 0001 8.95 J # 4.96 a3.57

pCIL 11/3011998 0001 13.51. 1241 a 8.51

Gross Beta pCIL 02J25/1998 0001 a.87 U # 8.87 5 5.46

pCIL 05/2711998 0001 5.49 U # 5.49 3.25

pCIL 11/3011998 0001 19.53 # 1274 a 8.36

Iron mg/L 02/25/1998 0001 0.0096 B #

mg/L. 05/27/1998 0001 0.0341 # - -

mg/l. 11/301998 0001 0.046S U -

Lead mg/L. 0225/1998 0001 0.0010 U U 0.001 -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFOO1, RIFLE (OLD)

LOCATION: 0570 ONE MILE POND
REPORT DATE: 7/27/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS- DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mg/L 05/27/1998 0001 0.0010 U # 0.001 -

mglL. 11130/1998 0001 0.0010 U U 0.001 -

Lead-210 pCUL 0,21251998 0001 0.98 U # 0.98 t 0.59

pCUL 05127/1998 0001 0.89 U U 0.89 t 0.53

pCIVL 1113011998 0001 1.31 U U 1.31 t 0.76

Magnesium mg/L 02/25/1998 0001 91.100 U - -

mg/l. 05t2711998 0001 42.500 #

mg/L. 11130/1998 0001 56.900 U - -

Manganese mg/L 0212511998 0001 0.0341 U

mg/L 05/27/1998 0001 0.0379 #

mg/L 1113U11998 0001 0.168 U .

Molybdenum mg/L 0212511998 0001 0.0040 B U

mg/L 05/27/1998 0001 0.0023 B U

mg/L 11130/1998 0001 0.0110 #

Nitrate mg/L 02J25/1998 0001 3.030 #

mg/L 05/27/1998 0001 0.229 B U - -

mg/I 1113011998 0001 0.0406 B UJ U -

pH s.u. 02/25/1998 N001 8.10 U -

s.u. 05127/1998 N001 7.22, - -

s.u. 11130/1998 N001 8.44 # - -

Polonium-210 pCVL 02/25/1998 0001 0.37 U U 0.37 t 0.38

pCIL 05127/1998 0001 0.09 U U 0.09 t 0.09

pCIL. 113011998 0001 0.08 U U 0.07 a 0.10

Radlum-226 pCI/L 02/25/1998 0001 0.20 - 0.02 a 0.08

pCVL 05/27)1998 0001 0.18 U 0.1 a 0.07

pCVL 1113011998 0001 0.47 0.14 t 0.11

Radium-228 pCIL 02125/1998 0001 0.6 U # 0.6 a 0.40

pCIL 05/27/1998 0001 0.62 U U 0.62 a 0.36

pCIUL 11130U1998 0001 0.95 U U 0.95 t 0.56

Redox Potential mV 02/25/1998 N001 175 - -

mV 05/2711998 N001 20 a

mV 1113011998 N001 78 U

Selenium mg/L 02F25/1998 0001 0.0070 #

mg/l. 05/27/1998 0001 0.0019 B U
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J
SURFACE WATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0570 ONE MILE POND
REPORT DATE: 7M27/1999 4:59 pm

SAMPLE: . QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAS DATA QA LIMIT CERTAINTY

Selenium mg/L 11/30/1998 0001 0.0020 B 9 - -

Sodium mg/L 02/5/1998 0001 101.000 # -

mgJl. 051271998 0001 63.200 #

mg/l. 11/3011998 0001 113.000 #

Specfic Conductance umhoslo 02/25Y1998 N001 1585 -

umhos/c 05127/1998 N001 908 *

umhoslo 11/30/1998 N001 1407 9 - -

Sulfate mg/y. 02251998 0001 538.000 11

mg/IL 05/27/1998 0001 257.000 #

mg/l. 11/30/1998 0001 280.000 -

Temperature C 021251 998 N001 5.5 #

C 0527/1998 N001 23.8 # - -

C 11130/1998 N001 6.5 # - -

Thorium-230 pC/IL 0225/1998 0001 0.80 U 9 0.8 *

pCl/I. 05/27/1998 0001 0.80 U 9 0.8 a

pCI/L 11/30/1998 0001 1.6 U 9 1.6 a

Total Dissolved Solids mgI. 02/25/1998 0001 1080 9 - -

mglI 11/30/1998 0001 912 #

Turbidity NTU 05/27/1998 N001 5.31 # - -

NTU 11/30/1998 N001 9.81 # -

Uranium mgAL 02/25/1998 0001 0.0259 #

mg/i. 05/27/1998 0001 0.0086 - - -

mglL. 11/3011998 0001 0.0293 #

Vanadium mg/L 02/25/1998 0001 0.0104 U * #

mgl. 05/27/1998 0001 0.0018 B # - -

mg/L 11130/1998 0001 0.0042 B #
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0570 ONE MILE POND
REPORT DATE: 712711999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER - UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE102 WHERE dlte codes'RFOOT AND bocationkcode
h¢120 120Z:1203"1204:120SM5 53 .T570,r'399',5W73) AND (NOT (da vaiidationquadiers LIKE "R OR

datavaqdatbnualiers LIKE X) OR sNu1(datakvaffdationquaffiers)) AND DATEE_SAMPLED between 11111998S and

915115/9M9

SAMPLE ID CODES: OOOX - Fitered sample A.45 pm). NOOX w Unfiltered sample. X - replicate nutber.

LAB QUALIFERS:
Replicate analysis not within control Emits.

+ Correlation coefficient for MSA < 0995.

A TIC Is* suspeded aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL Organic: Anatyte also found hIn method blank.

E Inorganic: Estimate value because of Interference, seecase narrative. Organic: Analyte exceeded calibration lange of the GC-MS.

Z Laboratory defined (JSEPA CLP organic) qualifier, see case narrative.

H Holding fime expired, value suspect.
I hIcreased detection imit due to required diution.

C Pesticide result confirned by GC-MS.

M GFAA duplicate Injection precision not met.

I N Inorganic or radiochemical: Splice sample recovery not within control Emits. Organic: Tentatively Identified compund (flC).

S Result determined by method of standard addition qASA).

U Analytical result below detection Wimit.

W Past-digestion spike outside control limits whibe sample abso*bance 50% of analytical spike absorbance.

D Analyte determined hi diluted sample.

P > 25% difference hI detected pesticide orArochlbr concentraions between 2 columns.

X Laboratory defined (USEPA CLiP organic) qualifier, ee case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

- Result above upper detection lnit.

DATA QUAL-FIERS:

J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH > 0. L Less than 3 bore volumes purged prior to sampling.

__ R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

OA QUALFIER: d u validated according to Quality Assurance guidelines.

L

L 1

L Page 19

L
L



J

SURFACE WATER QUALIlY DATA BY LOCATION (USEE102) FOR SITE RFOO1, RIFLE (OLD)
LOCATION: 0573 SEEP UPGRAD FROM ONE MILE POND
REPORT DATE: 71Z7/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA CA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/I 11/30W1998 0001 418 # -

mg/L. 11/30`1998 N001 400 # -

Ammonia as NH4 mg/L 11130 1998 0001 0.0187 B # - -

Antimony mg/L 11130/1998 0001 0.0010 U # 0.001

Arsenic mg/L. 111/301998 0001 0.0010 U # 0.001

Cadmium mg/L. 11/3011998 0001 0.0010 U # 0.001 -

Calcium mg/L. 1113U1998 0001 251.000 - -

Chloride mg/L 11130t1998 0001 63.900 #

Fluoride mg/L. 11/3011998 0001 0.919 #

Gross Alpha pCU/L 11/30/1998 0001 32.77 # 29.94 a 20.5

Gross Beta pCUL 11/301998 0001 32.37 8 25.75 a 18.5

Iron mg/I 1113011998 0001 0.0116 B U I - -

Lead mglI 11/30U1998 0001 0.0010 U # 0.001

Lead-210 pCI/L 1113U11998 0001 1.38 U 1 1.36 l 0.80

Magnesium mg/I 11/311998 0001 166.000 #

Manganese mg/I 11/301998 0001 0.0053 B #

Molybdenum mg/L. 111301998 0001 0.0181 # - -

Nitrate mg/I 1113011998 0001 0.0305 B UJ #

pH s.u. 11/301998 N001 8.35 # - -

Polonlum-210 pCiL. 11/301998 0001 0.09 U # 0.08 a 0.11

Radlum-226 pCI/L 111301998 0001 0.14 # 0.1 a 0.07

Radlum-228 pC/L 11/3011998 0001 0.67 U # 0.67 0.40

Rudox Potential mV 1111998 N001 219 #

Selenlunt mg/l. 11/311998 0001 0.0031 a -

Sodium mg/l. 1113U1998 0001 332.000 #

Specific Conductance umhos/c 11/3011998 N001 3530 #

Sulfate mg/l. 11/3011998 0001 1690.000 #

Temperature C 11/3011998 N001 4.6 #

Thorium-230 pCIL 11/301 998 0001 1.6 U # 1.6 a

Page 20

iJ

J

J

i

J

J
2
2

1



SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0573 SEEP UPGRAD FROM ONE MILE POND
REPORT DATE: 712711999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Total Dissoived Solids mglL 1113011998 0001 3140 #

Turbidity NTU 11130/1998 N001 3.38 - -

Uranium mgfL 11/30/1998 0001 0.0534 #

Vanadium mglL 1113011998 0001 0.0019 B

RECORDS: SELECTED FROM USEE102 WHERE site code=RFO01'AND lbcatbncode
InC1201 :120Z,:1203:1204:120S,058o a,'.S?7C,03 9sr,o399 , 0573) AND (OT datavaEdatIonrqualfiers LIKE "R OR
data..valIdation_quuallfers LIKE 'X) OR IsNul(data.vaidatiobn.quallfiers)) AND DA"E.SAhIPLED between 311111998# and
*2Ji5I1U99#

SAMPLE D CODES: 000X - Flitered sample (0A5 In). N00X = Unfltered sample. X - replicate number.

LAB QUALIFIERS:
* Replcate analysis not Within control Imits.
+ Correlation coefficient for MSA 0.195.
A TIC Is a suspected aldol-condensatlon product.
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found In method blanL

E InorganIc: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection Eimit due to required dilution.
C PesticIde result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control Emits. Organic: Tentatively Identified compund MflC).

S Result determined by method of standard addition "iSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance 4 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P > 25% difference In detected pesticide or Arochbor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH B 9. L Lss than 3 bore volumes purged prior to sampiing.

R Unusable result. X Location is undefined.
U Parameter analyzed fr but was not detected.

OA QUALIFIER: J - validated according to Quality Assurance guidelines.

Page 21



i

-.4

SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO0I, RIFLE (OLD)
LOCATION: 0580 Estimated using ArcVlew
REPORT DATE: 7127/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINlY

Alkalinity as CaCO3 mg/L 02/211998 N001 474 # -

mg/L 05/271t998 N001 407 - - -

mg/L 08/1811998 0001 334 9

mg/L. 08U1U/1998 N001 354 9 #
mg/L 11/3011998 0001 449 # - -

mg/L 11U301998 N001 475 # -

Ammonia as NH4 mg/L 02/2511998 0001 0.0094 B #

mg/L 05127/1998 0001 0.0182 B #

mg/L 08/18/1998 0001 0.0468 B #

mg/L 11/30/1998 0001 0.0194 B #

Antimony mglL. 02/251998 0001 0.0010 U 9 0.001

mg/L 05/27/1998 0001 0.0010 U # 0.001

mglL. 08/18/1998 0001 0.0010 U # 0.001

mg/L 11/30/1998 0001 0.0010 U # 0.001

Arsenic mg/L 0212611998 0001 0.0010 U # 0.001

mg/L 05127/1998 0001 0.0010 U 9 0.001

mg/L 08/18/1998 0001 0.0010 U # 0.001

mg/L 11/30/1998 0001 0.0010 U # 0.001

Cadmium mg/L 02/2S11998 0001 0.0010 U # 0.001

mg/L 05J27/1998 0001 0.0010 U I 0.001

mg/L 08/18/1998 0001 0.0010 U # 0.001

mg/L 11/30/1998 0001 0.0010 U # 0.001

Calcium mg/L 02/251998 0001 84.500 #

mg/L 05127/1998 0001 71.500 # *

mg/L 08181998 0001 54.600 #

mg/L 11/30/1998 0001 79.900 #

Chloride mg/L 0225/1998 0001 17S.000 #

mg/L 05/2711998 0001 193.000 #

mg/L 08/18/1998 0001 198.000 0

mg/L 11/30/1998 0001 203.000 #

Fluoride ma/L 05127/1998 0001 0.803 #..

I

U
j
U
U
U

U
U
U
U
i

. .

mg/I. 11/31998 0001 0.81S 9

Gross Alpha pCI/L

pCI/L

02/1998 0001

05127/1998 0001

12.79

37.86

J

J

11 I 7.82

11.91 * 10.8

- U
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SURFACE WATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0580 Estimated using ArcVlew
REPORT DATE: 712711999 4:59 pm

PARAMETER

GrossAlpha

UNITS

pCUL

SAMPLE:
DATE ID

08/1811998 0001
-

RESULT ^

23.02

QUALIFIERS: DETECTION
LAB DATA QA UMIT

# 15.34

UN-
CERTAINTY - -

t 113

pCUL 11/30t1998 0001 24.53 U # 24.53 a 16.2

Gross Beta pC/L 02125/1998 0001 14.41 # 1229 * 7.76

pCUL 05127/1998 0001 11.18 U U 11.18 * 6.74

pC/L 08118/1998 0001 15.19 U # 15.19 a 924

pCVL 11130t1998 0001 25.45 U U 25.45 a 15A

Iron mg/L 0212511998 0001 0.0050 U # 0.005

mglL 05127/1998 0001 0.0030 U U 0.003 -

mglL 08118U1998 0001 0.0040 B U -

mg/L. 1113U01998 0001 0.0031 B U # - -

Lead mg/l. 0212511998 0001 0.0010 U U 0.001

mg/L 05127/1998 0001 0.0010 U U 0.001

mg/L 08/1811998 0001 0.0010 U U 0.001

mg/L 11/30t1998 0001 0.0010 U # - 0.001

Lead-210 pCIL. 0212511998 0001 0.97 U - 0.97 * 0.58

pC/L 05/27/1998 0001 0.91 U # 0.91 t 0.54

pCIL 08/18/1998 0001 0.91 U U 0.91 * 0.52

pCIL 11130/1998 0001 1.37 U # 1.37 t 0.81

Magnesium mg/L 02R2511998 0001 69.500 #

mg/L 05/27/1998 0001 75.600 #

mg/L 0818/1998 0001 74.800 #

mg/L 11t30/1998 0001 80.700 U

Manganese mg/L. 02t25t1998 0001 0.108 U

mg/L 05/27/1998 0001 0.0045 B -

mg/L. 08118U1998 0001 0.0015 8 #

mg/L 11130t1998 0001 0.0021 B #

Molybdenum mg/L. 02t251998 0001 0.0193 #

mg/L 05/27M1998 0001 0.0198 U

mg/L 08118/1998 0001 0.0241 U

mg/I 1113U11998 0001 0.0239 U

Nitrate mg/L. 02J2511998 0001 0.0445 B U

mg/L. 05127/1998 0001 0.0719 B U #

mg/l. 0811U1S98 0001 0.0350 B U U

mg/L 11t3U/1998 0001 0.0467 B UJ U
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0580 Estimated using ArcVlew
REPORT DATE: 7127/19994:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

pH s.u. 022Y51998 N00t 8.36 - -

s.u. 05/27/11998 N001 7.84 # - -

su. 0U8tl11998 N001- 8.64 # - :

s.u. 11130/1998 N001 8.15 # - -

Polonium-210 pCi.L 02125/1998 0001 0.16 U # 0.16 a 0.25

pCVi. 0527/1998 0001 0.08 U # 0.08 * 0.09

pCUL 08/118998 0001 0.06 U # 0.06 0.08
pCI/L 11130M998 0001 0.08 U # 0.08 a 0.10

Radlum-22B pCUL 02125M998 0001 0.84 # 0.21 * 0.52

pCi/L 05127998 0001 0.10 U # 0.1 a 0.06

pCi/L 08t18/998 0001 0.19 U - 0.19 t 0.10
pCI/L 11/30/1998 0001 0.13 U 5 0.13 a 0.08

Radlum-228 pCi/L 02125M998 0001 0.7 U # 0.7 * 0.40

pCi/L 05/27/1998 0001 0.63 U # 0.63 t 0.37

pCi/L 08/1/1n998 0001 0.92 U # 0.92 * 0.54

pCi/L 11/30M998 0001 0.82 U # 0.82 t 0.49

Redox PotentIal mV 02/25/1998 N001 214 #

mV 05/27/1998 N001 208 #

mV 08/18/1998 N001 184 # - -

mV 111301998 N00i 208 - -

Selenium mg/L. 0225/1998 0001 0.0010 U # 0.001 -

mg/L. 05/27/1998 0001 0.0012 B #

mg/L 08/18/1998 0001 0.0010 U 5 0.001

mg/L. 11t3U1998 0001 0.0012 B #

Sodium mg/I 02125/1998 0001 355.000 5

mg/L 05/27/1998 0001 396.000 5 -

mg/L 08/18/1998 0001 408.000 #

mg/L 11/3U1998 0001 435.000 #

Specific Conductance umhos/c 02/25/1998 N001 2380 #

umhos/c 05t27/1998 N001 2380 5 - -

umhos/c 081 8/1998 N001 2340 # - -

umhos/c 11/30/1998 N001 2960 # - -

Sulfate mgtL 02125/1998 0001 594.000 0 - -

mg/L 027/1998 0001 705.000 5 - -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0580 Estimated using ArcVlew
REPORT DATE: 7/2711999 4:59 pm

PARAMETER

Sulfate

UNITS

mg/l
maIL

-SAMPLE:
DATE ID

0811811998 0001

1 30119 98 0001

QUALIFIERS: DETECTION UN-
LAB DATA QA LIMIT CERTAINTYRESULT

652.000

748.000

U

U

Temperature C 02125/1998 N001 7.5 # - -

C 05127/1998 N001 192 # - -

C 08/18/1998 N001 24.3 # - -

C 11130/1998 N001 4.9 # - -

Thorlum-230 pCIL 0212511998 0001 0.80 U U 0.8 t

pCIL 0512711998 0001 0.80 U # 0.8 *

pCUL 08/1811998 0001 1.2 U U 12 *

pCIL 11130f1998 0001 1.6 U # 1.6 *

Total Dissolved Solids mglI 0212511998 0001 1510 -

mg/L 08M/8/1998 0001 1640 # - -

mg/L 11/30/1998 0001 1880 U - -

Turbidity NTU 0512711998 N001 3.93 U - -

NTU 1110/13998 N001 16.9 U - -

Uranium mg/L 0212511998 0001 0.0240 U

mg/L 05127/1998 0001 0.0284 # - -

mg/L 0811811998 0001 0.0230 # -

mg/L 11130/1998 0001 0.0301 #

Vanadium mg/L 0212511998 0001 0.0079 B U* U

mg/L 05127/1998 0001 0.0010 U # 0.001

mglL 08/18/1998 0001 0.0020 U U 0.002

mg/L 11130/1998 0001 0.0010 U U 0.001

*1" -
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j
SURFACE WATER QUALITY DATA BY LOCATION (UISEE1 02) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0580 Estimated using ArcView
REPORT DATE: 7t27/1999 4:59 pmr-

SAMPLE: QUAUIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAO DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE102 WHEREasLtcodeu'RFOOV AND locaftkmode
hInC201:.1202?:120.'120:120F.05W0.05:0570W:038T,09W:0573) AND (NOT (data..valdatlon qualifiers LIIKE"R1 CR
dat_,aaidatlon..quaflifem LIKE ~X) OR IsNu1(datakyaadatlonquarIfen;)) AND CATE.SAMPLED between 1111/19988 and
#2/1511999#

SAMPLE 10 CODES: OOCX a Filtered sample (0.45 1Am). NOW( u Unfiltered sample. X ureplIcate number.

J
i

LAB C

A
a
E
z
H

C
M
N
S
U
w
D
P

WUALIFIERS:
Replicate analysis not vfthin control limits.
Correlation coefficlent for MSA O.9OM&
TIC le a suspected aldoll-condensatlon product.
lnorganir. Result Is between the 101. and CR01. Organic: AnaIlyt also found In method blank.
hIorganlo. Estimate value because of Interference, see case narratlve. Organkc Anialyte exceeded calibration range of the GC-MS.
Laboratory defined (USEPA CLP organic) qualifier see case narrative.
Holding lime expIred, value suspect.
increased detectIon limit due to requited dilution.
Pesticide result confirmed by GC-MS.
GFAA duplicate InjectIon precision not mnet
Inorganic or radloclhemicall Spike sample recoveiry not within control Eimits. Organic: Tentatively Identified comnpund (TIC).
Resul determ-ned by methodof standard addkIton fvSA).
Analytical resul below detection limnit.
Post-digestion spike outsid. control Emnits wbile sample absorbance -'50% of analytical spike absorbance.
Analyte determined In diluted sample.

25% difference In detected pesticide orArochilor concentrations between 2 columns.

U

uiI

J
IX Laboratory defined (USEPA CLIP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLIP organic) qualifier, see case nanratlve.
30 Result above upper detection liminL

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH 3, 9.
Rt Unusable result.
U Parameter analyze for but wae not detected.

OA QUALIFIER: I a validated according to Quality Assurance guidelines.

IF Low flow samplkig method used.
L Less tha 3 bore volumes purged prior to sampling.
X Location Is undefined.

U
j
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SURFACE WATER QUALfTY DATA BY LOCATION (USEE102) FOR SITE RFOO1, RIFLE (OLD)

LOCATION: 1201 Risk Assessment Sample SIte
REPORT DATE: 7M2711999 4:59 pm

SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER -UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

Ammonia as NH4 mg/L 0512911 998 0001 0.0431 . - -

mg/L. 05f2911998 N001 0.0613 a . -

Arsenic mg/L 05129f1998 0001 0.0052 B -

mg/L 05129/1998 N001 0.0064 B #

Cadmium mglL 05R2911998 0001 0.0010 U # 0.001

mg/L 0512911998 N001 0.0011 U # 0.0011 -

Calcium Carbonate "MAL 0512911998 0001 179.000 #

mg/L 05f2911998 N001 188.000 # - -

Fluoride mg/L 0512911998 0001 0.299 9

mg/L. 0512911998 N001 0.290 # -

Hardness mgfL 0512911998 0001 366.000 #

mg/I 05129/1998 N001 392.000 #

Iron mg/L 05/911998 0001 0.0852 B #

mg/L 05129/1998 N001 0.288 #

Manganese mg/L 05/29f1998 0001 0.293 U #

mg/L 05129)1998 N001 0.322 U

Molybdenum mg/I 05/2911998 0001 0.0026 B S.

mg/l. 05/29/1998 N001 0.0028 B U #

Nitrate mg/L 0529m/1998 0001 0.110 B U #

mg/L 05/29/1998 NW01 0.0629 B U U - -

Selenium mg/I 05/29/1998 0001 0.0020 U # 0.002

mg/I. 05R29/1998 N001 0.0022 U # 0.0022

Strontium mg/L. 05/2911998 0001 1.100 #

mg/L 05/i29)1998 NW01 1.110 # - -

Sulfate mg/L 05/9/1998 0001 262.000 U - -

mg/L. 0529/1998 NW01 264.000 #

Total Phosphorus as P04 mg/L 05/29/1998 0001 0.0430 U U 0.043

mg/L 05/2911998 N001 0.360 #

Uranium mg/L 05/29/1998 0001 0.0080 #

mg/l. 05/9/1998 NW01 0.0085 U - -

Vanadium mg/L 05/29)1998 0001 0.0050 U U 0.005

mg/L 05/2911998 N001 0.0056 U U 0.0056 -
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IJ
SURFACE WATER QUALITY DATA BY LOCATION (USEEt02) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1201 RiskAssessment Sample Site
REPORT DATE: 7/27/1999 4:59 pm I,

- - SAMPLE: -. QUAUFIERS:. DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Zinc mg/IL 05/291998 0001 0.0045 B #

mg/L 05t91M 998 N001 0.0068 B U # -

RECORDS: SELECTED FROM USEE102 WHERE site .codeRFO01AND locaton_code:
ind 201' 1202:1203 :1204:120S,058 0W ,'0570';O39T,'0391o0573)AND (NOT(data..validatbn.qualiflemLIKE R OR
datvalidation qualiflers LIKE ") OR IsNul(datavaldafntquafiflers)) AND DA7E_SAMPLED between 811/19988 and
#2115M9990

SAMPLE ID CODES: OOnX - Filtered sample (0.45 prn). NO0X u Unfiltered sample. X u replicate number.

LAB QUALIFIERS:
* Replicate analysis not Wthin control limits.
+ Correlation coefficient for MSA < 0.995.
A TIC Is a suspected aldol-condensation product.
B Inorganic. Resull Is between the IDL and CRD.L Organic: Analyte also found In method blank.
E Inorganic Estinate vakue because of Inteuference, see case narrativ Organlo Analyte exceeded calbration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding tim expired, valub suspect.
I Increased detection Dml due to required diutlon.
C Pesticide result confirmed by SC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlochlemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (T1C).
S Result determined by method of standard addition ISA).
U Analytical result below detection lbknL

W Post-digestion spike outside control limit. wyhllb sample absorbance 50% of analytical spike absorbance.
D Analyte determined In dikuted sample.
P > 25% differene in detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, se case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
* Result above upper detection limid.

I I

;I
J
I
I

I
I
I

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamInation, pH ' 9.
R Unusable resut
U Parameter analyzed for but wve ndl detected.

QA CUALIFIER: 1 a validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location Is undefined. I

I

J
4 1
I

Page 28



SURFACE WATER QUALITY DATA BY LOCATION (USEEtO2) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 1202 Risk Assessment Sample Site
REPORT DATE: 7/2711999 459 pm,

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AmmoniaasNH4 mg/L 0512911998 0001 0.111 # - -

mg/L 05R29/1998 N001 0.0295 a - -

Arsenic mg/L 05/2911998 0001 0.0028 B -

mg/L 05129t1998 N001 0.0053 8 U

Cadmium mgML 05J29t1998 0001 0.0010 U U 0.001 -

mgrL 05R9/1998 N001 0.0011 U 0.0011 -

Calcium Carbonate mgrL 0512911998 0001 189.000 0

mg/L 0629/1998 N001 192.000 #

Fluoride mg/L 05129/1998 0001 0279 U - -

mgAi 05129/1998 N001 0284 U

Hardness mg/L 05129/1998 0001 372.000 U

mg/LI 05129(1998 N001 382.000 U -

Iron mg/I 05/29/1998 0001 0.0452 B #

mgrL 05129t1998 N001 0256 U

Manganese mg/L 05129/1998 0001 0.199 U - -

mg/L 051/1998 N001 0204 U

Molybdenum mg/L 05R29/1998 0001 0.0022 B U

mg/L 0529/11998 N001 0.0026 8 U U -

Nitrate mg/L 0529/1998 0001 0.0882 B U -

mg/L 06/29/1998 N001 0.0345 B U U

Selenium mg/L 0529/1998 0001 0.0021 B #

mg/I 05129/1998 N001 0.0022 U U 0.0022

Strontium mg/L. 051291998 0001 1.080 U

mg/L 05/29/1998 N001 1.040 U

Sulfate mg/A 05129/1998 0001 249.000 U

mg/I 05129/1998 NW01 250.000 #

Total Phosphorus as P04 mg/L 0569/1998 0001 0.449 U

mg/L 05129/1998 N001 0.442 #

Uranium mg/L 0519/1998 0001 0.0084 U

mg/L 05R191998 N001 0.0088 U .

Vanadium mg/L 05129/1998 0001 0.0081 B U

mg/L 05129/1998 N001 0.0056 U U 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1202 RIskAssessmentSampleSite
REPORT DATE: 712711999 4:59 pm

SAMPLE: - QUALIFIERS: DETECTION UN-

J

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Zinc mglL 05/29/1998 0001 0.0197 3 5 - -

mglL 05/29/1998 N001 0.0193 B U S - -

.2
RECORDS: SELECTED FROM USEE102 WHERE sib #codeu'RFOOAND lIocaton code

In A201'N120Z 1203N1204:120S,@0W:0538, 057039r7','0573)AD (NOT (data valIdationrqualfie LIKE 'R OR
datayvalidationqualffl LWE X') OR lsNul(dat alvidatblnquarnfler)) AND OATELSAMPLED between 1/111998 and
5211519998

SAMPLE ID CODES: 00X a Fitered sampbe (0.45 lam). NOOX - Unfiftered sample. X repicate number.

LAB QUALIFIERS:
* Replicate analsis not within control limits.
+ Correlation coefficent for MSA 0.995.
A TIC is a suspected aldol-cndensation produc
B Inorganic: Result Is between the IDL and CRDL Organbo: Analyte also found In meffod blank.
E Inorganic: Estimate value because of Interference. seo case narrative. Organbo Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case nanrative.
H Holding time expired. value suspedt
I Increased detection nim due to required diutlon.

C Pesticide resul confimrmed by GC-MS.
M GFAA duplicate Injection precision ndt met.
N Inorganic or radlohemical Spk* sample recovery no withn control rnlts Organb Tentatively Identified compund (TIC).
S Resul determined by rnmeod of standard additlon ISA).
U Analytical result below detection Ibmi
W Post-digestion spike outside conlrol limits while sample absorbance 4 50% of analytical spike absorbance.
D Analyt detenmined In diluted sample.
P > 25% difference hI detected pesticide or Arochlor concentrations between 2 colxnns.
X Laboratory defined (USEPA CLP organic) qualifier, see case naative.
Y Laboratory defined (UJSEPA CLP organic) qualifier, see case narrative.
* Result above upper detection limit.

.2
i
.2
.2
I

'Nj

j
.2

DATA QUALIFIERS:
J Estinated value.
G Possible grout contamination. pH 3 9.
R Unusable resul.
U Parameter analyzed for but was not detected.

qA QUALIFIER: I * validated according to Quality Assurance guideines.

F Low flow sampling method used.
L Less than 3 bore volumes purged pdorto sampling.
X Location Is undeflned. U

*I
.2
.2
I
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01 RIFLE (OLb)
LOCATION, 1203 Risk Assessment Sample Site
REPORT DATE: 7127M1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mglL 05/2911998 0001 0.0431 U -

mgtL 05/2911998 0002 0.0681 U - -

mg/L 0W/2911998 N001 0.0340 1

mg/l. 052911998 N002 0.0408 #

ArsenIc mg/A 052911998 0001 0.0047 B #

mg/L 05f2911998 0002 0.0046 B -

mg/I 05f2911998 N001 0.0054 B #

mg/L 05f29/1998 N002 0.0068 B #

Cadmium mg/L 05/29/1998 0001 0.0010 U # 0.001

mg/I 05/29/1998 0002 0.0010 U 1 0.001 -

mg/L 05/29/1998 N001 0.0011 U # 0.0011 -

mg/L 05/29/1998 N002 0.0011 U # 0.0011 -

Calcium Carbonate mg/L 05629/1998 0001 182.000 #

mg/L 06/29/1998 0002 179.000 - #

mg/I 05/29/1998 N001 186.000 #

mg/I 05/29/1998 N002 187.000 #

Fluoride mg/I 06/9/1998 0001 0.298 # -

mg/L 05/2911998 0002 0.300 1

mg/L 05t2911S98 N001 0.310 1 #

mg/I 05/29/1998 N002 0.304 1

Hardness mg/L 05/2S1998 0001 382.000 #

mg/L 05/2911998 0002 378.000 1 #

mg/L 0562911998 N001 395.000 #

mg/. 0529/1998 N002 396.000 #

Iron mg/L 051291998 0001 0.105 #

mg/L 05/29/1998 0002 0.115 #

mg/L 05/2911998 N001 0.315 # -

mg/L 05/29/1998 N002 0.301 #

Manganese mg/I 05/29/1998 0001 0.593 #

mg/I 0512911998 0002 0.563 #

mg/L 05/291998 N001 0.591 0 -

mg/L 056291998 N002 0.590, 1

Molybdenum mg/I. 05629/1998 0001- 0.0014 B #

mg/I. 0529/1998 0002 0.0014 B #
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SURFACEWATER QUAUTY DATA BY LOCATION (USEE102) FOR SITE RFO01. RIFLE (OLD)
LOCATION: 1203 Risk Assessment Sample Site
REPORT DATE: 7/27/11999 4:59 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mglL 0512911998 N001 0.0018 B U #

mg/L 05129/1998 N002 0.0019 a U #

Nitrate mg/l . 0512911998. 0001 0.0918 B U #

mg/L. 0512911998 0002 0.0894 B U #

mg/l. 05/29/1998 N001 0.0332 B U #

mg/L 05/29/1998 N002 0.0286 B U -

Selenium mg/L. 05/291998 0001 0.0020 U # 0.002

mg/L 05/2911998 0002 0.0020 U 8 0.002

mg/L. 05/29/1998 N001 0.0022 U 9 0.0022

mg/l. 0512911998 N002 0.0022 U 1 0.0022 -

Strontium mgI 05/29S1998 0001 1.150 - -#

mg/L 0S129/1998 0002 1.140 -

mglL 05/2911998 N001 1.130 #

mg/I 0512911998 N002 1.120 9 #

Sulfate mg/L 0SR2911998 0001 265.000 #

mg/I. 05/29/1998 0002 265.000 - #

mg/l. 05/291998 N001 265.000

mg/l. 05/29/1998 N002 265.000 9 - -

Total Phosphorus as P04 mg/L 05/29/1998 0001 0.0430 U 6 0.043

mg/L 05/29/1998 0002 0.0430 U # 0.043

mg.L 05/2911998 N001 0.0520 B #

mg/L 05/29/1998 N002 0.0720 B #

Uranium mg/l. 05/2911998 0001 0.00S4 #

mg/l. 051291998 0002 0.0063 #

mg/. 05129/1998 N001 0.0069 1

mg/I. 05/2911998 N002 0.0069 1

Vanadium mg/L 05/29/1998 0001 000070 B -#

mg/L 0512911998 0002 0.0050 U # 0.005 -

mg/l. 0512911998 N001 0.0056 U # 0.005 -

mgl. 0/2911998 N002 0.0056 U 1 0.0056

Zinc mg/L 0512911998 0001 0.0072 B - - -

mg/l. 05/2911998 0002 0.0178 B- #

mg/l. 05/2911998 N00l 0.0053 B U #

mgl. 05/2911998 N002 0.0051 B U -
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1203 Risk Assessment Sample Skte
REPORT DATE: 7/2711999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE102 WHERE site codeseRFO01'AND location code
h¢1201"1202"1203" :120,'053,10580@,,V39 g ,'0573)AND Or (data vaffdatdonquallers LIKER OR
datanvaidatiocrqualltiers LIME X ) OR leNui(dataavdationrqualIfiers)) AND DATESAMPLED between 1111/9989 and
12)11519998

SAMPLE ID CODES: 000X - Flltered sample (0.45 Ian). NOOX - Unfiltered sample. X w replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control lirits.
+ Correlation coefficient for MSA * 0.995.
A TIC kea suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found hn method blenk.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration mrage ofthe GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection lint due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlochemical: Spike sample recovery not vdthin control lints. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard sddtion #ASA).
U Analytical result below detecton Emit.

W Post-digestion spike outside control knits while sample absorbance < 50% of analytical spike absorbance.
D Analyte deternined hI diluted sample.
P 3 25% difference hi detected pesticide or Arochlor concentrations between 2 coumnns.
X Laboratory defined (USEPA CLP organic) qualifier ee case narrative.
Y Laboratory defined (USEPA CLP organic) qualfier, see case namrative.
* Result sbove upper detection IWit.

DATA QUALIFIERS:
J Estimated value. F Low low samprmg method used.

G Possible grout contamination. pH 3 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALFIER: t validated sccording to Quality Assurance guidelines.
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1204 Risk Assessment Sample Site
REPORT DATE: 7/2711 999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/L 05/29M 998 0001 0.0772 -

mg/L 05t29t1998 N001 0.120 # -

Arsenic mg/I. 05f2911998 0001 0.0037 8 #

mg/L. 05/29/1998 NO0 0.0064 B S

Cadmium mg/L 05/29/1998 0001 0.0010 U # 0.001

mg/L 05/29t1998 N001 0.0011 U # 0.0011

Calium Carbonate mg/l. 05t29t1998 0001 155.000 - -

mg/L. 05/29/1998 N001 184.000 # -

Fluoride mg/L 05t29t1998 0001 0.322 #

mg/t. 05129/1998 NC01 0.332 9

Hardness mg/. 051911998 0001 331.000 9 J

mg/L 05/291998 N001 401.000 #

Iron mg/L 05/29/1998 0001 0.111 #

mg/L 05/2911998 N001 0.293 #

Manganese mg/L. 05/29/1998 0001 0.695 #

mgtL 05129J1998 N001 0.829 #

Molybdenum mg/L 05/29/1998 0001 0.0011 B #

mg/I. 05/29/1998 N001 0.0018 B U #

Nitrate mg/L 05/29/1998 0001 0.0851 B U # - -

mg/L 05/29/1998 N001 0.158 B U # - -

Selenium mg/l. 05/29/1998 0001 0.0020 U J 0.002

mg/t. 05/29/1998 N001 0.0022 U 9 0.0022

Strontium mg/L. 05t29/1998 001 1.020 #

mg/l. 05/29f1998 N001 1.150 #

Sulfate mg/L. 05Q91998 0001 269.000 # - -

mg/. 05/29f1998 N001 276.000 #

Total Phosphorus as P04 mg/I. 05/29/1998 0001 0.0430 U - 0.043 -

mgt. 05/29/1998 N001 0.0430 U # 0.043

Uranium mg/I. 05/29/1998 0001 0.0049 B # -

mg/L 05/29/1998 N00 0.0057 #

Vanadium mg/L 05/29/1998 0001 0.0050 U # 0.005

mgI. 05/29/1995 N001 0.0058 U # 0.0056 -

Page 34

J
J
J

J
J

I
i
i
i
i
i
i
i
i
i

j



,; - . -i 11
. L ,7. �;,

SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1204 RiskAssessment Sample Site
REPORT DATE: M7/1999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER ., UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY-

R~ U.IAI. | rj
zinc MgiL iutkiu wtid U.uWUu U

mg/I 05/9/1998 N0O1l 0.0052 B U
V - -V~

RECORDS: SELECTED FROM USEE102 WHERE alte code-RFOOI' AND locatbonrcode
iC1201': 120Z:l203:12A:120,58'03,07,'039r:0W,053) AND OT (dala valdatlltoquallfiers LIKE -R OR
datavaldationrquallfiers LIKE X")V) OR IsNu1(data.va~datlorLquaIlfien;)) AND DATELSAMPLED between 61fI998I and
#2V1511999#

SAMPLE ID CODES: 000X a Filtered sample (0.45 pm). NOOX * Unfitered sample. X s replicate number.

LAB QUALIFERS:
* Replicate analysis not wIthin control Emits.
+ Correlation coefficient hbr MSA * 0.995.
A TIC Is a suspeded aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also lfund in method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded caitbration tange of the GC-MS.

Z Laboratomy defined (USEPA CLP organic) qualifier, ee case narraive.
H Holding time expired, value suspect.
I Increased detedion Emit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precisbn not met.
N Inorganic orradiochenmcal: Spike sample recovery not within control Emits. Organic: Tentatively Identified compund (flO).
S Resuit determined by method of standard addition qSA).
U Analytical result below detection linit.
W Post-digestion spike outside control knits while sanile absorbance ' 60% of analytical spike absorbance.

D Analyte determined in diluted sample.
P * 25% difference in detected pesticide orArochior concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
> Result above upper detection imit.

DATA QUALIFIERS:
J Estimated value.
G Possble grout contamination, pH 3 9.
R Unusable result.
U Parameter analyzed for but was not detected.

F Low low sampling method used.
L Lessthan 3 bore volumes purged priorto sampling.
X Location Is undefined.

OA QUALiFIER: 9 - validated ccording to Quality Assurance guidelines.
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1205 Risk Assessment Sample Site
REPORT DATE: 7M27/1999 4:59 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Ammonia as NH4 mg/L 05129/1998 0001 0.0772 9 - -

mg/l. 05/29/1998 N001 0.0363 9 - -

Arsenic mg/L. 05/29/1998 0001 0.0023 B # -

mg/L 05/29/1998 N001 0.0028 B #

Cadmium mg/L. 05/29/1998 0001 0.0010 U 9 0.001 -

mg/l. 0629/1998 N001 0.0011 U 9 0.0011 -

Calcium Carbonate mg/L. 05/29/1998 0001 172.000 # - -

mg/L 05/29/1998 N0011 178.000 # - -

Fluoride mg/L 05/2911998 0001 0.408 #

mg/I. 05/29/1998 NO0I 0.352 #

Hardness mg/L. 05/29/1998 0001 400.000 0

mg/L. 05/29/1998 N001 413.000 #

Iron mg/L 05/29/1998 0001 0.0424 B #

mg/l. 0529/1998 N001 0.217 U 9

Manganese mg/L 05/29/1998 0001 0.183 #

mg/L 052998 N001 0.441 #

Molybdenum mg/L 05/29/1998 0001 0.0010 U # 0.001

mg/L 05/29/1998 N001 0.0012 B U #

Nitrate mg/L 05629/1998 0001 0.103 B U #

mg/L 05/29/1998 N001 0.139 3 U #

Selenium mg/I. 05/29/1998 0001 0.0020 U # 0.002

mg/I. 05/29/1998 N001 0.0022 U # 0.0022

Strontium mg/L 05/29/1998 0001 1.260 #

mg/L. 05/29/1998 N001 1.220 9 - -

Sulfate mg/L. 05/29/1998 0001 291.000 #

mg/L 05/29/1998 N001 291.000 -

Total Phosphorus as P04 mg/L. 059/1998 0001 0.0430 U 9 0.043

mg/l. 05/29/1998 N001 0.0430 U 1 0.043

Uranium mg/L. 05/29/1998 0001 0.0047 B 9

mg/L. 029/1998 N001 0.0049 B # - -

Vanadium mg/L 05/29/1998 0001 0.0050 U # 0.005

mg/L 0529/998 N001 0.0056 U # 0.0056
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1205 Risk Assessment Sample Site
REPORT DATE: 7/271M999 4:59 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Zinc mg/L 05129t1998 0001 0.0080 B a

mg/L 05t2911998 N001 0.0033 U # 0.0033

RECORDS: SELECTED ROMUSEE102 WHEREdste codeueRFOOl'AND location code
h .!201':1202T1203T:1204U12WS 0 r80,'05 3S '399.U5,7)AND (NOT(dataalidation.qualifierst1KEOR' OR
datavidatinrqualfiers LKME Xtf) OR IsNul(datavalidation.qualfiers)) AND DATESAMPLED between $1111998 and
12/1511999#

SAMPLE D CODES: OOOX a Fitered sample (0.45 pm. NW0X a Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
* Replicate analysis not wlthin control Emits.
* Correlation coefficient for MSA 4 0.995.
A TIC is suspected aldocondensation product
B Inorganic: Result ik between te IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection Emit due lo required dilution.

C Pesticide result confirmed by GC4MS.
M GFAA duplicate hkection precision not met.
N Inorganic or radiochernmal: Spike sample recovery not within control Elnts. Organic: Tentatively Identified compund (11C).
S Result determined by method of standard addition 0ASA).
U Analytical result below detection Emit.
W Post-igestion splice outside control imits; while sample absorbance ' 50% of analytical spike absorbance.
D Analyte determined hi diluted sample.
P > 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
Y Laboratory defined (USEPA CLP orpnic) qualifier, see case narrative.
> Result above upper detection imit.

DATA QUALIFIERS:
J Estimated value. F Low low sampling method used.
G Possible grout contamination, pH 3 S. L Less than 3 bore volumes purged prior to samplng.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: I a validated according to Quality Assurance guidelines.
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0539
REPORT DATE: 7127/1999 5:02 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AikalinityasCaCO3 mg/L 03/16/1993 N001 143 a - -

mg/L 08105/1993 N001 109 # - -

Caidcum mg/L. 0311611993 N001 70.7 a 0.5

mglL 08105/1993 NWO1 59.3 U 0.5

Chloride mg/L 03116/1993 NW11- 187 # 0.5

mg/L 0810511993 NW01 91.9 U 0.5

Chromium mg/L 0311611993 NW01 0.01 U 0.01M

mg/L 08/05/1993 NW11 0.01 U # 0.01

DissolvedOrganicCarbon mgtL 03/1611993 N001 3 # 1

mg/L 08/0511993 N001 3 # 1

Field Ferrous Iron mg/L 08105/1993 N001 0.05 a -

Field Total Iron - mg/L 08/05/1993 N001 0.03 U - -

Fluoride mg/I 0311611993 N001 0.3 - 0.1

mg/L 081951993 N001 0.2 0.1

GrossAlpha pCiL. 03/1611993 N001 1.4 # 2.1 * 1.70

pCIVL 08/05/1993 NW11 8.3 # 2.5 t 3.10

Gross Beta pCI/L 01611993 NW01 9.3 # 3A t 2.60

Iron mg/L 03/16/1993 NW11 1.40 N* # 0.03

mg/L. 08/05M/993 N001 0.14 # 0.03

Magnesium mg/L 03116/1993 N001 14.8 U 0.1 -

mg/L 08105/1993 NOOt 10.8 # 0.1 -

Manganese mg/L 03116U1993 N001 0.08 a 0.01

mg/L. 08/05/1993 N001 0.03 # 0.01

Molybdenum mg/L 0311611993 NW11 0.01 U a 0.01

mg/L. 0805/1993 NW11 0.01 U U 0.01

Nitrate m/I 03/1611993 N001 I # 1

mg/L 08105/1993 NOt 1 U I 1

pH s.u. 03/1611993 NW01 8.30 1 - -

s.u. 08105/993 N001 820 a

Potassium mg/L 03/1611993 N001 4.1 a 0.1

mg/L 08105/1993 N001 2.4 a 0.1 -

Radium-226 pCi/L 0311611993 N001 0.5 U 0.6 a 0.40
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SURFACE WATER QUALiTY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0539
REPORT DATE: 7/27/1999 5:02 pm -- |

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Radlum-226 pCI/L 08105/1993 NOOt 0.4 # 0.2 t 0.20

Radium-228 pCVL 03/16/1993 N001 1.1 # 2.8 * 1.70

pCi/L 08/05/1993 N001 0.2 J # 0.6 * 0.30

Selenium mg/L. 03/16/1993 N00- 0.005 UW 9 0.005 -

mg/L. 081051993 N001 0.005 U # 0.005 -

Silica mg/l. 03/1611993 N001 11.8 N # 0.5. -

mg/l. 0810511993 N001 8.4 N # 0.5

Sodium mg/L. 03/1611993 N001 115 9 1 #

mg/L 08/05/1993 N001 62 # 1

Specific Conductance umhos/c 03/16/1993 N001 735 #

umhoslc 08/05/ 993 N001 600 . # -

Sulfate mg/L 03/16/1993 N001 130 9 1 1

mg/l. 08/05/1993 N00 83 # 1

Temperature C 03/1 6/1993 N001 8.3 #

C 08105/1993 N001 17.7 -

Total Dissolved Solids mg/L. 03/16/1993 N001 600 9 10

mg/L 08/0/11993 N001 390 - 10

Total Organic Carbon mg/y. 03/16/1993 N001 3 I 1

mgL 08/05/1993 NW01 3 I 1

Uranium mg/l. 03116/1993 N001 0.003 9 0.001

mg/L 08/0511993 N001 0.002 # 0.001

Vanadium mg/L. 03/16/1993 N00- 0.01 U 9 0.01

mg/l. 08/05/1993 N001 0.01 U # 0.01

4
J,
4j
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SURFACE WATER QUALITY DATA BY LOCATION (USEE102) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0539
REPORT DATE: 712711999 5:02 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
.

RECORDS: SELECTED FROM USEE102 WHERE sftecodeWRFO01'AND locatloncode hWn3= ) AND DATELSAMPLED between 1/11119931

and $1213111993

SAMPLE ID CODES: 000X a Filtered sample (.45 prm). N00X * Unfiltered sample. X a repicate number.

U4B QUALIFIERS:
Replicate analysis not within control Emits.

+ Correlation coetficient for MSA * 0.995.

A TIC is a suspected aldo-ondensation product.

B Inorganic: Result is between the DL and CRDL. Organic: Analyte also fbund hi method blank.

E Inorganic: Estimate value because of Interference, ee case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.

H Holding tine expired, value suspect.

I Increased detection Emit due to required dilution.

C Pesticide result confirmed by GO-MS.
M GFAA duplicate Injection precision not met

N Inorganic rradiochenicalk Spie sample recovery not withIn control Emits. Organic: Tentatively identified compund (M1).

S Resul determined by method of standard addition (MSA).

U Analytical result below detection linit.

W Post-digestion spike outside control kmits vbie sample sbsorbance * 50% of analyfical spike absorbance.

D Analyte detenmined In diluted ampl.

P 2 25% difference In detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case naffative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection liMit.

DATA QUALIFIERS:

J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH 2 9. L Less than 3 bare volumes purged por to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALiFIER: 1 * validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NEW)

LOCATION: 0169
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinttyasCaCO3 mglL 8/20/1998 0001 545 -

mgaL 812011998 N001 535 # -

mg/L 1/28/1999 0001 557 U

mg/L 1/2811999 N001 564 # - -

Ammonia as NH4 mg/L 8/20/1998 0001 0.0213 B #

mg/L 1128/1999 0001 0.0978 B #

mg/L 1128/1999 0002 0.0103 B #

Antimony mg/L 8/20/1998 0001 0.0010 U # 0.001

mg/L 1/2811999 0001 0.0010 U U 0.001 -

mg/L 1/2811999 0002. 0.0010 U # 0.001 -

Arsenic mg/L 8/20/1998 0001 0.0010 U # 0.001 -

mg/L 1128/1999 0001 0.00031 B #

mg/L 1/2811999 0002 0.00011 B a -

Cadmium mg/L 8120/1998 0001 0.0010 U # 0.001 :

mg/L 1/28/1999 0001 0.0010 U # 0.001

mg/L 112811999 0002 0.0010 U # 0.001

Calcium mg/L 812011998 0001 177.000 #

mg/L 1/28/1999 0001 156.000 #

mg/L 1/28/1999 0002 157.000 #

Chloride mg/L 8/20/1998 0001 91.500 #

mg/L 1/2811999 0001 85.700 # - -

mg/L 1128/1999 0002 87.600 # - -

Fluoride mg/L 8/20/1998 0001 0.651 #

mg/L 1/28/1999 0001 0.95 U - -

mg/L 1128/1999 0002 0.641 # - -

Gross Alpha pCi/L 8/20/1998 0001 21.56 J # 21.02 * 14.2

pCi/L. 1/28/1999 0001 22.61 J # 18.17 t 12.6

pCVL 1128/1999 0002 27.03 J # 18.08 t 13.1

Gross Beta pCV/L 8120/1998 0001 24.05 U U 24.05 t 14.3

pCIL. 1128/1999 0001 14.70 U U 14.7 t 8.81

pC/L 1/28/1999 0002 15.70 # 14.72 t 9.21

Iron mg/L 8/20/1998 0001 0.0148 BS UJ #

mg/L 1/28/1999 0001 0.0036 B U # - -

mg/L 1/28/1999 0002 0.0039 B U # - -
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFNO1, RIFLE (NEV)
LOCATION: 0169
REPORT DATE: 7127/1999 406 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LA3 DATA OA LIMIT CERTAINTY

Lead mg/L. 8/201998 0001 0.0010 U # 0.001 -

mg/l. 1/28/1999 0001 0.0010 U # 0.001 -

mg/L. 1r2811999 0002 0.0010 U # 0.001

Lead-210 pCI. 8/2W1998 0001 0.98 U # 0.98 a 0.56
pCUL 1/28/999 0001 0.94 U # 0.94 t 0.57
pCUL 1/28/1999 0002 0.97 U # 0.97 t 0.58

Magnesium mg/L 8/2011998 0001 141.000 -

mg/L. 1/281999 0001 121.000 #

mg/L 1/28/1999 0002 121.000 #

Manganese mg/L 8/2011998 0001 0.283 It

mg/L 1/281999 0001 0.297 I #

mg/L 1/28/1999 0002 0.297 # - -

Molybdenum mg/L 8/20/1998 0001 0.0067 BE #

mg/L 1/28/1999 0001 0.0235 #-

mg/L. 1/28/1999 0002 0.0059 a #

Nitrate mg/L 8/201998 0001 20.200 # -

mg/L 1/28/1999 0001 20.600 # - -

mg/L 1/281999 0002 20.200 #

pH s.u. 8/20/1998 N001 6.94 # - -

s.u. 1/28/1999 N001 6.73 # - -

Polonlum-210 pCUL 8/20/1998 0001 . 0.09 U # 0.09 a 0.09
pC/L 1/28/1999 0001 0.05 U # 0.05 t 0.07
pCIL 1/2811999 0002 0.09 U # 0.07 t 0.10

Radium-226 pCUL. 8/20/1998 0001 0.14 U # 0.14 t 0.07
pCVL 1/281999 0001 0.12 U # 0.12 a 0.06
pCIL 1/28/1999 0002 0.12 U # 0.12 a 0.07

Radium-228 pCI/L 8120/1998 0001 0.68 U # 0.68 a 0.40
pCIL. 1/28/1999 0001 0.79 # 0.67 a 0.41
pCUL 1/281999 0002 0.68 U # 0.68 a 0.41

Redox Potential mV 8/20/1998 N001 -38 - -

mV 1/28/1999 NOOt 146 #

Selenium mg/L 8/20/1998 0001 0.0186 I

mg/L 1/28/1999 0001 0.0176 I
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"O

LOCATION: 0169
REPORT DATE: 7M27/1999 4:06 pm

SAMPLE:
UNITS DATE ID

- QUALIFIERS: DETECTION- - UN-
RESULT LAB DATA QA LIMIT CERTAINTYPARAMETER

-Selenium mg/L 1/1261999 .0002. 0.0181 -

Sodium mg/L 812011998 0001 270.000 # - -

mgQI 112811999 0001 252.000 # -.

mg/L 112811999 0002 254.000 1 - -

Specific Conductance umhoslcm 8120/1998 N001 1761 #

umhos/cm 1128/1999 N001 2500 #

Sulfate mg/L. 8/2011998 0001 831.000 #

mg/L 1r28/1999 0001 744.000 #

mg/L 1128/1999 0002 753.000 # -

Temperature C 8/20/1998 N001 15.9 9 .-

C 1/28/1999 N001 10.2 - -

Thorium-230 pCI/L 8/20/1998 0001 2.3 U U - ±

pCiUQ 1128/1999 0001 0.80 U # 0.8 ±

pCiL/. 1128/1999 0002 0.80 U # 0.8 t

Turbidity NTU 8/20/1998 N001 0.39 # -

NTU 1/28/1999 N001 9.63 - -

Uranium mg/Q 8/20/1998 0001 0.0419 # - -

mg/L 1/28/1999 0001 0.0366 #

mgQI 1128/1999 0002 0.0362 #

Uranium-234 pCI/L 8120/1998 0001 24.9 R -

Uranium-235 pCUL 8120/1998 0001 0.75 BN # -

*Uranium-238 pCIL 8U20/1998 0001 15.0 N J # - ±

Vanadium mg/I 8/20/1998 0001 0.0020 U # 0.002

mg/L 11281999 0001 0.0023 B #

mg/L 1/28/1999 0002 0.0013 B U - -
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j
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEW)
LOCATION: 0169
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
RECORDS: SELECTED FROM USEEI00 WHERE sie code-RFN0O AND qualityassurance - TRUE AND (NOT (data valiaton qualfier

LIKE R OR datayvalidationrqualfies LIKE "X ) OR Iull(datsavaiidationrqualifiers)) AND DATESAMPLED between
9&1119988 and #2115/1999#

SAMPLE ID CODES: 000X * Filtered sample (0.45 pm). NOX * Unfiltered sample. X * replicats number.

LAB QUALIFIERS:
* Replicate analysis not within control limit.
4 Correlation coeflicient for MSA * 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded caibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired. value suspect.
I Increased detection limi due to required dilUtion.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochencal: Spike sample recovery not wIthin control Emits. Organic: Tentatively identified cornpund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limiL
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P 2 25% difference In detected pesticide or Arochbor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

U.
U
U.
i
U
U
U
i

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH 9.
R Unusable result.
U Parameter analyzed for but was not detected:

OA QUALIFIER: S - validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location is undefined.

J
j
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01* RIFLE (NEW)

LOCATION: 0170 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mWL 8/20/1998 0001 564 # -

mg/L 8120/1998 N001 603 #

mg/L 1120/1999 0001 563 # - -

mg/L 1120/1999 N001 751 # - -

Ammonia as NH4 mglL 8/2011998 0001 0.0724 B # - -

mg/L 1/20/1999 0001 0.212 -

Antimony mg/L 8/20/1998 0001 0.0010 U # 0.001

mg/L 1120/1999 0001 0.0010 U # 0.001

ArsenIc mg/L 8/20/1998 0001 0.0010 U # 0.001

mglL 1120/1999 0001 0.00079 B -

Cadmium mg/L 8/20/1998 0001 0.0010 U * 0.001

mg/L 1120/1999 0001 0.0010 U # 0.001

Calcium mg/L 8t20/1998 0001 197.000 -

mg/L 1120/1999 0001 198.000 -

Chloride mg/L 8120/1998 0001 223.000 #

mg/L 1f20/1999 0001 236.00 #

Fluoride mg/L 8120/1998 0001 0.419 -#

mg/L 1/20/1999 0001 0.477 #

Gross Alpha pCiUL 8120/1998 0001 49.84 J U 30.89 ± 23.3

pCIL. 1f20/1999 0001 58.1 # 26.5 ± 21.8

Gross Beta pCi/L. 8/20/1998 0001 . 30.42 U # 30.42 t 17.9

pCiL 112011999 0001 23.52 U # 23.52 ± 14.5

Iron mg/L 8120/1998 0001- 0.586 * J - -

mg/L 1/20/1999 0001 0.169 # - -

Lead mg/L 8f20/1998 0001 0.0010 U # 0.001 -

mg/L 1/20/1999 0001 0.0010 U U 0.001 -

Lead-210 pCiL 8/20/1998 0001 0.89 U # 0.89 ± 0.51

pCI/L 1120/1999 0001 1.04 U U 1.04 ± 0.61

Magnesium mg/L 8U20/1998 0001 131.000 U

mg/L 1/20/1999 0001 131.000 #

Manganese mg/L 8120/1998 0001 1.240 U

mg/L. 1120/1999 0001 0.348 #

-- -PageS --
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I
GROUND WATER QUALmI DATA BY LOCATION (USEE IO) FOR SITE RFN01, RIFLE (NEVV
LOCATION: 0170 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALUFIERS: DETECTION UN-
PARAMETER UNITS DATE---. ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/20/1998 0001 0.0073 BE # - -

mg/L 1/20/11999 0001 0.0041 B #

Nitrate mg/L 8/20/1998 0001 61.800 #

mg/L 1/20/1999 0001 84.600 # - -

pH s.u. 8/20/1998 N001 7.07 # -

s.u. 1/20/1999 N001 7.16 # - -

Polonium-210 pCIL 8/20/1998 0001 0.12 U # 0.04 ± 0.09
pCiL. 1/20/11999 0001 0.12 U # 0.1 t 0.13

Radium-226 pCUL 8/20/1998 0001 0.10 U # 0.1 t 0.06
pCUL 1/201999 0001 0.13 U - 0.13 ± 0.08

Radium-228 pCilL 8/20/1998 0001 0.61 I 0.5 ± 0.30
pCIL 1/20/1999 0001 122 # 0.68 0.41

Redox Potential mV 8/20/1998 N001 -178 #

mV 1/20/11999 N001 -280 #

Selenium mg/L 8/20/1998 0001 0.0029 B #

mg/L. 1/2/W1999 0001 0.0029 B #

Sodium mg/L 8/20/1998 0001 716.000 #

mg/L 1/20/1999 0001 692.000 #

Specific Conductance umhos/cm 8/20/1998 N001 2940 #

umhos/cm 1/20/1999 N001 4390 ID -

Sulfate mg/L. 8/20/1998 0001 1540.000 #

mg/L 1/20/1999 0001 1740.000

Temperature C 8/20/1998 N001 16.8 #

C 1/20/1999 N001 14.6 # -

Thorium-230 pCU/L 8/2011998 0001 1.2 U # 12 I
pCU/L 1/2011999 0001 0.87 8 U # - ±

Turbidity NTU 8/20/1998 N001 6.0 # - -

NTU 1/20/1999 N001 9.03 # - -

Uranium mg/L 8/2011998 0001 0.0553 #

mg/L 1/20/1999 0001 0.0574 # -

Vanadium mg/l. 8/201998 0001 0.W20 U ID 0.002

mg/l. 1/20/1999 0001 0.0010 U I 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEWA)

LOCATION: 0170 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 712711999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE ste code-'RFN01 AND quardtyassurance - TRUE AND (NOT (data vaudationrqualifiers

LIKE -RI OR data._validation qualifiers UKE AX ) OR IsNuHl(datavalidatiorlquaifrers)) AND DATELSAMPLED between

95/1/1998W and #2/1519999

SAMPLE ID CODES: OOOX a Fittered sample (0.45 pm). NOOX * Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysis not within control Emits.

+ Correlation coefficient for MSA - 0.995.

A TIC is a suspected aldol condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CIP organic) qualifier. see case narrative.

H Holding time expired. value suspect.

I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.

M GFAA duplicate injection precision not met.

N Inorganic or radiochomical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).

S Resull determined by method of standard addition (MSA).

U Analytical result below detection Emit.

W Post-digestion spike outside control imits wRile sample absorbance < i0% of analytical spike absorbance.

D Analyte determined in diluted sample.
P 3 25% difference In detected pesticide or Arochior concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
3 Result above upper detection linit.

DATA QUALIFIERS:

J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH - 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result.. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: # * validated according to Quality Assurance guidelines.

- - Page 7-



i
GROUNDWATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFNO1, RIFLE (NEW)
LOCATION: 0171 Ground elevation was calculated as surveyed TOC elevaton minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT. LAB DATA QA LIMIT CERTAINTY

AlkalInity as CaCO3 mg/L 8/2711998 0001 564 # - -

mg/L 8/27/1998 N001 588 # -

mg/L 1/21999 0001 583 #

mg/L 1/251999 N001 581 # - -

Ammonia as NH4 mg/L 8/27/1998 0001 0.0282 B #

mg/L 8/27/1998 0002 0.0310 B # - -

mg/L 1/25/1999 0001 0.0449 B # 9-

Antmony mg/L 8/27/1998 0001 0.0010 U # 0.001

mglL 8/27/1998 0002 0.0010 U # 0.001 -

mg/L 1/25/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/27/1998 0001 0.0076 #D

mg/L 8/27/1998 0002 0.0079 #

mg/L 1/251999 0001 0.0080 #

Cadmium mg/L 8/2711998 0001 0.0010 U # 0.001 -

mg/L 8/27/1998 0002 0.0010 U # 0.001 -

mg/L 1/25/1999 0001 0.0010 U ID 0.001 -

Calcium mg/L 8/27/1998 0001 254.000 #

mg/L 8/27/1998 0002 259.000 # ' -

mg/L 1/25/1999 0001 247.000 # -

Chloride mg/L 8/27/1998 0001 295.000 # - -

mg/L 8/27/1998 0002 321.000 # - -

mg/L 1/25/1999 0001 337.000 #

Fluoride mg/L. 8/27/1998 0001 0.662 B #

mg/L 8/27/1998 0002 1.230 # -

mg/L 1/25/1999 0001 0.758 #

Gross Alpha pCIL 8/27/1998 0001 46.82 U # 46.82 t 27.5

pCIL 8/27/1998 0002 44.41 . U # 44.41 t 27.7

pCIL 1/25/1999 0001 37.74 U # 37.74 t 18.5

Gross Beta pC/L 8/27/1998 0001 48.25 U I 48.25 t 26.6

pC/L 8/27/1998 0002 48.16 U # 48.16 t 27.5

pCi/L 1/25/1999 0001 .34.52 U I 34.52 t 19.1

Iron mg/L 8/27/1998 0001 4.430 #

mg/L 8/27/1998 0002 4.570 #

mg/I 1/25/1999 0001 4.480 # - -

Page 8

J
J
J
J
I

I

J
A
i

I
I
I

j
.I



GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"IO

LOCATION: 0171 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7/27/1999 4:06 prn

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mglL 8/2711998 0001 0.0010 U # 0.001

mglL 8/2711998 0002 0.0010 U # 0.001

mg/L 1/25/1999 0001 0.0010 U # 0.001

Lead-210 pCUL 8127/1998 0001 0.98 U - 0.98 t 0.57

pCUL 8/Z7/1998 0002 0.99 U # 0.99 ± 0.56

pCUL 1125/1999 0001 0.98 U # 0.98 t 0.59

Magnesium mg/L 8w/11998 0001 201.000 - -

mglL 8)27/1998 0002 203.000 - -

mg/L 1/25/1999 0001 . 197.000 # - -

Manganese mg/L 8/Z7/1998 0001 0252 4

mg/L 8/27/1998 0002 0.260 -

mglL 1/25/1999 0001 0235 . #

Molybdenum mg/L 8/27/1998 0001 0.0180 #

mg/L 8/27/1998 0002 0.0172 # - -

mg/L 1/25/1999 0001 0.0169 #

Nitrate mg/l. 8/27/1998 0001 0.0110 U # 0.011

mglL 8/27/1998 0002 0.0110 U # 0.011

mg/L 1/25/1999 0001 0.162 B -

pH s.u. 8/27/1998 N001 7.15 # -

s.u. 1/25/1999 N001 7.13 # -

Polonium-210 pCiL 8/27/1998 0001 0.09 U # 0.04 t 0.08

pCUL 8/27/1998 0002 0.05 U # 0.04 * 0.05

pCIL 1/25/1999 0001 0.09 # 0.03 t 0.06

Radium-226 pCIL. 8/27/1998 0001 0.14 U # 0.14 ± 0.07

pCiL 8/27/1998 0002 0.14 U U 0.14 ± 0.08

pCUL 1125/1999 0001 0.14 U # 0.14 ± 0.09

Radium-?28 pCI/L 8/27/1998 0001 0.81 # 0.65 ± 0.40

pCiL 8/27/1998 0002 0.95 # 0.63 ± 0.39

pCiL 1/2511999 0001 0.76 U U 0.76 ± 0.46

Redox Potential mV 8/27/1998 N001 -142 #

mV 1/25/1999 N001 -113 #

Selenium mg/L 8/27/1998 0001 0.0010 U # 0.001

mg/L 8/27/1998 0002 0.0010 U U 0.001

* - - Page 9
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVW)
LOCATION: 0171 Ground elevation was calculated as surveyed TOC elevation rminus stick up height reported In the Borehole
REPORT DATE: 7J27/1 999 4:08 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE- ID RESULT LAB DATA OA LIMIT CERTAINTY
Selenium mg/L 1/25/1999 0001 0.00010 U 5 0.0001

Sodium mglL 8/2711998 0001 973.000 -

mg/L 8/27/1998 0002 1000.000 # -

mg/L 1/25/1999 0001 988.000 # - -

Specific Conductance umhos/cm 8/27/1998 N001 5890 #

umhos/cm 1/25/1999 N001 5730 #

Sulfate mg/L. 8/2711998 0001 2380.000 1

mg/L 8W/1998 0002 2580.000 # - -

mg/L 1/25/1999 0001 2760.000 #

Temperature- C 8/Z7/1998 N001 14.2

C 1/25/1999 N001 13.9 # - -

Thorum-230 pCUL 8/27/1998 0001 1.2 U # 1.2 ±

pCU/L 8/27/1998 0002 2.0 # -
pCUL 1/25/1999 0001 1.6 B U t -

Turbidity NTU 8/27/1998 N001 8.57 # - -

NTU 1/25/1999 N001 11.3 # -

Uranium mglL 8/27/1998 0001 0.0083 #

mg/L 8/27/1998 0002 0.0062 #

mg/Q. 1/2511999 0001 0.0055 #

Uranium-234 pC/L 8/27/1998 0001 4.2 # - ±

pCiL 8/27/1998 0002 4.2 # - ±

Uranium-235 pCiI. 8/27/1998 0001 0.40 UN # 0.4 *

pCi/L 8/Z7/1998 0002 0.40 UN # 0.4 ±

Uranium-238 pCi/L 8/27/1998 0001 2.5 N J # - ±
pCI/L 8127/1998 0002 2.4 N J . #

Vanadium mg/L. 8/27/1998 0001 0.0020 U 1 0.002
mg/L 8/27/1998 0002 0.0020 U # 0.002
mg/L 1/25/1999 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEEI 00) FOR SITE RFN01, RIFLE (NEW

LOCATION: 0171 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/27r1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-'

PARAMETER. UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEEIO WVHEREste code-RFN01 AND quarDtysssuranceTRUEAND (NOT(datavafldationquarfiers

LIKE 'RI OR data_validationquaftiers LIKE X ) OR IsNull(datb_validationrqualifiers)) AND DATESAMPLED between

95111998W and #2i15/1999#

SAMPLE ID CODES: 0OOX * Fitered sample (0.45 Ilp). NOOX * Unfiltered sample. X * repflcate number.

LAB QUALIFiERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA '0.995.

A TIC Isa suspected aldo-condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

E Inorganic: Estimate value because of Interference. ee case narrative. Organic: Analyte exceeded caibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.

N Inorganic or radiochemical: Spike sample reovery no within control Emits. Organic: Tentatively identified compund (TIC).

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control Eimits white sample absorbance S50% of analytical spike absorbanoe.

D Analyte determined hi diluted sample.

P . 25% difference hI detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, ae case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Lowtlow sampling method used.

G Possible grout contamination. pH ) 9. L Less than 3 bore volumes purged Morto sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

OA QUALIFER: # -validated according to Quality Assurance guidelines.

.. - - . .I - .- - - I . - .. . -I- P age fl-
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GROUND WATER QUALITY DATA BY LOCATION (USEEIDO) FOR SITE RFN01, RIFLE (NEV11)
LOCATION: 0172
REPORT DATE: 71271t999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L. 8/19/1998 0001 745 #

mg/L 811911998 N001 783 #

mg/L. 1/2211999 0001 798 #
mg/L 1/21999 N001 794 # -

Ammonia as NH4 mg/L 8/19/1998 0001 0.0610 B I

mg/L 1/22/1999 0001 0.0493 8 -

Antimony mg/L 8119/1998 0001 0.0010 U # 0.001

mglL 1/l21999 0001 0.0010 U # 0.001

Arsenic mg/L 8/19/1998 0001 0.0012 B #

mg/L 1/=1999 0001 0.0014 B#

Cadmium mg/L 8/19/1998 0001 0.0010 U # 0.001
mg/L 1122/1999 0001 0.0010 U # 0.001

Calcium mg/L 8119/1998 0001 486.000 #

mg/L 1/22/1999 0001 467.000 #

Chloride mg/L 8/19/1998 0001 2480.000 #

mg/L 1/22/1999 0001 2420.000 #

Fluoride mg/l. 8/19/1998 0001 0.597 B #

mg/L 1/22/1999 0001 0.696 #

GrossAlpha pCi/L 8119/1998 0001 128.18 U J # 128.18 t 75.3
pCi/L. 1/22/1999 0001 101.0 U # 101 t 61.9

Gross Beta pCUL 8/19/1998 0001 121.23 U # 121.23 i 68.0
pCI/L 1/22/1999 0001 92.72 U I 92.72 t 53.8

Iron mg/L 8/191t998 0001 1.470 i J D -

mg/L . /2/1999 0001 1.680 - -

Lead mg/L 8/19/1998 0001 0.0010 U I 0.001 -

mg/L 1/22/1999 0001 0.0010 U # 0.001

Lead-210 pCIL 8119/1998 0001 0.94 U # 0.94 t 0.55
pCi/L t12211999 0001 1.00 U # I t 0.58

Magnesium mg/l 8/19/1998 0001 573.00 I

mg/L. 1/22/1999 0001 548.000 I

Manganese mg/L. 8/19/1998 0001 1.130 #

mg/L 1/22/1999 0001 0.813 #

Page 12

Wi

J

'i

j

J

2
j

i



GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0172
REPORT DATE: 7127M 999 4:06 pm

SAMPLE:

PARAMETER

Molybdenum

ISAMPLE:
UNITS DATE ID

mg/L 8119/1998 0001

RESULT

' 0.0091

-QUALIFIERS: - DETECTION UN-
LAB DATA QA LIMIT CERTAINTY

BE U #
-

mg/L 1/22/1999 0001 u.uu08 b -

Nitrate mg/LI 8/19/1998 0001 0.0522 B U # -

mg/L 1/1999 0001 0.375 B #

pH *.U. 8119/1998 NOO 6.98 # - -

s.u. 1/22/1999 N001 6.93 # -

Polonium-210 pCUL 8/19/1998 0001 0.08 U # 0.07 * 0.10

pCUL 1/22/1999 0001 0.08 U # 0.07 * 0.10

Radium-226 pCIL 8/19/1998 0001 0.10 U C 0.1 * 0.06

pCiL/ 1/22/1999 0001 0.13 U # 0.13 * 0.08

Radium-228 pCI/L 8/19/1998 0001 0.48 U # 0.48 t 0.29

pCi/L 1122/1999 0001 0.88 C 0.69 ± 0.42

Redox Potential mV 8/19/1998 NOO -57 #

mV 12/1999 N001 65 #

Selenium mg/L 8/19/1998 *0001 0.0010 U # 0.001

mg/L 1=/1999 0001 0.00010 U # 0.0001 -

Sodium mg/L 8/19/1998 0001 3120.000 C

mg/L 1/22/1999 0001 3^00.000 #

Specific Conductance umhos/cm 8/19/1998 N001 9920 #

umhos/cm 1/221 999 N001 14860 #

Sulfate mg/I 8/19i1998 0001 5970.000 N J C -

mg/L t122/1999 0001 6600.000 C - -

Temperature C 8/19/1998 N001 14.5 C -

C 1/2/1999 N0o 12.7 # -

Thorium-230 pCi/L 8/19/1998 0001 1.2 U C 1.2 t

pCU/L 1/22/1999 0001 0.80 U C 0.8 t

Turbidity NTU 8/19/1998 N001 3.03 C -

NTU 1/22/1999 N001 5.22 C - -

Uranium mg/L 8/19/1998 0001 0.0676 C

mg/L 1/22/1999 0001 0.0679 C

Uranium-234 pCIL 8/19/1998 0001 41.1 C .

Uranium-235 pCUL 8/119/1998 0001 1.5 BN C - ±

* ~ ~ ~ ~ ~ a - ia. . . P n :
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GROUND WATER QUALITY DATA BY LOCATION (USEE100j FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0172
REPORT DATE: 7127/1999 4:06 pm e

SAMPLE: . QUALIFIERS: DETECTION UN-
PARAMETER - UNITS DATE ID RESULT - LAB DATA CA LIMIT CERTAINTY

Uranium-238 pCUL 8/19/1998 0001 30.8 N J I - t

Vanadum mg/L 8/19/1998 0001 0.0020 U # 0.002 -

mg/L 1/22/1999 0001 0.0011 B - -

]

RECORDS: SELECTED FROM USEE100 WHERE site codeaRFN01 AND quality assuance -TRUE AND (NOT (data validation qualifiers
LIKE `R' OR data_validationrqualifiers LIKE X ) OR IsNull(dat_vaaldationrqualiers)) AND DATE-SAMPLED between
#&1/19968 and #215/1999J

SAMPLE ID CODES: 000X - Filtered sample (0.45 pn). N00X - Unfiltered sample. X a replicate number.

LABt QUALIFIERS:
* Replicate analysis not within control limits.
* Correlation coefficient for MSA * 0-995.
A TIC Is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL Organbc Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organio Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holdfog time expired, value suspect.
I Increased detection limE due to required dilution.

C Pesticide result confirmned by GC4MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radbichemicalt Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result beicw detection limit
W Post-digestion spile outside control linits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P s 25% difference in detected pesticide or Arochbir concentrations between 2 columns.
X Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
) Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable resuL X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 1- validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01,* RIFLE (NEW)

LOCATION: 0173 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/2711999 4:06 pm

SAMPLE:- QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/24/1998 0001 487 . #

mg/L 8/24/1998 N001 480 # - -

mg/L 1/26/1999 0001 471 8 -

mg/L 1126/1999 N001 483 # - -

Ammonia as NH4 mg/L 8124/1998 0001 0.0112 B #

mg/L 8/2411998 0002 0.0140 B # - -

mg/L 1/26/1999 0001 0.0319 B #

Antimony mg/L 8/24/1998 0001 0.0010 U # 0.001

mg/L 8/24/1998 0002 0.0010 U # 0.001 -

mg/L 1126/1999 0001 0.0010 U # 0.001 -

Arsenic mg/L 8124/1998 0001 0.0010 U # 0.001 -

mg/L 8/24/1998 0002 0.0010 U # 0.001 -.

mg/L 1/26/1999 0001 0.00047 B # -

Cadmium mg/L 8124/1998 0001 0.0010 U # 0.001

mg/. 8124/1998 0002 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.0010 U # 0.001 -

Calcium mg/L 8/2411998 0001 146.000 # -

mg/L 8/24/1998 0002 142.000 #

mg/L 1/26/1999 0001 141.000 U

Chloride mg/L 8124/1998 0001 112.000 #

mg/l. 8/2411998 0002 108.000 # -

mg/L 1/26/1999 0001 67.000 #

Fluoride mg/L 8J24/1998 0001 0.679 #

mgl. 8124/1998 0002 0.706 #

mg/L. 1126/1999 0001 0.830 #

Gross Alpha pCIL 8124/1998 0001 30.29 # 22.25 t 16.1

pCi/L- 8/24/1998 0002 28.99 # 22.07 i 15.8

pCIL 1/26/1999 0001 19.76 U # 19.76 ± 13.3

Gross Beta pCUL. 812411998 0001 24.16 U # 24.16 t 14.5

pC/L 8/24/1998 0002 24.15 U # 24.15 i 14.5

pC/L 1/26/1999 0001 22.95 U # 22.95 t 13.9

Iron mg/L. 824/1998 0001 0.0067 B U #

mg/L 8/24/1998 0002 0.0053 B U # -

mglL 1126/1999 0001 0.0030 U U 0.003
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NE"I
LOCATION: 0173 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT- LAB DATA QA LIMIT CERTAINTY

Lead mg/L 8/2411998 0001 0.0010 U # 0.001
mg/L 8/24/1998 0002 0.0010 U # 0.001
mg/L 1/26/1999 0001 0.0010 U # 0.001

Lead-210 pC/L 8/24/1998 0001 0.90 U # 0.9 ± 0.52
pCIL 812411998 0002 0.89 U # 0.89 ± 0.52
pCUL 112611999 0001 1.08 U # 1.08 t 0.65

Magnesium mg/L 8124/1998 0001 172.000 I 2

mglL 812411998 0002 167.000 # - -

mg/L 112611999 0001 166.000 #

Manganese mg/L 812411998 0001 0.0308 #

mg/L 812411998 0002 0.0200 # - -

mg/L 1126/1999 0001 0.0064 B I

Molybdenum mg/L 8124/1998 0001 0.0206 I

mg/L 8124/1998 0002 0.0220 I - -

mg/L 1/26/1999 0001 0.0281 #

Nitrate mg/L 8124/1998 0001 6.000 #

mg/L 8/24/1998 0002 6.250 # - -

mg/L 1126/1999 0001 8.730 # - -

pH s.u. 8124/1998 N001 7.09 # - -

s.u. 1126/1999 N001 7.28 # - -

Polonium-210 pCilL 8124/1998 0001 0.06 U # 0.03 t 0.08
pCUL 8/24/1998 0002 0.08 U # 0.05 t 0.08
pCUL 1r26/1999 0001 0.12 U # 0.07 t 0.11

Radium-226 pCUL 8124/1998 0001 0.14 U - 0.14 ± 0.09
pCUL 812411998 0002 0.14 U # 0.14 ± 0.08
pCIL 1126/1999 0001 0.12- U I 0.12 t 0.07

Radium-228 pCi/L 8/24/1998 0001 0.67 U # 0.67 t 0.40
pCIL 8/2411998 0002 0.76 # 0.63 t 0.39
pCVL 1/26/1999 0001. 0.67 U # 0.67 t 0.40

Redox Potential mV 8124/1998 N001 108 ID-

mV 1126/1999 N001 -135 ID - -

Selenium mg/L 812411998 0001 0.0168 I

mg/L 8124/1998 0002 0.0171 I
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01., RIFLE (NEW)

LOCATION: 0173 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Selenium mg/L 1126/1999 0001 0.0165 -

Sodium mglL 8/24/1998 0001 374.000 #

mg/L 8/2411998 0002 377.000 - -

mglL 1/2611999 0001 349.000 #

Specific Conductance umhos/cm 8124/1998 N001 2700 *

umhoslcm 1126/1999 N001 2980 #

Sulfate mglL 8/24/1998 0001 1130.000 # -

mg/L 8/24/1998 0002 1080.000 #

mglL 112611999 0001 1230.000 #

Temperature C 8/24/1998 N001 18.8 #

C 1126/1999 N001 12.8 # -

Thonum-230 pCUL 8/24/1998 0001 1.2 U # 1.2 ±

pCUL 8/24/1998 0002 1.2 U # 1.2 t

pCUL 1/26/1999 0001 0.80 U # 0.8 *

Turbidity NTU 8124/1998 N001 9.07 #

NTU 1/26/1999 N001 7.51 # - -

Uranium mg/L 8/2411998 0001 0.0289 #

mg/L 8/24/1998 0002 0.0298 #

mglL 1/26/1999 0001 0.0331 #

Uranium-234 pCiUL 8/24/1998 0001 17.9 # - t

pCi/L 8/24/1998 0002 18.2 # - t

Uranium-235 pCVL . 8/24/1998' 0001 0.52 BN # - ±

pCUL 8/24/1 998 0002 OA9 BN # - a

Uranium-238 pCUL 8/24/1998 0001 10.7 N J . # - t

pCUL 8/24/1998 0002 10.7 N J # - ±

Vanadium mg/L 8/24/1998 0001 0.0020 U # 0.002

mg/L 8/24/1998 0002 0.0020 U # 0.002

mg/L 1/26/1999 0001 0.0012 B # -
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GROUNDWATER QUALITY DATA BY LOCATION (USEEIOO) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0173 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 712711999 4:06 pm J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT- LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100v HERE site code-RFNOV AND quallty_assurance a TRUE AND (NOT (dabt_validatlonqualilien;
LIKE ^R' OR datavalidationrqualifiers UKE X ) OR IsNuli(datavalidationqualfiers)) AND DATESAMPLED between
-5/1199811 and =211519991

SAMPLE ID CODES: 0OOX - Filtered sample (0.45 pm). NO0X - Unfiltered sample. X * replicate nurber.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA - 0.995.
A TIC is a suspected aldok-condensation product.
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemial: Spike sample recovery not wIthin control limits. Organic Tentatively Identified compund (llC).
S Result determined by method of standard addition QMSA).
U Analytical result beiow detection linit.
W Post-digestion spike outside control linits while sample absorbance - 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P x 25% dIfference in detected pesticide or Arochior concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Resul above upper detection limth.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination. pH 2 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable resul. X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 5 a validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NEW)

LOCATION: 0176 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7Q2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/14/1998 0001 575 '

mglL 8/14/1998 N001 544 #

mg/L. 1/26/1999 0001 579 #

mg/L 112611999 N001 575 # - -

Ammonia as NH4 mg/L 8/14/1998 0001 0.0038 B U #

mg/L 1/26/1999 0001 0.0116 B #

Antimony mg/L 8/1411998 0001 0.0010 U 1 0.001 -

mg/l. 1126/199g 0001 0.0010 U # 0.001 -

Arsenic mg/L 8/14/1998 0001 . 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.00033 B #

Cadmium mg/L 8/1411998 0001 0.0010 U - 0.001

mg/L 1/26/1999 0001 0.0010 . U # 0.001

Calcium mg/L 8/14/1998 0001 162.000 #

mg/L. 1126/1999 0001 151.000 #

Chloride mg/l. 8/14/1998 0001 64.500 #

mg/L 1/26/1999 0001 55.400 # -

Fluoride mg/L 8114/1998 0001 0.845 #

mglL 1f26/1999 0001 0.635 #

GrossAlpha pCVL 8/14/1998 0001 25.53 # 16.6 * 12.3

pCUL 1126/1999 0001 24.57 # 18.39 t 13.2

GrossBeta pCVL 8/1411998 0001 18.15 U # 18.15 ± 11.2

pCI/L 1/26/1999 0001 22.92 U # 22.92 t 13.8

Iron mg/L 8M4/1998 0001 0.0153 B U #

mg/L 1/26/1999 0001 0.0030 U # 0.003 -

Lead mg/L 8/14/1998 0001 0.0010 U # 0.001 -

mg/. 1/2611999 0001 0.0010 U # 0.001 -

Lead-210 pCUL 8/14/1998 0001 0.98 U # 0.98 t 0.57

pCI/L 1/26/1999 0001 1.24 # 0.96 i 0.59

Magnesium mg/I 8/14/1998 0001 144.000 #

mg/L. 1/2611999 0001 133.000

Manganese mg/L 8/14M998 0001 0.548 #

mg/I 1/26/1999 0001 1.020 #
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GROUND WATER QUALITY DATA BY LOCATION (USEEIOO) FOR SITE RFN01, RIFLE (NEW"
LOCATION: 0176 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 712711999 406 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mglL 8114/1998 0001 0.0101 E # -

mglL 112611999 0001 0.0131 # - -

Nitrate mg/L 8/1411998 0001 11.200 #

mg/L 1126/1999 0001 15.300 #

pH s.u. 8/14/1998 N001 7.03 - - -

s.u. 1/2611999 N001 6.97 # -

Polonium-210 pCiL 8/14/1998 0001 0.06 U # 0.05 ± 0.07

pCI/L. 1126/1999 0001 0.09 U # 0.08 I 0.11

Radium-226 pCi/L 8/14/1998 0001 0.13 U # 0.13 ± 0.07

pC/L 1126/1999 0001 0.14 U # 0.14 ± 0.08

Radium-228 pCUL 8/14/1998 0001 0.62 U # 0.62 t 0.36
pCiL 1/26/1999 0001 0.77 U # 0.77 1 0.46

Redox Potential mV 8114/1998 N001 105 #

mV 1/26/1999 N001 179 -#

Selenium mg/L 8/14/1998 0001 0.0334 #

mg/L 1126/1999 0001 0.0264 #

Sodium mg/L 8/14/1998 0001 258.000 #

mg/L 1126/1999 0001 244.000 #

Specific Conductance umhos/cm 8/1411998 NOO 1662 5 #

umhos/cm 1/2611999 N001 1711 #

Sulfate mg/L 8/14/1998 0001 813.000 N J #

mg/L 1/26/1999 0001 838.000 #

Temperature C 8/14/1998 N001 13.3 #

C 1/2811999 N001 13.8 # -

Thorium-230 pCi/L 8114/1998 0001 1.2 U .# 1.2 1

pCUL 1/2611999 0001 0.80 U # 0.8 l

Turbidity NTU 8/14/1998 N001 9.39 5 #

NTU 1/26/1999 N001 7.08 # -

Uranium mg/L 8/14/1998 0001 0.0710 #

mg/I. 1/2611999 0001 0.0499 -

Vanadium mg/L 8/14/1998 0001 0.0020 U # 0.002

mg/L 1/26/1999 0001 0.0011 B #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0176 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7f271i 999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WIHERE siftecodeWRFN01 AND quallityassurance -TRUE AND (NOT (data validationrquahifiers

LIKE 'R` OR data validationrqualifiers LIKE X ) OR tsNufl(data_validationrquafiers)) AND DATESAMPLED between

*5119985 and #2115/1999#

SAMPLE ID CODES: 000X a Filtered sample (O.45 pm). NOOX u Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysis not within control Eimits.

+ CorrelatIon coefficient for MSA' 0.995.
A TIC b a suspected aldol-condensation product.

B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found In method blank.

E hIorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.

I Increased detection Emit due to required diution.

C Pesticide result confirmed by GC-MS.

M GFAA duplicate Injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not vithin control Emits. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition IMSA).

U Analytical result below detection init.

W. Post-digestion spike outside control lkrnits while sample absorbance ' 50% of analytical spike absorbance.

D Analyte determined in diluted sample.

P 1- 25% difference in detected pesticide or Arochlor concentrations between 2 columns.

X- Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH ; 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but vas not detected.

QA QUALIFIER: I n validated according to Quality Assurance guidelines.
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GROUND WATER QUALflY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0179 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L .810/1998 0001 346 # - -

mg/L 8t20/1998 N001 351 # - -

mg/L 1t20/1999 0001 329 #

mgtL 1/20/1999 N001 331 -#

Ammonia as NH4 mg/L S12011998 0001 3.740 I

mg/L 1t2011999 0001 0.174 #

Antimony mg/L 8/2W1998 0001 0.0010 U # 0.001

mg/L 1/20/1999 0001 0.0010 U I 0.001

Arsenic mgtL 8/20/1998 0001 0.0010 U ID 0.0011

mg/L 1t20/1999 0001 0.00010 U I 0.0001

Cadmium mg/L 8120/1998 0001 0.0010 U # 0.001

mg/L 1t20/1999 0001 0.0010 U # 0.001

Calcium mg/L 8120/1998 0001 442.000 # - -

mg/L 1120t1999 0001 470.000 I

ChlorIde mg/L 8/20/1998 0001 219.000 #

mg/L 1120/1999 0001 247.000 #

Fluoride mg/L 8/20/1998 0001 0.208 B I

mg/L 1 120/1999 0001 0.354 I

GrossAlpha pCUL 8/201998 0001 67.59 J I 41.97 t 31.7
pCVL 1120/1999 0001 48.48 # 36.36 t 26.1

Gross Beta pCi/L 8/20/1998 0001 48.24 U I 48.24 t 28.6
pCilL 1/20/1999 0001 34.81 U I 34.81 t 21.3

Iron mg/L 8/20/1998 0001 0.0091 B. UJ I - -

mg/L 1120/1999 0001 0.0030 U I 0.003 -

Lead mgtL 8120/1998 0001 0.0010 U I 0.001 -

mg/L 1120/1999 0001 0.0010 U I 0.001 -

Lead-210 pCiL 8/20/1998 0001 1.01 U I 1.01 t 0.59

pCUL 1120/1999 0001 1.01 U I 1.01 t 0.59

Magnesium mg/L 812011998 0001 241.000 - -

mg/L 1120/1999 0001 239.000 I

Manganese mg/L 8/20/1998 0001 0.0077 B I

mg/L 1/20/1999 0001 0.0084 B I
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GROUND WATER QUAUTY DATA BY LOCATION (USEEl 00) FOR SITE RFN01, RIFLE (NEW

LOCATION: 0179 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: -DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8120/1998 0001 0.0015 BE # - -

mg/L 1120/1999 0001 0.0010 U # 0.001 -

Nitrate mglL 5/20/1998 0001 181.000 # -

mg/L 1/20/1999 0001 232.000 #

pH s.u. 8Q20/1998 N001 6.86 # - -

s.u. 1120/1999 N001 6.92 # - -

Polonium-210 pCUlL 8/20/1998 0001 0.07 U # 0.04 ± 0.07

pCU/L 1/20/1999 0001 0.09 U # 0.09 ± 0.12

Radium-226 pCilL 8/20/1998 0001 0.09 U # 0.09 t 0.05

pCU/L 1Q20/1999 0001 0.14 U # 0.14 t 0.08

Radium-228 pCI/L 8/20/1998 0001 0.79 # 0.42 ± 0.26

pCU/L 1/20/1999 0001 1.21 # 0.7 * 0.43

Redox Potential mV 8/0/1998 N001 -37 #

inV 1/20/1999 N001 104 #

Selenium mg/.L 8/20/1998 '0001 0.0010 U # 0.001

mg/L 1/20/1999 0001 0.00010 U - 0.0001

Sodium mgtL 8/20/1998 0001 652.000 #

mg/L 1/20/1999 0001 649.000 # - -

Specific Conductance umhoslcmn 8120/1998 N001 4710 #

umhos/cm 1/20/1999 N001 5660 #

Sulfate mg/L 8/20/1998 0001 2530.000 #

mg/L 1/20/1999 0001 2900.000 # -

Temperature C 8/20/1998 N001 16.0 #

C 1/20/1999 N001 13.4 # -

Thorium-230 pCi/L 8/20/1998 0001 1.2 U # 1.2 ±

pCIUL 1/20/1999 0001 0.80 U # 0.8 *

Turbidity NTU 8/20/1998 N001 6.13 N - -

NTU 1/20/1999 N001 0.62 # - -

Uranium mg/L 8120/1998 0001 0.0845 #

mg/L 1/20/1999 0001 0.0870 #

Vanadium mg/L 8120/1998 0001 0.0020 U U 0.002

mg/IL 1/20/1999 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE10O) FOR SITE RFN01, RIFLE (NEVW)
LOCATION: 0179 Ground elevation was calculated as surveyed TOC elevation mninus stick up height reported in the Borehole
REPORT DATE: 712711999 4:06 prn I
PARAMETER

SAMPLE: QUALUFIERS: DETECTION UN-
,UNITS - DATE-- ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE10O WHERE sitetcodeWRIFNIOV AND quallty~assurance -TRUE AND (NOT (datsaafidationquafifiers
LIKE "R' OR data~yalkdaliorn qualifiers LIKE 'XI) OR lsNull(data~valldatiornquallfler)) AND DATE-SAMPLED between
#5/1/1 9985 and 52/15/19991

SAMPLE ID CODES: OOOX - Filtered sample (0.45 pn). NOaX - Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control Eimits.
+ Correlation coefficient for MSA 'c0-995.
A TIC isa suspected aldol-condensation product.
5 Inorganic: Result is between the IDL and CR01.. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.

I Increased detection limit due to requkued dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlocherniical: Spike sample recovery not within control limits. Organic: Tentatively Identified conmpund (I)
S Result determined by method of standard addition qvlSA).
U Analytical result beicw detection limrit.
W Post-digestion spike outside control ruits Mille samnple absorbance -c 50% of analytical spike absortbance.
D Analyte determined in diluted sample.
P 3a 25% difference in detected pesticide atrArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

aResult above upper detection limit.

j
J
J
J
J
A
A
i

DATA QUAIJFIERS:
J Estimated value.
0 Possible grout contamination, pH D-9.
R Unusable result.
U Parameter analyzed hor but was not detected.

QA QUALIFIER: S - validated according to Qualilly Assurance guidelines.

F Low flow sampling method used.
L. Less than 3 bore volumes purged prior to sampling.
X Location is undefined.

A,

J

A
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"o
LOCATION: 0195 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION - UN-
PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 8/1911998 0001 295 # - -

mg/L 811911998 N001 333 #

Ammonia as NH4 mg/L 8/1911998 0001 50.000

Antimony mg/L 8119/1998 0001 0.0010 U # 0.001 -

Arsenic mg/L 8/19M1998 0001 0.0010 U # 0.001 -

Cadmium mglL 8/19/1998 0001 0.0010 U # 0.001

Calcium mglL 8/19/1998 0001 367.000 a

Chloride mg/L 8/19/1998 0001 346.000 #

Fluoride mg/L 8/19/1998 0001 0.331 B a -

Gross Alpha pCUlL 8/19/1998 0001 137.2 J # 48.7 * 43.3

Gross Beta pCUL 8/19/1998 0001 103.4 # 48.9 * 33.0

Iron mg/L 8/19/1998 0001 0.0040 U* J # 0.004

Lead mg/L 8119/1998 0001 0.0010 U # 0.001

Lead-210 pCUL 8/19/1998 0001 0.93 U # 0.93 ± 0.56

Magnesium mglL 8/19/1998 0001 159.000 -

Manganese mg/L 8/19/1998 0001 1.670 a

Molybdenum mg/L 8/19/1998 0001 0.180 E #

Nitrate mg/L 8/19/1998 0001 377.000 a

pH s.u. 8/19/1998 N001 7.14 # - -

Polonium-210 .pCUL 8/19/1998 0001 0.08 U # 0.08 ± 0.10

Radium-226 pCl/L 8/19/1998 0001 0.09 U a 0.09 t 0.05

Radium-228 pCUL 8/19/1998 0001 0.41 U a 0.41 ± 0.25

Redox Potential mV 8/19/1998 NW01 143 - -

Selenium mg/L 8/19/1998 0001 0.0010 U # 0.001

Sodium mg/L 8/19/1998 0001 1160.000

Specific Conductance umhos/cm 8/19/1998 N001 5320 #

Sulfate mg/L 8/19/1998 0001 2910.000 N J #

Temperature C 8/19/1998 N001 11.7 #

Thorium-230 pCUL 8/19/1998 0001 1.2 U # 1.2 ±
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GROUND WATER QUALITY DATA BY LOCATION (USEE1O0) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0195 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE- ID RESULT LAB DATA QA LIMIT CERTAINTY

Turbidity NTU 8t19J1998 N001 4.75 8 -

Uranium mg/L 8/19/1998 0001 0.177 8

Vanadium mg/L 8/19/1998 0001 0.0020 U # 0.002

RECORDS: SELECTED FROM USEE100 WHERE site code RFN01 AND quallty assurances TRUE AND (NOT (data valdat1ionqualifieM
LIKE R^ OR data1.validation._quaifiers LIKE X ) ORlsNull(data-valbdation.qualifiers)) AND DATESAMPLED between
51/19988 and #2115/19998

SAMPLE ID CODES: 00DX u Filtered sample (0.48i pn). NOOX Unfiltered sample. X - replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA * 0.995.
A TIC is a suspected aldol-condensation product
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding timr expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemicat Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition OASA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference hi detected pesticide or Aochior concentrations between 2 cohnmns.
X Laboratory defined (USEPA CLP organic) qualifier, se case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: a validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEEIOO) FOR SITE RFNO1, RIFLE (NEV)

LOCATION: 0196
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8M18/1998 0001 403 U #-

mg/L 8/18/1998 N001 394 # -

Ammonia as NH4 mg/L 8/18/1998 0001 406.000 # - -

Antimony mg/L 8/18/1998 0001 0.0010 U # 0.001 -

Arsenic mg/L 8M18/1998 0001 0.0010 U # 0.001 -

Cadmium mg/L 8/18/1998 0001 0.0038 #

Calcium mg/L 8/1811998 0001 491.000 #

Chloride mg/L 8/18/1998 0001 318.000 # -

Fluoride mg/L 8/18/1998 0001 2.500 - -

Gross Alpha. pCI/L 8/18/1998 0001 47.09 # 39.48 t 27.6

Gross Beta pCIL 8/18/1998 0001 44.42 # 36.47 t 23.0

Iron mg/L 8/1811998 0001 0.610 # -

Lead mg/L 8/18/1998 0001 0.0010 U # 0.001 -

Lead-210 pCI/L 8/18/1998 0001 0.97 U # 0.97 ± 0.57

Magnesium mg/L 8118/1998 0001 97.800 #

Manganese mg/L 8/18/1998 0001 4.940 #

Molybdenum mg/L 8/18/1998 0001 2.960 E #

Nitrate mg/L 8/18/1998 0001 713.000 U -

pH *.U. 8/18/1998 N001 6.76 # - -

Polonium-210 pCIL 8/18/1998 0001 0.07 U U 0.04 t 0.06

Radium-226 pCUL 8/18/1998 0001 0.11 U # 0.11 t 0.06

Radium-228 pCVL 8/18/1998 0001 0.63 # 0.51 ± 0.31

Redox Potential mV 8/18/1998 N001 126 U

Selenium mg/L 8/18/1998 0001 0.0056 #

Sodium mg/L 8/18/1998 0001 1140.000 0

Specific Conductance umhos/cm 8/18/1998 ND01 6730 #

Sulfate mg/L 8/1811998 0001 3460.000 N J U

Temperature C 8/18/1998 N001 14.2 #.

Thorium-230 pCVL 8/18/1998 0001 1.2 U # 1.2 ±
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GROUND WATER QUAUTY DATA BY LOCATION (USEEIOO) FOR SITE RFNO1, RIFLE (NEVV)
LOCATION: 0196
REPORT DATE: 7127/1999 4:06 pm U.. . . , ,,,,

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE- ID RESULT LAB DATA GA LIMIT CERTAINTY

Turbidity NTU 818/1998 N001 2.43 #

Uranium mg/L 8/18/1998 0001 0.0989 #

Vanadium mg9L 8/18/1998- 0001 0.0020 U . # 0.002

RECORDS: SELECTED FROM USEE100VIIERE sits.code'RFN01' AND quality_.assurance * TRUE AND (NOT (databvalidationqualifiers
LIKE ' OR datayaldationrqualbfiets LIKE "X ) OR IsNuIl(data validation quagfiers)) AND DATESAMPLED between
#5/1119980 and 2115/19991

SAMPLE ID CODES: 000X a Filtered sample (0.45 rim). NOOX * Unfiltered sample. X U replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA ' 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organio: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narratbve. Organic Analyte exceeded calibration range of the GC.MS.
Z Laboratory defined (USEPA CLP organic) qualifier. see case narrative.
H Holding time expired, value suspect.
I Increased detection Emit due to required diution.

C Pesticide resul confirmed by GCMS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemicalt Spike sample recovery not within control limih. Organic: Tentatively identified comnpund (TIC).
S Result determined by method of standard addition NSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limts while sample absorbance ' 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P 3 25% difference in detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH * 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was riot detected.

GA QUALIFIER: I u validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0200 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7Q27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA UMIT CERTAINTY

AlkabutityasCaCO3 mg/L. 8119/1998 0001. 303 -- # -

mglL 8/19/1998 NW01 345 # -

mg/L 1/25/1999 0001 279 # -

mg/L 1Q25/1999 N001 282 # - -

Ammonia as NH4 mg/L 8i19/1998 0001 36.500 # -

mglL 1/25/1999 0001 39.900 -

Antimony mg/L 8/19M1998 0001 0.0010 U # 0.001.

mg/L 1/25/1999 0001 0.0010 U # 0.001.

Arsenic mg/L 8/19/1998 0001 . 0.0010 U # 0.001

mg/L 1/2511999 0001 0.00010 U # 0.0001

Cadmium mg/L 8/19/1998 0001 0.0010 U # 0.001

mg/L 1125/1999 0001 0.0010. U U 0.001

Calcium mg/L 8/19/1998 0001 378.000 a

mg/L 1/25/1999 0001 338.000 #

Chloride mg/L 8/19/1998 0001 331.000 #

mg/L 1/25/1999 0001 316.000 # - -

Fluoride mg/L 8/19/1998 0001 0.845 #

mgtL 1/25/1999 0001 0.350 # -

Gross Alpha pCIL 8/19/1998 0001 122.7 J # 47.6 ± 41.1

pC/L 1/25/1999 0001 75.2 # 43.1 ± 33.1

Gross Beta pCUL 8/19/1M998 0001 106.7 U 48.8 ± 33.1

pCIL 1/25/1999 0001 74.07 # 46.34 ± 302

.141na nnni1 0.0261 B- UJ # - -
iron 111um. - I-- __-

mg/L 1/25/1999 0001 0.0030 U U 0.W03

Lead mg/L 8/19/1998 0001 0.0010 U # 0.001

mg/L 1/5/1999 0001 0.0010 U U 0.001

Lead-2110 pCVL 8/19/1998 0001 1.00 U U 1 t 0.59

pCVL 1/25/1999 0001 0.97 U 0.97 ± 0.58

Magnesium mg/L 8/19/1998 0001 167.000 - -

mg/L 1/25/1999 0001 141.000

Manganese mg/L 8/19/1998 0001 2.490 -

mg/L 1/25/1999 0001 2.280 -#
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0200 Ground elevation was calculated as surveyed TOC elevation minus sUck up height reported in the Borehole
REPORT DATE: 7/27(1999 4:06 pm I

SAMPLE: QUALIFIERS: DETECTION - UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
Molybdenum mg/L 8/1911998 0001 0.114 E # -

mglL 1/25/1999 0001 0.177 1 - -

Nitrate mg/L 8/19/1998 0001 375.000 #
mg/L 1/2511999 0001 382.000 # - -

pH s.u. 8/19/1998 N001 7.12 # - -

s.u. 1/25/1999 N001 7.01 # -

Polonlum-210 pC/L 8/19/1998 0001 0.10 U 0.1 ± 0.12
pCIL 112511999 0001 0.08 U # 0.08 t 0.10

Radium-226 pCIUL 8/19/1998 0001 0.09 U # 0.09 ± 0.05
pCI/L 125/1999 0001 0.14 U - 0.14 t 0.09

Radium-228 pCIL. 8/19/1998 0001 0.57 # 0.4 * 0.25
pCI/L 11/1999 0001 0.80 U # 0.8 ± 0.47

Redox Potential mV 8/19/1998 N001 155 -

mV 1/2511999 N001 124 #

Selenium mg/L. 8/19/1998 0001 0.0011 B #
mg/L 1/2511999 0001 0.00022 B 9

Sodium mg/L 8/19/1998 0001 1110.000 #
mg/L 1/25/1999 0001 1020.000 #

Specific Conductance umhoslcm 8/19/1998 N001 5140 #
umhos/cm 1125/1999 N001 6430 ; #

Sulfate mg/L 8/19M1998 0001 2810.000 N J 9
mg/L 1/25/1999 0001 3010.000 9 -

Temperature C 8/19/1998 NOW 11.2 #
C 1/25/1999 N001 11.5 - -

Thorium-230 pCUL 8/19/1998 0001 1.2 U : 1.2 ±
pCIL 1/25/1999 0001 0.80 U # 0.8 *

Turbidity NTU 8/19/1998 N001 1.42 #
NTU 1/2511999 N001 1.43 # - -

Uranium mg/L 8/19/1998 0001 0.144 9 -

mg/L 1/25/1999 0001 0.143 #

Vanadium mg/L 8/19/1998 0001 0.0020 U # 0.002
mg/L 1/25/1999 0001 0.0010 U # 0.001

Page 30

J

2
J
2

J

2
2

41

2
* j

I

,j

i I



GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVV)

LOCATION: 0200 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE sdte code-RFN0 AND quality *ssurance a TRUE AND (NOT (dababationriqualifiers

LIKE ~R OR data validatiornqualifiers LIKE X ) OR isNuIl(da validationrqua2fiers)) AND DATE-SAMPLED between

#51111998# and X21i511999#

SAMPLE ID CODES: OOOX = Fitered sarnple (0.45 pjm). NOOX a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control mit~s.

+ Correlation coefficient for MSA a0.995.

A TIC b a suspected aldol-condensation product.

B inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

E Inorganic: Estimate value because of interference. see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.

C Pesticide result confirmed by GC-MS.

M GFAA duplicate Injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control miWts. Organic: Tentatively Identified cornpund (rIC).

S Result determnined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control imits while sample *bsorbance '50% of analytical spike absorbance.

0 Analyte determined in diluted sample.

P > 25% difference in detected pesticide or Arochlor concentrations between 2 co01mnns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged prior so *ampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: # * valdated according to Ouality Assurance guideines.
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GROUND WATER QUALflY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NEW)
LOCATION: 0201 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/27/1999 4:06 pm J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT LAB DATA OA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L. .18/1998 0001 393 i #

mg/L 8/18/1998 N001 426 #

mg/L 1/29/1999 0001 437 # -

mg/L 1/2911999 N001 443 # - -

Ammonia as NH4 mg/L 8/18/1998 0001 459.000 #

mg/L 1/29/1999 0001 376.000 #

Antimony mg/L 8/18/1998 0001 0.0010 U # 0.001 -

mg/L 1/29/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/18/1998 0001 0.0010 U 8 0.001 -

mg/L 1/29/1999 0001 0.00022 B # -.

Cadmium mg/L 8/18/1998 0001 0.0039 #

mg/L 1/29/1999 0001 0.0013 #

Calchim mg/L 8/18/1998 0001 440.000 #
mg/L 1/29/1999 0001 411.000 #

Chloride mg/L 8/18/1998 0001 353.000 #

mg/L 1/29/1999 0001 219.000 #

Fluoride mg/L 8/18/1998 0001 3.050 #

mg/IL 1/29/1999 0001 2.620 #

Gross Alpha pC/L 8/18/1998 0001 62.97 # 41.78 t 30.9
pCVL 1/29/1999 0001 46.30 U i # 46.3 ± 30.2

Gross Beta pCIL 8/18/1998 0001 83.56 # 48.17 t 31.6
pCiL 1/29/1999 0001 46.31 U # 46.31 t 28.5

Iron mg/L 8/18/1998 0001 0.0220 B U - -

mg/L 1129/1999 0001 0.0030 U # 0.003 -

Lead mg/L. 8/18/1998 0001 0.0010 U # 0.001 -

mg/L 1/29/1999 0001 0.0010 U # 0.001

Lead-210 pCi/L 8/18/1998 0001 0.97 U # 0.97 t 0.56
pCiL 1/29/1999 0001 1.15 U # 1.15 t 0.69

Magnesium mg/L 8/18/1998 0001 99.400 #

mg/L 1/29/1999 0001 87.500 i

Manganese mg/L. 8/18/1998 0001 3.850 #

mg/L 1/29/1999 0001 5.710 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE1OO) FOR SITE RFN01. RIFLE (NEW)

LOCATION: 0201 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/18/1998 0001 3.110 E - -

mg/L 1/29/1999 0001 3.150 -

Nitrate mg/L 8/18/1998 0001 693.000 #

mglL 1/29/1999 0001 463.000 #

pH s.u. 8118/1998 N001 6.86 a . -

s.u. 1/29/1999 N001 6.40 # - -

Polonlum-210 pCUL 8/18/1998 0001 0.07 U # 0.07 ± 0.09

pCIL 1/29/1999 0001 0.12 U # 0.09 ± 0.13

Radium-226 pCi.L 8/18/1998 0001 0.13 U # 0.13 * 0.07

pCi/L 1129/1999 0001 0.11 U # 0.11 t 0.06

Radium-228 pCUL 8/18/1998 0001 0.60 U # 0.6 t 0.36

pCI/L 1/291999 0001 0.66 U 1 0.66 t 0.39

Redox Potential mV 8/18/1998 NOOI 103 #

mV 1/29/1999 N001 205 #

Selenium mg/L 8/18/1998 0001 0.0063 #

mg/L 1/29/1999 0001 0.0028 B # -

Sodium mg/L 8/18/1998 0001 1180.000 #

mg/L 1/29/1999 0001 971.000 -

Specific Conductance umhos/cm 8118/1998 N001 6140 #

umhos/cm 1/29/1999 N001 6680 # -

Sulfate mg/L 8/1B/1998 0001 3670.000 N J #

mg/L. 1/29/1999 0001 3260.000 # -

Temperature C 8/18/1998 N001 15.0 #

C 129/1999 -N001 9.8 #

Thorium-230 pCVL 8/18/1998 0001 1.2 U # 1.2 ±

pCi/L 1/29/1999 0001 0.80 U # 0.8 *

Turbidity NTU 8/18/1998 N001 2.81 #

NTU 1/29/1999 N001 3.26 # -

Uranium mg/l. 8/18/1998 0001 0.0837 #

mg/L 1/29/1999 0001 0.101 1

Uranium-234 pCVL 8/18/1998 0001 31.0 # - ±

Uranium-235 pC/L 8/18/1998 0001 1.6 BN # - *
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4j
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW-
LOCATION: 0201 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER- - UNITS DATE -ID RESULT--- LAB DATA QA LIMIT CERTAINTY
Uranium-238 pCUL 811811998 0001 32.7 N J # -

Vanadium mg/L 8/18/1998 0001 0.0020 U # 0.002

mg/L 1/2911999 0001 0.0010 U 8 0.001

RECORDS: SELECTED FROM USEE100 VWERE site code- RFN01 AND quallty assurance - TRUE AND (NOT (datbvalidatiornqualifien
LIKE RI OR datavalidationqualifiers LKE 'X) OR IsNull(da4_valkdationrquaflfers)) AND DATESAMPLED between
#5/1/19988 and 82/15119998

SAMPLE ID CODES: O0X * Filtered sample (0.45 pm). N00X * Unfiltered sample. X *replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlatbon coefficient for MSA '0.995.
A TIC Is a suspected aldol-condensatlon product-
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifiwe see case narratve.
H Holding time expired. value suspect.
I Increased detection limit due to required diutlon.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injedion precision not met.
N Inorganic or radiochemical: Spike sample recovery not within contro limits. Organic: Tentatively Identified cornpund (TC).
S Result determined by method of standard addition IMSA).
U Analytical resuli below detection limit.
W Post-digestion spike outside control rlmits wMil sample absorbance '50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference hi detected pesticide or Arochilor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: S validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVW)
LOCATION: 0202 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8117/1998 0001 602 # -

mg/L 8/17/1998 N001 600 - -

mg/L 1/29/1999 0001 606 # -

mg/L 1/2911999 N001 608 # -

Ammonia as NH4 mg/L 8/17/1998 0001 213.000

mg/L 1/29/1999 0001 196.000 # - -

Antimony mg/L 8/17/1998 0001 0.0010 U # 0.001

mg/L 1/2911999 0001 0.0010 U # 0.001 -

Arsenic mg/L 8/1711998 0001 0.0010 U # 0.001 -

mg/L 112911999 0001 0.00010 U # 0.0001 -

Cadmium mg/L 8/17/1998 0001 0.0016 U - -

mg/L 1/29/1999 0001 0.0010 U U 0.001

Calcium mg/L 8/17/1998 0001 186.000 #

mg/L 1/29/1999 0001 174.000 # -

Chloride mg/L 8/17/1998 0001 127.000 #

mg/L 1/29/1999 0001 132.000 #

Fluoride mg/L 8117/1998 0001 4.610 #

mg/L 1129/1999 0001 4.380 U - -

Gross Alpha pCUL 8/17/1998 0001 115.6 # 25.4 t 26.7

pCi/L 1/29/1999 0001 94.25 J # 23.36 ± 22.9

Gross Beta pC/L 8/17/1998 0001 . 101.0 # 24.7 ± 18.8

pCUL 1/2911999 0001 66.16 # 23.7 ± 16.7

Iron mg/L 8/17/1998 0001 0.0144 B U #

mg/n. 1/29/1999 0001 0.0146 B U U

Lead mg/l 8/17/1998 0001 0.0010 U U 0.001

mg/L 1/2911999 0001 0.0010 U U 0.001 -

Lead-210 pCi/L 8/17/1998 0001 0.98 U U 0.98 ± 0.58

pCU/L 1/29/1999 0001 0.94 U U 0.94 ± 0.55

Magnesium mg/L 8/17/1998 0001 57.100 U

mg/L 1/2911999 0001 49.000 #

Manganese mg/L 8/17/1998 0001 1.560 #

mg/L 1/29/1999 0001 1.370 U - -
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GROUND WATER OUALfTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEWV)
LOCATION: 0202 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported, in the Borehole
REPORT DATE: 712711999 4:08 pm

SAMPLE: QUALIFIERS: DETECTION UIN-
PARAMETER UNITS -DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Molybdenum mg/I. 8/17/1998 0001 1.310 9

mg/L 1/29/1999 0001 1.080 - -

Nitrate mgtL 8/17/1998 0001 52.80 I - -

mg/L 1/29/199w 0001 27.10 OD-

pH S.u. 8/17/1998 N0011 7.24 - -

&U. 1129/1999 N0011 7.08

Polonium-210 pCI/L 8/17/1998 0001 0.09 U 1 0.07 10.10

pCI/L 1/29/1999 0001 0.12 U 1 0.04 t 0.09

Radium-228 pCI/I. 8/17/1998 0001 0.14 U 1 0.14 t 0.08

pCI/I 11re9/1999 0001 0.12 U 5 0.12 t 0.07

Radium-228 pCI/L. 8/17/1998 0001 0.87 1 0.88 t 0.40

pCI/L 1/291999 00011 0.58 U 1 0.88 * 0.41

Redox Potential mV 8/17/1998 N001 204 1 - -

mV 1/29/1999 NC)01 -48

Selenium mg/l. 8/17/1998 0001 0.0016 B

mg/I. ir2911999 00011 0.00074 B I

Sodium mg/I. 8/17/1998 0001 499.000 1

mg/I. 1/29/1999 0001 486.000 - -

Specific Conductance umhos/cm 8/17/1998 N0011 4180

umhos/cmn 1/29/1999 N00l 4320 - -

Sulfate mg/I. 8/17/1998 0001 1380.000 1

mg/I. 1/29/1999 0001 1400.000 - -

Temperature C 8/17/1998 N001 16.1 - -

C 1/29/1999 N001 10.8 -

Thorlum-230 pCl/I. 8/17/1998 0001 1.2 U 1 1.2 t

pCI/I 1/29/1999 0001 0.80 U 5 0.8 t

Turbidity NTU 8/17/1998 N00l 1.051

NTU 1/29/1999 NO0l 8.905

Uranium mg/I. 8/17/1998 0001 0.209 1-
mg/I. 1/29/1999 00011 0.191 x -

Vanadium mg/I. 8/17/1998 0001 0.0020 U 5 0.002

mg/l. 1/29/1999 0001 0.0010 U 1 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0202 Ground elevation was calcubated as surveyed TOC elevation minusstck bp height reported in the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION -UN-

PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site code RFNO1 AND qualitysssurancen TRUE AND (NOT (dat vardation.qualfiers
LIKE WR OR data valklationqualiers LKE X ) OR IsNuil(datavalidationrqualfers)) AND DATE SAMPLED between
#511S1 998# and #2115/1999#

SAMPLE ID CODES: OOOX - Fitered sample (0.45 prm). NOOX u Unfilkered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control Emits.
+ Correlation coefficient for MSA c 0.995.
A TIC is a suspected aldot-condensation produd.

B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC.MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate hijection precision not met.

N hIorganic or radiochemical Spe sample recovery not within control Emits. Organic: Tentatively Identified compund (TiC).-

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control lirits while sample absorbance '50% of analytical spike absorbance.

D Analyte determined in diluted sample.

P , 25% difference In detected pesticide or Aochbor concentrations between 2 ecolumns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection lirnit.

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination. pH 3 9.
R Unusable result.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # * validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location is undefined.
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GROUNDWATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0205 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 727/1999 4:06 pmn

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT- LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 8Q24/1998 0001 168 L #

mg/L 8/24/1998 N001 172 L #-

mg/L 1/2511999 0001 180 L #

mg/L 1/25/1999 N001 209 L # - -

Ammonia as NH4 mg/L 8/24/1998 0001 0.692 L = - -

mg/L 1/25/1999 0001 0.584 L #

Antimony mglL. 8/24/1998 0001 0.0030 B L -#

mg/l. 1/25/1999 0001 0.0040 L #

Arsenic mg/l. 8/2411998 0001 0.0181 L # - -

mg/I 1/25/1999 0001 0.0231 L # -

Cadmium mg/L. 824/1998 0001 0.0010 U L # 0.001

mg/l. 1/25/1999 0001 0.0010 U L # 0.001

Calcium mg/l. 8/241998 0001 29.800 L # -

mg/L. 1/25/1999 0001 22.500 L #

Chloride mg/L 8/2411998 0001 1450.000 L #

mg/L. 1/25/1999 0001 1470.000 L #

Fluoride mg/L 8/24/1998 0001 1.490 L # - -

mg/L 1/25/1999 0001 1.750 L #

Gross Alpha pC/L 8/2411998 0001 26.28 U L # 26.28 t 15.5

pCUL 1/25/1999 0001 30.56 U L # 30.56 ± 17.1

Gross Beta pCIL 8/24/1998 0001 24.28 U L # 24.28 ± 14.2

pCiL 1/25/1999 0001 34.22 U L # 34.22 ± 19.6

Iron mg/L 8/24/1998 0001 0.0075 B UL -

mg/L 125/1999 0001 0.0030 U L # 0.003

Lead mg/IL 8/24/1998 0001 0.0010 U L # 0.001

mg/L 1/25/1999 0001 0.0010 U L # 0.001

Lead-210 pCIL 8/24/1998 0001 0.93 U L # 0.93 ± 0.53

pCUL 1/25/1999 0001 0.96 U L # 0.96 ± 0.57

Magnesium mg/L 8/24/1998 0001 8.060 L #

mg/L 11/25/11999 0001 5.450 L #

Manganese mg/L 8/24/1998 0001 0.0272 L #

mg/L. 1/25/1999 0001 0.0352 L #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0205 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 812411998 0001 0.0138 L - -

mg/L 1f25/1999 0001 0.0184 L # -

Nitrate mg/L 812411998 0001 1.680 L #

mg/L 112511999 0001 0.869 B L #

pH s.u. 8124/1998 N001 7.98 L t - -

s.u. 1125/1999 N001 8.03 L # - -

Polonium-210 pCIL 812411998 0001 0.08 UL # 0.04 0.07

pCI/L 1125/1999 0001 0.09 U L # 0.09 t 0.10

Radium-226 pCIiL. 8124/1998 0001 1.94 L # 0.14 t 0.20

pCiL 1125/1999 0001 1.47 L Y 0.13 t 0.18

Radium-228 pCUIL 8/24/1998 0001 1.68 L # 0.63 t 0.41

pCi/L 1125/1999 0001 1.39 L # 0.68 t 0.43

Redox Potential mV 8/24/1998 N001 26 L # - -

mV 1/25/1999 N001 214 L #

Selenium mg/L 8/24/1998 0001 0.0043 B L #

mg/L 1/25/1999 0001 0.0030 B L #

Sodium mg/L 8124/1998 0001 926.000 L #

mg/L 1/25/1999 0001 973.000 L #

Specific Conductance umhos/cm 812411998 N001 4500 L #

umhoslcm 112511999 N001 4940 L # -

Sulfate mg/L . 8f24/1998 0001 43.400 L #

mg/L 1125/1999 0001 38.400 L #

Temperature C 8124/1998 N001 16.7 L #

C 1125/1999 N001 11.7 L # - -

Thorium-230 pCiL/ 8124/1998 0001 1.2 U L # 1.2 ±

pCilL. 1125/1999 0001 0.80 U L # 0.8 t

Turbidity NTU 1125/1999 N001 3.99 L I - -

Uranium mg/L 8/24/1998 0001 0.0035 L #

mg/L 1/25/1999 0001 0.0049 L I - -

Vanadium mg/L 8/24/1998 0001 0.0020 U L # 0.002

mg/L 1/25/1999 0001 0.0012 8 L - -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVY)
LOCATION: 0205 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE dtsecod&eRFN01 AND quallty_assurance u TRUE AND (NOT (dat_validatbn qualifiers
LIKE 'R^ OR data~validationrqualfiers LIKE 'X ) OR IsNul(datayvalldationrqualifiems)) AND DATESAMPLED between
#511/19981 and #215/11999#

SAMPLE ID CODES: 000X a Filtered sample (0.45 pm). N00X a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
. Replicate analysis not within control limits.
+ Correlation coefficient for MSA '0.995.
A TIC l a suspected aldol-condensation product.
9 Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blanL
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GCOMS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect
I Increased detection limE due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFM duplicate Injection precision not met.
N Inorganic or radiochembica Spike sample recovery not w4thin control limits. Organic: Tentatively Identified compund (1C).
S Result determined by method of standard addition VISA).
U Analytical result below detection limlt.
W Post-digestion spike outside control limits whle sample absorbance' 50% of analytical spike absorbance.
D Analyt. determined In diluted sample.
P 3 25% difference In detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

1 Result above upper detection limit.

'I!
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DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH 2 9.
R Unusable result.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 8 validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prIor to sampling.
X Location is undefined. J
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NEW)
LOCATION: 0206 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinltyasCaCO3 mg/L 812011998 . 0001 392 t - -

mg/L 8/20/1998 N001 447 #

mg/L 1/29/1999 0001 464 - -

mg/L 112911999 N001 465 #

Ammonia as NH4 mg/L 8/2011998 0001 60.400

mg/L 1/29/1999 0001 618.000 1 - -

Antimony mg/L 8/20/1998 0001 0.0010 U # 0.001

mg/L 1/29/1999 0001 0.0010 U # 0.001 -

Arsenic mg/L 8/20/1998 0001 0.0025 B #U

mg/L 1/29/1999 0001- 0.0022 B # -

Cadmium mg/L 82011998 0001 0.0010 U # 0.001

mg/L 1/2911999 0001 0.0010 U # 0.001 -

Calcium mg/L 8/20/1998 0001 421.000 #

mg/L 1/2911999 0001 407.000 # - -

Chloride mg/L 8/20/1998 0001 770.000 #

mg/L 1/29/1999 0001 653.000 0 - -

Fluoride mg/L 8/W2/98 0001 0.101 B #

mg/L 1/2911999 0001 0.157 # -

Gross Alpha pCUL 8/20/1998 0001 96.63 U # 96.63 ± 56.5

pCiL 1/29/1999 0001 93.61 U J I 93.61 ± 51.4

Gross Beta pCi/L 8/20/1998 0001 96.61 U # 96.61 t 57.5

pCiL 1/29/1999 0001 8129 U U 81.29 ± 45.5

Iron mg/I 8/20/1998 0001 4.340 # -

mg/L 1/2911999 0001 3.670 a -

Lead mg/L 8/2011998 0001 0.0010 U # 0.001

mg/L 1/29/1999 0001 0.0010 U # 0.001 -

Lead-210 pCUL 8/20/1998 0001 0.91 U # 0.91 ± 0.53

pCiL 1/29/1999 0001 0.95 U # 0.95 ± 0.57

Magnesium mg/L 8/20/1998 0001 188.000 #

mglL 1/29/1999 0001 210.000 #

Manganese mg/L 8/20/1998 0001 2.290 #

mg/L 1/29/1999 0001 1.980 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEV,
LOCATION: 0206 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT - LAB DATA QA LIMIT CERTAINTY.

Molybdenum mgfL 8f2011998 0001 0.0746 i #

mgfL 112911999 0001 0.0684 #

Nitrate mg/L 8/20/1998 0001 0.0228 B U #

mg/L 1f29/1999 0001 0.475 B #

pH s.u. 8/20/1998 N001 7.29 # - -

s.u. 1/29/1999 N001 6.55 #-

Polonium-210 pCI/L 8f20/1998 0001 0.09 U # 0.05 t 0.09

pCU/L 1/29/1999 0001 0.08 U # 0.08 t 0.10

Radium-226 pCI/L 8/20f1998 0001 0.12 U # 0.12 * 0.07

pC/L 1/29/1999 0001 0.12 U # 0.12 t 0.07

Radium-228 pCI/L 8/20/1998 0001 0.92 # 0.58 t 0.36

pCI/L 1/29/1999 0001 1.00 # 0.65 * 0.40

Redox Potential mV 8/20/1998 N001 -70 #

mV 1129/1999 N001 -127 #

Selenium mg/L. 8/20/1998 0001 0.0015 B #

mg/L 1/29/1999 0001 0.00052 B #

Sodium mg/L 8/20/1998 0001 2730.000 #

mg/L 1/29/1999 0001 2640.000 # - --

Specific Conductance umhos/cm 8/20/1998 NW01 9310 i #

umhos/cm 1/29/1999 N001 11770 #

Sulfate mg/L 8/20/1998 0001 6420.000 #

mg/L 1/29/1999 0001 .5940.000 0

Temperature C 8/20/1998 NW1 12.0 #

C 1/29/1999 N001 12.0 # - -

Thorium-230 pCI/L 820/1998 0001 1.2 U # 1.2 ±

pCI/L 1/29/1999 0001 0.80 U # 0.8 t

Turbidity NTU 8/20/1998 N001 67.8 # -

NTU 1/29/1999 N001 3.73 # -

Uranium mg/L 8/20/1998 0001 0.0053 f - -

mg/L 1/29/1999 0001 0.0039 #

Vanadium mg/L 8/20/1998 0001 0.0041 B #

mg/L 1/29/1999 0001 0.0044 B # -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE~i

LOCATION: 0206 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7127/1999 4:06 pmi

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE1100 WHERE shoe coden'RFN01 AND quarity ssurance -TRUE AND (NOT (databvldationqualifiers

LtKE 'RI OR dabkyalidation-quabfifers LIKE 'X ) OR tsNufl(datava idatiori_quafifiers)) AND DATESAMPLED between
5/11/19981 and t2/15119991

SAMPLE ID CODES: 000X - Fitered sample (0.45 pm). NOOX * Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within contro limits.

+ Correlation coefficient for MSA - 0.995.
A TIC Is a suspected aldol-ondensation product.

B Inorganic: Result is between the iDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GCOMS.

Z Laboratory defined (USEPA CLP organic) quarifier, ee case narrative.

H Holding time expired, value suspect.
I Increased detecion m due to required dilution.

C Pesticide result confirmed by GC-MS.

M GFAA duplicate injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition 0JISA).

U Analytical result below detection iknit.

W Post-digestion spike outside control limits Mile sample absorbance I 50% of analytical spike absorbance.

0 Analyte determined In diluted eample.

P > 25% difference In detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

: Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: I a validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEUI)
LOCATION: 0207 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 727/11999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS - DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 8U1811998 0001 196 L - -

mg/L 8/18/1998 N001 187 L -

mg/L 1/27/1999 0001 218 L # - -

mg/L 1/Z7/1999 N001 229 L 1 - -

Ammonia as NH4 mg/L 8/18/1998 0001 1.170 L #

mg/L 1/27/1999 0001 0.744 L # -

Antimony mg/. 8118/1998 0001 0.0010 U L # 0.001 -

mg/L 1/27/1999 0001 0.0010 U L # 0.001 -

Arsenic mg/L. 8/18/1998 0001 0.0030 B L I -

mg/IL 1/27/1999 0001 0.0049 B L #

Cadmium mg/L 8J18/1998 0001 0.0010 U L # 0.001
mg/L 1/Z7/1999 0001 0.0010 U L 1 0.001 -

Calcium mg/L 8/18/1998 0001 1S.800 L #

mg/L 1127/1999 0001 15.900 L

Chloride . mg/L 8/1181998 0001 399.000 L I - -

mg/L 1/27/1999 0001 63.700 L # - -

Fluoride mg/L. 8/1811998 0001 2.020 L #

mg/L 1/27/1999 0001 1.980 L # - -

GrossAlpha pCVL 8/18/1998 0001 11.08 U L # 11.08 i 7.40

pCUL 1127/1999 0001 11.21 U L # 11.21 t 6.54

Gross Beta pCIL 8/18/1998 0001 12.06 U L # 12.06 t 6.88

pCi/L *1/27/1999 0001 11.50 U L # 11.5 t 6.60

Iron mglL 8118/1998 0001 0.0148 B UL #

mg/L 1127/1999 0001 0.0057 B UL * #

Lead mg/L 8118/1998 0001 0.0010 U L # 0.001 -

mg/. 1/27/1999 0001 0.0010 U L # 0.001 -

Lead-210 pCI/L 8/1811998 0001 0.93 U L 5 0.93 t 0.54
pCU/L 1/27/1999 0001 1.02 U L # 1.02 * 0.61

Magnesium mg/L 8/18/1998 0001 3.510 L - -

mg/L 1/27/1999 0001 3.270 L # - -

Manganese mg/L 8/1811998 0001 0.0182 L # .

mg/IL 1127/1999 0001 0.0281 L # - -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEV)

LOCATION: 0207 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT -CERTAINTY

Molybdenum mgJL 8/18/1998 0001 0249 L # - - -

mg/L 1/271999 0001 0.213 L # -

Nitrate mg/L 8t18U1998 0001 0.253 B L #

mg/L 1/27/1999 0001 .0.455 B L # -

pH s.u. 8/18/1998 N001 8.56 L # - -

s.u. 171999 N001 8.52 L I - -

Polonium-210 pCI/I. 8/1811998 0001 0.08 UL 1 0.06 ± 0.09

pCi/L 1/27/1999 0001 0.10 UL # 0.08 ± 0.11

Radium-226 pCiUL 8/18/1998 0001 0.15 U L # 0.15 t 0.09

pCiUL 1/27/1999 0001 0.15 L # 0.14 t 0.09

Radium-228 pCUL 8/18/1998 0001 0.73 U L # 0.73 * 0.43

pCUL 1/27/1999 0001 0.80 U L # 0.8 t 0.47

Redox Potential mV 8/18/M998 N001 117 L #

mV 1/27/1999 N001 4117 L # -

Selenium mg/L 8/18/1998 0001 0.0010 U L # 0.001 -

mglL 1/27/1999 0001 0.00010 U L I 0.0001 -

Sodium mglL 8/181998 0001 371.000 L #

mglL 1/2711999 0001 379.000 L #

Specific Conductance umhos/cm 8/18/1998 N001 2360 L #

umhos/cm 1/27/1999 N001 2480 L #

Sulfate mg/L 8/18/1998 0001 134.000 L #

mg/L 1/27/1999 0001 95.300 L K - -

Temperature C 8/18/1998 N001 14.4 L .

C 1/27/1999 N001 13.0 L # -

Thorlum-230 pCiUl. 8/18/1998 0001 1.2 U L # 1.2 t

pCUiL. 1/27/1999 0001 0.80 U L # 0.8 t

Turbidity NTU 8/18/1998 N001 1000 L # -

NTU 1/27/1999 N001 405 L -

Uranium mg/L 8/18/1998 0001 0.0013 L # - -

mg/L 1/27/1999 0001 0.0010 U L # 0.001 -

Vanadium mg/L 8/18/1998 0001 0.0020 U L # 0.002 -

mg/l. 1/27/1999 0001 0.0010 B L # - -
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I
GROUND WATER QUALmIY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEv"
LOCATION: 0207 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID -RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site codeWRRFNOt AND qualkyassurance a TRUE AND (NOT (datasvalidaon-qualifiers
LIKE -RI OR datavalkdationrqualifiers LIKE XO) OR IsNul(datR validation qualifiers)) AND DATESAMPLED between
#5t1/19981 and #V15/1999#

SAMPLE ID CODES: OOOX u Filtered sample (0.45 pm). NOOX * Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA - 0.995.
A TIC Is a suspected aldot-condensation product.
B Inorganic: Result Is between the tDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required ditution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injedion precisIon not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (MlC).
S Result determined by method of standard addition QJSA).
U Analytical result below detection limit.
W Post-digestIon spike outside control limits while sample absorbance - 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P > 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organib) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit

DATA QUALIFIERS:
J Estimated value. F Low now sampling method used.
G Possible grout contamination, pH , 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: 8 a validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVV)

LOCATION: 0208 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION '' UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/l. 8/18/1998 . 0001 347 # - - -

mg/L 8118/1998 N001 351 #

mg/L 1/29/1999 0001 365 #

mg/L 1/29/1999 N001 371 #

Ammonia as NH4 mg/L - 8/1811998 0001 172.000 # - -

mglL 1/29/1999 0001 147.000 0

Antimony mg/L 8/18/1998 0001 0.0015 B #

mg/L 1/29/1999 0001 0.0012 B # -

Arsenic mg/L 8/18/1998 0001 0.0041 B # - -

mg/l. 1129/1999 0001 0.0042 B #

Cadmium mglL 8/18/1998 0001 0.0011 a

mglL 1/29/1999 0001 0.0010 U # 0.001 -

Calcium mg/L 8/18/1998 0001 407.000 # -

mg/L 1/29/1999 0001 392.000 #

Chloride mg/L 8/18/1998 0001 706.000 0 #

mg/L 1/2911999 0001 607.000 a

Fluoride mg/L 8/18/1998 0001 0.634 ' #

mg/l. 1/29/1999 0001 0.555 #

Gross Alpha pCi/L 8/18/1998 0001 44.79 U # 44.79 i 27.9

pCUfL 1/29/1999 0001 51.35 U J # 51.35 i 32.0

Gross Beta pCiUL 8/1811998 0001 48.17 U # 48.17 t 28.5

pCi/L .1/29/1999 0001 46.50 U # 46.5 ± 27.5

Iron mg/L 8/18/1998 0001 0.0146 B U -

mg/L 1/29/1999 0001 0.0030 U . # 0.003 -

Lead mg/L 8/1811998 0001 0.0010 U U 0.001 -

mg/L 1/29/1999 0001 0.0010 U # 0.001 -

Lead-210 pCiL/. 8/18/1998 0001 0.94 U # 0.94 t 0.55

pCU/L 1/29/1999 0001 1.01 U # 1.01 ± 0.59

Magnesium mg/L 8/18/1998 .0001 124.000 0

mg/L 1/2911999 0001 113.000 #

Manganese mg/L 8/18/1998 0001 1.050 # - -

mg/l. 1/29/1999 0001 1.720 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEv"
LOCATION: 0208 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/2711999 4:05 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER - UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/11811998 0001 0.750 E - -

mg/L 1/2911999 0001 0.898 1

Nitrate mg/L . 818/11998. 0001 170.000 N

mg/L 1/29/1999 0001 108.000 N

pH s.u. 8/1811998 NW11 7.07 # -

s.u. 1/291999 N001 6.37 # - -

Polonium-210 pCUL 8/1811998 0001 0.06 U # 0.06 i 0.07

pCiL 1/29/1999 0001 0.09 U # 0.09 * 0.11

Radium-226 pCi/L 8/18/1998 0001, 0.13 U # 0.13 ± 0.08

pCI/L 1/29/1999 0001 0.18 # 0.11 t 0.08

Radlum-228 pCUL 8/18/1998 0001 0.60 U # 0.6 * 0.36

pCiL/. 1/29/1999 0001 0.82 # 0.63 t 0.39

Redox Potential mV 8U18/1998 N001 86 # - :

mV 1/29/1999 N001 147 .#

Selenium mg/L 8/1 8/1 998 0001 0.0034 B # - -

mg/L 1/2911999 0001 0.0019 B a

Sodium mg/L 8/18/1998 0001 1180.000 -

mg/L 1/29/1999 0001 1120.000 *

Specific Conductance umhos/om 8/18/1998 N001 5890 #

umhos/cm 1/29/1999 N001 7340 N #

Sulfate mglL 8/18/1998 0001 3000.000 N J #

mg/L 1/29/1999 0001 2850.000 N

Temperature C 8U18/1998 N001 12.9 #

C 1/29/1999 N001 11.9 # -

Thorium-230 pCiUL. 8/18/1998 0001 1.2 U N 1.2 ±

pCU/L 1/29/1999 0001 0.80 U # 0.8 ±

Turbidity NTU 8/18/1998 N001 1.61 -

NTU 1/2911999 N001 2.36 # -

Uranium mg/L . 8/18/1998 0001 0.0564 #

mg/L 1/29/1999 0001 0.0611 #

Vanadium mg/L 8/18/1998 0001 0.0020 U # 0.002

mg/L 1/29/1999 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0208 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE ste code-RFNOI AND quality assuranceu TRUE AND (NOT (data vaidatkmn quaflfiers

LIKE R' OR data-validatiorqualferm LIKE "X ) OR IsNull(data~validatiorLqualtfiers)) AND DATESAMPLED between
#511i1998Y and #2i1511999#

SAMPLE ID CODES: 0OOX = Filtered sample (0.45 Iam). NOOX - Unfiltered sample. X s replicate nunber.

LAB QUALIFIERS:
* Replicate analysis not within control lmils.
+ Correlation coefficient for MSA ' 0.995.

A TIC Is a suspected aldo-condensation product.

B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection EmKi due to required dilution.

C Pesticide resull confirmed by GC-MS.
M GFAA duplicate injection precision not met.

N Inorganic or radiochemical: Spie sample recovery no vthin control linits. Organic: Tentatively identified compund (TIC).

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control limits while sample absorbance '50% of analytical spike absorbance.

D Analyte determined in diluted sample.
P 3 25% difference In detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratoty defined (USEPA CLP organic) qualifier, ee case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.

G Possible grout contamination. pH 3 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: S = validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"e
LOCATION: 0210 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE- QUAUFIERS: DETECTION UN-
PARAMETER - UNITS DATE- ID RESULT - LAB DATA QA. LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 827/11998 0001 481 # - -

mgL 8/7/1998 N001 454 # - -

mg/L 1/2611999 0001 467 9 -

mg/L 1/26/1999 N001 467 J

Ammonia as NH4 mg/L 8/27/1998 0001 0.0112 B I -

mg/L 1/25/1999 0001 0.0338 B # -

Antimony mg/L 8/2/1998 0001 0.0010 U 1 0.001

mg/L 1/2611999 0001 0.0010 U # 0.001

Arsenic mg/L 8/27/1998 0001 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.00010 U # 0.0001

Cadmium mg/L 8/2711998 0001 0.0010 U # 0.001

mg/L 1/28/1999 0001 0.0010 U # 0.001

Calcium mg/L 8/27/1998 0001 309.000 #

mg/L 1/26/1999 0001 317.000 -

Chloride mg/L 8/27/1998 0001 372.000 #

mg/L 1/26/1999 0001 392.000 -

Fluoride mg/L 8/27/1998 0001 0.651 #

mg/L 1/26/1999 0001 0.256 #

Gross Alpha pCVL 8/27/1998 0001 63.44 5 35.69 t 27.6

pC/L 1126/1999 0001 34.26 U # 34.26 ± 21.4

Gross Beta pCi/L 8/27/1998 0001 36.77 # 36.38 ± 22.6

pCVL 1/28/1999 0001 34.53 U # 34.53 t 21.3

Iron mg/L 8/27/1998 0001 0.0048 B U #

mg/L 1/26/1999 0001 0.0030 U # 0.003 -

Lead mg/L 8127/1998 0001 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.0010 U # 0.001

Lead-210 pCVL 8/27/1998 0001 0.93 U # 0.93 t 0.53

pC/L 1/26/1999 0001 0.98 U # 0.98 ± 0.59

Magnesium mg/L 8W27/1998 0001 172.000 #

mg/L 1/261999 0001 175.000 #

Manganese mg/L 8/27/1998 0001 0.0487 # -

mg/L 1/2/11999 0001 0.0568 # - -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0210 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

-Molybdenum mgiL 8S1/1998 0001 0.0125 U - -

mg/L 1126/1999 0001 0.0037 B #

Nitrate mg/L 8127/1998 0001 8.600 #

mg/L 1/26/1999 0001 10.600 - -

pH s.U. 8127/1998 N001 6.83 - -

s.u. 112611999 N001 6.95 -

Polonium-210 pCiUL 827/1 998 0001 0.09 U # 0.09 t 0.10

pCiUL. 1126/1999 0001 0.10 U # 0.07 t 0.10

Radium-226 pCUL 8/27/1998 0001 0.14 U U 0.14 t 0.07

pCUL 1/26/1999 0001 0.13 U # 0.13 t 0.07

Radium-228 pCUL 8127/1998 0001 0.81 # 0.63 t 0.39

pCU/L 1/26/1999 0001 0.72 U # 0.72 t 0.42

Redox Potential mV 8/27/1998 N001 156 1 -

mV 1126/1999 N001 184 - # -

Selenium mg/L 8/27/1998 0001 0.0010 U # 0.001

mg/L. 1/26/1999 0001 0.00010 U # 0.0001 -

Sodium mg/L 8/27/1998 0001 722.000 # -

mg/L 1126/1999 0001 669.000 #

Specific Conductance umhos/cm 8127/1998 N001 4430 #

umhos/cm 1126/1999 N001 4960 #

Sulfate mg/L 812711998 0001 1970.000 #

mg/L 1/2611999 0001 2210.000 #

Temperature C 8/27/1998 N001 13.5 #

C 1126/1999 N001 13.0 # - -

Thorium-230 pCUL 8127/1998 0001 1.2 U # 1.2 ±

pCi/I. 112611999 0001 0.80 U 1 0.8 -

Turbidity NTU 8127/1998 N001 7.90 # -

NTU 1126/1999 N001 8.23 #

Uranium mg/L 8127/1998 0001 0.0540 #

mg/L 1126/1999 0001 0.0573 #

Uranium-234 pCUtL 8/27/1998 0001 24.1 1 - ±

Uranium-235 pCi/L. 8127/1998 0001 0.99 BN # - t
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0210 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER- UNITS- DATE - ID RESULT- LA3 DATA QA - LIMIT CERTAINTY-

Uranium-238 pCI/L .8/27/1998 0001 20.4 N J # - ±

Vanadium mg/L 8/2711998 0001 0.0020 U # 0.002

mg/L 1/2611999 0001 0.0010 U # 0.001,

RECORDS: SELECTED FROM USEE100Y HERE site code.RFN01 AND qualky_assurance - TRUE AND (NOT (data yaldationrqualifiers
LIKE -R OR data.validation.qualflers LIKE "X) OR IsNuN(data_valkdatlonquaffleis)) AND DATESAMPLED between

5Y1/1998J and #2/15/19998

SAMPLE ID CODES: 000X u Filtered sample (0.45 pm). NOOX * Unfillered sample. X - repicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limts.
+ Correlation coefficient for MSA - 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDI.. Organic: Analyte also found In method blank.
E Inorganic: Esimate vahie because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-.MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, vahie suspect.
I Increased detection Emit due to required diution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiocherical: SpIke sample recovery not within control lrmie. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addItion PASA).
U Analytical result beiow detection limit.
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference in detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possibl grout contamination, pH - 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location [a undefined.
U Parameter analyzed for but W;e not detected.

OA QUALIFIER: 1 a validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVV)

LOCATION: 0211 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

-Alkalinity as CaCO3 mg/L. 8120/1998 .0001 388 #

mg/L 8U20/1998 N001 385 #

mglL 1/20/1999 0001 489 #

mg/L 1/20/1999 N001 491 #

Ammonia as NH4 mg/L 8/20/1998 0001 0.300 #

mg/L 1)20/1999 0001 0.314 #

Antimony mg/L. 820/1998 0001 0.0010 U * 0.001

mg/L 1)20/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/20/1998 0001 0.0010 U a 0.001

mglL 1/20/1999 0001 0.00010 B a -

Cadmium mg/L 8/20/1998 0001 0.0010 U 8 0.001

mg/L 1t20/1999 0001 0.0010 U # 0.001

Calcium mg/L 8)20/1998 0001 388.000 U

mg/L 1/20/1999 0001 388.000 a

Chloride mg/L 8/20/1998 0001 264.000 #

mg/l. 1/20/1999 0001 307.000 0

Fluoride mg/L 8/20/1998 0001 0.132 B #

mg/L 1/20/1999 0001 0.263 #

Gross Alpha pCi/L 8/20/1998 0001 100.6 J # 45.3 t 37.5

pC/L 1/20/1999 0001 62.4 # 37.6 t 28.5

Gross Beta pCilL 8/20/1998 0001 48.58 U # 48.58 ± 29.7

pCIL. 1)20/1999 0001 40.19 U 34.96 * 22.0

Iron mg/L 8/20/1998 0001 0.0068 B UJ #

mg/L 1/20/1999 0001 0.0142 B U - -

Lead mg/L 8/20/1998 0001 0.0010 U - 0.001 -

mglL 1/20/1999 0001 0.0015 B - -

Lead-210 pCiL/. 8/20/1998 0001 0.91 U a 0.91 * 0.55

pCi/L. 1/20/1999 0001 0.94 U 0.94 ± 0.57

Magnesium mg/L. 8/20/1998 0001 211.000 #

mg/L 1/20/1999 0001 200.000 #

Manganese mg/L 8/20/1998 0001 0.0179 #

mg/L 1)20/1999 0001 0.0207 #
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j
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0211 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7127/1999 4:08 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
Molybdenum mgtL 8/20/1998 0001 0.0025 BE .D - -

mg/L 1/20/1999 0001 0.0021 B #

Nitrate mg/L 8/0/1998 0001 77.000 #

mg/L 1/20/1999 0001 105.000 #

pH s.u. 8120/1998 N001 8.83 I-
s.u. 1/20/1999 N001 6.94 # - -

Polonium-210 pCUL 8/201i998 0001 0.14 # 0.04 t 0.09
pCIL 1/20/1999 0001 0.15 I# 0.04 t 0.08

Radium-226 pCi/I. 8/20/1998 0C01 0.08 U - 0.08 t 0.04
pCiUl. 1/20/1999 0001 0.12 U # 0.12 t 0.07

Radium-228 pCI/I. 8/20/1998 0001 0.39 U # 0.39 * 0.23
pCUL 1/201999 0001 0.66 U # 0.66 t 0.39

Redox Potential mV 8/20/1998 N001 139 I - -

mV 1/20/1999 N001 62 #

Selenium mg/L 8/20/1998 0001 0.0010 U # 0.001 -

mg/L 1/20/1999 0001 0.00010 U N 0.0001 -

Sodium mg/L 8/20/1998 0001 878.000 0 #

mg/L 1/20/1999 0001 832.0C0 0

Specific Conductance umhoslcm 8/20/1998 N001 5110 #
umhoslcm 1120/1999 N001 5890 #

Sulfate mg/L 8/20/1998 0001 2730.000 #
mg/L .1/20/1999 0001 2910.000 #

Temperature C 8/20/1998 N001 17.9 #

C 1/20/1999 N001 13.4 * #

Thorlum-230 pCUIL 8/20/1998 0001 1.2 U # 1.2 ±

pCiI. 120/1999 0001 0.97 B U # - ±

Turbidity NTU 8/20/1998 N001 2.63 #D -

NTU 1/20/1999 N001 5.89 # .

Uranium mg/L 8/20/1998 0001 0.0911 - #

mg/L. 1/20/1999 0001 0.0895 #

Vanadium mg/L 8/20/1998 0001 0.0020 U I . 0.002
mg/L 1/20/1999 0001 0.0010 U ID 0.001
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVi)

LOCATION: 0211 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTEDFROM USEE100VViERE ste oode-RFN01 AND quallty.assurance-TRUEAND (NOT(data lidatiornqualifiers

LIKE IR" OR datavyahdatior~qdalifiers UKE 'X ) OR IsNull(datbyvaldationrquabfiers)) AND DATESAMPLED between

95/1/199S# and #2/15/1999#

SAMPLE D CODES: OOOX - Fitered sample (0.45 prm). NOOX a Unfiltered sample. X a repflcate number.

LAB QUALIFIERS:
* RepliaSte analysis not within control Eimits.

+ Correlation coefficient for MSA 40.995.
A TIC is suspected aldol-condensation product.

B Inorganic: Result is between the tDL and CRDL. Organic: Analyte also found in method blank.

E Inorganic: Estirnate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.

H Holding tirne expired, value suspect.

I increased detection Eimit due to required dilution.
C Pesticide result confirmed by GC-MS.

M GFAA duplicate hIjection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control bmits. Organic: Tentatively Identiiied compund (TiC).

S Result determined by method of standard addition kVISA).

U Analytical result below detection limit.

W Post-digestion spike outside control limits wble sample absorbance < S0% of analytical spike absorbance.

D Analyte determined hI diluted sample.

P 3 25% difference hi detected pesticide or Arochlor concentrations between 2 coiurmns.'

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

3 Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.

G Possible grout contamination. pH z 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: t - validated according to Quality Assurance guidelines.
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I
GROUND WATER QUALITY DATA BY LOCATION (USEE1 00) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0212 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8J18/1998 0001 492 # - -

mg/L 8/18U1998 N001 510 #

mg/L 1/22/1999 0001 508 L # - -

mglL 1/22/1999 NW01 516 L #

Ammonia as NH4 mg/L 8/18/1998 0001 43.300 #

mg/L. 1/22/1999 0001 41.000 L #

Antimony mg/L. 8/18/1998 0001 0.0010 U # 0.001

mg/l. 1/2211999 0001 0.0010 U L # 0.001

Arsenic mg/L. 8/18/1998 0001 0.0010 U # 0.001

mg/l. 1/2211999 0001 0.00010 U L # 0.0001

Cadmium mg/I 8/18 1998 0001 0.0010 U # 0.001

mg/L 1/2211999 0001 0.0010 U L . 0.001

Calcium mg/L 8/18/1998 0001 238.000 #

mg/L 1/22/1999 0001 229.000 L #

Chloride mg/L. 8/18/1998 0001 107.000 # --

mg/L 1/22/1999 0001 112.000 L #

Fluoride mg/L 8a18/1 998 0001 0.429 #

mg/L 1/22/1999 0001 0.488 L .

GrossAlpha pCiL 8/18/1998 0001 59.95 J # 22.73 ± 19.8

pCUL 1/22/1999 0001 64.8 L # 20.5 ± 19.0

Gross Beta pCI/L . 8/18/1998 0001 47.53 5 24.33 t 16.2

pCVL 1/22/1999 0001 44.59 L # 23.35 t 15.5

Iron mg/L. 8/18/1998 0001 0.456 # - -

mg/L 1/2211999- 0001 0.0650 L # -

Lead mg/L 8/18/1998 0001 0.0010 U # 0.001

mg/L. 1/221999 0001 0.0010 U L # 0.001

Lead-216 pCVL 8/18/1998 0001 0.89 U # 0.89 t 0.53

pCVL 1/2211999 0001 1.05 U L # 1.05 t 0.61

Magnesium mg/IL 8/181998 0001 122.000 #

mg/L 1/2211999 0001 116.000 L # -

Manganese mg/L 8/1 8/1 998 0001 0.340 #

mg/l. 1/221999 0001 0.363 L # -

Page 56

i
i
i
i
i
i
i
i

J

J
.1

I

II
I I



r f- I

GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0212 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER - UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/1811998 0001 0.0386 E #

mg/L 1/2211999 0001 0.0367 L # - -

Nitrate mg/L 811811998 0001 158.000 # - -

mglL 1/2211999 0001 160.000 L # - -

pH s.u. 8/1811998 N001 6.85 # - -

s.u. 112211999 N001 6.90 L # - -

Polonium-210 pCI/L 8/18/1998 0001 0.07 U 0.06 ± 0.08

pCi/L 1=11999 0001 0.13 UL 1 0.07 ± 0.11

Radium-226 pCiUL 8118/1998 0001 0.14 U # 0.14 ± 0.08

pCiUl. 112211999 0001 0.12 U L # 0.12 ± 0.07

Radium-228 pCUIL 8/18/1998 0001 0.68 U # 0.68 ± 0.41

pCi/L 1/2211999 0001 0.86 L # 0.61 t 0.38

Redox Potential mV 8/18/1998 N001 143 #

mV 1/11999 N001 134 L #

Selenium . mg/L 8/18/1998 0001 0.0010 U # 0.001

mg/L 1/22)1999 0001 0.00010 U L 1 0.0001

Sodium mg/L 8/18/1998 0001 345.000 # -

mglL 1l22/1999 0001 351.000 L # - -

Specific Conductance umhos/cm 8/18/1998 N001 2520 #

umhos/cm 12/1999 N001 3400 L #

Sulfate mg/L 8/18/1998 0001 1100.000 N J #

mg/L 11/221999 0001 1160.000 L # -

Temperature C 8/18/1998 N001 14.3 #

C 1/2211999 N001 12.4 L # - -

Thorium-230 pCU/L 8/1811998 0001 1.2 U # 1.2 ±

pCUL 1/21999 0001 0.80 U L # 0.8 t

Turbidity NTU 8/18/1998 N001 2.27 #

NTU 1/22/1999 N001 111 L # - -

Uranium mg/l. 8/18/1998 0001 0.0974 #

mg/L 1/21999 0001 0.0980 L #

Vanadium mg/L 8/18/1998 0001 0.0020 U #. 0.002

mg/L 1122/1999 0001 0.0010 U L 1 0.001
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GROUNDWATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVWt
LOCATION: 0212 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 406 pm -

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER - UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY J
RECORDS: SELECTED FROM USEE100 WHERE site cods-RFNOI AND qualiy assurance a TRUE AND (NOT (dataevalidationqualffien

LIKE 'R OR data validatlonrqualifiar UKE "X ) OR IsNull(data._atidationrqualifiers)) AND DATE-SAMPLED between
W1/19988 and #215/19999

SAMPLE ID CODES: OOOX a Fitered sampl (0.45i pm). NOOX * Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA 40.995.
A TIC isa suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyle exceeded calibration fange of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired. value suspect.
I Increased detection Ermit due to required dilution.

C PesticIde result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemicalt Spike sample recovery not within control limits. Organic: Tentatively Identified compund (M1C). I
S Result determined by method of standard addition dS.A).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance - 50% of analytical spike absorbance.
D Analyte detemidned In diluted sample. I
P > 25% difference In detected pesticide or Arochbor concentrations between 2 cohumns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
3 Result above upper detection limit. I

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged drlor to sampling. J

R Unusable result. X Location is undefined.
U Parameter analyzed for but was nod detected.

QA QUALIFIER: #- validated according to Quality Assurance guidelines.
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GROUND WATER QUALiTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"

LOCATION: 0213 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8119/1998 0001 576 # - -

mg/l. 8/19/1998 N001 662 #

mglL 1R26/1999 0001 488 #

mg/IL 1/26/1999 N001 485 #

Ammonia as NH4 mglL 8/1911 998 0001 28.700 #

mglL 1/26/1999 0001 20.900 1 -

Antimony mg/L 8119/1998 0001 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/19/1998 0001 . 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.00010 U # 0.0001

Cadmium mg/L 8/19/1998 0001 0.0010 U U 0.001

mg/L 1/26/1999 0001 0.0010 U 1 0.001

Calcium mglL 8/19/1998 0001 151.000 #

mg/L 1/26/1999 0001 137.000 U - -

Chloride mg/L 8/19/1998 0001 44.300 #

mg/L 1/26/1999 0001 40.800 U -

Fluoride mg/L 8/19/1998 0001 0.582 #

mg/L 1/26/1999 0001 0.752 # -

GrossAlpha pCIUL 8/1911998 0001 31.01 J U 13.66 ± 11.3

pC/L 1126/1999 0001 39.09 U 11.64 * 11.0

Gross Beta pCVL 8119/1998 0001 32.29 U 12.27 * 8.57

pCiL 1/26/1999 0001 21.42 1 11.77 t 7.80

Iron mg/L 8/19/1998 0001 0.0308 . UJ - -

mglL 112611999 0001 0.0030 U U 0.003 -

Lead mg/L 8/19/1998 0001 0.0010 U U 0.001

mg/L 1/26/1999 0001 0.0010 U # 0.001

Lead-21d - pCiL 8/19/1998 0001 0.90 U U 0.9 t 0.53

pCUL 1/26/1999 0001 1.12 U 0.97 t 0.59

Magnesium , mg/L 8/19/1998 0001 82.700 #

mglL 1/26/1999 0001 72.600 #

Manganese mg/L 8/19/1998 0001 0.413 U

mg/L 1/26/1999 0001 0.310 U
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0213 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 712711999 406 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/1911998 000i 0.0678 E #

mg/L. 126/1999 0001 0.0756 #

Nitrate mg/L 8/19/1998 0001 33.000 0

mg/L 1/26/1999 0001 36.300 . #

pH s.u. 8/19/1998 N001 6.92 ; - -

s.u. 1/26/1999 N001 6.88 # -

Polonium-210 pC/L 8/19/1998 0001 0.08 U # 0.03 t 0.06

pCVL 1/26/1999 0001 0.11 U I 0.06 i 0.09

Radium-226 pCIIL 8/19/1998 0001 0.17 U I 0.17 t 0.09
pCILI. 1/26/1999 0001 0.14 U 0.14 * 0.08

Radium-228 pCILI. 8/19/1998 0001 0.82 U # 0.82 ± 0.49
pCVL 1/26/1999 0001 0.80 U I 0.8 t 0.47

Redox Potential mV 8/19/1998 N001 154 #

mV 126/1999 N001 102 #

Selenium mg/L 8/19/1998 0001 0.0209 #

mg/l. 1126/1999 0001 0.0182 #

Sodium mg/L 8/19/1998 0001 199.000 I

mg/l. 1/26/1999 0001 179.000 #

Specific Conductance umhos/cm 8/19/1998 N001 1842 #

umhos/cm 126/1999 N001 1396 #

Sulfate mg/L 8/19/1998 000.1 581.000 N J #

mg/L 1/26/1999 0001 580.000 #

Temperature C 8/19/1998 N001 11.7 #

C 1/26/1999 N001 11.8 # -

Thonum-230 pCIUL 8/19/1998 0001 1.2 U # 1.2 t

pCIL 1/26/1999 0001 0.80 U * 0.8 t

Turbidity -NTU 8119/1998 N001 1.26 #

NTU 1/26/1999 N001 6.83 # - -

Uranium mg/L 8/19/1998 0001 0.0630 #

mg/L 1/26/1999 0001 0.0597 #

Vanadium mg/L 8/19/1998 0001 0.0020 U # 0.002

mg/l. 1/26/1999 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0213 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7127t1999 4:06 pm

SAMPLE:' QUALIFIERS: DETECTION - UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site codeRFNO1 AND qualiyrassurance - TRUE AND (NOT (data validationr quaers

LIKE R- OR data validationrquaifiers LIKE X ) OR IsNull(data.valkdationAqualliers)) AND DATESAMPLED between

t51111998# and #2V511999#

SAMPLE ID CODES: 000X a Filtered sample (0A5 pim). N00X - Unfiltered sample. X * replicate nunber.

LAB QUALFIERS:
Replicate analysis not within control Eimits.

+ Correlation coefficient for MSA - 0.995.
A TIC is a suspected *ldol-condensation product.

E Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference, ee case narrative. Organic: Analyle exceeded caibration range of the GC.MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC4MS.

M GFAA duplicate Injection precision not met.

N Inorganic or radiochemical Spike sample recovery not within control mnits. Organic: Tentatively Identified compund (T1C).

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control liits while sample absorbance '50% of analytical spike absorbance.

0 Analyte determined in diluted sample.

P 3 25% difference in detected pesticide or Arochbor concentrations between 2 columrns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection Unmit.

DATA QUALIIERS:

J Estimated value. F Low Iow sampling method used.

G Possible grout contamination, pH - 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALiFER: 9 a validated according to Quality Assurance guidelines.
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J
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFNO1. RIFLE (NEVW
LOCATION: 0215 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

,. .. ... .. .... ,

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT- LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L. 8/14/1998 0001 1719 # - -

mg/L. 8/14/1998 N001 1504 I

mg/L 1128/1999 0001 183 -

mg/L 1128/1999 NWi 180 I

Ammonia as NH4 mg/I. 8/14/1998 0001 5.000 #

mg/L 1/28/1999 0001 4.010 # - -

Antimony mg/L. 8/14/1998 0001 0.0010 U # 0.001 -

mg/L. 1/28/1999 0001 0.0010 U # 0.001 -

Arsenic mg/L. 8/14/1998 0001 0.0010 U # 0.001

mg/L 1/28/1999 0001 0.00010 U # 0.0001

Cadmium mg/L 8/14/1998 0001 0.0010 U I 0.001

mg/L 1/28/1999 0001 0.0010 U I 0.001

Calcium mg/J. 8/14/1998 0001 48.300 #

mg/L 1/28/1999 0001 43.500 -#

Chloride mg/I. 8/14/1998 0001 120.000 I

mg/L. 1/28/1999 0001 74.600 #

Fluoride mg/L. 8/14/1998 0001 0.828 I

mg/L 1/28/1999 0001 0.943 I

Gross Alpha pCIL 8/14/1998 0001 10.55 # 7.93 ± 5.71

pCVL. 1/28/1999 0001 10.49 # 5.22 t 4.19

Gross Beta pC/L 8/14/1998 0001 11.88 U # 11.88 t 6.88

pCI/L 1Q81999 0001 5.80 U I 5.8 t 3.50

Iron mg/L 8/14/1998 0001 0.0674 #

mg/L. 1/28/1999 0001 0.0316 I

Lead mg/L. 8/14/1998 0001 0.0010 U I 0.001

mg/L 1/28/1999 0001 0.0010 U I 0.001

Lead-210 pCIL 8/14/1998 0001 0.95 U # 0.95 t 0.58

pC/L 1128/1999 0001 0.97 U I 0.97 t 0.57

Magnesium mg/I. 8/14/1998 0001 32.600 ID-

mg/IL 1/28/1999 0001 29.100 #

Manganese mg/L 8/14/1998 0001 0.370 #

mg/L 1Q28/1999 0001 0.340 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE10O) FOR SITE RFN01, RIFLE (NEW

LOCATION: 0215 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/27/1999 4:06 pmr

0A13AA='=0 . I IN rr_#"
SAMPLE:

DATF ID
QUALIFIERS: DETECTION UN-

RESULT LAB DATA QA LIMIT CERTAINTY
rnnnsvlc. , r, .v, - _.. -

Molybdenum mg/L 8/14/1998 0001 0.0371 E # - -

mg/L 112811999 0001 0.0317 #

Nitrate mg/L 8/14/1998 0001 0.163 B # - -

mg/l 112811999 0001 0.409 B # -

pH S.u. 8U1411998 N001 7.53 # - -

s.u. 1/28/1999 N001 7.81 # - -

Polonium-210 pCiL 8/1411998 0001 0.05 U # 0.03 a 0.05

pCIL 1/28/1999 0001 0.10 U # 0.03 a 0.08

Radium-226 pCiL 8/14/1998 0001 0.13 U # 0.13 t 0.07

pCUL 1128/1999 0001 0.12 U # 0.12 t 0.07

Radium-228 pCi/L 8/14/1998 0001 0.63 U # 0.63 t 0.37

pCi/L 1Q28/1999 0001 0.72 U # 0.72 a 0.42

Redox Potential mV 8/14/1998 N001 -65 #

mV 1/28/1999 N001 -80 #

Selenium mg/l 8/14/1998 0001 0.0014 B #

mg/L 112811999 0001 0.00066 B # - -

Sodium, mg/L 8/14/1998 0001 90.000 # - -

mg/L 1128/1999 0001 83.100 #

Specific Conductance umhoslcm 8/1411998 N001 808 #

umhos/cm 112811999 N001 906 #

Sulfate mg/L 8/14/1998 0001 122.000 N U #

mg/L 112811999 0001 141.000 # -

Temperature C 8/1411998 N001 13.5 #

C 1/28/1999 N0l0 11.6 # -

Thorhum-230 pCiL 8/14/1998 0001 12 U # 12 a

pCiL 1128/1999 0001 0.80 U U 0.8 a

Turbidity NTU 8/1411998 N001 9.21 #

NTU 1f28/1999 N001 5.90 # .

Uranium mg/L 8/14/1998 0001 0.0103 #

mglL 112811999 0001 0.0123 # -

Uranium-234 pCiL 8/14/1998 0001 4.7 U - t

Uranium-235 pCUL 8/1411998 0001 0.40 UN # 0.4 a
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J
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0215 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7t27/1999 4:06 pin

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Uranium-238 pCi/L 8/14/1998 0001 4.4 N i # -

Vanadium mg/L 8/14/1998 0001 0.0020 U # 0.002

m9/L 1/28/1999 0001 0.0010 U 1 0.001

RECORDS: SELECTEDFROM USEE100WHERE site codeaRFN01 AND qualityassuranc * TRUE AND pIOT(data validation quallfiers
LIKE 'R OR datasvalkdationqualifers LIKE "X ) OR IsNull(datayalidation qualifiers)) AND DATESAMPLED between
W1/19988 and 52115/19995

SAMPLE ID CODES: 000X * Filtered sample (0.45 prm). N00X m Unfiltered sample. X * replicat number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required diutlon.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemca1 Spike sample recovery not within control limits. Organic: Tentatively identified compund (MC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits vhlle sample absoibance '50% of analytical spike absorbance.
D Analyte delernined in diluted sample.
P 3 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
3 Result above upper detection linit

I

I
i
i
i
lE

i
i

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH - 9.
R Unusable resuL
U Parameter analyzed for but was not detected.

QA QUALIFIER: I a validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location Is undefined.
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GROUND WATER QUALIlY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0216
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 8/1151998 .0001 160 # - -

mg/L 8/18/1998 N001 168 # - -

mg/L 1t28/1999 0001 141 #

mg/L 1/28/1999 N001 130 #

Ammonia as NH4 mg/L 8/18/1998 0001 .10.000 - #

mg/L 1/28/1999 0001 10200 #

Antimony mg/L 8/18/1998 0001 0.0010 U # 0.001

mg/L 1/28/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/18/1998 0001 0.0354 # -

mg/L 1/28/1999 0001 0.0232 #

Cadmium mglL 8/18/1998 0001 0.0010 U # 0.001 -

mg/L 1/2811999 0001 0.0010 U # 0.001

Calcium mg/L 8/18/1998 0001 63.200 # -

mg/L 112811999 0001 77.900 . #

Chloride mg/L 8/18/1998 0001 85.700 #

mg/IL 1/28/1999 0001 144.000 1

Fluoride mg/L 8/18/1998 0001 0.534 #

mg/L 1/28/1999 0001 0.491 U

Gross Alpha pCI/L 8/18/1998 0001 10.25 # 7.81 ± 5.60

pCi1L 1/28/1999 0001 10.79 5.59 i 4.42

GrossBeta pCi/L 8/18/1998 0001 11.87 U # 11.87 ± 7.15

pCVL 1/28/1999 0001 10.45 8 5.81 t 3.85

Iron mg/L 8/18/1998 0001 0.0976 - -

mg/L 1/28/1999 0001 0.0585 - -

Lead mg/L 8/18/1998 0001 0.0010 U U 0.001 -

mg/L. 1/281999 0001 0.0010 U U 0.001

Lead-210 pCUL 8/18/1998 0001 0.93 U # 0.93 ± 0.54

pCUL 1/28/1999 0001 0.99 U # 0.99 ± 0.59

Magnesium mg/L 8/118/11998 0001 12.900 #

mg/L 1128/1999 0001 15.600 #

Manganese mg/L 8/18/1998 0001 0.734 #

mg/L. 1/28/1999 0001 0.970 #
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GROUND WATER QUALIlY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"e
LOCATION: 0216
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/18/1998 0001 0.0651 E 11 - -

mg/L 1/28/1999 0001 0.0502 # - -

Nitrate mg/L 8/18/1998 0001 0.0165 B U # - -

mg/L 1128/1999 0001 0.194 B # -

pH s.u. 8/18/1998 N001 7.52 # -

s.u. 1128/1999 N001 7.78 # - -

Polonium-210 pCUL 8/18/1998 0001 0.07 U # 0.04 t 0.06

pCUL 1128/1999 0001 0.08 U # 0.05 t 0.08

Radium-226 pCVL 8/18/1998 0001 0.13 U 1 0.13 * 0.07

pCI/L 112811999 0001 0.13 U 0.13 t 0.08

Radium-228 pCIL/. 8/18/1998 0001 0.62 U 1 0.62 t 0.37

pCUL 1/28/1999 0001 0.75 U I 0.75 t 0.45

Redox Potential mV 8/18/1998 N001 -226 #

mV 11/281/1999 NOW -213 #-

Selenium mg/L 8/18/1998 0001 0.0010 U # 0.001

mg/l. 1/281999 0001 0.0026 B #

Sodium mg/L 8/18/1998 0001 75.100 #

mg/L 1/28/1999 0001 83.700 #

Specific Conductance umhos/cm 8/18/1998 N001 757 #

umhos/cm 1/28/11999 N001 1062 #

Sulfate mg/L. 8/18/1998 0001 121.000 N J #

mg/L 1128/1999 0001 158.000 #

Temperature C 8/18/1998 N001 15.4 #

C 1/28/1999 N001 8.9 # - -

Thorlum-230 pC/L 8118/1998 0001 1.2 U # 1.2 t

pCI/L 1128/1999 0001 0.80 U # 0.8 t

Turbidity NTU 8/18/1998 N001 7.7 # -

NTU 1/281/1999 N001 15.7 # *

Uranium mg/L 8/18/1998 0001 0.0202 #

mg/L 1/28/1999 0001 0.0194 #

Vanadium mglL 8/18/1998 0001 0.487 #

mglL 1128/1999 0001 0.361 11
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEI)

LOCATION: 0216
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION - -UN-

PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

*RECORDS: SELECTEDFROMUSEE100 WHERE uite codeIRFNMI'AND quaiity nssunce aTRUE AND (NOT (data valdation qualifiers

LIKE IR' OR datavardatiomnquafitiers LIKE X ) OR IsNull(data..validation._qualfiers)) AND DATESAMPLED between
t511/1998# and #2/15/1999S

SAMPLE ID CODES: 000X - Filtered sample (0.45 pm). NOOX a Unfiltered sample. X = replicate number.

LAB QUALIFIERS:
* Replicate analysis not wIthin control limits.

+ Correlation coefficient for MSA 0.995.
A TIC is a suspected aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded caibration range of the GC.MS.

Z Laboratory defined (USEPA CLP organic) qualifier. see case narrative.

H Holding time expired, vahie suspect.
I Increased detection Emit due to required dilution.

C Pesticide result confirned by GC-MS.
M GFAA duplicate injection precision not met.

N Inorganic or radioclhemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition qMSA).
U Analytical result below detection limit.

W Post-digestion spike outside control limits while sample absorbance S 50% of analytical spike absorbance.

D Analyte determined in diluted sample.

P 3 25% difference In detected pesticide or Arochbor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifer, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value.
G Possible grout contamination, pH 3 9.
R Unusable result.
U Parameter analyzed for but was not detected.

F LOW now sarp1Mg rnew1 useu.
L Less than 3 bore volumes purged priorto samping.

X Location Is undefined.

OA QUALIFIER: S u validated according to Quality Assurance guidelines.
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVS)
LOCATION: 0217 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7Q2711999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/18/1998 0001 249 #

mg/L 8/18/1998 N001 254 # - -

mg/L 1/2111999 0001 243 #

mg/L 1/21/1999 N001 244 # - -

Ammonia asNH4 mg/L 8/18/1998 0001 335.000 #

mg/L 1121/1999 0001 319.000 -

Antimony mg/L 8/18/1998 0001 0.0010 U # 0.001
mg/L 1Q/21999 0001 0.0010 U # 0.001

Arsenic mg/L 8/18/1998 0001 0.0041 B -

mg/L 1Q21/1999 0001 0.0019 B I #

Cadmium mg/L 8/18/1998 0001 0.0041 #

mg/L 1/21/1999 0001 0.0034 #

Calcium mg/L 8/18/1998 0001 488.000 # . -.

mg/l. 1121/1999 0001 469.000 #

Chloride mg/L 8/18/1998 0001 212.000 #

mg/L 1121/1999 0001 175.000 #

Fluoride mg/L. 8/18/1998 0001 3.220 # - -

mg/L 1121/1999 0001 3.640 # . -

GrossAlpha pCilL 8/18/1998 0001 52.31 # 26.44 t 21.0

pCilL 1121/1999 0001 42.16 # 23.61 t 18.2

Gross Beta pCi/L. 8/18/1998 0001 45.01 # 24.46 t 16.1

pCi/U. 1121/1999 0001 45.47 # 23.29 t 15.6

Iron mg/l. U/18/1998 0001 0.505 #

mg/L 1121/1999 0001 0.567 #

Lead mg/L 8/18/1998 0001 0.0010 U # 0.001 -

mg/L 1/21/1999 0001 0.0010 U # 0.001 -

Lead-210 pC/L 8/18/1998 0001 1.03 U # 1.03 t 0.60

pCUL 1121/1999 0001 0.96 U # 0.96 t 0.57

Magnesium mg/L 8/18/1998 0001 49.200 - -

mg/L 1Q21/1999 0001 43.000 I

Manganese mg/l. 8/18/1998 0001 5.360 I

mg/L 1121/1999 0001 5.260 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"W

LOCATION: 0217 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION - UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Molybdenum mglL 8U18/1998 0001 1.670 E #f -

mg/L 1/21/1999 0001 1.540 # - -

Nitrate mg/L 8/18/1998 0001 3.050 IF

mg/L 1/21/1999 0001 0.393 B I - -

pH s.u. 8/18/1998 N001 6.95 # - -

s.u. 1/21/1999 N001 6.98 #-

Polonium-210 pC/L 8/18/1998 0001 0.06 U # 0.06 t 0.08

pCiL 1/21/1999 0001 0.09 U # 0.06 * 0.09

Radium-226 pCi/L. 8/18/1998 0001 0.16 # 0.14 t 0.09

pCiUI. 1/21/1999 0001 0.12 # 0.11 t 0.07

Radium-228 pCUL 8/18/1998 0001 0.66 U # 0.66 t 0.39

pCI/L 1/21/1999 0001 0.59 U # 0.59 t 0.35

Redox Potential mV 8/18/1998 N001 -76 - -

mV 1/21/1999 N001 48 #- -

Selenium mg/L 8/18/1998 0001 0.0031 B #

mg/L 1/21/1999 0001 0.0018 B # - -

Sodium mg/L 8/18/1998 0001 467.000 #

mg/L 1/21/1999 0001 427.000 #

Specific Conductance umhoslcm 8/18/1998 N001 4240 #

umhoslcm 1/21/1999 N001 5390 #

Sulfate mg/L - 8/18/1998 0001 2610.000 N J #

mg/L 1/21/1999 0001 2670.000 af -

Temperature C 8/18/1998 N001 13.7 #

C 1/21/1999 N001 10.7 #

Thorum-230 pCiL 8/18/1998 0001 1.2 U # 1.2 t

pCiL 1/21/1999 0001 0.80 U # 0.8 t

Turbidity NTU 8/18/1998 N001 6.42 # - -

NTU 1121/1999 N001 7.53 ,#

Uranium mg/L 8118/1998 0001 0.111 #

mg/L 1/21/1999 0001 0.107 # -

Vanadium mg/L 8/18/1998 0001 1.050 #

mg/L 1/21/1999 0001 0.402 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEMI
LOCATION: 0217 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 712711999 4:06 pm J

SAMPLE: QUALIFIERS: DETECTION UN-*
PARAMETER UNITS DATE- - 1ID RESULT- - LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site codeWRFN0 AND qualityassurance TRUE AND IOT (datavalidatlonqualiilers
LIKE -R OR data alidation quaifiers LIKE X ) OR IsNul(data validation qualifiers)) AND DATE SAPLED between
5/1119982 and 12/15/199W

SAMPLE ID CODES: OOOX a Filtered sample (0.45 pm). N00X a Unfilered sample. X replicate number.

LAB QUALIFIERS:
* Replicate analysis not vithLn control bmits.
+ Correlation coefficient for MSA 40.995.
A TIC is a suspected aldol-condensation produd.
*3 Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection llmk due to required diution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic orradlochemical Spike sample recovery not within control imits. Organic: Tentatively Identified coipund (TIC).
S Result determined by method of standard addition vISA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance 450% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference In detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH ) 9. L Less than 3 bore volumes purged prior to samping.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: S a validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0218 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7Q27/1999 4:06 pm'

SAMPLE: ''QUALIFIERS: DETECTION ' UN-'

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkaHnityasCaCO3 mg/L 8113/1998. 0001 202 E# - -

mglL 8/13/1998 N001 205 -

mg/L 1128/1999 0001 221 # - -

mg/L * 1/28/1999 N001 226 # - -

Ammonia as NH4 mg/L 8/13/1998 0001 217.000 # - -

mgfL 8/1311998 0002 211.000 #

mg/L 112811999 0001 195.000

Antimony mglL 8/13/1998 0001 0.0010 U # 0.001

mg/L 8113/1998 0002 0.0010 U # 0.001 -

mg/L 1Q28/1999 0001. 0.0010 U # 0.001 -

Arsenic mgIL 8/13/1998 0001 0.0386 #

mg/L 8/13/1998 0002 0.0376 #

mg/L 1128/1999 0001 0.0309 -

Cadmium mg/L 8/13/11998 0001' 0.0040 # - :

mg/L 8/13/1998 0002 0.0041 #

mg/L 1/2811999 0001 0.0010 U ' 0.001

Calcium mg/L 8/13/1998 0001 556.000 #

mg/L 8/13/1998 0002 552.000 - -

mg/L 1128/1999 0001 498.000 # . - -

Chloride mg/L 8/13/1998 0001 129.000 #

mg/L 8/1311998 0002 134.000 #

mg/L 1/2811999 0001 109.000 ' #

Fluoride mg/L 8/13/1998 0001 5230 #

mglL 8/13/1998 0002 5.510 #

mg/L. 1128/1999 0001 4.700 #

Gross Alpha pC/L 8/13/1998 0001 55.03 E 22.87 t 19.3

pCUL 8/13/1998 0002 60.24 # 26.11 * 21.8

pCIiL. 1128/1999 0001 70.61 J E 24.93 * 21.7

Gross Beta pCVL 8/13/1998 0001 44.71 E 24.31 t 16.0

pCVL 8/13/1998 0002 47.00 E 24.48 t 16.2

pCVL 1128/1999 0001 35.28 E 23.58 * 15.2

Iron mgfL 8/13/1998 0001 0.0088 B U E

mg/L 8/13/1998 0002 0.0050 B U E

mg/L 1128/1999 0001 0.0657 # -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0218 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE -ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mg/L 8/13/1998 0001 0.0010 U # 0.001 -

mglL 8/13/1998 0002 0.0010 U # 0.001 -

mg/L 1/2811999 0001 0.0010 U # 0.001. -

Lead-210 pCi/L 8/13/1998 0001 0.97 U 0.97 t 0.57

pCilL 8113/1998 0002 0.93 U # 0.93 t 0.54
pCi/L ' 128/1999 0001 0.95 U # 0.95 * 0.56

Magnesium mg/L 8/13/1998 0001 28.300 # -

mg/L 8/1311998 0002 29.000 #

mg/L 1128/1999 0001 25.900 #

Manganese mg/L 8113/1'998 0001 3.700 1

mg/L 8/13/1998 0002 3.840 5 #

mg/L 1/28/1999 0001 3.240 # - -

Molybdenum mg/L 811311998 0001 3.460 E #

mg/L 8/13/1998 0002 3.550 ' #

mg/L 1/28/1999 0001 2.630 # - -

NItrate mg/L 8/13/1998 0001 B3.700 #

mg/L 8/13/1998 0002 47.800 #

mg/L 1/28/1999 0001 16.700 #

pH s.u. 8/13/1998 N001 6.86 # - -

s.u. 1/28/1999 N001 6.56 # -

Polonium-21 0 pCUL 8/13/1998 0001 . 0.07 U - 0.07 ± 0.08

pCi/L 8113/1998 0002 0.07 U # 0.07 * 0.07
pCUL 1128/1999 0001 0.07 U # 0.07 * 0.10

Radium-226 pCIL 8/13/1998 0001 0.15 U # 0.15 t 0.08

pCilL 8/13/1998 0002 0.14 U # 0.14 ± 0.08

pCIlL 1128/1999 0001 0.12 U # 0.12 t 0.07

Radium-228 pCUL 8/13/1998 0001 0.69 U # 0.69 t 0.41

pCI/I. 81311998 0002 0.67 U # 0.67 * 0.40
pCI/L 1/28/1999 0001 0.67 # 0.65 * 0.39

Redox Potential mV 8/13/1998 N001 176 a - -

mV 1/28/1999 N001 6 # - -

Selenium mg/L 8/13/1998 0001 0.0320 #

mg/L 8/13/1998 0002 0.0325 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0218 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/2711999 4:06 pm

PARAMETER
SAMPLE:

UNITS DATE ID RESULT
QUALIFIERS: DETECTION UN-

LAB DATA OA LIMIT CERTAINTY

Selenium mg/L 1/2811999 0001 0.0138 F -

Sodium mg/L 8/1311998 0001 288.000 #

mg/L 8/13/1998 0002 274.000 #

mg/L 112811999 0001 283.000 #

Specific Conductance umhoslcm 8/1311998 N001 3760 # -

umhoslcm 1/28/1999 N001 4500 # -

Sulfate mglL 8/13/1998 0001 2110.000 N J # - -

mg/L 8/13/1998 0002 2150.000 J U - -

mg/L 112811999 0001 1990.000 # -

Temperature C 8113/1998 N001 15.7 #

C 1128/1999 N001 10.5 # - -

Thorium-230 pCUL 8/13/1998 0001 1.2 U # 1.2 ±

pCI/L 8/13/1998 0002 1.2 U U 1.2 2

pCi/L 1128/1999 0001 0.87 B U # - *

Turbidity NTU 8/13/1998 N001 4.49 # -

NTU 1128/1999 N001 2.19 # -

Uranium mg/L 8/13/1998 0001 0.0991 #

mg/l 8/1311998 0002 0.0996 #

mg/L 1128/1999 0001 0.106 #

Uranium-234 pCU/L 8/13/1998 0002 34.5 # - *

Uranium-235 pCi/L 8/13/1998 0002 1.9 BN # - ±

Uranhum-238 pCI/I 8/13/1998 0002 38.3 N J # - ±

Vanadium mglL 8/1311998 0001 3.650 #

mg/L 8/13/1998 0002 3.560 #

mg/L 1128/1999 0001 2.610 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"f
LOCATION: 0218 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT - CERTAINTY

RECORDS: SELECTED FROM USEE100 VWHERE site coden'RFN1O AND quality..assurance - TRUE AND (NOT (dataikalidation qualifiers
UKE *R OR datayvatidationqualifiers LIKE "XI) OR sNull(data.validatlon.qualifiers)) AND DATE-SAMPLED between

5/11/1998# and #2/15/1999#

SAMPLE ID CODES: OOOX * Filtered sample (0.45 prm). NOOX u Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

r Correlation coefficient for MSA * 0.995.
A TIC Is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Esthinate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection lmit due to required ditution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemrica Spice sample recovery not wihin control limits. Organic: Tentatively Identified compund (TMC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection Gmit.
W Post-digestion spike outside control limits while sample absotbance '50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P a 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
a Result above upper detection limit.

.J
J
J

I
I
I
I
I
I.

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH 9.
R Unusable result.
U Parameter analyzed for but was not detected.

OA QUALIFIER: 1 * validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location is undefined. J

I
J
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0219 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported i the Borehole

REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mgtL 8/13t1998 .0001 465 -#

mglL 8/13/1998 N001 439 #

mg/L 1125/1999 0001 442 - -

mg/L 1/25/1999 N001 437 # -* -

Ammonia as NH4 mg/L 8M13/1998 0001 A67.000 # -

mgtL 1/25/1999 0001 475.000 C

Antimony mg/L 8/13/1998 0001 0.0010 U # 0.001

mg/L 1/25/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/13/1998 0001 0.0030 B -

mg/L 1/25/1999 0001 0.0023 B #

Cadmium mg/L 8/13/1998 0001 0.0051 #

mg/L 1/25/1999 0001 0.0010 U C 0.001

Calcium mg/L 8/13/1998 0001 466.000 #

mglL 1/2511999 0001 456.000 1

Chloride mg/L 8M13/1998 0001 149.000 #

mg/L 1/25/1999 0001 154.000 #

Fluoride mg/L 8/13/1998 0001 5.340 #

mg/L 1/25/1999 0001 4.900 - -

Gross Alpha pCI/L 8/13/1998 0001 57.06 30.54 t 24.0

pCIL 1/25/1999 0001 70.6 C 24.5 t 22.0

Gross Beta pCi/L 8/13/1998 0001 40.84 # 36.09 t 22.6

pCIL 1/25/1999 0001 42.27 # 23.53 t 15.5

Iron mg/Q 8/13/1998 0001 3.620 -#

mg/L 1/25/1999 0001 3.570 -

Lead mg/Q 8/13/1998 0001 0.0010 U # 0.001

mg/Q 1t25/1999 0001 0.0010 U # 0.001

Lead-210 pC/L 8/13/1998 0001 0.97 U # 0.97 t 0.56

pCUL 1/25/1999 0001 1.00 U C 1 t 0.60

Magnesium mg/L 8/13/1998 0001 51.700 C

mg/L 1/25/1999 0001 49.400 C -

Manganese mg/L 8/13/1998 0001 3.300 #

mg/L 1/25/1999 0001 3.080 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"A
LOCATION: 0219 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm I

6A
. .. . .

SAMPE: QAUFERS:DETCTIO UN
SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE - ID RESULT LAB DATA QA LIMIT CERTAINTY
Molybdenum mg/L 8/13/1998 0001 5.320 E # - -

mg/IL 1/251999 0001 4.640 #

Nitrate mg/L 8/13/1998 0001 0.0252 B U #

mg/L 1/25/1999 0001 0399 B a

pH s.u. 8/13/1998 N001 6.87 -

s.u. 1/25/1999 N001 6.96 # - -

Polonium-210 pCi/L 8/13/1998 0001 0.09 U # 0.06 t 0.09

pCiUL. 1/2S/1999 0001 0.09 U # 0.05 * 0.09

Radium-22S pCU/L 8/1311998 0001 0.13 U # 0.13 t 0.07
pCiUL 1/25/1999 0001 0.11 U # 0.11 * 0.07

Radium-228 pCllL 8/13/1998 0001 0.61 U # 0.61 t 0.36

pCI/L 1/25/1999 0001 0.62 # 0.61 * 0.37

Redox Potential mV 8/13/1998 N001 -115 #

mV 112/11999 N001 -186 #

Selenium mg/L 8/13/1998 0001 0.0061 #

mg/L 1/25/1999 0001 - 0.0054 #

Sodium mg/L 8/13/1998 0001 479.000 0

mg/L 1/25/1999 0001 487.00 0

Specific Conductance umhos/cm 8/13/1998 N001 5490 5 #

umhostcm 1/25/1999 N001 6350 #

Sulfate mg/L. 8/13/1998 0001 2840.000 N J #

mg/L. 1125/1999 0001 2820.000 #

Temperature C 8/13/1998 N001 13.4 #

C 1/25/1999 NW01 11.3 # -

Thorium-230 pCI/L 8/13/1998 0001 1.2 U 1 1.2 t

pCV/L 1/25/1999 0001 0.80 U # 0.8 t

Turbidity NTU 8/13/1998 N001 2.55 # - -

NTU 1/2511999 N001 15.0 # - -

Uranium mg/L 8/13/1998 0001 0.154 #

mg/L 1/2511999 0001 0.141 #

Vanadium mg/L. 8/13/1998 0001 0.268 #

mg/L 1/25/1999 0001 0.231 # -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0219 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole

REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site codesRFN01'AND qualityjssurance TRUE AND (NOT (datayvaldationqualifiers
LIKE 'RI OR datayvalidation quafifers LIKE 'X ) OR IsNullkdata.vaidctatiorLquafifers)) AND DATESAMPLED between

95/1{19989 and 211511999#

SAMPLE ID CODES: 0O0X - Filtered sample (0.A5 pr). NOOX Unfiltered sample. X o replicate number.

LAB QUALFERS:
* Replicate analysis not within control Emits.

+ Correlation coefficient for MSA 0.995.

A TIC is a suspected aldoh-condensation product.

B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier. ee case narrative.

H Holding time expired, value suspect.

I Increased detection Emit due to required dilution.
C Pesticide result confirmed by GC-MS.

M GFAA duplicate Injection precision not met.

N Inorganic or radiocxhemical: Spike sample recovery not wIhin control Enmits. Organic: Tentatively identified compund (TIC).

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control limits hile sample absorbance ' S0% of analytical spike absorbance.

D Analyte determined In diluted sample.

P 3 25% difference in detected pesticide or Arochlor concentrations between 2 cohrmns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFiERS:
J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: # a validated according to Quality Assurance guidelines.
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JGROUNDWATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0220 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7t2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
Alkalinity as CaCO3 mg/L 811911998 0001 496 # -

mg/L 8/19/1998 N001 543 #.
mg/L 1/2211999 0001 449 5 #
mg/L 1=/1999 N001 448 * #

Ammonia as NH4 mg/L 8/19/1998 0001 0.0071 B U I -

mglL 1/22/1999 0001 0.0172 B # - -

Antimony mgQI 8/19/1998 0001 0.0010 U # 0.001
mg/L 1/21999 0001 0.0010 U # 0.001

Arsenic mg/L 8/19/1998 0001 0.0034 B #

mg/L 112211999 0001 0.0033 B # -

Cadmium mg/L 8/19/1998 0001 0.0010 U # 0.001
mglL 1221999 0001 0.0010 U # 0.001

Calcium mg/L 8/119/1998 0001 159.000 # -

mg/L 112211999 0001 86.400 -

Chloride mg/L 8/19/1998 0001 221.000 - #

mg/L 1/2211999 0001. 184.000 #

Fluoride mg/L 8/19/1998 0001 0.282 2

mg/L 1122/1999 0001 0.299 #

GrossAlpha pCiL 8/19/1998 0001 12.69 U J # 12.69 ± 6.49
pCiL 1/2211999 0001 10.00 U # 10 ± 5.01

Gross Beta pCi/l. 8/19/1998 0001 12.09 U # 12.09 ± 7.04
pCIQ 1/22/1999 0001 11.39 U # 11.39 ± 6.45

Iron mg/L 8/19/1998 0001 1.050 * J #
mg/L 1/22/1999 0001 0.517 - -

Lead mg/L 8/19/1998 0001 0.0010 U # 0.001 -

mg/I 1/1999 0001 0.0010 U # 0.001

Lead-210 pC/L 8/19/1998 0001 0.93 U # 0.93 * 0.55
pCiQ 1/21999 0001 1.00 U 1 t0.60

Magnesium mg/L 8/1911998 0001 63.300 #

mg/L 1/22/1999 0001 32.100 #

Manganese mg/L 8/19/1998 0001 1.240 #
mg/L 1/22/1999 0001 0.652 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEVM

LOCATION: 0220 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mgiL 8/19/1998 0001 0.0069 BE U # -

mg/L 1/211999 0001 0.0071 B # -

Nitrate mg/L 8/19/1998 0001 0.0110 U # 0.011

mg/L 1/22/1999 0001 0.246 B # -

pH s.u. 8/19/1998 N001 723 #

s.u. 1=1999 N001 7.19 # - -

Polonium-210 pCVL 8/19/1998 0001 0.09 U # 0.05 ± 0.09

pCI/L 1/21999 0001 0.09 U # 0.05 t 0.08

Radium-226 pCI/L 8/19/1998 0001 * 0.13 U # 0.13 ± 0.08

pCIL 1/2211999 0001 0.12 U # 0.12 t 0.08

Radium-228 pCI/L 8/19/1998 0001 0.62 U # 0.62 ± 0.37

pCUL. 1/22/1999 0001 0.69 U # 0.69 ± 0.41

Redox Potential mV 8/19/1998 N001 -99 9

mV 1/21999 N001 -73 U -

Selenium mgJL 8/19/1998 0001 0.0010 U # 0.001

mg/L 1/22/1999 0001 0.00010 U t 0.0001

Sodium mg/L 8/19/1998 0001 257.000 -

mg/L. 1/22/1999 0001 206.000 U -

Specific Conductance umhos/cm 8/19/1998 N001 1818 U

umhos/cm 1/22/1999 N001 1718 #

Sulfate mg/L- 8/19/1998 0001 416.000 N J U

mg/L 112211999 0001 136.000 #

Temperature C 8/19/1998 N001 13.4 U

C 1/22/1999 N001 10.4 # -

Thorium-230 pCiL/. 8/19/1998 0001 1.2 U U 1.2 *

pCUL 1/22/1999 0001 0.80 U # 0.8 ±

Turbidity NTU 8/19/1998 N001 11.2 # -

NTU 1/21999 N001 4.5 U -

Uraniumr mg/L 8/19/1998 0001 0.0029 U

mg/L 112211999 0001 0.0019 U - -

Uranium-234 pCIL 8/19/1998 0001 1.6 B U -

Uranium-235 pC/L 8/19/1998 0001 0.40 UN U 0.4 ±

Page 79



J
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVO
LOCATION: 0220 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7127/1999 4:06 pm J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Uranium-238 pCUL 8/19/1998 0001 1.3 BN J I - ±

Vanadium mg/L 8/19/1998 0001 0.0020 U # 0.002

mglL 1/2211999 0001 0.0010 U 8 0.001

RECORDS: SELECTEDFROMUSEE1O VlM4EREslte codeaRFNO AND quality assurance*TRUEAND (NOT(dats_validationqualifiewu
LIKE "R OR data wlidathonrqual1fiers LIKE X ) OR IsNuli(dataiyaldation qualfiers)) AND DATESAMPLED between
#511/1998# and #2/1U19990

SAMPLE ID CODES: 0OOX - Filtered sample (0.45 n). NOOX - Unfiltered sample. X U replicate number.

LAB QUALIFIERS:
* Replicate analysts not within control mits.
+ Correlation coefficIent for MSA - 0.995.
A TnC Is a suspected aldo-condensation product.
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found in method blank.
E Inorganik' Estimate vakue because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection Dmit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFM duplicate hijection precision not met.
N Inorganic or radlochienical: Spike sample recovery not within control mts. Organic: Tentatively identified compund (TIC).
S Result detemuied by method of standard addition (WISA).
U Analytical result below detection lhiiti
W Post-digestion spike outside control limiht while sample absorbance 5 i0% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference In detected pesticide orArochlor concentrations between 2 cohlmns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
3 Resull above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possibe grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: I vaidated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEVO

LOCATION: 0225
REPORT DATE: 72711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkaHnityasCaCO3 mg/L 1/25/1999 .0001 156 GL # - -

mg/L 1/25/1999 N001 124 GL #

Ammonia as NH4 mg/L 8/20/1998 0001 7.190 GL # - -

mglL 1125/1999 0001 20.300 GL # -

Antimony mg/L 8120/1998 0001 0.0018 B GL -

mg/L 1125/1999 0001 0.0013 B GL #

Arsenic mg/L 8/0/1998 0001 0.0050 8 GL #

mg/L 1125/1999 0001 0.0041 B GL #

Cadmium mg/L 8/20/1998 0001 0.0010 U GL # 0.001

mg/L 1/25/1999 0001 0.0010 U GL # 0.001 -

Calcium mg/L 8/20/1998 0001 51.600 GL #

mg/L 112511999 0001 38.500 GL. - -

Chloride mg/L 8/20/1998 0001 886.000 GL # - -.

mg/L 1/25/1999 0001 878.000 GL # - -

Fluoride mg/L 8/20/1998 0001 1.490 GIL

mgIL 1/25/1999 0001 1.450 GL # - -

Gross Alpha pCUL 8/20/1998 0001 20.13 U GL # 20.13 ± 10.9

pCUL 1/25/1999 0001 14.50 U GL. I 14.5 ± 7.62

Gross Beta pCi/L 8120/1998 0001 23.89 U GL # 23.89 ± 14.1

pCi/L 1125/1999 0001 11.64 U GL # 11.64 t 7.10

Iron mg/L 8/20/1998 0001 0.0040 U GL # 0.004 -

mg/L 1/2511999 0001 0.0030 U GIL 0.003 -

Lead mg/L 8/20/1998 0001 0.0010 U GL # 0.001

mg/L 1/25/1999 0001 0.0010 U GL # 0.001 -

Lead-210 pCIUL 8/20/1998 0001 0.87 U GL U 0.87 ± 0.50

pCI/L 1/25/1999 0001 0.98 U GL 1 0.98 ± 0.57

Magnesium mg/L 8/20/1998 0001 9.200 GIL #

mg/L 1/2511999 0001 5.970 GL # - -

Manganese mg/L 8/20/1998 0001 0.0029 B GL U -

mg/L 1/25/1999 0001 0.0010 U GL # 0.001

Molybdenum mg/L 8/20/1998 0001 0.0610 GL. # -

mg/L 1125/1999 0001 0.0831 GL # -
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J
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEWI)
LOCATION: 0225
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE --ID RESULT LAB DATA QA LIMIT CERTAINTY

Nitrate mg/L 8/20/1998 0001 0.235 B GL #

mg/L 1/25/1999 0001 0.214 B GI #

pH s.u. 8/20/1998 N001 11.12 GL #

s.u. 1/25/1999 N001 1i0.85 GL # -

Polonium-210 pCUL 812011998 0001 0.07 UGL # 0.04 ± 0.07

pCI/L 1125/1999 0001 0.09 UGL . 0.07 t 0.10

Radium-226 pCIL 8/20/1998 0001 0.66 GL # 0.14 * 0.12

pC/L 1f25/1999 0001 0.63 GL # 0.13 t 0.12

Radium-228 pC/L 8/20/1998 0001 1.75 GL # 0.64 ± 0.41

pCIL 112511999 0001 1.57 GL # 0.66 a 0.42

Redox Potential mV 8/20/1998 N001 -15 GL S- -

mV 1/25/1999 N001 -18 GL #

Selenium mg/L 8/20/1998 0001 0.0030 B GL #

mg/L 1/25/1999 0001 0.00063 B GL #

Sodium mg/L 8/20/1998 0001 555.000 GI .

mg/L 1/2511999 0001 524.000 GL .

Specific Conductance umhos/cm 8/20/1998 N001 2720 GL #

umhoslcm 1/25/11999 N001 3150 GL #

Sulfate mg/L 8/20/1998 0001 27.200 GI .

mg/L 1/25/1999 0001 31.200 GL #

Temperature C 8/20/1998 N001 12.7 GL #

1C 125/1999 N001 . 12.4 GL # -

Thorium-230 pCI/L 8/20/1998 0001 1.2 U GL # 1.2 a

pCI/L 1/25/1999 0001 0.80 U GL # 0.8 a

Turbidity NTU 8/20/1998 N001 147 GL # -

NTU 1/25/1999 N001 125 GL #

Uranium mglL 8/20/1998 0001 0.0010 U GL # 0.0011

mg/L 1/25/1999 0001 0.0010 U GL # 0.001

Vanadium mg/L 8120/1998 0001 0.0045 B GL -

mg/L 1/25/1999 0001 0.0108 GL #
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JI

GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEv"

LOCATION: 0225 6 .

REPORI UDAI: I71Z11 WY :ut pim

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEEIOvMWHERE ste.-.oodeuRFN01 AND quality assuranceT*RUEAND (NOT(data~vatldatiorquallfers
- - - -- .. - ~ PAT~ QA1B11 Ei&4.

LIKE 'R- OR date-valktation~qualifie.s LIKE -X ) OR ISNull(datSa~vAIaaIOn1_qualmBOrs)IV PVR60 rWnAw^ 4

g5/1/1998# and g15I1999#

SAMPLE ID CODES: OOX - Fitered sample (.45 prn). NOOX m Unfiltered sample. X - replicate number.

LAB QUALFIERA:
* Replicate analysis not within control Eimits.

+ Correlation coefficient for MSA '0.995.

A TIC i a suspected aldol-condensation product.

B Inorganic: Result i5 between the IDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CIP organic) qualifier, see case narrative.

H Holding time expired, value suspedt.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS..

M GFAA duplicate Injection precision not met.

N Inorganic or radiochernical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TiC).

S Result determined by method of standard addition (MSA).

U Analytical result below detection WImit.

W Post-digestion spike outside control limits while sample absorbance * 60% of analytical spike absorbance.

D Analyte determined in diluted sample.

P 3 25% difference I detected pestidde orArochbr concentrations between 2 colmns.

X Laboratory defined (USEPA CLP organic) qualifier, see ease na-rative.

Y Laboratory defined (USEPA CUP organic) quarifer, ee case narrative.

> Result above upper detection Emit.

DATA QUALIFiERS:
J Estimated value.
G Possible grout contam-ination, pH > 9.
R Unusable result.
U Parameter analyzed for but was not detected.

F Low low sampling method used.
L Less than 3 bore volumes purged pnor to sampling.

X Location Is undefined.

QA QUALIFIER: g * valdated according to Ouality Assurance guideines.
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j
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE9\4
LOCATION: 0226 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported in the Borehole
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/261t998 0001 391 #

mg/L 8/26/1998 N001 383 - -

mg/l. 1/29/1999 0001 327 L #

mg/L 1/29/1999 NOOt 353 L #

Ammonia as NH4 mg/L 8/26/1998 0001 56.700 #

mg/L 1/29/1999 0001 0.302 L #

Antimony mg/L 8/2/11998 0001 0.0010 U # 0.001

mg/l. 12911999 0001 0.0010 U L # 0.001

Arsenic mg/l. 8/2611998 0001 0.0010 U Y 0.001

mg/L 1/29/1999 0001 0.00062 B L # - -

Cadmium mg/L 8/26/1998 0001 0.0010 U # 0.001

mg/L 1/29/1999 0001 0.0010 U L # 0.001

Calcium mglL 8/26/11998 0001 484.000 #

mg/L 1/29/1999 0001 432.000 L I

Chloride . mg/l. 8/261998 0001 766.000 #

mg/L 1/291t999 0001 711.000 L 5 #

Fluoride mg/L 8/26/1998 0001 0.231 B #

mg/L 1/29/1999 0001 0.509 L #

Gross Alpha pCVL 8/26/1998 0001 104.9 # 49.5 t 40.4

pCi/L. 1/29/1999 0001 50.25 U JL 50.25 t 33.4

Gross Beta pCi/L 8/26/1998 0001 48.79 U # 48.79 t 30.1

pCI/L. 1/29/1999 0001 46.55 U L N 46.55 t 27.4

Iron mg/L 8/26/1998 0001 0.0128 B U - -

mg/L 1/29/1999 0001 0.171 L *

Lead mg/L 8/26/1998 0001 0.0010 U # 0.001

mg/L 1/29/1999 0001 0.0010 U L # 0.0011

Lead-210 pCI/L 8/2611998 0001 0.92 U # 0.92 t 0.53

pCIL 1/29/1999 0001 1.01 U L # 1.01 * 0.60

Magnesium mg/L 8/26/1998 0001 170.000 - -

mg/L 1129/1999 0001 157.000 L #

Manganese mg/l. 8/2611998 0001 0.125 # * - -

mg/I. 1/29/1999 0001 0.290 L #
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GROUND WATER QUALiTY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEW)

LOCATION: 0226 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole

REPORT DATE: 72711 999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mgJL 826/1998 0001 0.115 # - -

mg/L 1/291999 0001 0.0480 L # - -

Nitrate mg/L 8/2611998 0001 37.700 #

mglL 1/29/1999 0001 .3.740 L # - -

pH s.u. 826/1998 N001 6.90 # - -

s.u. 1129/1999 N001 7.22 L # -

Polonium-210 pCi/L B/2611998 0001 0.06 U # 0.06 t 0.06

pCUL 1129/1999 0001 0.08 UL # 0.05 * 0.08

Radium-226 pCI/L 8/26/1998 0001 0.14 U # 0.14 ± 0.0B

pCilL 1/29/1999 0001 0.33 L # 0.12 ± 0.09

Radium-228 pCUL 8R6/1998 0001 0.84 # 0.61 t 0.38

pCIL 1/9/1999 0001 0.95 L # 0.69 ± 0.42

Redox Potential mV 8/26/1998 N001 .111 #

mV 1/29/1999 N001 -107 L # - -

Selenium mg/L 8/26/1998 0001 0.0011 B #

mg/L 1/29/1999 0001 0.00010 U L # 0.0001 -

Sodium mg/L 8/2611998 0001 984.000 a -

mg/L 1/29/1999 0001 963.000 L # - -

Specific Conductance umhos/cm 8/26/1998 N00i 6590 #

umhos/cm 1/29/1999 N001 6620 L #

Sulfate mg/L 8/26/1998 0001 2730.000 #

.nmg/L 1/29/1999 0001 2330.000 L #

Temperature C 8/26/1998 N001 14.1 #

C 1/29/1999 N001 11.9 L # -

Thorlum-230 pCiUL 812611998 0001 1.2 U # 1.2 *

pCi/L 112911999 0001 0.80 U L # 0.8 a

Turbidity NTU 8/26/1998 N001 14.7 # - -

NTU 1/2911999 N001 999 L # - -

Uranium mg/L 8/26/1998 0001 0.106 a

mg/L 1/2911999 0001 0.0776 L U -

Vanadium mglL 8/2611998 0001 0.0020 U # 0.002

mg/L 1/29/1999 0001 0.0010 U L U 0.001
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I
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0226 Ground elevation was calculated as surveyed TOC elevation minus stick up height reported In the Borehole
REPORT DATE: 7/27/1999 4:08 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT - LAB DATA QA LIMIT CERTAINTY
RECORDS: SELECTEDFROMUSEEIOOVHEREdste code-'RFNO AND quallyassurance-TRUEAND (NOT(data valdation qualifies

UKE R OR data validationcqualersmLIKE ^X )OR stulI(data validationrqualiflers))AND DATELSAMPLEDbetween
#5/1/1998# and #2115119998

SAMPLE ID CODES: 000X a Filtered sample 0.45 prn). NOOX * Unfiltered sample. X mreplicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coetficient for MSA 40 .995.
A TIC Is a suspected aldol-condensatkon product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analytb exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to requied dilution.

C Pesticide result confrmed by GC-MS.
M GFM duplicate injection precision ndt met.
N Inorganic or radlochemical: Spike sample recovery not within control knits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result beicw detection lmit.
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P > 25% difference In detected pesticide or Arochlor concentiations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defred (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged pdor to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: 8 w validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW

LOCATION: 0442
REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/611998 D001 427 - - -

mg/L 8/26/1998 N001 429 # - -

Ammonia as NH4 mglL 81611998 0001 0.0566 B # -

Antimony mglL 812611998 0001 0.0011 B #

Arsenic mg/L 812611998 0001 0.0010 U t 0.001

Cadmium mglL 8/26/1998 0001 0.0010 U # 0.001

Calcium mg/L 8/6/1998 0001 324.000 1 - -

Chloride mg/L 8/2611998 0001 250.000 # - -

Fluoride mg/L 8/26/1998 0001 0.188 B #

Gross Alpha pCVL/ 812611998 0001 60.09 # 37.45 t 28.2

Gross Beta pCiVL 8126/1998 0001 36.45 U # 36.45 a 21.8

Iron mg/L 8126/1998 0001 0.0090 B U #

Lead mg1L 8/2611998 0001 0.0180 - -

Lead-210 pCUL 8/2611998 0001 0.92 U # 0.92 ± 0.54

Magnesium mgL 8126/1998 0001 181.00 # - -

Manganese mg/L 8126/1998 0001 0.0346 #

Molybdenum mg/L. 8126/1998 0001 0.0028 B #

Nitrate mg/L 8/26/1998 0001 40.100 -

pH s.u. 812611998 N001 7.07 # - -

Polonium-210 pCVLl * 8126/1998 0001 0.09 U # 0.05 t 0.09

Radium-226 pCi/L 8126/1998 0001 0.09 U # 0.09 t 0.05

Radium-228 pCVIL 8126/1998 0001 0.46 U # 0.46 a 0.28

Redox Potential mV 812611998 N001 231 - -

Selenium mg/L 812611998 0001 0.0010 U 0.001 -

Sodium mg/L 8/26/1998 0001 771.000 #

Specihc Conductance umhos/cm 8126/1998 N001 4680 #

Sulfate mglL 8126/1998 0001 2270.000 #

Temperature C 8/26/1998 N001 24.8 #

Thorium-230 pCiL 8126/1998 0001 1.2 U 1.2 a
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVo
LOCATION: 0442
REPORT DATE: 7/2711999 4:06 pm J

-. .

SAMPLE: QUALIFIERS: DETECTION LUN-
PARAMETER UNITS- DATE ID RESULT LAB DATA QA LIMIT CERTAINTY.

Turbidity NTU 8126/1998 N001 4.66 # -

Uranium mg/L 8126/1998 0001 0.0735 8

Vanadium mg/L * 8/26/1998 0001 0.0020 U . # 0.002

RECORDS: SELECTED FROM USEEI00 WHERE sitcodeuRFN01 AND qualityassurance TRUE AND (NOT (data vddationqualifiers
LIKE 'R' OR databvalidationrqualiflers LIKE "X) OR IsNull(datavaldationrquafifber)) AND DATEISAMPLED between
W1119980 and #2V81119998

SAMPLE ID CODES: XOOX - Filtered sample (0.48 pn). NOOX - Unfiltered sample. X u repcate number.

LAB QUALIFIERS:
Replicate analysis not within control limi

+ Correlation coefficient for MSA < 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide resull confirmed by GC-MS.
M GFM duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control Emits. Organic- Tentatively Identified compund (TIC).
S Result determined by method of standard addition fUSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits whill sample absorbancea 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P 3 25% difference in detected pesticide or Arochbor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable resuL X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: - validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEV\)

LOCATION: 0589
REPORT DATE: 7/27/1 999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8127/11998. 0001 401 Y

mg/L 8127/1998 N001 393 # - -

Ammonia as NH4 mg/L 86/271998 0001 454.000 #

Antimony mg/L 812711998 0001 0.0010 U # 0.001

Arsenic mg/L 8127/1998 0001 0.0017 B # -

Cadmium mg/L 86/271998 0001 0.0021 #

Calcium mg/L 8t27/1998 0001 592.000 #

Chloride mg/L 8/2711998 0001 370.000 U - -

Fluoride mg/L 8/27/1998 0001 1.690 B # - -

Gross Alpha pCUI/ 8/27/1998 0001 96.92 # 56.45 i 43.3

Gross Beta pCiL 8127/1998 0001 7823 # 60.54 * 38.5

Iron mg/L 8/27/1998 0001 0.0040 U # 0.004 -

Lead mg/L 81/1998 0001 0.0010 U # 0.001 -

Lead-210 pCIL 8127/1998 0001 0.94 U # 0.94 * 0.56

Magnesium mg/L. 827/11998 0001 87.800 #

Manganese mg/L 8127/1998 0001 4.710 # -

Molybdenum mg/L 8/27/1998 0001 1.430 #

Nitrate mg/L 8127/1998 0001 635.000 -

pH s.U. 87/1998 N001 6.86 # -

Polonium-210 pCUL 8127/1998 0001 0.10 U # 0.07 t 0.11

Radium-226 pCiL 8127/1998 0001 0.15 U U 0.15 t 0.08

Radium-228 pC/L 8127/1998 0001 0.78 # 0.7 t 0.43

Redox Potential mV 817998 N001 225 U - -

Seleniurq mg/L 8/27/1998 0001 0.0096 #

Sodium mg/L 8/27/1998 0001 1330.000 # -

Specific Conductance umhos/cm 8127/1998 N001 8190 #

Sulfate mg/I. 87/1998 0001 4430.000 #

Temperature C 8/27/1998 N001 15.3 #

Thorlum-230 pCIL 8127/1998 0001 1.2 U # 1.2 ±
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J
GROUND WATER QUALflY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0589
REPORT DATE: 7/27/1999 4:06 pm J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA CA LIMIT CERTAINTY
Turbidity NTU 8/27/1998 N001 1.67 # -

Uranium mg/L 8/27/1998 0001 0.121 #

Vanadium mglL 8/27/1998 0001 0.305 #

-

RECORDS: SELECTED FROM USEE100 WVHERE site coden'RFNO0 AND quality assurance - TRUE AND (NOT (data validationqualilliers
LIKE 'R OR data-validationrquaEfiers LIKE X0 ) OR IlsNul(data validation qualifiers)) AND DATE-SAMPLED between
#511/19988 and #215119999

SAMPLE ID CODES: 00OX a Filtered sample (04 ! pm). NOOX u Unfiltered sample. X - replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA ' 0.995.
A TIC is a suspected aldol-condensation product
B Inorganic: Result is between the IDL and CRDL. Organk;: Analyte also found in method blank.
E Iwnrganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualitfer, see case narrative.
H Holding time expired, value suspect.
I Increased detection Imt due to required dilution.
C Pesticide resul confirmed by GC-MS.
M GFAA duplicate Injection precision not met
N Inorganic or radlochemical: Spike sample recovery not within control 1milt. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (1MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control lirits while sample absorbance 450% of analytical spike absorbance.
D Analyte deternined in diluted sample.
P a 25% difference hI detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CUM organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CUM organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH S. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but nws not detected.

OA QUALIFIER: 8. validated according to Qual2y Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0590
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8M1211998 0001 483 # -

mg/L 8/1211998 N001 464 # -

mg/L 1R2911999 0001 497 #

mg/L 1/2911999 N001 500 S o

Ammonia as NH4 mg/L 8U1211998 0001 669.0t0 0

mg/L 1/29/1999 0001 627.000 # -

Antimony mg/L 8112M1998 0001 0.0010 U 0.001 -

mg/L 1129/1999 0001 0.0010 U # 0.001 -

Arsenic mg/L 8/1211998 0001 - 0.0010 U # 0.001 -

mg/L 1R2911999 0001 0.00073 B - -

Cadmium mg/L 8/12/1998 0001 0.0180 #

mg/L 1t29/1999 0001 0.01-73 #

Calcium mg/L 8/1211998 0001 428.000 #

mg/L 1/2911999 0001 408.0t0 0

Chloride mgtL 8/12/1998 0001 296.000 #

mg/L 1R291999 0001 242.00 0 0

Fluoride mg/L 8/12/1998 0001 3.700 #

mg/L 1/29/1999 0001 3.100 # -

Gross Alpha pCiUL 8/12/1998 0001 45.94 U # 45.94 ± 28.0

pCILk 1/2911999 0001 51.47 U J # 51.47 i 32.0

Gross Beta pCi/l 8/12/1998 0001 65.04 # 48.19 t 30.7

pCi/L 1129/1999 0001 53.74 5 46.49 * 29.3

Iron mglL 8/12/1998 0001 0.0066 B U - -

mg/L 1/9/1999 0001 0.0030 U # 0.003- -

Lead mg/L 8/12/1998 0001 0.0010 U # 0.001

mg/L 1t29/1999 0001 0.0010 U # 0.001

Lead-210 pCIL 8/12V1998 0001 1.05 U U 1.05 * 0.61

pCUL 1R29/1999 0001 0.99 U # 0.99 * 0.58

Magnesium mg/L 8/12/1998 0001 66.100 #

mgtL 1R29/1999 0001 61.200 #

Manganese mg/L 8/12/1998- 0001 7.770 # -

mg/L 1/29/1999 0001 8.820 #
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GROUND WATER QUALITY DATA BY LOCATION (USEEi0O) FOR SITE RFN01, RIFLE (NEMW
LOCATION: 0590
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER - UNITS DATE ID RESULT - LAS DATA QA LIMIT CERTAINTY
Molybdenum mgfL .8/12/1998 0001 2.460 E #

mg/L 1129/1999 0001 2.450 #

Nitrate mgfL 8112V1998 0001 5.740 # - -

mg/L 1291199 0001 138.000 #

pH s.u. 8/1211998 N001 6.66 # -

s.u. 1/29/1999 N001 6.04 #.

Polonlum-210 pCUL 8/1211998 0001 0.08 U # 0.08 * 0.10

pCUL 1129/1999 0001 0.10 U J 0.07 * 0.11

Radlum-226 pCVL. 8/12/1998 0001 0.14 U J 0.14 t 0.07

pCVL 1129/1999 0001 0.13 U I 0.13 a 0.07

Radium-228 pCV/L 8/12/1998 0001 0.68 # 0.63 t 0.38

pCVL 1f29/1999 0001 1.09 # 0.69 * 0.42

Redox Potential mV 8/1211998 NOO.1 169 I

mV 1/29/1999 N001 222 I

Selenium mg/L 8/1211998 0001 0.0197 I

mg/L 1/29/1999 0001 0.0195 I

Sodium mgfL 8/1211998 0001 1210.000 I

mg/L 1129/1999 0001 1040.000 IF -

Specific Conductance umhosfcm 8/12/1998 N001 8290 I

umhos/cm 1/2911999 N001 8960 I

Sulfate mg/L 8/1211998 0001 5570.000 N J I

mg/I. 1/29/1999 0001 . 4060.000 I

Temperature C 8/12/1998 N001 15.7 I

C 1/29/1999 N001 10.9 I - -

Thorlum-230 pCVL 8/12/1998 0001 1.2 U # 1.2 a

pCiL 1/29/1999 0001 0.80 U I 0.8 a

Turbidity NTU 8/12/1998 N001 0.98 # - -

NTU 1129/1999 N001 3.05 I -

Uranium mg/L 8/12/1998 0001 0.0843 I

mg/L 1/29/1999 0001 0.0739 I

Vanadium mg/L 8/12/1998 0001 0.363 -

mg/I. 1/291999 0001 0.482 I - -
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GROUND WATER QUALUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0590
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAS DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site codeRFNt_ AND qualitjyssurance* TRUE AND (NOT (data vafdation qualifiers
LIKE R OR data valklationrquafhers LUKE fX' ) OR IsNull(datay.alidation.qualifleS)) AND DATESAMPLED between
W&11l998# and #2l1511999#

SAMPLE ID CODES: 0OOX * Filtered sample (OA5 prm). N0OX a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control Emits.

+ Correlation coefficient for MSA - 0.995.
A TIC Is a suspected aldol-eondensation product.

B horganic: Result ie between the IDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.

I Increased detection Emit due to required dilution.
C Pesticide resuRt confirmed by GC-MS.
M GCFM duplicate injection precision no met.

N Inorganic or radiochernical: Spike aample recovery not within control Emits. Organic: Tentatively identified compund (TIC).

S Result determined by method of standard addition VISA).

U Analytical result below detection rnit.
W Post-digestion spike outside control limits while sample absorbance '50% of analytical spike absorbance.

D Analyte determined in diluted sample.
P 3 25% difference in detected pesticide or Arochbor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualilier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

3 ResuRt above upper detection imnit.

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination, pH * 9.
R Unusable result.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # -validated according to Qualiy Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.

X Location Is undefined.
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GROUND WATER QUAL?? DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0596 A
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-.
PARAMETER UNITS DATE ID RESULT LAB DATA -QA LIMIT CERTAINTY

Ammonia as NH4 mg/L 1/2611999 0001 0.0319 B L # - -

Antimony mg/L' 1/26/1999 0001 0.0010 U L # 0.001

Arsenic mg/L 1/2611999 0001 0.00020 B L #

Cadmium mg/L 1/26/1999 0001 0.0010 U L # 0.001 -

Calcium mg/L 1/26/1999 0001 225.000 L #

Chloride mg/L 1/26/1999 0001 201.000 L #

Fluoride mg/L 1/26/1999 0001 0.666 L #

Iron mg/L 1/26/1999 0001 0.0183 B UL # - -

Lead mg/L 1/26/1999 0001 0.0010 U L # 0.001

Magnesium mg/L 1/26/1999 0001 64.900 L # -

Manganese mg/L 1/26/1999 0001 0.0042 B L #

Molybdenum mg/L 1/26/1999 0001 0.158 L #

Nitrate mg/L 1/26/1999 0001 400.000 L #

pH s.u. 1/26/1999 N001 6.93 L # - -

Redox Potential mV 1/26/1999 N001 215 L # -

Selenium mg/L 1/26/1999 0001 0.0104 L # - -

Sodium mg/L 1/26/1999 0001 521.000 L #

Specific Conductance umhos/cm 1/26/1999 N001 7570 L #- -

Sulfate mg/L 1/26/1999 0001 1310.000 L #

Temperature C 1/26/1999 N001 6.7 L #

Thorlum-230 pCUL 1/26/1999 0001 0.80 U L # 0.8 i

Turbidity NTU 1/26/1999 N001 213 * # - -

Uranium mg/L 1/26/1999 0001 0.0882 L #

Vanadium mg/L 1/26/1999. 0001 0.0027 B L' #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVi)

LOCATION: 0596
REPORT DATE: 7127/1999 4:06 pm

SAMPLE:- QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE ute codes RFN01 AND quahity assurance TRUE AND (NOT (datakvalidation.qualifiers

LIKE 'RI OR data valldastiorquafiens LIKE "X ) OR IsNulIkdata_validatioILquaifiem)) AND DATESAMPLED between

151111 998# and #21 5/19991

SAMPLE ID CODES: 000X Fltered sample (0.45 pm). NOOX Unfiltered sample. X -replicate number.

LAB QUALIFERS:
* Replicate analysis not within control imits.
+ Correlation coefficient for MSA - 0.995.

A TIC is a suspected aldol-condensation product.

B Inorganic: Result Is between the IDL and CROL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, aem case narrative.

H Holding time expired, value suspect.
I increased detection EImit due to required dilution.
C Pesticide result confirmed by GC-MS.

M GFAA duplicate Ijection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control Emits. Organic: Tentatively identified compund (TlC).

S Result determined by method of standard addition (MSA).

U Analytial result below detection limit.

W Post-digestion spike outside control limits Mibe mample, absorbance 50% of analytical spike absorbance.

D Analyte determined in dfilted sample.

P * 25% difference in detected pesticde orArochbor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier.see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

* Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Lowtlowsampling method used.

G Possible grout contamination, pH D 9. L Less than 3 bore volumes purged prior to samping.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: I - validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0598
REPORT DATE: 7/27/1999 4:06 pm J

PARAMETER

Alkalinity as CaCO3

SAMPLE:
UNITS DATE ID

mg/L 8/13/1998 0001

QUALIFIERS: DETECTION UN-
RESULT LAB DATA QA LIMIT CERTAINTY

556 U- -
J

Ammonia as NH4

Antimony

Arsenic

Cadmium

Calcium

Chloride

Fluoride

Gross Alpha

Gross Beta

Iron

Lead

Lead-210

Magnesium

Manganese

Molybdenum

Nitrate

pH

Polonium-21 0

Radium-226

Radium-228

Redox Potential

Selenium.

Sodium

Specific Conductance

Sulfate

Temperature

Thorium-230

,-.a

1 

1

pCI/L 

a/13/1998 0001 8930 33.86 * 29.4

pCI/L 

a113/1998 0001 80.02 30.71 * 21.6

mg/L 

8/13/1998 00 01 0.0056 B* U.1 0

mg/L 

8/1311998 0001 0.0043 - -

pCVL 

8/13/1998 0001 0.93 U 0.93 * 0.54

rng1L 

a/13/1998 0001 55.100

mglL 8113/1998 N001

mg/L 8/13/1998 0001

mglL 8/13/1998 0001

mg/L 8/13/1998 0001

mg/L. 8/1311998 0001

mg/L 8/13/1998 0001

mg/L 8/13/1998 0001

mg/L 8/13/1998 0001

pCi/L 8/13/1998 0001

pCI/L 8/13/1998 0001

mg/L 8/13/1998 0001

mg/L 8/13/1998 0001

pCUL 8/13/1998 0001

mg/L 8/13/1998 0001

mg/L 8/13/1998 0001

mg/L 8/13/1998 0001

mg/L 8/13/1998 0001

s.u. 8/13/1998 N001

pCVL 8/13/1998 0001

pCi/L. 8/13/1998 0001

pCUL 8/13/1998 0001

552 # - -

179.000 #

0.0010 U U 0.001

0.0010 U # 0.001

0.0021 # - -

352.000 #

234.000 8

1.010 # .

89.30 J # 33.86 t 29.4

86.02 # 30.71 * 21.6

0.0056 B* UJ # - -

0.0043 -

0.93 U 8 0.93 * 0.54

55.100 #

2.630 # - -

0.769 E # - -

254.000 # -

6.72 #

0.09 U 8 0.03 ± 0.07

0.09 U # 0.09 ± 0.05

1.12 # 0.46 ± 0.28

207 -

0.0038 B U -

656.000 #

4080 #

1860.000 #

19.5 8

1.9 B 8 ±
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0598
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION - UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Turbidity NTU 8/1311998 N001 0.70 1 - -

Uranium mg/L 8113/1998 0001 0.152 #

Vanadium ma/L 811311998 0001 0.0020 U # 0.002 .

RECORDS: SELECTED FROM USEE1100 WHERE site codeWRFN01 AND quaslty_assurance = TRUE AND (NOT (data validation qualdiers

LIKE RI OR datbvalkidatiornquatifiers LIKE "X ) OR IsNun(dat_validationfqualifiers)) AND DATESAMPLED between

51111 9981 and #211511999W

SAMPLE ID CODES: OOOX = Fitered sample (0.45 pm). N00X a Unfiltered sample. X w replicate number.

LAB QUALIFERS:
Replicate analysis not within control Emits.

+ Correlation coefficient for MSA ' 0.995.

A TIC is a suspected aldol-condensation product.

B Inorganic: Result Is between the IDL and CRDL. Organic: Analyle also found In method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyle exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection imit due to required dilution.

C Pesticide result confirmed by GC-MS.

M GFAA duplicate Injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control lmits. Organic: Tentatively identified compund (TIC).

S Result determined by method of standard addition (MSA).

U Analytical result beiow detection limit.

W Post-digestion spike outside control limits wile sample absorbance ' 50% of analytical spike absorbance.

0 Analyte determined In diluted sample.
P ) 25% difference in detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:-

J Estimated value. F Low flow sampling method used.

G Possible grout contamination. pH g S. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

OA QUALIFIER: I a validated according to Quality Assurance guidelines.
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GROUNDWATER QUAU1TY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEMA
LOCATION: 0599
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

Alkalinity as CaCO3 mg1L 8/13/1998 0001 593 1

mg/l. 8/13/1998 N00I 603 - -

Ammonia as NH4 mgtL .8/13/1998. 0001 227.000 . -

Antimony mg/I. 8/13/1 998 001 0.0010 U 1 0.0011

Arsenic mg/I. 8/13/1998 0001 0.0010 U 1 0.001 -

Cadmium mg/I. 8/13/1998 0001 0.0014 1- -

Calcium mg/I. 8/1 3/1 998 0001 273.000 -

Chloride mg/I. 8/13/1998 0001 193.000 - -

Fluoride mg1L 8/13/1998 0001 11.340 1-

Gross Alpha pCI/I. 8/13/1998 0001 73.51 J 34.23 *27.8

Gross Beta pCL/L 8/13/1998 0001 98.83 1 30.64 a22.2

Iron mg/I. 8/113/11998 0001 0.0040 U* J 0.004

Lead mg/I. 8/13/11998 0001 0.0010 U 1 0.001

Lead-210 pCI/I 8/13/1998 0001 0.86 U 1 0.88 0.51

Magnesium mg/I. 8/13/1998 0001 53.400 -

Manganese mg/L 8113/1998 0001 2.370 -

Molybdenum mg/L 8/1 3/1 998 0001 0.795 E-

Nitrate mg/I. 8/13/1 998 0001 189.000 -

pH au /13/1998 N001 6.82

Polonlum-21 0 pCiVL 8/13/1998 0001 0.14 U 1 0.05 a0.11

Radium-226 pCV/L 8/1 3/1 998 0001 0.09 U 1 0.09 a0.05

Radium-228 pCl/L 8/1 3/1 998 0001 0.89 1 0.43 ±0.27

Redox Potential mV 8/1 3/1 998 N001 213 1- -

Selenium mg/I. 8/1 3/1 998 0001 0.0040 B - -

Sodium mg/I. 8/13/11998 0001 849.000 -

Specific Conductance umnhos/cmn 8/13/1998 N00I 4300 -

Sulfate mg/I. 8/13/1998 0001 1880.000 -

Temperature C 8/13/1998 N001 18.3 - -

Thorlum-230 pCI/I. 8/13/1998 0001 1.4 B a
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GROUND WATER QUALUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0599
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Turbidity NTU 8/13/1998 N001 0.65

Uranium mglL 8/13/1998 0001 0.155

Vanadiurn mg/L 8/13/1998 0001 0.0020 U # 0.002

RECORDS: SELECTED FROM USEE100 WHERE site odeRiCN01 AND quaityassurance - TRUE AND (NOT (datayvalidationquallfiers
LIKE 'R OR data validationLqualifiers LIKE 'X ) OR IsNuII(datayaldatlonqualifiers)) AND DATESAMPLED between
t511/1998t and #211511999#

SAMPLE ID CODES: -OOX a Fitered sample (0.45 Ipn). NOOX u Unfiltered sample. X replicate number.

LAB QUALIFIERS:
Replicate analysis not within control Emits.

+ Correlation coeflicient for MSA -0.995.
A TIC Is a suspected aldol-condensatbon product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.

C Pesticide result confirmed by GC MS.
M GFAA duplicate injection precision not met.

N Inorganicorradiochemical: Spice samplerecoverynotwihincontrol Emits. Organic: TentativelyIdentifiedompund(TIC).

S Result determined by method of standard addition (tSA).

U Analytical result below detection limit.

W Post-digestion spike outside control limits while sample absorbance '50% of analytical spike absorbance.

D Analyte determined hI diluted sample.
P 3 25% difference hi detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: 1w validated according to Quality Assurance guidelines.
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j
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEW"
LOCATION: 0603
REPORT DATE: 7/27/1999 4:06 pmr

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY-

Alkalinity as CaCO3 mg/L 8/14/1998 0001 277 # -

mg/L 8/14/1998 N00i 287 - -

mg/L 1125/1999 0001 284 #

mg/L 1/25/1999 NW01 285 # -

Ammonia as NH4 mglL 8114/1998 0001 16.900 #

mg/L 1/25/1999 0001 29.500 #

Antimony mg/L 8114/1998 0001 0.0010 U # 0.001

mg/l. 1/251999 0001 0.0010 U # 0.001

Arsenic mg/L 8/1411998 0001 0.0010 U # 0.001 -

mg/L 1/25/1999 0001 0.00010 U 1 0.0001 -

Cadmium mg/L 8/14/1998 0001 0.0010 U # 0.001 -

mg/L 1/25/1999 0001 0.0010 U # 0.001

Calcium mg/L 8/1411998 0001 385.000 # -

mg/L 1/25/1999 0001 350.000 #

Chloride mg/L 8/1411998 0001 316.000 0

mg/l. 1/25/1999 0001 312.000 # -

Fluoride mg/L 8/14/1998 0001 0.777 - -

mg/L 1/25/11999 0001 0.390 #

Gross Alpha pCI/L 811411998 0001 65.73 # 48.79 t 34.0

pCiLI. 1125/1999 0001 61.8 # 42 t 30.9

Gross Beta pC/L 8114/1998 0001 92.48 # 48.44 32.2

pCI/L 1/2511999 0001 48.79 # 48.19 t 28.8

Iron mg/L 8114/1998 0001 0.0040 U # 0.004

mg/L 1/25/1999 0001 0.0030 U # 0.003

Lead mg/L 814/1998 0001 0.0010 U # 0.001

mg/l. 1/2511999 0001 0.0010 U # 0.001

Lead-210 pCUL 8/14/1998 0001 0.96 U # 0.96 t 0.56

pCIL 1/25/1999 0001 1.03 1 * 0.81

Magnesium mg/L 8/14/1998 0001 167.00 #

mg/l. 1/25/1999 0001 146.000 #

Manganese mg/L 8/1411998 0001 2.260 #

mg/L 1/2511999 0001 1.950 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVV)

LOCATION: -0603
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/14/1998 0001 0.0811 # -

mghI 1R511999 0001 0.139 #.

Nitrate mg/L 8/14/1998 0001 361.000 # -

mg/L 1/25/1999 0001 380.000 * - -

pH s.u. 8/14/1998 N001 7.01 # - -

s.u. 1/25/1999 N001 7.04 # - -

Polonium-210 pCUL 8/1411998 0001 0.08 U 0.08 ± 0.09

pCUL 1/25/1999 0001 0.10 U Y 0.07 t 0.10

Radium-226 pCUlL 8/14/1998 0001 0.14 U # 0.14 t 0.08

pCIL/. 1/25/1999 0001 0.14 U # 0.14 t 0.09

Radium-228 pCIL 8/14/1998 0001 .0.68 U # 0.68 t 0.41

pCUL 1R/5/1999 0001 0.74 U # 0.74 * 0.44

Redox Potential mV 8/14/1998 N001 170 U - - -

mV 1/25/1999 N001 115 I - -

Selenium mg/L 8114/1998 0001 0.0010 U - 0.001

mglL 1/25/1999 0001 0.00022 B # - -

Sodium mg/L 8/1411998 0001 978.000 #

mg/L 1/25/1999 0001 1010.000 # .

Specific Conductance umhos/cm 8/14/1998 N001 4430 #

umhostcm 1/25/1999 N001 6270 #

Sulfate mg/L 8/14/1998 0001 2690.000 #

mg/I 1/25/1999 0001 3010.000 #

Temperature C 8/1411998 N001 11.9 #

C 1/25/1999 N001 10.9 # -

Thorlum-230 pCVL 8/14/1998 0001 12 U # 1.2

pCVL 1/2511999 0001 0.80 U # 0.8 *'

Turbidity NTU 8/14/1998 N001 0.60 # . -

NTU 1/25/1999 N001 1.30 -

Uranium mgtL 8/14/1998 0001 0.0994 1 .

mg/L 1/25/1999 0001 0.121 # - -

Vanadium mg/L 8/14/1998 0001 0.0020 U 1 0.002

mgtL 1/2511999 0001 0.0010 U # 0.001
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4I
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0603
REPORT DATE: 7127M1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
RECORDS: SELECTED FROM USEEIO WiERE ste codeouRFNJO AND quality assurance s TRUE AND (NOT (datavaflidationqualifiers

LIKE SR" OR datavalidationrqualifie UKE "X ) OR IsNull(dab validatihnqualifers)) AND DATESAMPLED between
#51ill 9988 and 8211519998

SAMPLE ID CODES: 00X - Filtered sample (0.45 pn). NOOX Unfiltered sarple. X u replicate number.

LAB QUALIFIERS:
Replicate analysis not within contro Emits.

* Correlation coefficient for MSA 40.995.
A TIC b a suspected aldol-condensatbon product.
B lnorganicb Result is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorgank Estimate value because of Interference, se case narrative. Organic Analyte exceeded calibrathon range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide resulf confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemicat Spike sample recovery not within control imits. Organic: Tentatively identified compund (TiC).
S Result determined by method of standard addition OASA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absoibance '50% of analytical spike absorbance.
0 Analyte determined In diluted sample.
P * 25% difference In detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) quabfier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit

,: I

J

4
4
4
4
J4
4

DATA QUALIFIERS:
J Estimated value.
0 Possible grout contamination, pH 3 9.
R Unusable result.
U Parameter analyzed for but was not detected.

OA QUALIFIER: J m validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location is undefined. 

, . 4
J

J!
4

4,
4
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0609
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/14/1998 0001 493 #

mg/f. 811411998 N001 474 a

mg/L 112511999 0001 492 # -

mglL 1f25/1999 N001 495 #

Ammonia as NH4 mg/L 811411998 0001 24.700 #

mg/L 1125/1999 0001 19.800 a

Antimony mg/L 8/14/1998 0001 0.0010 U # 0.001

mg/L 1/25/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/14/1998 0001 0.0010 U # 0.001

mg/L 1/25/1999 0001 0.00010 B # -

Cadmium mg/L 8/1411998 0001 0.0010 U # 0.001 -

mg/L 1125/1999 0001 0.0010 U I 0.001 -

Calcium mg/L 8/14/1998 0001 153.000 #

mg/L 1/25/1999 0001 138.000 #

Chloride mg/L 8114/1998 0001 56.700 #

mg/L 1125/1999 0001 51.500 # -

Fluoride mg/L 8/1411998 0001 0.483 #

mg/L 1/25/1999 0001 0.493 #

Gross Alpha pCVL 8/14/1998 0001 34.90 # 18.8 t 14.7

pCIL 1/25/1999 0001 37.48 # 12.78 t 11.5

Gross Beta pC/L 8/14/1998 0001 33.50 U 24.01 t 15.3

pCUL 1125/1999 0001 20.78 # 11.8 t 7.79

Iron mgJL 8/14/1998 0001 0.0140 B U #

mg/L 1/25/1999 0001 0.0031 B U #

Lead mg/L 8/14/1998 0001 0.0010 U. 0.001

mg/L 1/25/1999 0001 0.0010 U *# 0.001 -

Lead-210 pCI/L 8/14/1998 0001 0.94 U U 0.94 t 0.54

pC/L 1/25/1999 0001 1.24 I 1 t 0.61

Magnesium mg/L 8/1411998 0001 85.600 #

mg/L 112511999 0001 75.100 U -

Manganese mg/L 8/14/1998 0001 0.682 #

mg/L 1/25/1999 0001 0.517 #
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J
GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"
LOCATION: 0609
REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L. 8114/1998 0001 0.0626 # - -

mg/L 1t25/1999 0001 0.0621 #

Nitrate mg/L 8/14/1998 0001 61.500 #

mg/L 1/25/1999 0001 52.600 # - -

pH s.u. 8/14/1998 N001 6.86 #-

s.u. 1/25/1999 N001 6.77 # -

Polonlum-210 pCUL 8/1411998 0001 0.09 U # 0.09 ± 0.09
pCiL. 1251999 0001 0.09 U # 0.09 ± 0.11

Radium-226 pCUL 8114/1998 0001 0.15 U # 0.15 * 0.08

pCI/L 1/25/1999 0001 0.13 U # 0.13 t 0.07

Radlum-228 pCI/L 8/14/1998 0001 0.72 U # 0.72 * 0.43

pCUL 1/25/1999 0001 0.76 U # 0.76 ± 0.44

Redox Potential mV 8/14/1998 N001 -124 #

mV 1/25/1999 N001 13 #

Selenium mg/L 8/14/1998 0001 0.0223 I

mg/L 1/25/1999 0001 0.0274 # -

Sodium mg/L 8/14/1998 0001 247.000 #

mg/L 1/25/1999 0001 241.000 I

Specific Conductance umhos/cm 8/14/1998 N001 1950 ID - -

umhos/cm 115/1999 N001 2040 I

Sullate mg/L. 8/14/1998 0001 678.000 I

mglL 1/2511999 0001 649.000 #

Temperature C 8/1411998 N001 13.6 #

C 1/25/1999 N001 11.8 # -

Thonum-230 pCU/L 8/14/1998 0001- 1.2 U I 1.2 t

pCI/I. 1/251999 0001 0.80 U # 0.8 *

Turbidity NTU 8/14/1998 N001 1.08 # -

NTU 1/25/1999 N001 1.13 ID

Uranium mg/L 8/14/1998 0001 0.0627 I

mg/L 1/25/1999 0001 0.0513 I

Vanadium mg/l. 8/14/1998 0001 0.0020 U 0.002

mg/L. 1/25/1999 0001 0.0010 U I 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0609
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION U N-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site code- RFNO1 AND qualktyssurance * TRUE AND (NOT (data.validatbinlquallfiers

LIKE ^R1 OR datadvalkationqualihfiers LIKE X ) OR kNull(datavalldatioLqualfiers)) AND DATESAMPLED between

951111998# and #2/15/19991

SAMPLEIDCODES: 000X=Filteredsample(0.45;fin). NWOX*Unfiltered ample. Xureplicatenumber.

LAB QUALIFIERS:
Replicate analysis not within control Emits.

+ Correlation coefficient for MSA c0.995.

A TIC isa suspected aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GCOMS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.

I Increased detection Emit due to required dilution.

C Pesticide resulf confirmned by GC-MS.

M GFAA duplicate Injection precision not rnet.

N Inorganic or radbochemical: Spike sample recovery not eihin control limits. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition IVISA).

U Analytical result below detection limit.

W Post-digestion spike outside control limits whie sample absorbance < 50% of analytical spike absorbance.

D Analyte determined in diluted sample.

P 3 25% difference In detected pesticide or Arochbor concentrations between 2 columns.

X Laboratory defined (USE PA CUP organic) qualifier see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection liWM.

DATA QUALIFIERS:

J Estimated value.
G Possible grout contamination, pH * 9.

R Unusable result.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # * validated according to Quality Assurance guidelines.

F Low flow sampling method used.
L Less than 3 bore volumes purged prior to sampling.

X Location is undefined.
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVo
LOCATION: 0617 Replacement well for 428
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION .UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L. 8/1811998 0001 567 #

mglL 8/181998 N001 587 # - -

mg/Q. 1126/1999 0001 450 8

mg/L 1/261999 N001 448 8 -

Ammonia as NH4 mg/L 8/1 8/1 998 0001 0.257 -

mg/L. 1/26/1999 0001 0.150 8

mg/L 1126/1999 N001 0.109 4 . -

Antimony mg/L 8/18/1998 0001 0.0010 U 8 0.001

mg/. 1126/1999 0001 0.0010 U 8 0.001

mg/l. 126/1999 N001 0.0012 B 8

Arsenic mg/L 8/18/1998 0001 0.0010 U 8 0.001
mg/L 1/26/1999 0001 0.00010. U # 0.0001
mg/L 1/26/1999 N001 0.00011 U # 0.00011

Cadmium mg/L 8/18/1998 0001 0.0010 U # 0.001

mg/L. 1/2/1999 0001 0.0010 U # 0.001

mg/L. 1/61999 N001 0.0011 U # 0.0011 -

Calcium mg/L. 8/181998 0001 265.000 #

mg/l. 1/26/1999 0001 305.000 # -

mg/L 1/26/1999 N001 312.000 8 - -

Chloride mg/L 8/18/1998 0001 456.000 # -

mg/L 1/26/1999 0001 251.000 # - -

mg/L* 1/26/1999 N001 255.000 #

Fluoride mg/L 818/1998 0001 0.336 #

mg/L 1/26/1999 0001 0.142 #

mg/L. 1/26/1999 N001 0.171 #

Gross Alpha pCIL 8/18/1998 0001 44.16 # 37.92 ± 26.4

pC/L 1/26/1999 0001 36.86 # 33.51 ± 23.0
pCi/i. 1126/1999 N001 37.68 34.07 ± 23.4

Gross Beta pCi/L 8/1 8/1 998 0001 36.39 U # 36.39 ± 22.0
pCI/L 1/26/1999 0001 34.60 U # 34.6 ± 20.6
pCi.L 1/26/1999 N001 34.64 U # 34.64 * 20.1

Iron mg/L 8/18/1998 0001 0.0051 B U #

mg/. 1/261999 0001 0.0097 B U #

mg/L 1/26/1999 N001 0.658 * J # - .
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GROUND WATER QUALIlY DATA BY LOCATION (USEEIOO) FOR SITE RFN01, RIFLE (NEV"

LOCATION: 0617 Replacement well for428
REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mglL 8118/1198 0001 0.0010 U # 0.001 -

mgJL 1/26/1999 0001 0.0010 U # 0.001

mg/L 1/26/1999 N001 0.0027 8 1 - -

Lead-210 pCVL 8/18/1998 0001 0.93 U # 0.93 t 0.54

pCUL 112611999 0001 1.11 # 1.01 ± 0.62

pCVL 1/26/1999 N001 1.01 U # 1.01 t 0.61

Magnesium mg/l. 8/18/1998 0001 164.000 #

mg/L 1/26/1999 0001 170.000 -

mg/L 1/26/1999 N001 175.000 #

Manganese mg/L 8/18/1998 0001 0.276 #

mg/L 1l26/1999 0001 0.0343 #

mg/L 1/26/1999 N001 0.0590 * I

Molybdenum mg/L 8/18/1998 0001 0.0076 B #

mg/L 1/26/1999 0001 0.0019 B #

mg/l. 1/2611999 N001 0.0033 B. UJ #

Nitrate mg/L 8/18/1998 0001 48.600 #

mg/L 1/26/1999 0001 47.900 #

mg/L 1/26/1999 N001 49.300 #

pH s.u. 8118/1998 N001 7.07 #

s.u. 1/26/11999 N001 6.78 #

Polonium-210 pCi/L 8/18/1998 0001 0.06 U # 0.04 t 0.07

pC/L 1/26/1999 0001 0.07 U # 0.06 t 0.08

pCIL. 1/26/1999 N001 0.09 U # 0.05 i 0.09

Radium-226 pC/L 8/18/1998 0001 0.14 U # 0.14 ± 0.08

pCI/L 1/26/1999 0001 0.13 U # 0.13 t 0.07

pCiL/. 1/26/1999 N001 0.13 U # 0.13 t 0.08

Radium-228 pCIL. 8/18/1998 0001 0.65 U # 0.65 ± 0.39

pCi/L 1/26/11999 0001 0.74 U # 0.74 i 0.43

pCi/L 1/26/1999 N001 0.73 U # 0.73 ± 0.43

Redox Potential mV 8/18/1998 N001 242 # -

mV 1/26/1999 N001 248 #

Selenium mg/L 8/1811998 0001 0.0030 B # -

mg/L 1/26/1999 0001 0.00010 U # 0.0001
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"e
LOCATION: 0617 Replacementwellbr428
REPORT DATE: 712711999 406 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Selenium mg/L 1/26/1 999 N001 0.00014 B #

Sodium mg/l. 8/18/1998 0001 881.000 #

mgtL. 1126/1999. 0001 755.000 #

mg/L 112611999 N001 741.000 #

Specific Conductance umhos/cm 8/1811998 N001 4970 #

umhos/cm 1/26/1999 N001 4570 #

Sulfate mg/L 8/1811998 0001 1850.000 # - -

mg/L 1/26/1999 0001 2280.000 #

mglL 1/2611999 N001 2300.000 W

Temperature C 8118/1998 N001 21.5 #

C. 1R6/1999 N001 14.5 # - -

Thorlum-230 pCUL 8/18/1998 0001 1.2 U # 1.2 a

pCIL 1/261999 0001 0.80 U 9 0.8 ±

pC/L 1/261999 N001 0.80 U # 0.8 a

Turbidity NTU 8/18U1998 NOO 5.09 # - -

NTU 1/26/1999 N001 6.25 # -

Uranium mg/L. 8/18/1998 0001 0.0523 #

mg/L 1/26/1999 0001 0.0668 #

mg/L 1126/1999 N001 0.0685 #

Vanadium mg/L 8/18/1998 0001 0.0020 U # 0.002

mglL 1/2611999 0001 0.0010 U 9 0.001

mg/L 1/26/1999 N001 0.0011 U 9 0.0011
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GROUND WATER QUALTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVW)

LOCATION: 0617 Replacement well for 428
REPORT DATE: 712711999 4:06 pm

SAMPLE: OUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site code'ORFNO0 AND quilityassurance * TRUE AND (NOT (data.vyaldation qualifiers

LK(E "R OR daba valldatonquatifierst.KE )OR sNull(dabavalidatioquafifers)) AND DATESAMPLED between

351111998M and 52/1519991

SAMPLE ID CODES: 0OOX a Filtered sample (0.45 um). N00X *Unfiltered sample. X *replicate number.

LAB QUALIFERS:
Replicate analysis not within control Emits.

+ Correlation coefficient for MSA * 0295.
A TIC Is a suspected aldoa-condensation product.

B Inorganic: Result is between the iDL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate vaiue because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochernical: Spike sample recovery not within control Elmits. Organic: Tentatively Identified compund lC).

S Result determined by method of standard addition #ASA).

U Analytical result below detection limit.

W Post-digestion spike outside control imits while sample absorbance N50% of analytical spike absorbance.

D Analyte determined In diluted sample.

P 3 25% difference in detected pesticide orArochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection Eimit.

DATA QUALIFIERS:

J Estimated value. F Low flow sampling method used.

G Possible grout contamination. pH D 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: U * valdated according to Qualty Assurance guidelnes.
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G
GROUND WATER QUAL~IY DATA BY LOCATION (USEE100) FOR SITE RFNO1I* RIFLE (NEW)
LOCATION: 0620 RESERVED FOR TMONKS
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mglL 8U17/1998 0001 621 # - -

mg/L 8/17/1998 N001 621 #

mg/L 1/22/1999 0001 598 # - -

mg/L 1/2211999 N001 606 #

Ammonia as NHi4 mg/L 8/17/1998 0001 0.0639 B #

mglL 1122/1999 0001 0.0475 B #

mg/L 1/22/1999 0002 0.0449 3 #

Antimony mg/L 8/17/1998 0001 0.0010 U # 0.001

mg/L. 1 /221999 0001 0.0010 U # 0.001

mg/l. 1/l221999 0002 0.0010 U # 0.001

Arsenic mg/L 8/17/1998 0001 0.0030 B ; - -

mg/L 1/22/1999 0001 0.0020 B #

mglL 1/22/1999 0002 0.0016 B I

Cadmium mg/l. 8/17/1998 0001 0.0010 U # 0.001

mg/L 1/21999 .0001 0.0010 U # 0.001

mg/L 1/22/1999 0002 0.0010 U # 0.001

Calcium mg/L 8/17/1998 0001 313.000 #

mg/L 1/2211999 0001 329.000 I
mg/L 1/22/1999 0002 331.000 #

Chloride mgtL 8/17/1998 0001 565.000 I

mg/L 1/22/1999 0001 667.000 I
mg/L 1/22/1999 0002 666.000 #

Fluoride mg/L 8/17/1998 0001 0.345 B I

mg/L 1/22/1999 0001 0.447 #

mg/L 1/22/1999 0002 0.438 #

Gross Alpha pCI/L 8/17/1998 0001 45.82 U . I 45.82 * 30.1

pC/L 1/21999 0001 54.22 I 38.87 * 28.2

pCI/L 1/22/1999 0002 53.03 I 39.74 a 28.5

Gross Beta pCI/L 8/17/1998 0001 48.28 U I 48.28 a 28.9

pCI/UL 1/22/1999 0001 34.97 U I 34.97 ± 20.2

pC/L 1/2211999 0002 34.99 U I 34.99 t 21.3

Iron mg/L 8/17/1998 0001 1.800 ID -

mg/L 1/22/1999 0001 1.730 I
mg/L. 1/2211999 0002 1.800 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVe

LOCATION: 0620 RESERVED FOR TMONKS
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Lead mg/L 8117/1998 0001 0.0010 U # 0.001

mgQL 1122/1999 0001 0.0010 U #. 0.001

mglL 1/2211999 0002 0.0010 U -# 0.001

Lead-210 pCiL 8117/1998 0001 096 U # 0.96 i 0.56

pCUL 1121999 0001 1.02 U a 1.02 t 0.60

pCiUl. 12/1999 0002 1.04 1 1.01 i 0.62

Magnesium mg/L 8/17/1998 0001 199.000

mg/L 1122/1999 0001 209.000 # -

mg/L 1=/1999 0002 207.000 #

Manganese mg/L 8/1711998 0001 1.660 #

mg/L 1/22/1999 0001 1.800 #

mg/L 1122/1999 0002 1.840 #

Molybdenum mglL 8/17/1998 0001 0.0193 #

mg/L 1/22/1999 0001 0.0115 a -

mg/L 1/2211999 0002 0.0116 # -

Nitrate mg/L 8/17/1998 0001 0.0263 B U #

mg/L 1/22/1999 0001 0.124 B I - -

mglL 1/22/1999 0002 0.172 B U -

pH s.u. 8/1711998 N001 7.08 # - -

s.u. 1/22/1999 N001 7.04 # -

Polonium-210 pCUL 8/171.998 0001 0.07 U # 0.04 * 0.07

pCI/L 1/22/1999 0001 0.09 U # 0.06 ± 0.09

pCI/L. 1/22/1999 0002 0.15 U # 0.07 t 0.11

Radium-226 pCUL 8/17/1998 0001 0.12 U # 0.12 ± 0.07

pCUL 1/22/1999 0001 0.17 0.12 * 0.08

pCi/L 1/1999 0002 0.14 1 0.14 ± 0.09

Radium-228 pCUL 8/17/1998 0001 0.60 U # 0.6 ± 0.35

pCVL 1/21999 0001 0.68 U # 0.68 ± 0.40

pCi/L 1/22/1999 0002 0.77 U # 0.77 * 0.46

Redox Potential mV 8/17/1998 N001 -69

mV 1/22)1999 N001 16 # -

Selenium mg/L 8/17/1998 0001 0.0010 U # 0.001

mg/L 1/22/1999 0001 0.00010 U # 0.0001 -
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEV'.
LOCATION: 0620 RESERVED FOR TMONKS 1
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Selenium mg/L 1122/1999 0002 0.00010 U # 0.0001

Sodium mg.L 8/17/1998 0001 1060.000 -

mg/L. 1/2211999 0001 1050.000 #

mg/L 1/2211999 0002 1050.000 -

Specific Conductance umhos/cm 8/17/1998 N001 4790 #

umhoslcm 1/22/1999 NO01 S450 #

Sulfate mg/L 8/17/1998 0001 2160.000 1 - -

mglL 112211999 0001 2600.000 #

mg/l. 1122/1999 0002 2600.000 #

Temperature C 8/17/1998 N001 17.0 #

C 1/22/1999 N001 9.7 # - -

Thorium-230 pCIL 8/17/1998 0001 1.2 U # 1.2

pC/L 1/22/1999 0001 0.80 U # 0.8 ±

pCIL 11/21999 0002 0.93 B U # - t

Turbidity NTU 8/17/1998 NO01 3.62 #

NTU 1/22/1999 NO01 14.9 # -

Uranium mglL 8/17/1998 0001 0.0496 #

mg/L 112211999 0001 0.0563 #

mg/L 1/22/1999 0002 0.0553 -

Vanadium mg/L 8/17/1998 0001 0.0020 U # 0.002

mg/L 1/22/1999 0001 . 0.0010 U # 0.001

mg/L 1/21999 0002 0.0010 U 1 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE1 00) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 062D RESERVED FOR TMONKS
REPORT DATE: 7127/1999 4:06 PM

SAMPLE: QUALIFIERS: DETECTION UN- -

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS:- SELECTED FROM USEE10O WHERE sitecodewRFNOV AND quality assurance *TRUE AND (NOT (datyalidationqualdiers
UKE IR OR data validationrquallfiers LIKE "X ) OR IsNutI(data.validationrquarfier)) AND DATESAMPLED between
#51111998# and #2/1511999#S

SAMPLE ID CODES: 000X - Fitered sample 0.45 D in). NOOX - Unfittered sarmle. X - replicate number.

LAB QUALiFIERS:
* Replicate analysis not within control linits.

+ Correlation coefficient for MSA - 0395.

A TIC Is a suspected aldok-ondensation product.

B Inorganic: Result is between the IDL and CRDL Organic: Analyte also found in method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspec.
I Increased detection Emit due to required dilution.

C Pesticide resuit confirmed by GC-MS.
M GFAA duplicate injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control lnits. Organic: Tentatively Identified compund (TlC).

S Result determined by method of standard addition (lSA).
U Analytical resuit beiow detection rlmit.
W Post-digestion spike outside control limits while sample absorbance 4 50% of analytical spike absorbance.

D Analyte determined In diluted sample.
P 3 25% difference In detected pesticide or Aochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CUP organic) qualifier, ee case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low tow sampling method used.

G Possihle grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: # a validated according to Quality Assurance guidelines.
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GROUND WATER QUALmIY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"o
LOCATION: 0622
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT - LAB DATA OA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 8/1111998 0001 195 -

mg/L. 8/11/1998 N00i 205 # -

mg/L 1128/1999 0001 176 - -

mg/L 1/28/1999 N001 171 # - -

Ammonia as NH4 mg/L 8/11/1998 0001 0.424 # -

mg/L 1128/1999 0001 0.564 #

Antimony mg/L 8/1111998 0001 0.0010 U # 0.001

mg/I. 1/281999 0001 0.0010 U # 0,001

Arsenic mg/L 8/11/1998 0001 0.0115 #

mg/L 1/281999 0001 0.0044 B # - -

Cadmium mg/L 8/11/1998 0001 0.0010 U # 0.001

mg/l. 1/28/1999 0001 0.0010 U # 0.001

Calcium mg/L 8/11/1998 0001 48.300 -#

mg/L 1/28/1999 0001 38.300 1 - -

Chloride . mg/L. 8/11/1998 0001 984.000 #

mg/L 1128/1999 0001 1090.000 - -

Fluoride mg/L 8/11/1998 0001 1.130 #

mg/L 1/2811999 0001 1.390 #

Gross Alpha pC/L 8/11/1998 0001 21.91 U # 21.91 ± 11.0

pCUL 1128/1999 0001 22.91 U # 2291 t 11;2

Gross Beta pCi/L 8/11/1998 0001 23.97 U # 23.97 t 13.4

pCiL. 1128/1999 0001 22.94 U # 22.94 t 12.7

Iron mg/L 8/11/1998 0001 0.0930 # - -

mg/L 1128/1999 0001 0.0198 B * #

Lead mg/L 8/11/1998 0001 0.0010 U # 0.001

mg/L 1128/1999 0001 0.0010 U # 0.001

Lead-210 pCUL 8/11/1998 0001 0.96 U # 0.96 t 0.58

pCUL 1/28/1999 0001 0.99 U # 0.99 t 0.58

Magnesium mg/L 8/11/1998 0001 13.200 #

mg/L 1/28/1999 0001 10.500 # - -

Manganese mg/L 8/11/1998 0001 0.0325 # .

mg/IL 1128/1999 0001 0.0228 # - -
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.3

GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVIO

LOCATION: 0622
REPORT DATE: 712711999 4:06 pm

SAMPLE:' QUALIFIERS: DETECTION UN--

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mgiL 8/11111998 0001 0;141 E #

mglL 1128/1999 0001 0.158 -

Nitrate mg/L 8/1111998 0001 0.0691 B #

mg/L 1/28/1999 0001 .0.398 B #

pH s.u. 8/11/1998 N001 7.80 # - -

s.u. 1/2811999 N001 7.89 # -

Polonium-210 pCi/L 8111/1998 0001 0.10 U # 0.05 * 0.08

pCU/L 112811999 0001 0.15 # 0.04 * 0.09

Radium-226 pCUL 8/11/1998 0001 0.29 # 0.15 t 0.10

pCUL 1128/1999 W01 0.51 1 0.14 i 0.12

Radium-228 pCUL 8/111/1998 0001 0.94 # 0.65 i 0.40

pCUL 112811999 0001 0.78 U # 0.78 * 0.48

Redox Potential mV 8111/1998 N00i -69 # -

mV 1/28/1999 N001 -206 # - -

Selenium mg/L 8/11/1998 0001 0.0010 U # 0.001

mg/L 1128/1999 0001 0.00010 U # 0.0001

Sodium mg/L 8/111/1998 0001 669.00 #

mg/L 112811999 0001 769.000 # - -

Specific Conductance umhos/cm 8/11/1998 N001 2960 # - -

umhoslcm 1128/1999 N001 3750 #

Sulfate mg/L 8/11/1998 0001 152.000 N J #

.mglL 1128/1999 0001 157.000 1

Temperature C 8/11/1998 N001 18.6 #

C 1128/1999 NW01 12.8 # - -

Thorum-230 pCi/L 8/11/1998 0001 1.2 U # 1.2 t

pCllL 1/28/1999 0001 0.80 U # 0.8 ±

Turbidity NTU 8/11/1998 N001 4.27 # - -

NTU 1Q28/1999 N001 106 I - -

Uranium mg/L 8/11/1998 0001 0.0010 U # 0.001

mg/L 112811999 0001 0.0010 U # 0.001

Vanadium mg/L 81/11/1998 0001 0.0020 U # 0.002

mg/L 112811999 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVt)
LOCATION: 0622
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION LUN-
PARAMETER - UNITS DATE ID RESULT LAB DATA QA . LIMIT CERTAINlY

RECORDS: SELECTED FROM USEEIO WHERE sliecodeu'RFNOV AND qualkyassurance WTE AND (NOT (datavalcdatiorqualilien
LIKE R' OR datavalydationrqualifiers LIKE X ) OR lsNull(datb validatlon qualifies)) AND DATE SAMPLED between
#511/19988 and 2/1U/19992

SAMPLE ID CODES: - OOOX Filtered sample (0.45 pn). NOOX - Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limh.

+ Correlation coeflicient for MSA < 0.995.
A TIC I a suspected aldol-condensatlon produc.
B Inorganic Result is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyts exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired. value suspeeL
I Increased detection limit due to required dihuton.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injectlon' precIsin not met.
N Inorganic or radiochemical Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method odstandard addition OASA).
U Analytical result below detection limit
W PosW-dgestion spike outside control limits while sample absorbancer 50% of analytical spike absorbance:
D Analyte determined bi diluted sample.
P z 25% difference bI detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narative.
Y Laboratory defined (USEPA CtP organic) qualifier, see case narrative.
> Result above upper detection limit

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
o Possible grout contamination, pH - 9. L Les than 3 bore volumes purged pior to sampling.
R Unusable resulL X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: ga validated according to Oualy Assuan guideines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW

LOCATION: 0627
REPORT DATE: 7r27l1999 4:06 pm

SAMPLE: QUAUFiERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/2811998 0001 406 -

mg/L 8128/1998 N001 422 #-

mg/L 1/21/1999 0001 396 L #

mg/L 1/2111999 N001 404 L #

Ammonia as NH4 mg/L 8128/1998 0001 110.000 #

mglL 112111999 0001 101.000 L #

Antimony mg/L 8f28/1998 0001 0.0010 U # 0.001

mg/L 1121/1999 0001 0.0010 U L # 0.001

Arsenic mg/L 8/28/1998 0001 0.0063 # -

mg/L 112111999 0001 0.0060 L # -

Cadmium mg/L 8128/1998 0001 0.0010 U # 0.001 -

mg/L 1121/1999 0001 0.0010 U L U 0.001 -

Calcium mg/L 8128/1998 0001 294.000 #

mg/L 1/21/1999 0001 298.000 L #

Chloride mg/L 8128/1998 0001 741.000 #

mg/L 1121/1999 0001 712.000 L -

Fluoride mg/L 8/28/1998 0001 0.761 8 # -

mglL i121/1999 0001 0.851 L # - -

Gross Alpha pCilL 812811998 0001 90.77 U # 90.77 ± 56.6

pCilL 1/21/1999 0001 76.81 U L # 76.81 ± 43.5

Gross Beta pCi/L 8/28/1998 0001 96.43 U # 96.43 * 55.4

pCi/L .1121/1999 0001 69.47 U L # 69.47 * 41.6

Iron mg/L 8/28/1998 0001 2.970 - -

mglL 1/21/1999 0001 2.780 L . # - -

Lead mg/L 8/28/1998 0001 0.0010 U # 0.001

mg/L 1121/1999 0001 0.0010 U L # 0.001

Lead-210 pCUL 8128/1998 0001 0.96 U # 0.96 ± 0.56

pCUL 1/211999 0001 0.96 U L # 0.96 * 0.57

Magnesium mg/L- 8/28/1998 0001 112.000 #

mg/L 1121/1999 0001 111.000 L U

Manganese mg/L 8/2811998 0001 0.988 #

mg/L 1/21/1999 0001 0.958 L #
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J
GROUNDWATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0627
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Molybdenum mg/L 812811998 0001 0.0383 # -

mg/L 1/21/1999 0001 0.0403 L # -

Nitrate mg/L . 8128/1998. 0001 0.0457 B U #

mg/L 11/1999 0001 0.630 B L #

pH s.u. 8128/1998 N001 7.04 #

s.u. 1121/1999 N001 7.21 L # -

Polonium-210 pCUL 8/28/1998 0001 0.10 U # 0.09 t 0.12

pCUI. 1121/1999 0001 0.09 UL # 0.06 t 0.09

Radium-226 pCUiL. 812811998 0001. 0.14 U # 0.14 t 0.08

pCI/L 1121/1999 0001 0.13 U L # 0.13 t 0.08

Radium-228 pCiL. 8128/1998 0001 0.99 1 0.64 * 0.39

pCVL 1121/1999 0001 1.04 L * 0.68 t 0.42

Redox Potential mV 8128/1998 N001 -182 # - :

mV 1121/1999 N001 -214 - L #

Selenium mg/L 8128/1998 0001 0.0012 B #

mg/L 1/21/1999 0001 0.00080 B L #

Sodium mglL 828/1 998 0001 2810.000 #

mglL 1121/1999 0001 2800.000 L #

Specific Conductance umhos/cm 8/28/1998 N001 12220 #

umhos/cm 1121/1999 N001 12490 L #

Sulfate mg/L 8128/1998 0001 6070.000 #

mg/l. 1/2111999 0001 6540.000 L #

Temperature C 8128/1998 N001 14.3 1 #

C 1121/1999 N001 12.2 L # -

Thorium-230 pCIL 8128/1998 0001 1.2 U # 1.2 .

pC/L 1/21/1999 0001 0.80 U L # 0.8 t

Turbidity NTU 8128/1998 N001 1.27 # - -

NTU 1121/1999 N001 108 L # - -

Uranium mg/L 8/28/1998 0001 0.0040 #

mg/L 1121/1999 0001 0.0059 L # - -

Vanadium mg/L 8128/1998 0001 0.0032 B #

mg/L 1121/1999 0001 0.0031 B L - -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"

LOCATION: 0627
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE1W0 WHERE stecodes RFN01 AND qualityassurance u TRUE AND (NOT (data validationAquahlfiers

UKE -R' OR data validatiornqualifiers UKE 'X ) OR IsNull(data validation..qualtiers)) AND DATESAMPLED between

M5/119981 and 12115/19991

SAMPLE ID CODES: OOOX a Fitered sample (0.45 pm). NOOX - Unfilered sample. X = replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA '0.995.

A TIC is a wispeded eldol-condensation product.

B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also tound In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.

C Pesticide resuft confirmed by GC-MS.

M GFAA duplicate Iection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control bmits. Organic: Tentatively Identified compund (TIC).

S Result deterpmined by method of standard addition MSA).

U Analytical result below detection limit.

W Post-digestion epike outside control imits while sample absorbance < 50% of analytical spike absorbanoe.

D Analyte determined In diluted sample.

P : 25% difference in detected pesticide orArochlor concentrations between 2 columns.

X Laboratory defined (USEPA CUP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CUP organic) qualifier, ee case narrative.

1 Result above upper detection Emit.

DATA QUALIFIERS:
J Estimated value. F Low low sampling method used.

G Possible grout contamination. pH u 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: * valdated according to Quality Assurance guideines.

- I - -- - - - - I. ..-<* -,~ Page I Q



GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEV"
LOCATION: 0628
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mglL 8131/1998 0001 201 L.

mg/L 1/2211999 0001 185 L #

mg/L 112211999 N001 202 L -

Ammonia as NH4 mg/L 8/3111998 0001 0.763 L #

mglL 1/2211999 0001 0.933 L F # -

Antimony mg/L 8/31/1998 0001 0.0010 U L # 0.001

mg/L 1/2211999 0001 0.0010 U L # 0.001

Arsenic mg/L 8/31/1998 0001 0.0023 B L # -

mg/I. 1/22/1999 0001 0.0017 B L #

Cadmium mg/L 8/3111998 0001 0.0010 U L # 0.001 -

mg/L 1/21999 0001 0.0010 U L # 0.001

Calcium mg/I 8/31/1998 0001 10.300 L #

mg/l. 1/22/1999 0001 10.200 L #

Chloride mg/L 8/31/1998 0001 985.000 L #

mg/l. 1/2211999 0001 979.000 L #

Fluoride mg/L 8/31/1998 0001 2.000 L #

mg/L 1/22/1999 0001 2.020 L #

GrossAlpha pCiL. 8131/1998 0001 23.80 U L # 23.8 12.8

pCIL 1/22/1999 0001 23.73 U L F 23.73 ± 13.8

GrossBeta pCUL 8/31/1998 0001 24.11 U L # 24.11 ± 13.4

pCI/L 1/221999 0001 23.07 U L # 23.07 ± 13.5

Iron mg/l. 8/31/1998 0001 0.0378 I.

mg/l. 1/221999 0001 0.0477 L #

Lead mg/L 8/3111998 0001 0.0010 U L # 0.001 -

mg/l. 1/1999 0001 0.0010 U L F 0.001

Lead-210 pCII. 8/31/1998 0001 0.97 U L # 0.97 * 0.58

pCUI. 1/l221999 0001 0.97 U L # 0.97 ± 0.57

Magnesium mg/L 8/31/1998 0001 2.090 L #

mg/L. 1/22/1999 0001 2.000 L #

Manganese mg/L 8/31/1998 0001 0.0084 B L #

mg/l. 1/22/1999 0001 0.0081 B L #

Molybdenum mg/L 8/31/1998 0001 0.0253 L #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEV)

LOCATION: 0628
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 1122)1999 0001 0.0237 L # - -

Nitrate mg/l. 8/31/1998 0001 0.127 B L #.

mg/L 1121999 0001 0.426 B L #

pH s.u. 8/31/1998 N001 8.72 L # - -

s.u. 1Q221999 N001 8.81 L # - -

Polonium-210 pCi/L. 8/31/1998 0001 0.07 U L # 0.07 ± 0.09

pCI/L 1Q221999 0001 0.11 UL a 0.06 * 0.10

Radium-226 pCUIL 8/3111998 0001 0.14 U L # 0.14 t 0.08

pCUL 1/2211999 0001 0.14 U L # 0.14 t 0.08

Radium-228 pCIL 8/31/1998 0001 0.64 L # 0.64 t 0.39

pCI/L 12/1999 0001 0.76 U L # 0.76 t 0.45

Redox Potential mV 8/31/1998 N001 -39 L - -

mV 1/22/1999 N001 122 L # -

Selenium mg/L 8/31/1998 0001 0.0010 U L # 0.001

mg/L 1/22/1999 0001 0.00010 U L # 0.0001

Sodium mg/L 8/31/1998 0001 863.000 L #

mg/L. 1/22/1999 0001 842.000 L #

Specific Conductance umhoslcm 8/31/1998 N001 4180 L #

umhos/cm 1/22/1999 N001 4170 L # - -

Sulfate mg/L. 8/31/1998 0001 399.000 L # - -

mg/L 1122/1999 0001 429.000 L #

Temperature C 8/31/1998 N001 13.8 L #

C 1/22)1999 N001 11.3 L # -

Thorium-230 pCL/I. 8/31/1998 0001 1.2 U L # 1.2 ±

pCUL 1122/1999 0001 0.80 U L # 0.8 ±

Turbidity NTU 8/31/1998 N001 175 L # -

NTU 1/2/1999 N001 182 L # - -

Uranium mg/L. 8/31/1998 0001 0.0010 U L # 0.001 -

mg/L. 1122/1999 0001 0.0010 U L # 0.001 -

Vanadium mg/L 8/31/1998 0001 0.0020 U L # 0.002

mg/L 1Q22/1999 0001 0.0010 U L U 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"
LOCATION: 0628
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER - - UNITS DATE-- ID RESULT-- LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE sItcodeuRFN0l AND qualkty-assurance m TRUE AND (NOT (dtbvalidationrqualiflers
LIKE R' OR datbvaldationrqualifiers LIKE XI) OR IsNull(data validation qualifers)) AND DATE SAMPLED between
#511119981 and #2/1511999#

SAMPLE ID CODES: 000X - Filtered sample (0.45 wmn). NOOX a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within controt Emits.
+ Correlation coefficient for MSA * 0.995.
A TIC Is a suspected aldol-condensation product
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.

C Pesticide rsul confimed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlochemical: Spike sample recovery not vithin control imits. Organic: Tentatively Identified compund (TIC).
S Resul determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control rOits while sample absorbance 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P * 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
a Resulf above upper detection mit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH a 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 8-validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0629
REPORT DATE: 712711999 4:06 pm

SAMPLE--- QUALIFIERS: DETECTION - UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaC03 mglL 8/3111998 -0001 476 L # -

mg/L 8/31/1998 N001 491 L # - -

mg/L 1111999 0001 383 L #

mglL 1Q2111999 N001 440 L #

Ammonia as NH4 mg/L 8131/1998 0001 118.000 L #

mg/L 1Q21/1999 0001 88.600 L -

Antimony mglL 8131/1998 0001- 0.0010 U L # 0.001

mg/L 1/21/1999 0001 0.0010 U L # 0.001

Arsenic mglL 8131/1998 0001 0.0010 U L # 0.001

mg/L 1121/1999 0001 0.0024 B L #

Cadmium mg/L 8f3111998 0001 0.0010 U L # 0.001

mg/L 1121/1999 0001 0.0010 U L # 0.001

Calcium mg/L 8131/1998 0001 419.000 L #

mg/L 1Q21/1999 0001 405.000 L -

Chloride mglL 8131/1998 0001 978.000 L #

mglL 1/21/1999 0001 953.000 L # - -

Fluoride mg/L 8131/1998 0001 0.601 B L #

mg/L 1Q21/1999 0001 0.313 L -

Gross Alpha pCUL 8131/1998 0001 96.61 U L # 96.61 * 52.0

pCi/L 1121/1999 0001 - 67.33 U L # 67.33 * 29.2

Gross Beta pC/L 8131/1998 0001 96.51 U L a 96.51 a 54.3

pCIL 1Q2111999 0001 57.74 U L # 57.74 a 33.0

Iron mg/L. 813111998 0001 0.806 L #

mgJL 1121/1999 0001 1.690 L #

Lead mg/L 8131/1998 0001 0.0010 U L U 0.001

mg/L 1121/1999 0001 0.0010 U L - 0.001 -

Lead-210 pCUIL 8/31/1998 0001 0.98 U L # 0.98 i 0.57

pCUL 1121/1999 0001 0.92 U L # 0.92 a 0.55

Magnesium mg/L 8f31/1998 0001 163.000 L #

mg/L 1/21/1999 0001 147.000 L # - -

Manganese mg/L 8f31/1998 0001 1.590 L U

mg/L 112111999 0001 0.863 L #
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2
GROUND WATER QUALITY DATA BY LOCATION (USEEI 00) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0629 I
REPORT DATE: 7/27/1999 4:05 pM - J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/3111998 0001 0.0559 L # - -

mg/L 1/21/1999 0001 0.0319 L F -

Nitrate mg/L 8/31/1998 0001 0.0110 U L # 0.011

mg/L 1/2111999 0001 0.660 B L -

pH s.u. 8/31/1998 N001 7.17 L # - -

s.u. 1/21/1999 N001 6.97 L I - -

Polonlum-210 pCVL 8/31/1998 0001 0.13 UL # 0.07 i 0.11
pCIL 1/21/1999 0001 0.11 UL # 0.05 t 0.09

Radium-226 pCIL 8/3111998 0001 0.15 U L # 0.15 t 0.08
pCIL 1/21/1999 0001 0.15 U L 1 0.15 t 0.08

Radium-228 pCi/L 8/31/1998 0001 1.59 L # 0.64 t 0.41
pCIL 1/21/1999 0001 1.84 L # 0.7 t 0.45

Redox Potential mV 8/31/1998 N001 -90 L #
mV 1/21/1999 N001 136 L J - -

Selenium mg/L 8/31/1998 0001 0.0015 B L #

mg/L 1/21/1999 0001 0.00057 B L # - -

Sodium mg/L 8/31/1998 0001 2900.000 L #

mg/L 1/21/1999 0001 2140.000 L #

Specific Conductance umhos/cm 8/31/1998 N001 11740 L #

urnhos/cm 1/21/1999 N001 10440 L #

Sulfate mg/L 8/31/1998 0001 6400.000 L #

mg/L 1/21/1999 0001 5730.000 L -

Temperature C 8/31/1998 N001 16.1 L #

C 1/21/1999 N001 10.5 L -

Thorlum-230 pCIL 8/31/1998 0001 1.2 U L # 1.2 *

pCUL 1/21/1999 0001 0.80 U L # 0.8 *

Turbidity NTU 8/31/1998 N001 32.8 L #

NTU 1/21/1999 N001 29.5 L # - -

Uranium mg/L 8/31/1998 0001 0.0160 L #

mg/L 1/21/1999 0001 0.0061 L #

Vanadium mg/L 8/31/1998 0001, 0.0030 B L # *

mg/L 1/21/1999 0001 0.0014 B L #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NEW)

LOCATION: 0629
REPORT DATE: 7?271 999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE1WI WHERE site code-RFN01'AND qualityassurance w TRUE AND (NOT (data valldatior_qualifiers

UKE 'RI OR data validation quaEfiers UKE -X ) OR isNull(data validationqualifres)) AND DATELSAMPLED between

#W1/1998# and 52/i5/1999#

SAMPLE ID CODES: 000X a Fitered sample (0.45 imn). NOOX * Unflitered sarnple. X . replcate nunber.

LAB QUALIFIERS:
* Replicate analysis not withi control imits.

+ Correlation coefficient for MSA ' 0.995.

A TIC is a suspected aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

E inorganic: Estimate value because of Interference, ee case narrative. Organic: Analyte exceeded eaEbration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection Emit due to required diution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.

N Inorganic orradiochemical: Spike sample recoverynot within control Emits. Organic: Tentatively Identified compund VIP).

S Result determined by method Of standard addition CASA).

U Analytical result below detection limit.

W Post-digestion spike outside control [kmits while sample sbsorbance ' 50% of analytical spike absorbance.

D Analyte determined In dilited sample.

P 3 25% difference in detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CUP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Low low sampling method used.

G Possible grout contamination, pH * 9. L Less than 3 bore volumes purged pnor to sampling.

R Unusable resul. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFiER: I a valdated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVI)
LOCATION: 0633
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 8/1211998 0001 373 L #

mg/L 8/12/1998 N001 355 L # - -

mg/L 1/2511999 0001 409 L # - -

mg/L. 1/25/1999 N001 400 L .

Ammonia as NH4 mg/L 8/12/1998 0001 0.232 I. -

mglL 1/2511999 0001 0.186 L #

Antimony mglL 8/12/1998 0001 0.0010 U L 0.001 -

mg/L 1/2511999 0001 0.0010 U L # 0.001

Arsenic mg/l. 8/1211998 0001 0.0060 L -

mg/L 1/25/1999 0001 0.0070 L #

Cadmium mg/IL 8/12/1998 0001 0.0011 .L -

mg/L 1/25/1999 0001 0.0010 U L # 0.001

Calcium mg/L 8112V1998 0001 9.950 L # - -

mg/L 1/25/1999 0001 6.740 L #

Chloride mg/L 8/12/1998 0001 539.000 L #

mg/L 1/25/1999 0001 575.000 L '

Fluoride mg/l. 8112/1998 0001 2.660 L #

mg/L 1/2/11999 0001 2.830 L # - -

Gross Alpha pC/L 8/12/1998 0001 19.01 L 1 13.33 t 9.76
pCi/U. 1/25/1999 0001 18.79 U L # 1&79 ±11.5

GrossBeta pCUL . 8/12/1998 0001 12.21 _U L # 12.21 t 7.09

pCI/L 112511999 0001 22.82 U L # 22.82 * 13.1

Iron mg/L 8/12/1998 0001 0.191 L #

mg/L 1/25/1999 0001 0.0060 B UL #

Lead mg/l. 8/12/1998 0001 0.0010 U L # 0.001 -

mg/L 1125/1999 0001 0.0010 U L # 0.001 -

Lead-210 pCIL 8/12/1998 0001 0.95 U L # 0.95 ± 0.55

pCIL 1/25/1999 0001 0.99 U L # 0.99 t 0.59

Magneslum mg/L 8/121V998 0001 1.760 L #

mg/L 1125/1999 0001 1.640 L #

Manganese mg/IL 8/121998 0001 0.0116 L #

mg/l. 1/25/1999 0001 0.0092 B L #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0633
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8/11211998 0001 0.592 E L -~ ;

mglL 1125/1999 0001 0.666 L # -

Nitrate mg/L 8/1211998 0001 1290 L # -

mg/L 112511999 0001 3.300 L U - -

pH su. 8/1211998 N001 824 L # - -

s.u. 1125/1999 N001 8.22 L I -

Polonium-210 pCI/L 811211998 0001 0.08 UL # 0.04 ± 0.07

pCIL 1125/1999 0001 0.14 UL # 0.06 t 0.11

Radium-226 pCUL 8/1211998 0001 0.15 U L # 0.15 ± 0.09

pCUL 1/S11999 0001 0.13 L # 0.11 ± 0.07

Radium-228 pCI/L 8/12/1998 0001 0.68 U L # 0.68 a 0.41

pCiUL 1Q25/1999 0001 0.62 U L I 0.62 * 0.37

Redox Potential' mV 8/1211998 N001 136 L #

mV 1/25/1999 N001 12 L #

Selenium . mg/L 8/1211998 0001 0.0013 B L #

mg/L 1/25/1999 0001 0.00010 U L # 0.0001

Sodium mg/L 8/12/1998 0001 524.000 L #

mglL 1/25/1999 0001 567.000 L #

Specific Conductance umhos/cm 8/12t1998 N001 2360 L #

umhos/cm 1/2511999 N001 2770 L #

Sulfate mg/L 8/1211998 0001 124.000 N JL #

mg/L. 1/25/1999 0001 121.000 L #

Temperature C 811211998 N001 17.9 L #

C 1/25/1999 N001 13.3 L * -

Thorlum-230 pCIL 8/12/1998 0001 1.2 U L # 1.2 a

pCIL. 1/25/1999 0001 0.80 U L # 0.8 *

Turbidity NTU 1/25/1999 NW01 62.0 L # - -

Uranium mg/L 8/1211998 0001 0.0065 L #

mglL 1/25/1999 0001 0.0052 L # -

Vanadium mg/L 8/1211998 0001 0.0020 U L U 0.002

mg/L 1125/1999 0001 0.0010 U L # . 0.001

L
L
L . - . I . . -- - - - . 1 --.-- Page127



I.J
GROUNDWATER QUALIlY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVV
LOCATION: 0633
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA qA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEE1100VWHEREsIte codewRFN01 AND qualty_.assurancei-TRUEAND (NOT(data vatidationrquatiers'
LIKE "R OR dataavalidathonqualfietrs LIKE X ) OR lsNull(datatvaldationrqualifles)) AND DATELSAMPLED between
#5/1119988 and #2W15Y19998

J
2

SAMPLE ID CODES: 000X - Filtered sample (0.45 xn). N00X - Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA - 0.995.
A TIC In a suspected aldolondensation product.
B Inorganic: Result is between the IDL and CRDL Organbi Analybe also found in method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the i
Z Laboratory defited (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limi due to required dllutin.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radlochetnical: Spike sample recovery not withbt control m mits. Organic Tentatively Identified compund (TIC).
S Result determined by method of standard addition QIMSA).
U Analytical result below detection Ilnit
W Post-digestion spike outside control limits while sample absorbance * 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P -25% difference In detected pesticide or Arochbor concentrations between 2 columns.
X Laboratory defined (JSEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible gut contamination. pH - 9. L Less than 3 bore volumes purged prior to i
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 4 validated according to Quality Assurance guidelines.

i
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0635 1-70, NEAR MILE MARKER 88
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkahnityasCaCO3 mg/L 8118/1998 0001 505 # -

mg/L 8/18/1998 N001 504 # -

mg/L 1126/1999 0001 515 #

mg/L 126/1999 N001 502 #

Ammonia as NH4 mg/L 8/18/1998 0001 502.000 #

mgtL 1/26/1999 0001 550.000 # - *

Antimony mg/L 8/18/1998 0001 0.0010 U # 0.001 -

m'g/L 1/6/1999 0001 0.0010 U- 0.001

Arsenic mglL 8/18/1998 0001 . 0.0010 U # 0.001 -

mg/L 1/26/1999 0001 0.00010 U # 0.0001 -

Cadmium mg/L 8/18/1998 0001 0.b028 #

mg/L 1/26/1999 0001 0.0023 . #

Calcium mg/L 8/18/1998 0001 324.000 #

mg/L 126/1999 0001 364.000 #

Chloride mg/L 8/18/1998 0001 237.000 J #

mg/L 1/26/1999 0001 268.000 #

Fluoride mg/L 8/18/1998 0001 3.020 J #

mglL 1/2611999 0001 5.910 #

Gross Alpha pCUL 8118/1998 0001 61.85 # 44.58 ± 32.2

pCiL 1/26/1999 0001 72.9 # 38.9 t 30.5

GrossBeta pCUL 8/18/1998 0001 113.2 # 48.3 ± 33.1

pCi/L 1/2611999 0001 79.63 # 35.08 ± 24.0

Iron mg/L 8/18/1998 0001 0.0055 B U #

mg/L 1/26/1999 0001 0.0030 U # 0.003

Lead mg/L 8/18/1998 0001 0.0010 U # 0.001

mg/L 1/26/1999 0001 0.0010 U 1 0.001

Lead-21d pCI/L 8/18/1998 0001 0.94 U # 0.94 t 0.56

pCiL 1/26/1999 0001 1.08 U # 1.08 ± 0.65

Magnesium mg/L 5/18/1998 0001 58.000 - -

mg/L 1/26/1999 0001 61.200 # -

Manganese mg/L 8/18/1998 0001 5.770 #

mg/l 1/26/1999 0001 6.200 #
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW"
LOCATION: 0635 1-70, NEAR MILE MARKER 88
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8118/1998 0001 0.891 #

mg/L 1126/1999 0001 0.765 #

Nitrate mg/L. 8/1811998 0001 174.000 J #

mg/l. 1/26/1999 0001 132.000 # - -

pH . s.u. 8/1811998 N00I 6.84 # - -

s.u. 1/26/1999 N001 6.96 # -

Polonium-210 pCI/L 8/18/1998 0001 0.07 U # 0.07 ± 0.09
pCUL. 1/2611999 0001 0.07 U # 0.05 t 0.08

Radium-226 pCIL/. 8/18/1998 0001 0.13 U # 0.13 ± 0.07
pCUL 1/26/1999 0001 0.13 U # 0.13 t 0.07

Radium-228 pCIL 8/18/1998 0001 0.78 # 0.63 t 0.38
pCiL 1/26/1999 0001 0.77 # 0.69 t 0.42

Redox Potential mV 8/18/1998 N001 200 # - -

mV 1126/1999 N001 163 . #

Selenium mg/l. 8/18/1998 0001 0.0181 #

mg/L 1/26/1999 0001 0.0176 #

Sodium mg/L 8/18/1998 0001 1310.000 -

mg/L 1/26/1999 0001 1160.000 #

Specific Conductance umhos/cm 8/18/1998 N001 7280 # -

umhos/cm 1/26/1999 N001 9350 #

Sulfate mg/L 8/1811998 0001 4270.000 J #

mgl. 1/26/1999 0001 4390.000 5

Temperature C 8/18/1998 N001 14.1 . -

C 1/26/1999 N001 10.2 # -

Thorlum-230 pC/L 8/18/1998 0001 1.2 U . 1.2 ±

pCUL 1/28/1999 0001 0.80 U # 0.8 l

Turbidity NTU 8/18/1998 N001 1.01 # . -

NTU 1/26/1999 N001 5.46 # - -

Uranium mg/L 8/18/1998 0001 0.114 #

mg/L 1/26/1999 0001 0.120 #

Vanadium mg/L 8/18/1998 0001 0.0020 U J 0.002
mg/L 1/26/1999 0001 0.0010 U # 0.001
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GROUNDWATER QUALFT DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0635 1-70, NEAR MILE MARKER 88
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION' UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE ste..codeuRFNO AND qualityassurance -TRUE AND (lOT (data-vafldationqualiflers

LKE WR OR datavalidatornquafliers LKE XI ) OR laiull(datalaldatioiqualflers)) AND DATESAMPLED between

151111998# and t2M1U1999

SAMPLE ID CODES: 00OX * Fitered sample (0.45 pm). NOOX - Unfiltered sample. X * replicate number.

LAB QUALIFERS:
Replicate analysis not within control Emits.

+ Correlation coeflicient for MSA 03995.

A TIC is a suspected aldo-condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) quaifier, see case narrative.

H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.

M GFAA duplicate injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control Eimits. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control limits while sampe absorbance * 50% of analytical spike absorbance.

D Analyte determined in diluted sample.

P > 25% dfifference in detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

3 Result above upper detection limit.

DATA QUALiFIERS:

J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged pnor to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: I - validated according to Quality Assurance guidelines.
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4
GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0638 1-70, NEAR MILE MARKER 88
REPORT DATE: 712711999 4:06 pm J

,, , ; .

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/l. .8/1711998 0001 472 N - -

mg/L 8/17/1998 N001 453 # - -

mg/L. 1t2611999 0001 483 #

mg/L 112611999 N001 496 #

Ammonia as NH4 mg/L 8/17/1998 0001 517.000 #

mg/L 1/2611999 0001 523.000 #

Antimony mg/l. 8/17/1998 0001 0.0010 U # 0.001 -

mg/L 1/26/1999 0001 0.0010 U # 0.001 -

Arsenic mg/L 8/17/1998 0001 0.0010 U N 0.001 -

mg/L 1126/1999 0001 0.00010 U # 0.0001

Cadmium mg/L U/17/1M998 0001 0.0080 - -

mg/L 1126/1999 0001 0.0068 #

Calcium mg/L 8/17/1998 0001 373.000 #

mg/L 1126/1999 0001 369.000 #

Chloride mg/L 8/17/1998 0001 275.000 1 # -

mg/L 1/26/1999 0001 261.000

Fluoride mg/L 8/17/1998 0001 6.110 #

mg/l. 1126/1999 0001 6.390 # -

Gross Alpha pCI/L 8/17/1998 0001 53.20 U N 53.2 i 35.6

pCi/L 1/26/1999 0001 61.1 # 37.4 t 28.3

Gross Beta pC/IL 8/17/1998 0001 95.29 N 48.68 t 32.5

pCUL 1/26/1999 0001 83.75 # 34.94 t 24.1

Iron mg/L 8/17/1998 0001 0.0423 #

mg/L 112611999 0001 0.0030 U # 0.003

Lead mg/L 8/17/1998 0001 0.0010 U # 0.001 -

mg/I. 1/26/1999 0001 0.0010 U # 0.001 -

Lead-210 pCi/L 8/17/1998 01 0.88 U # 0.88 t 0.51

pCi/L. 1126/1999 0001 1.08 U # 1.08 t 0.65

Magnesium mg/L 8U17/1998 0001 62.300 - -

mg/L 1126/1999 0001 57.700 - -

Manganese mgtL 8/17/1998 0001 7.210 #

mg/L 1126/1999 0001 7.340 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEVO

LOCATION: 0636 1-70. NEAR MILE MARKER 88
REPORT DATE: 7127/1999 4:06 pm

- SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum : mg/L. 8/17t1998 0001. 1.040 #

mg/L 1126/1999 0001 0.956 # -

Nitrate mg/L 8/1711998 0001 201.000 # -

mg/L 1/2611999 0001 151.000 # -

pH s.u. 8117/1998 NOO 6.75 -

s.u. 112611999 No00 6.93 # - -

Polonium-210 pCU/L 8117/1998 0001 0.06 U # 0.05 I 0.08

pCUL 1126/1999 0001 0.12 U # 0.05 I 0.10

Radium-226 pCUL 8/1711998 0001 0.15 U 1 0.15 * 0.08

pCVL 1126/1999 0001 0.11 U 5 0.11 t 0.06

Radium-228 pCUIL 8117/1998 0001 0.86 # 0.67 * 0A1

pC/L 1/26/1999 0001 0.63 # 0.62 * 0.37

Redox Potential mV 8/17/1998 N001 147 #-

mV 1126/1999 N001 -41 1

Selenium mg/L 8/17/1998 0001 0.0180 #

mg/L 1/26/1999 0001 0.0173 -

Sodium mg/L 8/1711998 0001 1210.000 #

mg/iL 1)26/1999 0001 1060.000 # - -

Specific Conductance umhos/cm 8/17/1998 N001 8470 #

umhos/cm 1126/1999 N001 8870 11

Sulfate mg/L 8/17/1998 0001 3990.000 # - -

mg/L 126/1999 0001 4160.000 #

Temperature C 8117/1998 NOO 14.8 #

C 1/26/1999 NOO1 12.5 -

Thornum-230 pCiL 8/17/1998 0001 1.2 U # 1.2 I

pC/L 1/26/1999 0001 0.80 U # 0.8 *

Turbidity NTU 8/17/1998 N001 1.95 -

NTU 1/26/1999 N001 6.54 # -

Uranium mg/L 8/17/1998 0001 0.119 #

mg/L 1/26/1999 0001 0.125 #

Vanadium mg/L 8/117/1998 0001 0.0020 U # 0.002

mg/L 1126/1999 0001 0.0010 U # 0.001
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U
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0636 1-70, NEAR MILE MARKER 88
REPORT DATE: 712711999 4:06 pm J

SAMPLE: . QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE sitcodemRFN01 AND qualityassurance a TRUE AND (NOT (datavalidatiornqualifiers
LIKE R OR datavalidationqualfiers LIKE X ) OR IsNufl(datavalidatIonquaIfiers)) AND DATESAMPLED between
#51/19988 and #2115119990

SAMPLE ID CODES: 00QX * Filtered sample (0.45 n). NOOX * Unfitered sanple. X * replicate number.

LAB QUALIFIERS:
* Replicate analysis not vdthin control rmr.
+ Correlation coefficient for MSA - 0.995.
A TIC Is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CROL Organic: Analyte also found in method blank.
E Inorganic: Estimate valbe because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection Dmi due to required diution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiocthemical: Spike sample recovery not within control limits. Organic: Tentatively identified conipund (nO)
S Result determined by method of standard addition (MSA).
U Analytical result below detection lmit.L
W Post-digestion spike outside contro limits wMil sample absorbance 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P 3 25% difference in detected pestidde orAmchlor concentrations betwen 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case natrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH - 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: i * validated according to Quality Assurance guidelnes
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFNO1, RIFLE (NEW)

LOCATION: 0640
REPORT DATE: 7/27/1999 4:06 prn

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AMkalinityasCaCO3 mg/L 8/1011998 0001 241 L # -

mgtL 8/10/1998 N001 255 L # -

Ammonia as NH4 mg/L 8/10/1998 0001 0.797 L #

Antimony mg/L 8/10/1998 0001 0.0010 U L # 0.001

Arsenic mg/L 8/10/1998 0001 0.0025 B L #

Cadmium mg/L 8/1SO/l1998 0001 0.0010 U L # 0.001

Calcium mgtL 8/10/1998 0001 60.700 L #

Chloride mg/l 86/011998 0001 2760.000 L #

Fluoride mg/L 8/10/1998 0001 1.150 L #

GrossAlpha pCUL/ 8/10/1998 0001 49.34 U L # 49.34 t 31.9

Gross Beta pCi/L 8/10/1998 0001 48.48 U L # 48.48 t 27.6

Iron mg/L 8110/1998 0001 0.0668 L #

Lead mg/L 8/10/1998 0001 0.0010 U L U 0.001 -

Lead-210 pCVL 8/10/1998 0001 0.96 U L # 0.96 ± 0.57

Magnesium mg/L 8/10/1998 0001 18.100 L X

Manganese mg/L 8/10/1998 0001 0.0301 L #

Molybdenum mg/L 8/10/1998 0001 0.161 E L #

Nitrate mg/L 8/10/1998 0001 0.526 B L a

pH s.u. 8/10/1998 N001 7.94 L # -

Polonium-210 .pCIL 8/10/1998 0001 0.06 U L a 0.06 f 0.06

Radium-226 pCitL 8/10/1998 0001 021 L # 0.16 a 0.10

Radium-228 pCUL 8/10/1998 0001 0.72 U L U 0.72 ± 0.44

Redox Potential mV 8/10/1998 N001 75 L - -

Selenium mg/L 8/10/1998 0001 0.0010 U L # 0.001 -

Sodium mg/L 8/10/1998 0001 1810.000 L - -

Specific Conductance umhos/cm 8/10/1998 NOOI 6310 L # -

Sulfate mg/L 8/10/1998 0001 304.000 N JL # -

Temperature C 8/10/1998 N001 17.0 L U -

Thonum-230 pCitL 8/10/1998 0001 1.2 U L # 1.2 a
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GROUND WATER QUALIlY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0640

REPORT DATE: 712711999 4:08 pmI

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT LAB DATA QA - LIMIT CERTAINTY

Turbidity NTU 8/10/1998 N001 54.3 L # -

Uranium mg/L 8/10/1998 0001 0.0016 L # -

Vanadium mg/L 811011998 0001o 0.0020 U L # 0.002

j

RECORDS: SELECTED FROM USEE100 VWIERE siteocode-'RFNO1 AND quality .assurance a TRUE AND (NOT (dat walldation qualifiers
LIKE 7R0 OR dat_valldathon qualfier LIKE X ) OR IsNull(data valldatlon qualifiers)) AND DATESAMPLED between
#5/1119988 and S215/19998

SAMPLE ID CODES: 000X - Filtered sample (0.45 p". NWX - Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysis not within control lmit.

+ Correlation coefficient for MSA 0.995.
A TIC Is a suspected aldol-condensation produd.
B Inorganick Result is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate vahue because of Interference, see case narrative. OrganIck Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection Emit due to required diution.

C Pesticide resul confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemical Spike sample recovery not within control limi. Organic: Tentatively Identified compund (TIC).
S Resull determined by method of standard addition NSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance '50% of analytical spike absorbance.
0 Analyte determined in dihited sample.
P 3 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low now sampling method used.
G Possible grout contamination, pH 9. L Less than 3 bore volumn purged prior o sampling.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: #. valdated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01. RIFLE (NEW)

LOCATION: 0641
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 8/1111998 0001 297 L #

mgtL 8/1111998 N001 288 L -

Ammonia as NH4 mg/L 8/1111998 0001 0.492 L

Antimony mg/L 8/11/1998 0001 0.0010 U L # 0.001 -

Arsenic mg/L 8M111998 0001 0.0045 B L #

Cadmium mgtL 8/11/1998 0001 0.0010 U L 1 0.001

Calcium mg/L 8/11/1998 0001 17.600 L -

Chloride mgtL 8/1111998 0001 572.000 L #

Fluoride mg/L 8/11/1998 0001 2.280 L #

Gross Alpha pCIL 8/11/1998 0001 25.27 U L # 25.27 i 15.2

GrossBeta pCIL 8/11/1998 0001 24.23 U L # 24.23 t 14.0

Iron mg/L 8/1111998 0001 0.0572 L #

Lead mg/L 8/11/1998 0001 0.0010 U L # 0.001

Lead-210 pCiL/ 8/1111998 0001 0.96 U L # 0.96 ± 0.56

Magnesium mg/L 8/11/1998 0001 5.360 L #

Manganese mg/L 8/11/1998 0001 0.0181 L #

Molybdenum mgtL 8/11/1998 0001 0.187 E L #

Nitrate mgtL 8/11/1998 0001 0.0493 B L #

pH s.u. 8/11/1998 N001 8.13 L # -

Polonium-210 pCIL- 8/1111998 0001 0.16 L # 0.06 * 0.10

Radium-226 pCUL 8/11/1998 0001 0.16 U L # 0.16 * 0.10

Radium-228 pCi/L . 8/11/1998 0001 0.75 U L # 0.75 t 0.45

Redox Potential mV 8/11/1998 N001 123 L #

Selenium mg/L 8/11/1998 0001 0.0010 U L # 0.001

Sodium mg/L 8/1111998 0001 1010.000 L # -

Specific Conductance umhos/cm 8/11/1998 N001 3250 L #

Sulfate mg/L 8/11/1998 0001 1150.000 N JL #

Temperature C 8/1111998 N001 19.3 L # -

Thorium-230 pCIL 8/11/1998 0001 1.3 B L # - ±
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J
GROUND WATER QUALmIY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0641
REPORT DATE: 7/27/1999 4:08 pM

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Turbidity NTU 8/11/1998 N001 192 L -

Uranium mg/L 8/11/1998 0001 0.0025 L # -

Vanadium mg'L 8/11/1998 0001 0.0020 U L. # 0.002

RECORDS: SELECTED FROM USEE10O WHERE site codeGRFN01 AND quality.assurance -TRUE AND (OT (data validation qualifiers
LIKE R' OR datavalidatlon qualifier LIKE 7 ) OR IsNull(da vaIdatlonrqualifiers)) AND DATELSAMPLED between

il/19988 and 2/15/1999S

SAMPLE ID CODES: 000X m Filtered sample (0.45 Ipn). NO0X u Unfiltered sample. X * replicate number.

LAAB QUALIFIERS:
Reprcat analysis not within control limits.

+ Correlation coefficient for MSA - 0.995.
A TIC is a suspected aldol-condensation producL
B Inorganic: Result Is between the IDL and CRDL. Organbo: Analyt also found In method blank.
E Inorganic: Estimate value because of interference, see case narratIve. Organbo: Analyte exceeded calibratIon range of the GC.MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case nanrative.
H Holding time expired, value suspect.
I Increased detection limilt due to required diution.

C Pesticide result confirmed by GC-MS.
M. GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovey not within control Emits. Organic: Tentatively Identified compund (TiC).
S Result determined by method of standard addition 04SA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits wile sample absorbance i 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P 1 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
3 Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low llowsampling method used.
G Possible grout contamination. pH * 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: 8 validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0643
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/i. 8/1V21998 0001 35 L -

mg/L 8/12/1998 N001 65 L #

Ammonia as NH4 mg/L 8/12V1998 0001 1.150 L #

mg/L 1129/1999 0001 1.580 L #

Antimony mg/L 8/1211998 0001 0.0010 U L I 0.001

Arsenic mg/L 8/1211998 0001 0.0015 B L #

Cadmium mg0L 8/12/1998 0001 0.0010 U L # 0.001

Calcium mg/L 811211998 0001 113.000 L #

Chloride mg/l. 811211998 0001 273.000 L #

mg/L 1/29/1999 0001 247.000 L #

Fluoride . mglL 8/1211998 0001 0.504 L - #

mg/L 1/29/1999 0001 0.322 L #

GrossAlpha pCUL 811211998 0001 38.04 U L # 38.04 ± 21.7

Gross Beta pCIL 8/1211998 0001 36.26 U L # 36.26 t 20.4

Iron mg/L 8/1211998 0001 0.0205 B UL # - -

Lead mg/L 8/1211998 0001 0.0010 U L # 0.001

Lead-210 pCi/U. 8/12/1998 0001 0.99 U L 1 0.99 ± 0.57

Magnesium mg/L 8/1211998 0001 13.500 L #

Manganese mg/L 8/12/1998 0001 0.227 L #

Molybdenum mg/L 8/1211998 0001 0.0206 E L #

Nitrate mg/L 8/12/1998 0001 448.000 L #

mg/L 1/29/1999 0001 964.000 L #

pH s.u. 8/1211998 N001 8.23 L # - -

s.u. 1/29/1999 N001 7.38 L # - -

Polonium-210 pCiL. 8/1211998 0001 0.06 U L a 0.06 * 0.07

Radium-226 pCIL. 8/1211998 0001 0.17 U L 1 0.17 t 0.10

Radium-228 pCIL 8/1211998 0001 1.51 L # 0.71 t 0.45

Redox Potential mV 8/12/1998 N001 167 L #

mV 1/291999 N001 203 L #

Selenium mg/L 8/1211998 0001 0.0145 L #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0643
REPORT DATE: 7/2711999 4:08 pm J

SAMPLE:
PARAMETER UNITS DATE ID

QUALIFIERS: DETECTION
RESULT LAB DATA QA LIMIT

UN-
CERTAINTY

Sodium mglI U81211998 0001 852.000 L # - -

Specific Conductance umhos/cm 8112/1998 N001 3310 L #

umhostcm 1129/1999 N001 9770 L III

Sulfate mg/L 811211998 0001 2250.000 N JL # -

mg/L 1/29/1999 0001 1850.000 L #

Temperature C 8/1211998 NW01 17.1 L -

C 1/2911999 N001 8.9 L # - -

Thorium-230 pCIVL * 8/12/1998 0001 1.2 U L # 1.2 ±

Turbidity NTU 8/12/1998 N001 244 L # - -

NTU 1/29/1999 N001 225 L L - -

Uranium mg/L 8/12/1998 0001 0.0025 L #

Vanadium mg/L 8/1211998 0001 0.0020 U L # 0.002

RECORDS: SELECTED FROM USEE100 WIHERE sItecode&RFN0t AND qualky assurance - TRUE AND (NOT (dataevalidation qualifiers
LIKE "r OR datayvalidationrqualiftirs LIKE X ) OR lsNull(data_validation qualifiers)) AND DATE-SAMPLED between
#511/1998# and 5221511999-

SAMPLE ID CODES: 000X - Filtered sample (0A5 irn). NOOX * Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control Emits.
+ Correlation coefficient for MSA < 0.995.
A TIC b a suspected aldolcondensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of Interference. see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier. see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met
N Inorganic or radiochemical: Spike sample recovery not within control Emits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limt.
W Post-digestion spike outside control limits while sample absorbance 450% of analytical spike absorbance.
D Ana"ye determined bI diluted sample.
P . 26% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

4
J
4
i.
'E

4
J

4,
U.

DATA QUALIFIERS:
J Estimated value.
0 Possible grout contamination, pH 3 9.
R Unusable result.
U Parameter analyzed fbr but was not detected.

F Low flow sampling method used.
L Less than 3 bore volumes purged pnor to sampling.
X Location Is undefined. J

4qA QUALIFIER: S I validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0651
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 _mg/L 8i1411998 0001 173 # -

mglL 8U1411998 N001 155 #

mg/L 1125/1999 0001 177 #

mg/L 112511999 NO01 211 #

Ammonia as NH4 mg/L 8/14/1998 0001 1.190 #

mg/L 1/2511999 0001 1.460 #

Antimony mg/L 811411998 0001 0.0010 U # 0.001

mg/L 1/25/1999 0001 0.0010 U a 0.001

Arsenic mg/L 8114t1998 0001 0.0015 B #

mg/L 1/25/1999 0001- 0.0012 B I

Cadmium mg/L 8/14/1998 0001 0.0010 U # 0.001

mg/L 125/1999 0001 0.0010 U # 0.001 -

Calcium mg/L 8/1411998 0001 137.000 # -

mg/L 1/25/1999 0001 155.000 #

Chloride mg/L 8/14/1998 0001 422.000 #

mg/L 1/25/1999 0001 388.000 #

Fluoride mg/l 8/14/1998 0001 0.826 #

mg/L 1125/1999 0001 0.772

Gross Alpha pCiUL. 8/14/1998 0001 40.51 U J # 40.51 t 21.4

pCi/L 1125/1999 0001 32.53 U # 32.53 ± 15.6

Gross Beta pCi/L 8/14/1998 0001 47.79 U # 47.79 * 26.6

pCi/L 1/25/1999 0001 34.22 U # 34.22 ± 19.8

Iron mg/L 811411998 0001 0.0044 B- UJ #

mg/L 1/25/1999 0001 0.0030 U # 0.003 -

Lead mg/L 8/14/1998 0001 0.0010 U # 0.001

mg/L 1/25/1999 0001 0.0010 U # 0.001

Lead-210 pCUL 8/14/1998 0001 0.99 U # 0.99 ± 0.57

pCiL/ 1/251999 0001 1.01 U # 1.01 * 0.60

Magnesium mg/L U/14/1998 0001 33.2C0 0

mg/L 1125/1999 0001 37.300 #

Manganese mg/L 8/14/1998 0001 0.112 #

mg/L 1/25/1999 0001 0.131 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"A
LOCATION: 0651
REPORT DATE: 712711999 4:06 pm

SAMPLE: QUALiFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 8114/1998 0001 0.0441 E # -

mg/L 1/25/1999 0001 0.0474 #

Nitrate mg/J. 8/1411998 0001 0.331 B # -

mg/L 1/25/1999 0001 2.440 -

pH s.u. 8114/1998 N001 7.82 9 - -

s.u. 1/25/1999 N001 7.68 # - -

Polonium-210 pCUL 8/14/1998 0001 0.08 U # 0.05 ± 0.08
pCI/L 1125/1999 0001 0.09 U # 0.09 ± 0.12

Radium-226 pCUL 8/1411998 0001 0.11 U # 0.11 t 0.07

pCI/L 1/25/1999 000i 0.20 # 0.12 t 0.08

Radium-228 pCUL 8/14/1998 0001 0.85 # 0.5 t 0.31

pCi/L 1/251999 0001 0.87 - 0.54 t 0.39

Redox Potential mV. 8/14/1998 N001 145 #

mV 1/25/199w N001 52 - -

Selenium mg/L 8/14/1998 0001 0.0010 U ; 0.001 -

mg/L 1/2511999 0001 0.00010 U # 0.0001 -

Sodium mg/L 8/14/1998 0001 1120.000 # -

mg/L 1/25/1999 0001 1120.000 #

Specific Conductance umhos/cm 8/14/1998 N001 3950 #

umhos/cm 1/25/1999 N001 5600 #

Sulfate mg/L 8/14/1998 0001 2100.000 #

rmg/L 1/25/1999 0001 .2310.000 9 #

Temperature C 8/14/1998 N001 12.3 #

C 1/25/1999 N001 12.6 l -

Thorlum-230 pCIL 8/14/1998 0001 1.3 B U # -

pCUL 1/25/1999 0001 0.80 U # 0.8 ±

Turbidity NTU 8/14/1998 N001 1.29 # - -

NTU 1/25/1999 N001 1000 # - -

Uranium mg/t. 8/14/1998 0001 0.0027 #

mg/L 1/25/1999 0001 0.0022 9 #

Vanadium mg/L 8/14/1998 0001 0.0020 U # 0.002

mg/L 1/25/1999 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0651
REPORT DATE: 712711999 4:06 prn

- SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY
-

RECORDS: SELECTED FROM USEE100 WHERE site.eodenRFNOV AND quarityassurance TRUE AND =OT (dat2._vaidation_quahifiens

UKE RI OR data validationqualifiers UKE 'X ) OR IsNun(data.validationquafliers)) AND DATESAMPLED between

551111998# and #2/15/1999#

SAMPLE D) CODES: 000X a Filtered sample (0.45 urm). NOOX * Unfiltered sample. X a replicate number.

LAB QlUALIFIERS:
Replicate analysis not within control hmits.

+ Correlation coefficient for MSA 0.995.

A TIC k a suspected aidocondensation product.

B Inorganic: Result i. between the DL and CRDL. Organic: Analyte also found In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

H Holding time expired, value suspect.

I Increased detection limit due to required diutlon.
C Pesticide result confirmed by GC-MS.

M GFAA duplicate Injection precision not met.

N Inorganic or radichemical: Spike sample recovery not vithin control limits. Organic: Tentatively identified compund (TIC).

S Result determined by method of standard addition vUSA).

U Analytical result below detection limit.

W Post-digestion spike outside contro limits while sample absortance S50% of analytical spike absorbance.

D Analyte determined hI diluted sample.

P 3 25% difference hi detected pesticide or Arochlor concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (UISEPA CLP organic) qualifier. see case narrative.

Result above upper detection limit.

DATA QUALFIERS:
J Estimated value.
G Possible grout contamination. pH > 9.
R Unusable result.
U Parameter analyzed for but was not detected.

F
L
X

Low flow sampling method used.
Less than 3 bore volumes purged prior to sampling.

Location is undefined.

QA QUALIFIER: S*valdated according to Quality Assurance guideines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0655
REPORT DATE: 7f27/1999 4:06 pm

I . I " . I - I � . � - I . -

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT - LAB DATA QA LIMIT CERTAINTY
Alkalinity as CaCO3 mg/L 8/14/1998 0001 1427 i -

mg/L 8/14/1998 N001 1505 # - -

mg/L 1/28/1999 0001 1424 L # -

mg/L 1/28/1999 N001 1636 L #

Ammonia as NH4 mg/L 8/14/1998 0001 61.400 #
mg/L 1/28/1999 0001 32.100 L # - -

Antimony mg/L 8/14/1998 0001 0.0010 U # 0.001 -

mg/L 1/28/1999 0001 0.0010 U L # 0.001

Arsenic mg/L 8/14/1998 0001 0.0103 # -

mg/L 1/2U1999 0001 0.0216 L #

Cadmium mg/L 8/14/1998 0W1 0.0010 U # 0.001 -

mg/L 112U1999 0001 0.0010 U L # 0.001

Calcium mg/L. 8/14/1998 0001 113.0C0 0

mg/L 1128/1999 0001 87.500 L #

Chloride . mg/L 8/14/1998 0001 177.000 0

mg/L 1/281999 0001 133.000 L #

Fluoride mg/L 814/1998 0001 1.260 #

mg/L 1/28/1999 0001 1.250 L #

GrossAlpha pCi/L 8/14/1998 0001 229.9 # 26.9 t 36.5
pCUL 1/28/1999 0001 179.04 JL # 29.29 t 33.5

Gross Beta pCIL. 8/14/1998 0001 141.3 # 25.3 t 20.7
pCUL/ 11/28/1999 0001 114.85 L # 24.36 t 19.2

Iron mg/L 8/14/1998 0001 14.300 #f
mg/L. 1/28/1999 0001 6.230 L i

Lead mg/L 8/11998 0001 0.0010 U # 0.001

mg/L 11281999 0001 0.0010 U L i 0.001

Lead-210 pCI/L 8/14/1998 0001 0.95 U # 0.95 * 0.56
pCIL 1/2U1999 0001 1.09 U L # 1.09 t 0.65

Magnesium mg/L 8/1411998 0001 108.000 #

mg/IL 1/28/1999 0001 77.700 L -#

Manganese mg/L 8/1U41998 0001 1.100 # *

mg/I 1/28/1999 0001 0.505 L #
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GROUND WATER QUALilY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0655
REPORT DATE: 7t2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum - mgtL 8/1411998 0001 0.121 E # - -

mg/L 1t2811999 0001 0.0910 L # -

Nitrate mglL 8/14/1998 0001 0.0110 U # 0.011

mg/L 1t28/1999 0001 .0.832 B L # - -

pH s.U. 8114/1998 N001 6.94 # -

s.u. 1128/1999 N001 7.31 L # - -

Polonium-210 pCi/L 8/14/1998 0001 0.04 U # 0.04 t 0.04

pCl/L 1t28/1999 0001 0.09 UL # 0.04 ± 0.07

Radium-226 pCUL 8/14/1998 0001 0.13 U # 0.13 t 0.07

pC/L 1t28/1999 0001 0.13 U L # 0.13 ± 0.08

Radium-228 pCltL 8/14/1998 0001 0.61 U # 0.61 t 0.36

pCitL 1128/1999 0001 0.72 L # 0.71 ± 0.43

Redox Potential mV 8/14/1998 N001 -91 - -

mV 1128/1999 N001 -86 L #

Selenium mg/L 8/14/1998 0001 0.0070 #

mg/L 1128/1999 0001 0.0059 L # - -

Sodium mgtL 8/14/1998 0001 648.000 #

mg/L 1128/1999 0001 536.000 L #

Specific Conductance umhos/cm 8/1411998 N001 29 #

umhos/cm 1128/1999 N001 2310 L #

Sulfate mgtL 8/14/1998 0001 644.000 N J #

mg/L 1128/1999 0001 150.000 L #

Temperature C 8/14/1998 N001 19.2 #

C 112811999 N001 11.5 L # - -

Thorum-230 pCIL/ - 8/14/1998 0001 1.2 U # 1.2 ±

pCitL 1/28/1999 0001 2.0 B. UL # - ±

Turbidity NTU 8/14/1998 N001 11.3 # .

NTU 1128/1999 N001 15.2 L # - -

Uranium mg/L 8/14/1998 0001 0.395 #

mg/L 1128/1999 0001 0.127 L #

Vanadium mg/L 8/14/1998 0001 0.0030 B #

mg/L 1128/1999 0001 0.0083 B L #
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J
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 * RIFLE (NEW)
LOCATION: 06555
REPORT DATE: 712711999 4:06 PM

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE - ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE1W0 VVHERE site cdode-RFNOI'AND quality assurance a-TRUE AND (NOT (data~valldation~qualifers
LIKE WR OR data yalidatiorn qualifiers LIKE -x ) OR isNull(dat valldation~qualiflers)) AND DATESAMPLED between
#5/1119988 and #2/15/19998

SAMPLE ID CODES: OOOX a Filtered sample (0.45 pim). NOOX Unfiltered sample. X replicate number.

LAS QUALIFIERS:
* Replicate analysis not wIthin control limits.

+ Correlation coefficient for MSA c 0.995.
A TIC Is a suspected aidol-condensation product.
5 Inorganic: Result is between the EDL and CRDL. Organic: Analyte also found In methd blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyt exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision niot met.
N Inorganic or radiochernical: Spice sample recovery not within control limit. Organic: Tentatively identified conipund (TIC).
S Result determined by method of standard addition 0ASA).
U Analytcal result below detection frnilt.
W Post-digestion spike outside control limits vhile sample absorbance -c50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P 3- 25% dIfference In detected pesticide or Arochlor concentrations between 2 colurmn.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
3- Result above upper detection lImcH.

JI
J
-J
.E

.1
J
J
J

DATA QUALIFIERS:
J Estimated value.
G Possible grout contamination. pH 3a 9.
R Unusable result.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 8.avalidated according to Quality Assurance guidelines.-

F Low flow sampling method used.
L Less than 3 bore volumes purged prIor to sampling.
X Location is undefined. J

J
4
j

4
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GROUND WATER OUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01 RIFLE (NEW)

LOCATION: 0657
REPORT DATE: 7/2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA ,A LIMIT CERTAINTY

Alkalinity as CaCO3 mgQI 8/13/1998 0001 655 # - -

mg/L. 811311998 N001 622 # -

mg/L 1128/1999 0001 558 . #

mg/L 1R/81999 N001 570 #

Ammonia as NH4 mg/Q 8/13/1998 0001 26.100 #

mg/L 1/2811999 0001 22.900 # -

Antimony mg/L 8/13/1998 0001 0.0010 U # 0.001

mg/L 1/28/1999 0001 0.0010 U U 0.001

Arsenic mglL 8/13/1998 0001 0.0028 B #

mg/L 1/28/1999 0001 0.0016 B #

Cadmium mg/L 8/13/1998 0001 0.0017 # -

mg/L 1/28/1999 0001 0.0010 U U 0.001 -

Calcium .mglL 8/13/1998 0001 156.000 -

mg/IL 1R28/1999 0001 146.000 #

Chloride mg/L 8/13/1998 0001 63.800 #

mg/L 1/28/1999 0001 27.100 # - -

Fluoride mg/L 8/13/1998 0001 0.886 #

mg/L 1/28/11999 0001 0.477 U

Gross Alpha pCUL 8/13/1998 0001 2522 # 13.72 ± 10.7

pCUL 1/28/1999 0001 25.44 # 18.48 i 13.3

GrossBeta pCUL 8/1311998 0001 21.85 12.25 ± 8.08

pCI/L .1/28/1999 0001 23.33 # 22.93 ± 14.3

Iron mg/L 8113/1998 0001 0.0040 U # 0.004

mg/. 128/1999 0001 0.0030 U 0.003 -

Lead mg/L 8/13/1 998 0001 0.0010 U # 0.001

mg/L 1/28/1999 0001 0.0010 U # 0.001 -

Lead-210 pCVL 8/13/1998 0001 0.98 U U 0.98 t 0.57

pCVL 1/28/1999 0001 0.99 U # 0.99 t 0.58

Magnesium mg/Q 8/13/1998 0001 125.000 #

mg/L 1/2811999 0001 116.000

Manganese mg/L 8/13/1998 0001 2.270 #

mg/L 1/28/1999 0001 2.090 # - -
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GROUND WATER QUALIY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0657
REPORT DATE: 7f27/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mglL 8/13/1998 0001 0.248 E # - -

mg/L 1/28/1999 0001 0.166 # -

NItrate mg/L. 8/13/1998. 0001 15.400 1

mg/IL 1128/1999 0001 14.000 -

pH s.u. 8113/1998 N001 7.06 , - -

s.u. 1128/1999 N001 7.28 # - -

Polonlum-210 pCiL 8/13/1998 0001 0.07 U # 0.07 * 0.08

pCUL 112811999 0001 0.11 U # 0.06 t 0.10

Radium-226 pCI/L 8/13/1998 0001. 0.13 U # 0.13 ± 0.07

pCUL 1128/1999 0001 0.13 U # 0.13 ± 0.07

Radium-228 pCI/I. 8/13/1998 0001 0.64 U # 0.64 ± 0.37

pCI/L 1128/1999 0001 0.78 U # 0.78 t 0.45

Redox Potential mV 8/13/1998 N001 137 #

mV 1(28/1999 NW11 86 # - -

Selenium mg/L 8/13/1998 0001 0.209 #

mg/L 1(28/1999 0001 0.174 #

Sodium mg/L 8/13/1998 0001 267.000 3 #

mglL 1(28/1999 0001 252.000 #

Specific Conductance umhos/cm 8113/1998 N001 510 #

umhos/cm 1(28/1999 N001 2550 a

Sulfate mg/L. 8/13/1998 0001 794.000 N J #

mg/L 1128/1999 0001 413.000 -#

Temperature C 8/13/1998 N001 17.6 #

C 1(28/1999 N001 11.6 # - -

Thorlum-230 pCIL 8/13/1998 0001 1.2 U # 1.2 ±

pCUL 1128/1999 0001 1.2 B U # - ±

Turbidity NTU 8/13/1998 N001 1.63 # - -

NTU 1(28/1999 N001 3.49 # - -

Uranium mg/L 8113/1998 0001 0.0503 #

mg/L 1128/11999 0001 0.0482 #

Vanadium mg/L. 8/13/1998 0001 1.170 -

mg/I 1(28/1999 0001 0.951 3
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01 , RIFLE (NEW)

LOCATION: 0657
REPORT DATE: 7R2711999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
-

RECORDS: SELECTED FROM USEE100 WHiERE aite_ codeuRFN01 AND qualityassurance a TRUE AND (NOT (data valicdation.qualitiers

UKE IR- OR data validat-ionquaflfiers LIKE uX ) OR sNull(dat2_validationquahlfiers)) AND DATESAMPLED between

0/11/19981 and 82/f5/199M#

SAMPLE ID CODES: 0OOX = Filtered sample (0.45 pim). NOOX u Unfiltered sample. X - repilcate number.

LAB QUALIFIERS:
* Replicate analysis not within control limits.

* Correlation coefficient for MSA ' 0.995.
A TIC is a suspected aldol-condensation product.

B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also fbund In method blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Anaiyte exceeded calibration range of the GiCiMS.

Z Laboratory defined (USEPA CLP organic) qualifier. see case narrative.

H Holding time expired, value suspect.

I Increased detection Eimit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.

N Inorganic or radiocheimical: Spike sample recovery not within control imits. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition OASA).

U Analytical result below detection limit.

W Post-digestion spike outside control lihits hile sample absorbance 50% of analytical spike absorbance.

D Analyte determined In diluted sample.

P 3 25% difference in detected pesticide or Arochior concentrations between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Resuit above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Low low sampring method used.

G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: # u validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)
LOCATION: 0658
REPORT DATE: 7/27/1999 4:06 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
AlkalinityasCaCO3 mglL 8/13/1998 0001 429 # - -

mg/L 8/13/1998 N001 406 # -

mg/L 1/28/1999 0001 505 # *

Ammonia as NH4 mg/L 8U13/1998 0001 283.000 #
mg/L 1/28/1999 0001 367.000 #

Antimony mg/L 8/1311998 0001 0.0010 U # 0.001 -

mg/L 1/28/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/13/1998 0001 0.304 #
mg/I 1/28/1999 0001 0.0811 # - -

Cadmium mg/L 8/13/1998 0001 0.0100 8 #
mg/L. 1t2i/1999 0001 0.0075 #

Calcium mg/L 8/13/1998 0001 486.000 #
mg/L 1/28/1999 0001 469.000 #

Chloride mg/L 8/13/1998 0001 141.000 #

mg/L 1/28/1999 0001 128.000 #

Fluoride mg/L 8/13/1998 0001 3.960 1

mg/L 1/28/1999 0001 2.980 #

Gross Alpha pCi/L 8/13/1998 0001 68.92 1 24.24 i 21.6
pCUL 1/28/1999 0001 156.47 J # 34.61 ± 35.3

Gross Beta pCiL 8/13/1998 0001 60.71 - 24.44 t 16.9
pCiL 1/28/1999 0001 103.15 # 30.01 a 22.0

Iron mg/L 8/13/1998 0001 0.0040 U # 0.004
mg/L 1/28/1999 0001 0.597 #

Lead mg/L 8/13/1998 0001 0.0010 U # 0.001 -

mg/L 1/281999 0001 0.0010 U # 0.001 -

Lead-210 pCi/L 8U13/1998 0001 1.07 U # 1.07 a 0.63
pCUL 1128/1999 0001 1.00 U 1 ± 0.59

Magnesium mg/L 8/13/1998 0001 46.900 #

mg/L 1/28/1999 0001 72.100 #

Manganese . mg/L 8/13/1998 0001 2.550 #
mg/L 1/28/1999 0001 3.000 #

Molybdenum mg/L 8/131998 0001 4.340 E -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0658
REPORT DATE: 712711999 4:06 prn

PARAMETER
SAMPLE:

UNITS DATE ID
-

RESULT
QUAUFIERS: DETECTION

LAB DATA GA LIMIT
UN-

CERTAINTY

Molybdenum mglL 1111999 0001 6- -

Nitrate mglL 8113/1998 0001 4.080 # -

mg/L 1/28/1999 0001 3.190 #

pH s.u. 8/13/1998 N001 6.78 # - -

s.u. 112U1999 N001 6.77 # - -

Polonium-210 pCI/L 8/1311998 0001 1.50 # 0.04 t 0.34

pC/L 112811999 0001 2.75 # 0.1 i 0.77

Radium-226 pCVL 8113/1998 0001 0.14 U # 0.14 t 0.09

pCIL 1128/1999 0001 0.15 # 0.12 t 0.08

Radium-228 pCIL 8/13/1998 0001 0.67 U # 0.67 t 0.40

pCUL 1/281999 0001 0.68 U # 0.68 ± 0.41

Redox Potential mV 8/13/1998 N001 116 #

mV 1/28/1999 N001 128 #

Selenium mg/L 8/13/1998 0001 0.782 -# -

mg/L 1/28/1999 0001 0.162 #

Sodium mg/L 8/13/1998 0001 364.000 1

mg/L 1128/1999 0001 541.000 #

Specific Conductance umhos/cm 8/13/1998 N001 3630 #

umhos/cm 1/28/1999 N001 5980 #

Sulfate mg/k 8/13/1998 0001 2220.000 N J #

mg/L 1/28/1999 0001 2750.000 # .

Temperature C 8/13/1998 N001 18.7 #

C 1/28/1999 N001 8.3 1 -

Thorium-230 pCIL/ 8/13/1998 0001 1.2 U 1.2 f

pCUL 1/28/1999 0001 0.80 U # 0.8 t

Turbidity NTU 8/13/1998 N001 350 # -

NTU 1128/1999 N001 1000 # -

Uranium mg/L 8/13/1998 0001 0.177 #

mg/L 1128/1999 0001 0.284 #

Vanadium mg/L 8/13/1998 0001 25.300 #

mg/L 1/2811999 0001 12.900 # - -
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NE"o
LOCATION: 0658
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY
RECORDS: SELECTEDFROMUSEE100WtIERE sibtecodeuRFN0V AND qualltyassurancemTRUEAND (NOT(dathvaEdation qualifleLJ

LIKE "R OR dataeyalkdationrqualiflers LIKE X) OR IsNulI(datayalidation qualifiers)) AND DATELSAMPLED between
#51/19983 and #211511999M

SAMPLE ID CODES: OOX u Filtered sample (0.45 pn). NOOX a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limi.
+ Correlation coefficient for MSA 0.995.
A nc b a suspected aldol-condensation product. J
B Inorganic: Result In between the IUL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference see case narrative. Organic: Analyte exceeded calibration range of the GCMSi
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding rme expired, value suspect.
I Increased detection Dml due to required dilution.

C Pesticide resull confrmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radbochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified ornpund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limt
W Post-digestion spike outside control limits while sample absorbance 450% Of analytical spike absorbance.
D Analyte determined In diluted sample.
P 3 25% diffemnce in detected pesticide or Arochlor poncentratlons between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Resull above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Lowfltow sampling method used.
a Possible grout contamination, pH x 9. L Less than 3 bore volumes purged prior to sampling. J
R Unusable result X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: 7 validated according to Quality Assurance guidelines.
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0659
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Aikalinity as CaCO3 . mgIL 8113/1998 0001. 210 - -

mg/L 8/13/1998 N001 202 #

mg/L 1/28/1999 0001 171 # -

mg/L 112811999 N001 175 -

Ammonia as NH4 mg/L 8/1311998 0001 282.000n

mg/L 1128/1999 0001 161.000 # -

Antimony mg/L 8/13/1998 0001 0.0010 U # 0.001

mg/L 1128/1999 0001 0.0010 U # 0.001

Arsenic mg/L 8/13/1998 0001 0.0580 #

mg/L 1128/1999 0001 0.0889 #

Cadmium mg/L 8/1311998 0001 0.0161 #

mg/L 1128/1999 0001 0.0113 # . -

Calcium mglL 8/13/1998 0001 578.000 #

mg/L 1128/1999 0001 69.400 #

Chloride mg/L 8/13/1998 0001 152.000 U

mg/L 1128/1999 0001 123.000 #

Fluoride mg/L 8/13/1998 0001 5.500 #

mg/L 1128/1999 0001 4.330 -

Gross Alpha pCVL 8/13/1998 0001 46.56 U 23.88 t 18.9

pCVL 1128/1999 0001 79.40 J # 31.78 i 26.6

Gross Beta pCV/L 8/13/1998 0001 34.98 U 24.32 t 15.6

pCI/L 1128/1999 0001 31.85 U 29.44 * 18.4

Iron mg/L 8/13/1998 0001 0.0053 B U - -

mg/L 1/28/1999 0001 0.0030 U # 0.003

Lead mg/L 8/13/1998 0001 0.0010 U # 0.001

mg/L 1/28/1999 0001 0.0010 U U 0.001 -

Lead-210 pCUL 8/13/1998 0001 1.03 U U 1.03 ± 0.59

pCi/L 1128/1999 0001 0.98 U # 0.98 i 0.58

Magnesium mg/L 8/13/1998 0001 50.100 #

mg/L 1128/1999 0001 54.100 #

Manganese mg/L 8/13/1998 0001 4.480 #

mglL 1128/1999 0001 4.550 # .
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J
GROUND WATER QUALIY DATA BY LOCATION (USEE1 00) FOR SITE RFN01, RIFLE (NE")
LOCATION: 0659
REPORT DATE: 7127/1999 4:06 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY
Molybdenum mg/L 8/13/1998 0001 6.410 E # - -

mg/L 1/2811999 0001 5.430 # - -

Nitrate mg/L 8/13/1998 0001 163.000 -

mg/i 1/28/1999 0001 324.000 -

pH s.u. 8/13/1998 N001 7.05 # - -
s.u. 1/2811999 N001 5.54 # -

Polonlum-21 0 pCIL 8/13/1998 0001 0.09 U # 0.09 * 0.09
pCil/L 128/1999 0001 0.07 U # 0.07 t 0.09

Radium-226 pCVL 8/13/1998 0001 0.16 U # 0.15 t 0.09
pCIUL 1128/1999 0001 0.16 U # 0.16 * 0.09

Radium-228 pCI/L 8/13/1998 0001 0.72 U. 0.72 * 0.43
pCUIL 11281999 0001 3.64 - 0.73 ± 0.51

Redox Potential mV 8/13/1998 N001 173 #

mV 11/28/1999 N001 225 # -

Selenium mglL 8/13/1998 0001 0.122 #

mglL 1128/1999 0001 0.0918 # - -

Sodium mglL 8/13/1998 0001 343.000 9 #

mg/L 1/28/1999 0001 336.000 #

Specific Conductance umhoslcm 8/13/1998 N001 4280 #

umhos/cm 1/28/1999 N001 4860 #

Sulfate mg/L 8/13/1998 0001 2390.000 N J #
mg/L. 1/2811999 0001 2050.000 #

Temperature C 8/13/1998 N001 19.4 #

C 1/28/1999 N001 5.9 #

Thorium-230 pCUL 8/113/1998 0001 1.2 U # 1.2 ±

pCI/L 1128/1999 0001 0.80 U # 0.8 t

Turbidity NTU 8/13/1998 N001 1.49 - -

NTU 1/28/1999 N001 24.3 # -

Uranium mglL 8/13/1998 0001 0.0955 5 #

mg/L 1128/1999 0001 0.126 #

Vanadium mg/L 8/13/1998 0001 3.880 # *

mg/L 1/28/1999 0001 5.200 #
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFN01, RIFLE (NEW)

LOCATION: 0659
REPORT DATE: 7/27/1999 4:06 PM

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEEt00vWHEREsIte codeeRFNO1 AND qualityassurance-TRUEAND (NOT (data validatlonqualtifers

LIKE -R- OR data validation..quarfieTs LIKE "X ) OR isNull(datavalidatiornquaTfiers)) AND DATESAMPLED between

511/1998i and 2t15/1999#

SAMPLE ID CODES: 0XX u Filtered sample (OA5 Iam). NOOX v Unfiltered sample. X - replicate number.

LAB QUALFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA '0.995.
A TIC is a suspected aldolhcondensation product.

B Inorganic: Result is between the tDL end CRDL. Organic: Analyte also found hin method blank.

E Inorganic: Estimate value because of Interference. see case narrative. Organic: Analyte exceeded calibration ,ange of the GC.MS.

Z Laboratory defined (USEPA CIP organic) qualifier, see case narrative.

H Holding time expired, value suspect.

I Increased detection Emit due to required dilution.
C Pesticide resudt confirmed by GC-MS.

M GFAA duplicate injection precision not met.

N Inorganic or radiochemical: Spike sample recovery not within control Emis. Organic: Tentatively Identified compund (TIC).

S Result determined by method of standard addition (MSA).

U Analytical result below detection limit.

W Post-digestion spike outside control iits whibe sample absorbance 50% of analytical spike absorbance.

D Analyte determined in diluted sample.

P - 25% difference in detected pesticide or Arochior concentrations between 2 columns.

X Laboratory defined (USEPA CUP organic) qualifier, see case narrative.

Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

' Result above upper detection imt.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.

G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable result. X Location is undefined.

U Parameter analyzed for but was not detected.

QA QUALIFIER: I s validated according to Quality Assurance guidelines.
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GROUND WATER QUALiTY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0291
REPORT DATE: 712711999 4:33 pm

SAMPLE:

PARAMETER

Aikalnity as CaCO3

UNITS

mg/L
Mg/L.

-

SAMPLE:
DATE ID

I121M1998 N001

11/30/1998 0001

RESULT
QUALIFIERS: DETECTION UN-

LAB DATA QA LIMIT CERTAINTY -

633

552

I

mg/L 11/30/1998 N001 551 E

Ammonia as NH4 mg/L 52111998 0001 0.0134 8 U ¢ -

mg/l. 11/301998 0001 0.0138 B #

Antimony mg.L 5121/1998 0001 0.0010 U a 0.001

mg/L 11/30/1998 0001 0.0010 U a 0.001

Arsenic mgI 5R2111998 0001 0.0010 U a 0.001

mg/ 11/30/1998 0001 0.0010 U # 0.001

Cadmium mgI 5/1/t1998 0001 0.0010 U # 0.001

mg/L 11/3W1998 0001 0.0010 U # 0.001.

Calcium mg/L 5121/1998 0001 108.000 1 -

mg1L 11/30/1998 0001 95.100 #

Chioride mg/L 5Q121998 0001 262.000 1

mg/L 11/30/1998 0001 218.000 . #

Fluoride mg/L 5m/1998 0001 ; 1.100 U

mg/l. 11130/1998 0001 1.090 # -

GrossAipha pCi/L 5121/1998 0001 46.64 1 20 t 16.5

pCi/L 113U01998 0001 37.71 # 27.06 t 19.6

Gross Beta pCi/L 5/21/1998 0001 22.06 U - 22.06 t 13.2

pCIL I 11/1998 0001 25.66 U a. 25.66 ± 15.6

Iron mg/L 5121/1998 0001 0.0034 B a -

mg/L 11/30/1998 0001 0.0078 B U U -

Lead -mgIL 5121/1998 0001 0.0010 U #- 0.001

mg/L 11/30/1998 0001 0.0010 U # 0.001

Lead-210 pCVL 5121/1998 0001 0.98 U # 0.98 t 0.59

pCilL 11/30/1998 0001 1.32 U # 1.32 i 0.78

Magnesium mg/L 5R/11998 0001 107.000 - -

mg/L 11/30/1998 0001 95.400 - --

Manganese mg/L 5Q21/1998 0001 0.554 #

mg/L 1130/1998 0001 0.511 1

Molybdenum mg/L 5121/1998 0001 0.0317 #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFOOt, RIFLE (OLD)
LOCATION: 0291
REPORT DATE M77119QQ A-3 nm - . -4

SAMPLE: . QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA - LIMIT CERTAINTY

Molybdenum mg/L 11130/1998 0001 0.0345 # - -

Nitrate mg/L 521/1998 0001 2.620 ; - -

- mg/L 1113011998 0001 1.580 J. #

pH s.u. 521/1998 No00 6.97 - # - -

su. 11/3011998 N001 7.31 - - -

Polonrum-210 pCIL 512111998 0001 0.07 U 1 0.07 a 0.08

pCIL . 11130U1998 0001 0.07 U # 0.07 t 0.09

Radlum-223 pC/L 5121/1998 0001 0.11 # 0.02 t 0.05

pCIL 1113011998 0001*. 0.11 U # 0.11 ± 0.08

Radlum-228 pCI/L 5/21/1998 0001 0.8 U ' 0.8 a 0.40

pCViL. 11/3U11998 0001 0.69. U # 0.69 a 0.41

Redox Potential mV 5121/1998 N001 86 U - -

mV 11/3U1998 N001 105 # -

Selenium mg/L 5/21/1998 0001 0.0074 # -

mgJL 11/01998 0001 0.0057 #

Sodium mg/L. 5/21/1998 0001 550.000 - -

mg/L 1113011998 0001 499.000 - # -

Specic Conductance umhos/cm 5/2111998 N001 2770 #

umhos/cm 11/30/1998 N001 3100 #

Sulfate mg/L 5121/1998 0001 992.000 1

mg/L 11/30/1998 0001 852.000 - #

Temperature C 5/2111998 N001 11.1 #

C 11/3011998 N001 12.2 # -

Thorlum-230 pCI/L 521/1998 0001 0.80 U # 0.8 a

pCUL 111/301998 0001 1.8 U # 1.6 a

Turbidity NTU 5/21/1998 N001 10.0 - -

NTU 111/3011998 N001 6.76 # -a

Uranium mg/L 5121/1998 0001 0.0500

mg/L 11/3011998 0001 0.0398 #

Vanadium mg/iL 51/998 0001 0.0010 U # 0.001

mg/L 11/301998 0001 0.0013 B #

-4
J4
-4
-4
-4
J'I

-4
-4
J
-4

-4
J4
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0291
REPORT DATE: 7M2711999 4:33 pm

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAS DATA GA LIMIT CERTAINTY

RECORDS: SELECTEDFROMUSEE100WHEREsil cde'RF0V'AND bcatcn code
n 0291'.,0297,29T ,,' r.062 '0621G5,86 S9.,6,O) AND qualityassurances TRUE AND (NOr

(dat ikldatlirLqualiers LIKE "R OR data vallidalonqualfies LIKE "X ) OR IsNul(datavalidatlon.quaffers)) AND
DATE_SAMPLED between #511/1998# and 1211W1999#

SAMPLE ID CODES: OOOX w Filtered sarple 0.45 ( Sim). NOOX a Unfiltered sample. X - replicate number.

LAB QUALIFIERS:
Replicate analysis nd rAthin control Inis.

+ Correlatbon coefficient for MSA < 0.95.
A TIC is a suspected aldol-condensatbon product.
B Inorganic: Result I between tMe IDL and CRDL. Organic: Analyte also fbund hi meitod blank.
E Inorganic: Estimate value because of Interference, ee case narrative. Organic Analyte exceeded calibrataon range of the 6O-MS.

Z Laboratory defined (USEPA CLP organirc) quallfier, see case narrative.
H Holding tIme expired, value suspect.
I Increased detection limn due to required dilution.

C PesticIde result confirmed by GC-MS.
M GFAA duplicate Injection precision not rnet.
N Inorganic or radiochemical: Spike sample recovery not Within control limnis. Organic: Tentatively Identified cotnpund (Ml).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-dtestion spice outside control Emits rle sample absotbance * 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference In detected pesticide erArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narratIve.
3 Result above upper detection Emit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling rethod used.
G Possible grout contamination. pH ' O. L Less than 3 bore volumes purged prIorto sampfing.

R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALFIER: # a validated according to Ouallty Assurance guIdelines.
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~j
GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0292 1
REPORT DATE: 7127119994:33 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA CA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 5/1/1998 N001 608 # - -

mg/L 1 t/301998 0001 532 9 - -

mg/L 11J/301998 N001 528 - -

Ammonia as NH4 mglL S121/1998 0001 0.0328 B -

mg/L 11I3M11998 0001 0.0278 B #

Antimony mgQl 5/21/1998 0001 0.0010 U 9 0.001

mg/L 111301998 0001 0.0010 U # 0.001

Arsenic mg/L- 5121/1998 0001 0.0010 U 9 0.001

mglL 111311998 0001 0.0010 U 9 0.001

CadmIum mg/L 50111998 0001 0.0010 U 9 0.001

mg/L 11/3011998 0001 0.0010 U 9 0.001

Calcium mg/L 5/2111998 0001 118.000 # -

mg/L 11t30t1998 0001 94.500 9 -

Chloride mg/L 5/;21/1998 0001 274.000 #

mg/L 11/30t1998 0001 210.000 #

Fluoride mg/L- 5//1998 0001 0.930 #

mg/l. 11/3011998 0001 1.060 #

Gross Alpha pCIL 5/21/1998 0001 31.84 # 20.69 a 15.2

pCIL 11/3011998 0001 47.22 - 26.43 * 20.5

Gross Beta pCIL . 5/21/1998 0001 22.02 U # 22.02 * 12.9

pCUL 11/3U1998 0001 25.70 U # 25.7 * 15.1

Iron mg/L 51211/1998 0001 0.0632 - -

mg/L 11/30M1998 0001 0.0183 B U #

Lead mg/L 5/21/1998 0001 0.0010 U # 0.001

mg/l. 11/3011998 0001 0.0010 U . 0.001

Lead-210 pCL . 5/211998 0001 0.95 U # 0.95 a 0.58
pCIL 11/301998 0001 1.31 U . 1.31 a 0.78

Magnesium mgiL 5/21/1998 0001 111.000 #

mg/L. 11/30/1998 0001 88.100 #

Manganese mg/L 5/21/1998 0001 0.377 # -

mg/L 11/30t1998 0001 0.434 #

Molybdenum mg/L 51/1998 0001 0.0312 #
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GROUNDWATER QUALITY DATA BY LOCATION (USEEI1O) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0292
REPORT DATE: 7Q27/1999 4:33 pm

SAMPLE: QUAUFIERS: DETECTION UN-

PARAMETER UNITS DATE - ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mgL 11/3VI1998 0001 0.0314 U - -

Nitrate mg/L 5Q111998 0001 2.330 # - -

mg/L 11/30/1998 0001 2.480 J #

pH s.u. 5S21/1998 N001 6.89 # - -

su. 11/30/1998 NOOI 7.37 # - -

Polonlum-210 pCIL . 52111998 0001 0.06 U # 0.06 t 0.08

pCIL 11/30/1998 0001 0.09 U U 0.07 t 0.10

Radlum-226 pCUL 5Q1/1998 0001 0.14 # 0.01 ± 0.06

pCUL 11f30W1998 0001 0.11 U 0.11 * 0.07

Radlum-228 pCIL 5/21/1998 0001 OA U # 0.4 * 0.30

pCVL 111998 0001 0.69 U Y 0.69 * 0.41

Redox Potential mV 5/21/1998 N0OI S5 U #

mV 11/3011998 N001 101 #

Selenium mgtL 5/21/1998 0001 0.0128 #

mg/L 11f30/1998 0001 0.0046 B #

Sodium mg/L 521/1998 0001 563.000 U

mg/L 11130/1998 0001 486.000 U =.

Specific Conductance umhos/cm 5/21/1998 N001 3380 U

umhos/cm 11130/1998 NOOI 2990 U

Sulfate mg/L 5/2111998 0001 1040.000 #

mg/L 1130/1998 0001 823.000 # . .

Temperature C 5f2111998 NOOI 9.7 U

C 11130/1998 NO01 12.2 U -

Thonum-230 pCVL 5/21/1998 0001 0.80 U U 0.8 a

pCIL 11/30/1998 0001 1.6 U U 1.6 a

Turbidity NTU 5/21/1998 NO01 9.67 # -

NTU 11130/1998 NO01 7.98 U

Uranium mg/L 5/21/1998 0001 0.0524 a

mg/I I 11130t1998 0001 0.0340 U .

Vanadium mg/L 5/21/1998 0001 0.0010 U U 0.001

mg/L 1130/1998 0001 0.0016 B # -
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.J
GROUND WATER QUALITY DATA BY LOCATION (USEE1W0) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0292
REPORT DATE 7/27/1999 433 pm- - - ha

haPARAMETER . UNITS
SAMPLE: QUAUFIERS: DETECTION . UN.

DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEEIW WHERE st codeuRFOOI' AND bcatbncode
In(0291'r029?:059o059V.o06Wa0fo0621x87'.05Zt,0659w0o66 AND quallty.assurancea TRUE AND (NOT
(datasvalldationquallflers LIKE "R OR daftvalldationpquaifiers LICE X ) OR LsNufl(datbvalidatlon.qualflers)) AND
DATESAMPLED between #511119988 and #215118991

SAMPLE ID CODES: OOOX a Filtered sample (045 Mo. NOOX a Unfiltered sample. X u replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control imlh
+ Correlation coeflicient for MSA 0.995.
A TIC Is a suspeded aldocondensatbin product.
8 Inorganic Result Is between the IDL and CRDL Organic Analyte also found In method blank.
E Inorganbo Estimate value because of Interference, see case narrative. Organb; Analyte exceeded calibratIon range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifler, see case narrative.
H Holding time expired, value suspect.
I Increased detection limt due to required dilution.

C PesticIde result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemical Spice sample recovery not within control limib. Organkrl Tentatively Identified compund (TIC).
S Result determined by method of standard addition MSA).
U Analytical result below detection lilmt
W Post-dIgestion spike outside control limits Mhile sample absoabance 4 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P * 25% difference In detected pesticide orrAmchlor concentratlon between 2 columns.
X Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualiffer, see case narrative.
> Result above upper detection limIt.

DATA QUALIFIERS:'
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 2 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

OA OUALFIER: I m validated according to Quality Assurance guidelines.

ha

ha
ei

ha
Jha
h

ha

I
-I
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SiTE RFO01, RIFLE (OLD)

LOCATION: 0597
REPORT DATE: 7/27/1999 4:33 pm

SAMPLE:
DATE ID

QUAUFIERS: DETECTION UN-
LAB DATA QA LIMIT ' CERTAINTY'PARAMETER

Alkalinity as CaCO3

UNITS

mg/L

mgwl

512111998 N001

11/24n1998 0001

RESULT

557

482

U

U

mgL/ 11/2411998 N001 481 # - -

Ammonia as NH4 mg/L 5/21/1998 0001 0.610 #

mg/L 11124/1998 000'1 0.132 IIF

Antimony mngL 5/21/1998 0001 0.0010 U U 0.001

mg/L 11/24/1998 0001 0.0010 U # 0.001

Arsenic mg/L 5/21/1998 0001 0.0019 8 U

mg/L. 11/2411998 0001 0.0019 B # -

Cadmium mg/L 5/21/1998 0001 0.0010 U U 0.001

mg/L 11/24(1998 0001 0.0010 U U 0.001

Calcium mg/L 5/21/1998 0001 189.000 # -

mg/L 11/24/1998 0001 124.000 # - -

Chloride mg/L 5/21/1998 0001 194.000 U #

mg/L 11/2411998 0001 67.600 - -

Fluoride mg/L 5/21/1998 0001 0.422 U

mg/L. 11/2411998 0001 0.545 # -

GrossAlpha pCilL 5121/1998 0001 44.00 U 21.87 t 17.2

pCiL 11/24/1998 0001 14.86 U - 14.86 * 9.29

Gross Beta pCilL 5/21/1998 0001 27.34 U U 27.34 * 16.6

pCi/L 11/24/1998 0001 18.95 12.83 ± 8.38

Iron mg/L 5/21/1998 0001 3.030 U

mg/L 11/2411998 0001 1.480 U - -

Lead mg/l. 5121/1998 0001 0.0010 U 1 0.W1

mg/I 11/24/1998 0001 0.0010D U 0.001 -

Lead-210 pCVL 5/21/1998 0001 0.98 U U 0.98 * 0.57

pCVL 11/24/998 0001 1.28 U 1.28 a 0.75

Magnesium mg/L 5/21/1998 0001 159.000 U

mg/L 11/24/1998 0001 104.000 U - -

Manganese mg/L 5121/1998 0001 3.660 #

mg/L 11/24/1998 0001 2.120 #

Molybdenum mg/L 5/21/998 0001 0.0101 -#
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0597
REPORT DATE: 7127/19994:33 pm

SAMPLE - QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 11/24J1998 0001 0.0109 # -

Nitrate mgl. S121/1998 0001 0.0677 .8 U # - -

mg/L 1124/1998 0001 0.665 B i #

pH s.u 51/1998 N001 6.82 # - -

s.u 1112411998 NOM 7.04 # - -

Polonlum-210 pCUL 5/21/1998 0001 0.11 U # 0.09 a 0.13

pCIL 11124/1998 0001 0.10 U # 0.06 a0.10

Radlum-22S pCIL 5//1998 0001 0.17 * 0.02 t 0.07

pCIL 1112411998 0001 0.12 . # 0.12 l 0.07

Radium-228 pCVL/ * 5111998 0001 0.8 U 5 0.8 t 0.50

pCIL/ 11124/1998 0001 0.74 U # 0.74 t 0.44

Redox Potential mV 521/1998 N001 -293 - -

mV 11124/1998 N001 -253 # -

Selenium mg/L 5121/1998 0001 0.0010 U # 0.001 -

mg/L 111241998 0001 0.0010 U # 0.001 -

Sodium mg/L 5121/1998 0001 378.000 8

mg/L 11/24/1998 0001 164.000. -

Specific Conductance umhos/cm 5121/1998 N001 2840 1 - -

umhoslcm 11/24/1998 N001 1866 . -

Sulfate mg/L 5/21/1998 0001 1190.000 9

mg/L 1112411998 0001 498.000 I - -

Temperature C 512111998 N001 9.7 -

C 11/24/1998 N001 12.0 9 - -

Thorlum-230 pCUL 5/21/1998 0001 0.80 U 1 0.8 a

pCIL 11124/1998 0001 1.6 U # 1.6 l

Turbidity NTU 5121/1998 N001 3.47 #

NTU 1124/1998 N001 1.64 # - -

Uranium mg/L 5/21/1998 0001 0.0443 #

mg/L 11124/1998 0001 0.0203 #

Vanadium mg/L 5121/1998 0001 0.0010 U 1 0.001

mg/L 11124/1998 0001 0.0010 U # 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0597
REPORT DATE: 7127/1999 4:33 pm

* SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECtED FROM USEE100 WHERE stekpodewRFO01 AND bocationcode
; hAND quafltyassurance aTRUE AND (NOT

(datavalklatiorLquallfiers LIKE 'R OR data validation quaifies LIKE X ) OR lsNul(data.valkdationrquaifiers)) AND
DATESAMPLED between 15/1/ 998 and 112M/119995

SAMPLE D CODES: 00KX a Fltered sample (OAS lmrn). NWOX a Unfiltered sample. X a replicate number.

LAB QUALIFIERS:
* Replicate analysis not ftihn control Gmuts.
+ Correlation coefficient for MSA '0.95.
A TIC Is * suspected aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL Organic: Analyte also ound In method blank.

E Inorganic: Estimate value because of Interference, see ease narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Z Laboratory defined (JSEPA CLP organic) qualifier, ee case narrative.

H Holding time expired, value suspect.
I Increased detection G.ma due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate hijectlon precision not met.

N horganic or radiochernical: Spike sample recovery not wuithin control Nints. Organic: Tentatively Identified oompund (TIC).

S Result determined by method of standard addition (ISA).
U Analytical result below detection iinit

W Post-digestion spike outside control its rhile sample absorbance 650% of analytical spike absorbance.

D Analyte determined hI diluted sample.
P ' 25% difference h Wdeected pesticide orArochlor concentions between 2 columns.

X Laboratory defined (USEPA CLP organic) qualifier. see ease narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see ease narrative.
3 Result above upper detection Emit.

DATA QUALIFIERS:
J Estimated value. F Lowlaowsampling method used.

G Possible grout contamination, pH1 - 9. L Less than 3 bore volumes purged prior to sampling.

R Unusable resul. X Location Is undefined.

U Parameter analyzed for but was not detected.

CA QUALFIER: 1 w validated according to Quality Assurance guldeilnes.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0598
REPORT DATE: 7/27/1999 4:33 pm-

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlkalinityasCaCO3 mg/L 521/1998 N001 391 # - -

mglL 11/24/1998 0001 471 # - -

mg/L 11/24/1998 NW01 480 # - -

Ammonia as NH4 mg/L 5/21/1998 0001 0.448 #

mg/L 11/24/1998 0001 0.143 # - -

Antimony mg/L 5//1998 0001 0.0010 U # 0.001.

mg/L 11/24/1998 0001 0.0010 U # 0.001 -

Arsenic mg/L 511/1998 0001 0.0011 B # - -

mg/L 1112411998 0001 0.0018 B # - -

Cadmium mglL 5/21/1998 0001 0.0010 U # 0.001

mg/I 11/2411998 0001 0.0010 U 1 0.001 -

Calcium mg/L 5/21/1998 0001 113.000 #

mg/. 11/24/1998 0001 147.000 # -

Chloride mg/. 5/21/1998 0001 137.000 # - -

mg/L 11/2411998 0001 63.000 # - -

Fluoride mg/L 5/21/1998 0001 0.571 #

mg/I 11/24/1998 0001 0.513 #

GrossAlpha pCVL 5/21/1998 0001 30.40 J 1 11.59 *9.87

pCVL 11/24/1998 O01 16.75 # 15.94 *110.8

GrossBeta pCVL 5//1998 0001 28.61 # 11.12 * 7.65

pCVI. 11/2411998 0001 13.42 1 12.92 * 8.12

Iron mg/L 5121/1998 0001 0.704 #

mg/L 11/24/1998 0001 0.980 # -

Lead mg/L 5/21/1998 0001 0.0010 U # 0.001

mg/L 11/2411998 0001 0.0012 B # - -

Lead-219 pC/L 5/211998 0001 0.96 U 1 0.96 t 0.55

pCVL 11/24/1998 0001 1.25 U # 1.25 t 0.73

Magnesum mg/L 5//1998 0001 93.700 #

mg/L 11/24/1998 0001 123.000 #

Manganese mg/L 5/21/1998 0001 2.060 1

mg/L 1112411998 0001 2.520 #

Molybdenum mg/L 521/1998 0001 0.0100
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0598
REPORT DATE: 712711999 433 pin

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 11/24/1998 0001 0.0099 B - - -

Nitrate mgtL 512111998 0001 0.0654 B U # - -

mgIL 11124(1998 0001 0.0110 U J # 0.011 -

pH s.u. 5121/1998 N001 7.01 # -

s.u. 11124t1998 N001 7.11 a

Polonium-210 pCIUL 5121/1998 0001 0.18 U U 0.08 * 0.15

pCUL. 11124/1998 0001 0.18 # 0.08 f 0.12

Radium-226 pCIL/. 512111998 0001 0.11 U # 0.11 a 0.06

pCiL/ 11124/1998 0001 0.11 U # 0.11 a 0.06

Radium-228 pCVL 5121/1998 0001 0.65 U # 0.65 t 0.38

pCVL 11/2411998 0001 0.70 U # 0.7 * 0.41

Redox Potential mV 5/21/1998 N001 -231 # -

mV 11124/1998 N001 -45 #

Selenium mg/L 5121/1998 0001 0.0010 U # 0.001

mg/L 1124/1998 0001 0.0010 U ' 0.001.

Sodium mg/L 5121/1998 0001 250.000 # -

mgl. 11/24/1998 0001 166.000 # -

Specific Conductance umhos/cm 5121/1998 N001 2030 #

umhos/cm 11124/1998 N001 2060 #

Sulfate mg/L 5121/1998 0001 673.000 #

mg/l. 11124/1998 0001 640.000 #

Temperature C 5/2111998 N001 92 #

C 11124/1998 N001 12.6 # - -

Thorlum-230 pCIL 5121 1998 0001 0.80 U * 0.8 a

pCiL. 11124/1998 0001 1.6 U # 1.6 a

Turbidity NTU 521/1998 N001 8.40 # -

NTU 111241998 N001 2.97 # - -

Uranium mg/I. 5121/1998 0001 0.0216 #

mgrL 11124/1998 0001 0.0208 # -

Vanadium mg/L 5121/1998 0001 * 0.0010 U U 0.001

mI 11124/1998 0001 0.0010 U U 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0598
REPORT DATE: 7127/1999 4:33 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEEIOO WHERE sibtsood. RFOOV AND iccationcod.
IncO291', 029Z,,'0598,'06 0/, U :0621'?.0 '065tW,'6606)AND qualfy.assurarnceTRUEAND (NOT
(data_validatiorLquaflen LIKE 'RO OR data~validationrqualfiem UKE 'X ).OR IsNul(datvaldaf qualfirs)) AND
DATELSAMPLED between #51l9988 and #2115119991

SAMPLE ID CODES: 000X Filtered sample (0.45 pn). NOOX u Unfiltered sample. X u replicate number.

LAE QUALIFIERS:
Replicate analysts ndA within control imits.

+ Correlation coefficient lor MSA < 0.99S.
A TIC Is a suspected aldol-condensation producL
B Inorganic: Result Is between the IDL and CRDL Organio Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analytb exceeded calibration range of tih GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding tIme expired, value suspect.
I Increased detection limii due to required dilution.
C Pesticide result confirmed by GCMS.
M GFAA duplicat injection precision not met.
N Inorganic or radiochemicat Splie sample recovery not within control imibs. Organic: Tentathely Identified compund (IC)M.
S Result determined by method of standard addition NJSA).
U Analytical result below detection limltL
W Posd-diestion spike outside control lfirrts while sample absorbance 4 50% of analytical spike absorbance.
D Analyte determined hI diluted sample.
P 2 25% difference hI detected pesticIde orArochlor concentrations between 2 colmnns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

. Result above upper detection limit.

4

J
U

A

'i'

-4
i

DATA QUAULIFIERS:
J Estimated value.
a Possible grout contamination, pH > 9.
R Unusabl resut.
U Parameter analyzed for but was not detected.

OA QUALIFIER: 1 validated acconfing to Quality Assurance guidelines.

r Low flowsampling method used.
L Less than 3 bore volumes purged prior to sampling.
X Location is undefined.

I

J

-4
* I

,II
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GROUND WATER QUALiTY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0606 RESERVED FOR TMONKS
REPORT DATE: 2711/999 4:33 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

AlikalinityasCaCO3 mgQL 5/2111998 Nool 645 0 - -

Ammonia as NH4 mg/L 5/2111998 0001 0.0109 B U 0 -

Antimony mgtI 5/2111998 0001 0.0010 U # 0.001

Arsenic mgIL 521/1998 0001 0.0010 U # 0.001

Cadmium mgtL 521/1998 0001 0.0010 U # 0.001

Calcium mg/L. 5/21/1998 0001- 134.000 0 - .

Chloride mgtL 5/21/1998 0001 263.000 #

Fluoride mg/L 5/21/1998 0001 0.934 0 - -

GrossAipha pCIQ. 5/M211998 0001 39.39 # 19.88 * 15.6

Gross Beta pCiUL 5/21/1998 0001 22.01 U 0 22.01 a 13.1

Iron mg/I. 5/21/1998 0001 0.131 . 0

Lead mg/L 5/21/1998 0001 0.0010 U # 0.001 -

Lead-210 pCL 5/21/1998 0001 1.03 U 0 1.03 a 0.61

Magnesium mg/L 5/21/1998 0001 87.900 - #

Manganese mg/I. 5/21998 0001 0.0492 0 - -

Molybdenum mg/I 5/21/1998 0001 0.0272 0

Nitrate mgfL 5/2111998 0001 2.250 0

pH s.u. 5/21/1998 N001 6.93 # - -

Polonium-210 pCiL 521/1998 0001 0.06 U a 0.06 t 0.07

Radium-226 pCi/L 5/211998 0001 0.04 U 0 0.02 a 0.03

Radium-228 pCI/L 521/1998 0001 0.7 U 0 0.7 t 0.30

Redox Potential mV 5/21/1998 N001 67 #

Selenium mg/L 5/2111998 0001 0.0086 0

Sodium mg/L 5/21/1998 0001 536.000 -

Specfic Conductance umhosfcm 5/21/1998 N001 2840 a

Sulfate mg/L 5/21/1998 0001 954.000 0

Temperature C /21/1998 N001 9.8 0 - -

Thorlum-230 pCI. 5/21/1998 0001 0.80 U 0 0.8 a

Turbidity NTU 5/211998 N00l 2.02 # -

raut: 1 0



GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0606 RESERVED FOR 1MONKS
REPORT DATE: 712771999 4:33 pm -

SAMPUE.. QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Uranium mg/L 5s12/1998 0001 0.0429 -

Vanadium mg/L 5111998 0001 0.0010 U # 0.001

RECORDS: SELECTED FROM USEE100 VWHERE site code^-RFOW1 AND bcation code
InCA291'.'0292 ,,'09V,060,'02 1,'062ZWr65y,,'0660 AND qualkyqassurance -TRUE AND (NOT
(datavalldatlonrqualfier LIKE - OR databvalidaton.rqualifiers LIKE X ) OR IsNull(datialvlaton..quatlfleis)) AND
DATESAMPLED between WY1119991 and #215G1990

SAMPLE ID CODES: 000X Fltered sampl (0.45 pn). NOX L Unfiltered sample. X u repiate number.

LAB QUALIFIERS:
* Replicate analysis not within control limib.
+ Correlation coefficient for MSA *0 99O
A TIC i a suspected aldocondensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analytb also found In method blank.
E Inorganic: Estimate value because of Interference, se case narrative. Organki Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding tIme expired, value suspect
I Increased detection imit due to required diution.
C Pesticide result confirmed by GC4MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlohemicait Spice sample recovery not within conitro imits. Organic: Tentatively identified compund (MlC.
S Result determined by method of standard addition (ISA).
U Analytical result below detection IlmIL
W Post-digestion spike outside control imit while sample absorbance 450% of analytical spice absorbance.
D Analyte determined In diluted sample.
P 3 25% difference in detected pestIcide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifer, see case narrative.
Y Laboratory defined (UISEPA CLP organic) qualifier, see case narrative.
3 Result above upper detection limit.

DATA QUALiFIERS:
J Estimated value. F Low flow sarpling method used.
0 Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location I undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: - validated according to Quality Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEEtO0) FOR SITE RFO01, RIFLE (OLD)

LOCATION: 0620
REPORT DATE: 712711999 4:33 pm

PARAMETER

Alkalinity as CaCO3
-

UNITS

mgtL

mg/t

SAMPLE: i
DATE iD

5J26/1998 N001

11124/1998 0001

RESULT

298

293

-

QUALIFIERS: DETECTION UN-
LAB DATA QA LIMIT CERTAINTY

a
1S

mgtL 1 /4/1998 N001 283 1 - -

Ammonia as NH4 mg/L 5/2611998 0001 0.217 N . I -

mg/L 11/2411998 0001 0.126 # -

Antimony mgL. 5/26/1998 0001 0.0010 U # 0.001

mg/l. 112411998 0001 0.0010 U # 0.001

Arsenic mg/L 526/998 0001 0.0010 U # 0.001

-mg/l 11/24/1998 0001 0.0010 U a 0.001

Cadmium mg/L 5/2611998 0001 0.0010 U # 0.001

mg/L 11/24/1998 0001 0.0010 U 9 0.001

Cakcim mg/L 526/1998 0001 185.000. 9 -

mg/L 11/2411998 0001 281.000 # .

Chloride mg/L 5/26/1998 0001 291.000 -

mg/L. 11/24/1998 0001 407.000 - -

Fluoride mg/L 5261998 0001 0.272

mg/L 11/2411998 0001 0.237 # -

GrossAlpha pCILI. 5/6/1998 0001 27.49 J # 19.3 t 13.9

pCIL 11/24/1998 0001 31.26 U a 3126 * 18.4

GrossBeta pC/L 5/26/1998 0001 21.93 U a 21.93 t 12.4

pCUL 11/24/1998 0001 25.69 U # 25.69 t 16.0

Iron mg/L S/26/1998 0001 0.186 9 -

mglL. 11/24/1998 0001 0.0840 #

Lead mg/L 5/26/1998 0001 0.0010 U # 0.001

mg/l. 11/24/1998 0001 0.0010 U # 0.001 -

Lead-210 pCIL 526/1998 0001 0.93 U # 0.93 a 0.55

pCULI. 11/2411998 0001 1.26 U 1.26 t 0.74

Magnesium mg/L 5/26/1998 0001 78.700 1 -

mg/L 11/24/1998 0001 117.000 9 *

Manganese mglL 5/26/1998 0001 0.653 -

mg/I. 11124M/998 0001 1.040 Y * -

Molybdenum mg/L 5W 1998 0001 0.0133 9
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J
GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO011 RIFLE (OLD)
LOCATION: 0620
REPORT DATE: 7/27/11999 4.33 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mglL 11/24/1998 0001 0.0102 # - -

Nitrate mg/l. 5/26/1998 0001 0.103 B U # - -

mg1L 112411998 0001 0.0617 B UJ # --

pH s.u. 5/26/1998 N001 7.34 # -

s.u. 11/2411998 N001 7.04 - -

Polonium-210 pCUL 5/2/1998 0001 0.07 U # 0.06 * 0.09

pCI/L 1124/1998 0001 0.08 U # 0.07 * 0.09

Radlum-226- pCI/L 5/26/1998 0001 0.17 - 0.1 l 0.07

pCUL 11/24/1998 0001 0.14 - 0.12 * 0.08

Radlum-228 pCUL 5/21998 0001 0.69 U # 0.69 a 0.40

pCI/L 11/24/1998 0001 0.75 U # 0.75 * 0.44

Redox Potential mV 5/26/1998 N001 88 a

mV 11/24/1998 N001 -21 9 - -

Selenium mg/L 5/261998 0001 0.0010 U 5 0.001

mg/L 11/2411998 0001 0.0010 U I 0.001

Sodium mg/L 5/26/1998 0001 469.000 -

mg/L 11/2411998 0001 487.000 #

Specific Conductance umhos/cm 5/26/1998 N001 3420 #

umhos/cm 11/2411998 N001 3780 #

Sulfate mg/L. 5/1998 0001 1120.000 0

mg/L 11/2411998 0001 1350.000 #

Temperature C 5/261998 N001 11.0 i

C 11/24/1998 N001 11.6 # -

Thorlum-230 pCUL 5/26/1998 0001 0.80 U # 0.8 a

pCUL 11/24/1998 0001 1.6 U 5 1.6 a

Turbidity NTU 5/26/1998 N001 8.29 I - -

Uranium mg/L. 5/26/1998 0001 0.0244 1

mg/L. 11/24/1998 0001 0.0222 1

VanadIum mg/L 5/2611998 0001 0.0014 B #

mg/L 11/24/1998 0001 0.0010 U 1 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0620
REPORT DATE: 7M27/1 999 433 pm

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER' - UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100WHERE etcodeoRFOOl'AND bocatlonreode
- 0, AND qualftyassurance TRUE AND (NOT-
(dataallationL.qualliers LKE RI OR datab valkdatlon.qualfiers LKE 'X) OR IsNull(datab Uldationrqualfiers)) AND
DATESAMPLED between #5/1119985 and 2=1019991

SAMPLE ID CODES: OOOX - Fitered sample (OAS pn). NOX u Unfiltered sample. X u replicate number.

LAB QUALIFIERS:
* Replicate analysis not vithin control Eints.

* Conelation coefficient for MSA < 0.S9S.
A 1c ik. suspeded aldolcondensatlon product.

. B Inorganic: Result Is between the IDL and CRDL Organi: Analyte also found hI nethod blank.
E Inorganic: Estimate value because of Interference, oe case narrative. Organic: Analyte exceeded calibration range of the GCMS.
Z Laboratory defined (USEPA CLP organic) quallfier, see case narrative.
H Holding time expired, value suspect..
I Increased detection Imit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Ijecion precisIon not met.
N hIorganic or radiochemicat: Spike sample recovery not *Mthln control Inits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection lknit.
W Post-digestbon spike outside control Emits We sample absorbance * 50% of analytical spike absorbance.
D Analyte determined hI dihited sample.
P > 25% difference hi detected pesticide orArochlor concentrations between 2 colurmns.
X Laboratory defined (USEPA CLP organic) quaiifier, see cpse narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection EImit.

DATA QUAUFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination. pH 1 9. L Less than 3 bore volumes purged prior to samping.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but wes not detected.

QA QUALIFIER: I - validated according to Cuality Assurance guidelines.
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GROUND WATER OUALITY DATA BY LOCATION (USEE100) FOR SITE RFO0I, RIFLE (OLD)
LOCATION: 0621
REPORT DATE: 7/2711999 4:33 pnm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L. 5/20/1998 N001 343 L - -

mg/L 11/2411998 0001 342 L ' - -

mg/l. 11/2411998 N001 373 L ' - -

Ammonia as NH4 mgI. 5t20/1998 0001 0285 N L # -

mglL 11/2411998 0001 0.188 L .

Antimony mg/L 520/1998 0001 0.0010 U L 1 0.001 -

mg/L 11/2411998 0001 0.0010 U L ui 0.0t1

Arsenic mgIL 5/20/1998 0001 0.0062 L 4 - -

mg/L. 11/2411998 0001 0.0050 L # - -

Cadmium mg/L 5120/1998 0001 0.0010 U L 1 0.001 -

mg/L 11/2411998 0001 0.0010 U L 0.001 -

Calcium mg/L. 5/20/1998 0001 8.930 L - -

mg/L. 11/2411998 0001 8.640 L #

Chloride mglL 520/1998 0001 855.000 - L #

mgIL 1112411998 0001 121.000 L I -

Fluoride mg/L. 5/20/1998 0001 2.840 L .

mg/l. 11/2411998 0001 3.110 L #

GrossAipha pCI/L 5/20/1998 0001 20.29 JL # 16.37 * 11.4

pCi/L 11/2411998 0001 25.91 U L # 25.91 t 16.8

Gross Beta pCi/L 5/20/1998 0001 15.80 U L # 15.8 * 9.04

pCiL 11/2411998 0001 25.51 U L # 25.51 * 15.1

Iron mg/L 5/201998 0001 0.0560 L #'

mg/l. 111241998 0001 0.0194 B UL #

Lead mg/i. 5/1998 0001 0.0010 U L 0.001

mg/L 11/24/1998 0001 0.0010 U L # 0.001

Lead-210 pCi/L 5/20/1998 0001 0.87 U I. 0.87 * 0.50

pCi/L 11/2411998 0001 1.30 U L # 1.3 * 0.77

Magnesium mg/I. 5/20/1998 0001 2.460 L # - -

mg/L. 1/2411998 0001 2.380 I. L #

Manganese mglL 5/201998 0001 0.0044 B L #

mg/l. 112411998 0001 0.0065 B L #

Molybdenum mg/L 5/20/1998 0001 0.218 L #
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0621 -
REPORT DATE: 727/1999 4 33 pmn

PARAMETER UNITS
SAMPLE:

DATE ID
QUALIFIERS: DETECTION UN-

LAB DATA OA LIMIT- CERTAINTY" 'RESULT
.

Molybdenum mg/tL 11/24Y1998 0001 0219 L U - -

NItrate mg/L 5/2011998 0001 0.674 B L U - -

mg/L. 11/24M1998 0001 0350 B JL # - -

pH s.u. 5/20/1998 NOI 8.52 L - -

s.u. 1112411998 N001 .8.50 L # - -

Polonium-210 pCUL 5120/1998 0001 0.13 U L ' 0.13 a 0.13

pCUL 1112411998 0001 0.16 L # 0.03 t 0.08

Radlum-226 pCUL 52011998 0001 0.35 L # 0.1 a 0.08

pCIL 11/24/1998 0001 0.14 L # 0.12 t 0.08

Radlum-228 pCIL 5120t1998 0001 0.66 U L # 0.66 a 0.39

pCVL 11/24M1998 0001 0.75 U L 1 0.75 a 0.45

Redox Potential mV 5120/1998 N007 I L #

mV 11124/1998 N001 -65 L a - -

Selenium mgtL 50/1998 0001 0.0010 U L U 0.001 '

mg/L 1112411998 0001 0.0010 U L # 0.001 -

Sodium mg/l. 512011998 0001 661.000 L #

mg1L 1112411998 0001 646.000 L # -

Specific Conductance umhos/cm 50/1998 N001 3700 L #

umhos/cm 1112411998 N001 2890 L #

Sulfate mg/L 5/20/1998 0001 34.500 L #

mg/L 11/24M1998 0001 , 33.700 L # - -

Temperature C 5120/1998 N001 13.1 L #

C 1112411998 NW01 11.6 L # -

Thorlum-230 pCIL 5/20/1998 0001 0.80 U L # 0.8 t

pCI/L 11/2411998 0001 1.6 U L # 1.6 t

Turbidity NTU 510/1998 N001 181 L # - -

Uranium mg/L 5120/1998 0001 0.0026 L # - -

mgI 11R2411998 0001 0.0021 L # -

Vanadium mg/L. 5120/1998 0001 0.0010 U L U 0.001

mg/L 1112411998 0001 0.0010 U L # 0.001
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GROUND WATER QUALiTY DATA BY LOCATION (USEE100) FOR SITE RFOOt, RIFLE (OLD)
LOCATION: 0621
REPORT DATM 7127/1999 4:33 pm -J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEEIOO WVi-RE dte codamRFOi 0 AND icationcode
InCf291','02,'059T, 0598 06 2iro6 21'.zo6su,'065v,:066o)AND quallty assurancen TRUE AND (NOT
(dataz aldationrquaflfierL UiKE! OR dat balidationrquafler LIKE ) OR IsNuli(da i_vardatiwLquaflfls)) AND
DATESAMPLED between #5&111998 and #2t11519991

SAMPLE ID CODES: OOOX Fiterei sampl (0.45 pm). NOOX - Unfiltered sample. X- repicate number.
LAB QUALIFIERS:

* Replicate analysis not within control Emits.
* CorrelatIon coefficient for MSA 4 0.995. J
A TIC Is a suspected aldol-condensatlon product.
B Inorganic: Result Is between the IDL and CRDL Organic, Analye also found In methiod blanIL
E Inorganbc Estirnate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of th GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, se case narrative. J
H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.
C Pesticide result conirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemicat Spike sample recovery not within control Emits. Organib: Tentatively Identified compund (TIC).
S Result determined by method of standard addition QASA).
U Analytical result below detection limit.
W Post-fgestion spike outside control librits wlie sample absorbance - 50% of analytical spike absorbance.
o Ana"t determined In diluted sample.
P > 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH > 9. L Less than 3 bore volumes purged piorto sampling.
R Unusable result. X Location Is undefined.
U Parameter analyzed for bit was not detected.

OA QUALIFIER: J * validated according to Quality Assurance guldelnes.

Page 20

- J

I



GROUND WATER QUALiTY DATA BY LOCATION (USEE100) FOR SITE RFO01. RIFLE (OLD)

LOCATION: 0622
REPORT DATE: 7127M1999 4:33 pm

SAMPLE:
UNITS DATE ID

QUALiFIERS: DETECTION UN-
LAB DATA QA LIMIT CERTAINTYDAPAME:TFR RESULT

Alkainilty as CaCO3 mg/L 5126/1998 N001 403 #

Ammonia as NH4 mg/L 512611998 0001 0.300 N a

Antimony mg1L 512611998 0001 0.0010 U. 0.001

Arsenic mg/L 5/26M998 0001 0.0064 # -

Cadmium mg/L 56/1998 0001 0.0010 U # 0.001

Calcium mg/L 56/1998 0001 3.530 -

Chloride mg/L 512611998 0001 396.000 U

Fluoride mg/L 5126/1998 0001 4.010 a -

GrossAlpha pCitI. 5126/998 0001 10.74 U J # 10.74 t 6.04

Gross Beta pCilL 5126/1998 0001 10.97 U U 10.97 a 627

Iron mg/L 5126/1998 0001 0.0030 U U 0.003

Lead mg/L 512611998 0001 0.0010 U # 0.001

Lead-210 pCiL. 5126/1998 0001 1.02 U # 1.02 a 0.60

Magnesium mg/I 5126/1998 0001 0.873 Y

Manganese mg/L 5126/1998 0001 0.0043 B U - -

Molybdenum mglL 5126/1998 0001 0.234 #

Nitrate mg/L 512611998 0001 0.180 B U a

pH su. 5126/1998 N001 8.54 a - -

Polonium-210 pCUL 5126/1998 0001 0.10 U # 0.1 a 0.14

Radlum-226 pCUL. 5126/1998 0001 0.10 U a 0.1 t 0.06

Radium-228 pCilL 5126/1998 0001 0.67 U # 0.67 t 0.39

Redox Potential mV 5126/1998 N001 64 # -

Selenium mg/IL 5R61998 0001 0.0010 U # 0.001

Sodium mg/L 512611998 0001 443.000 U

Specific Conductance umhos/cm 5126/1998 N001 2170 a

Sulfate mg/L 5126/1998 0001 47.000 a

Temperature C 5126/1998 N001 11.2 #

Thorium-230 pCIL 5126/1998 0001 0.80 U U 0.8 a

Turbidity NTU 5126/1998 N001 3.78 - -
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GROUNDWATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0622
REPORT DATE: 7127/19994:33 pm . . . - J

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Uranium mgIL 512611998 0001 0.0013 #

Vanadium mg/L 5126/1998 0001 0.0010 U . 0.001

J

RECORDS: SELECTEDFROMUSEE100WHEREdst. 6od.-RFO0t'AND boation code
lnC0291,'029O,'O597.'059t.'06W 2r.0, ','062,'065V,659 060) AND qualftyassurance a TRUE AND NOT:
(datkyaridatkmirqualfiers LIKE R OR data valdatlowqualflers LIKE XI) OR IsNufl(dat~va adafiornqualfers)) AND
DATESAMPLED between #J111998 and 52M151999M

SAMPLE ID CODES: 000X Fifltered sample (0.45 pn). NOOX w Unfiltere sample. X replicate number.

LAB QUALIFIERS:
* Replicate analysis not within contrl limits.
+ Correlation coefficient for MSA * 09950.
A TIC Is a suspected aldokondensation produd.
B Inorganic: Resul Is between the IDL and CRF$ OrganriL Analyb also found In method blank.
E Inorganlc Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GCMS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect
I Increased detection Dmll due to required dIlution.

C Pesticide resul conirmed by GCMS.
M GFAA duplicate Injection precision not met
N Inorganic or radlochemical: Spike sample recovery not within control EmitL Organic: Tentatvely Identified compund (C)
S Result determined by method of standard addItion (MSA).
U Analytical result below detection likI
W Post-digestion spike outside control lnmits while sample absorbance 450% of analytical spike absorbance.
D Analyte determined In diluted sample.
P P 25% difference In detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) quallfier, see case narrative.
> Result above upper detection imit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH 3 9. L Less than 3 bore volumes purged pnorto samplrig.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALFIER: Eu valdated according to Quality Assurance guldehlnes.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0658
REPORT DATE: 7127/1999 4:33 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER - UNITS DATE ID RESULT LAB DATA OA LIMIT CERTAINTY

Alkalnitya sCaCO3 mgtL 5/2111998 N001 483 #

mgtI 1124/1998 0001 517 #

mg/L I 11/W241998 N001 500 # -

Ammonia as NH4 mg/L. 5/21/1998 0001 0.351 #

mgfL 11124/1998 0001 0.0642 B S

AnUrmony mg/L 5121/1998 0001 0.0010 U # 0.001

mg/L 11/24/1998 0001 0.0010 U # 0.001

Arsenic mg/L 5/2111998 0001 0.0010 U # 0.001

mgtL 11,24/1998 0001 0.0010 U # 0.001

Cadmium mgtL 512111998 0001 0.0010 U 1 0.001

mg/L 11/2411998 0001 0.0010 U # 0.001

Calcium mgriL 5/21/1998 0001 273.000 . #

mg/L 11/24/1998 0001 289.000 #

Chloride mg/L 512111998 0001 146.000 It

mg/L 11124/1998 0001 122.000 a

Fluoride mg/L 5/2111998 0001 1.080 #

mg/L 11/24/1998 0001 1.170 U -

GrossAlpha pCItL 5/111998 0001 63.61 J U 24.12 * 20.6

pCVL 11/24/1998 0001 46.70 U 37.76 * 26.6

Gross Beta pCVL 5/2111998 0001 34.96 U 22.31 * 14.3

pCIL 11/2411998 0001 42.69 # 32.23 * 20.7

Iron mg/L 5/21/1998 0001 0.20Q U

mg/L 11/24/1998 0001 0.525 U - -

Lead mg/L 5/21/1998 0001 0.0010 U - 0.001 -

mg/L 11/24(1998 0001 0.0010 U U 0.001 -

Lead-210 pCVL 5/21/1998 0001 0.93 U U 0.93 t 0.54

pCVL 11/241998 0001 1.33 U U 1.33 * 0.79

Magnesium mg/L 5/21/1998 0001 163.000 U - -

mgfL/ 11/24/1998 0001 174.000 #

Manganese mg/L 5/2111998 0001 0.673 U

mg/L 11/24(1998 0001 0.734 - #

Molybdenum mg/L 5/21/1998 0001 0.0161 U
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GROUNDWATER QUAUTY DATA BY LOCATION (USEEIOO) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0658
REPORT DATE: 7Q27119994.33 pm I

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 11Q2411998 0001 0.0165 - #

NItrate mg/l. 51/1998 0001 2.400

mglL 11R2411998 0001 2.130 B J #

pH s&u. 5121/1998 N001 8.80

s.u. 11124/1998 N001 7.11 -

Polonlum-210 pCL S.11/1998 0001 0.08 U 0.07 a 0.10

pCUL 11124/1998 0001 0.09 U 0.09 a 0.10

Radlum-226 pCUL 5/21/1998 0001 0.10 U 0.1 * 0.06

pCUL 11124/1998 0001 0.14 0.12 a 0.08

Radhum-228 pCIL 5/2111998 0001 0.61 U # 0.61 * 0.36
pCIL 11124/1998 0001 0.74 U # 0.74 *0.44

Redox Potential mV 51/1998 N001 -114 #

mV 11124/1998 N001 3 #

Selenium mg/L 511/1998 .0001 0.0247 #

mg/L 11124/1998 0001 0.0194, #

Sodium mg/L /21/1998 0001 596.000 #

mg/L 11124/1998 0001 655.000 # -

Specific Conductance umhos/cm 5121/1998 N001 3830 1 #

umhos/cm 11124/1998 N001 4470 #

Sulfate mg/IL 5121/1998 0001 2040.000 0

mg/L 11124/1998 0001 2130.000 #

Temperature C 5121/1998 N001 10.6 #

C 1124/1998 N001 11.7 # - -

Thorlum-230 pCIL 5121/1998 0001 0.80 U # 0.8 t

pCIL 11124/1998 0001 1.6 U # 1.6 a

Turbidity NTU 5121/1998 N011 2.36 # - -

NTU 11124/1998 N001 1.88 # - -

Uranium mg/L 511/1998 0001 0.0594 #

mg/l. 11241998 0001 0.0513 # - -

Vanadlum mg/L 521/1998 0001 0.0010 U # 0.001

mg/L. 11124/1998 0001 0.0010 U # 0.001

I
NJ

I
A

I
j

-j

iI
Mi

A
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GROUNDWATER QUALIT DATA BY LOCATION (USEE100) FOR SITE RFOO1, RIFLE (OLD)
LOCATION: 0658
REPORT DATE: 712711999 4:33 pm

SAMPLE: QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT -CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE site cdez'RFOOTAND ocation code
l, AND qualityassurance TRUE AND (O
(data wiadation.qudfers LIEM R' OR data yalidatfonjqualfIers UKE X ) OR lsNull(datk valkdationrquaflfiers)) AND
DATE_SAMPLED between 15/11M998# and #2115fl999

SAMPLE ID CODES: 000X m Filtered sample (0.45 ism). NOOX - Unfiltered sample. X w replicate number.

LAB QUALFIERS:
* Replicate analysis not within control Emits.
+ Correlation coefficient for MSA ' 0O995.
A TIC is a suspected aldokcondensation product.
B Inorganic: Result Is between the IDL and CRDL Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of Interference, ee case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
H Holding time expired, value suspect.
I increased detection Enit due to required dilution.
C Pesticde result confirmed by GC-MS.
M GFM duplicate injection precision not met.
N iorganki or radiochemical: Spike sample recovery not within control Emits. Organic: Tentatively Identified compund MflC).
S Result determined by method of standard addition (ISA).
U Analytical result below detection limiL
W Post-diestion spike outside control Emits while sample absorbance - 60% of analytical spike absorbance.
D Analyte determined In diluted sample.
P i 25% difference In detected pesticide orAochkir concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low low sampling method used.
G Poss ble grout contamination, pH 3 9. L Less than 3 bore volumes purged prior to sampling.
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALFER: I-validated according to Oualty Assurance guidelines.
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0659
REPORT DATE: 7/2711999 433 prn - Nj

SAMPILE QUALIFIERS: DETECTION - UN-
PARAMETER UNITS DATE ID RESULT LAB DATA GA LIMIT CERTAINTY

Alkalinity as CaCO3 mg/L 512111998 N001 457 # - -

mg/. 1112411 998 0001 435 # . -

mg/L 11/2411998 NW11 435 # - -

Ammonia asNH4 mg/L 5121/1998 0001 0.140 #

mg/L 1112411998 0001 0.0010 U # 0.001 -

Antimony mg/L 5121/1998 0001 0.0010 U # 0.001

mg/L 1112411998 0001 0.0010 U # 0.001 -

Arsenic mg/L 5121/1998 0001 0.0010 U # 0.001

mg/L 112411998 0001 0.0010 U # 0.001 -

Cadmium mg/L 521/1998 0001 0.0010 U # 0.001

mg/L 1112411998 0001 0.0010 U # 0.001

Calcium mg/L 5121/1998 0001 269.000 # - -

mg/L 1112411998 0001 295.000 # -

Chloride mg/L 51/1998 0001 138.000 #

mg/L. 1112411998 0001 122.000 9 -

Fluoride mg/L 5211998 0001 1.050 # - -

mg/L 111/2411998 0001 1.450 # -

Gross Alpha pCVL 512111998 0001 73.62 J # 24.02 t 21.5

pCVL 1112411998 0001 47.09 9 37.97 t 26.8

Gross Beta pCVL 5/21/1998 0001 40.03 # 22.35 t 14.6

pCVL 1112411998 0001 37.40 # 32.24 t 20.4

Iron mg/L 512111998 0001 0.0030 U # 0.003

mg/L 1112411998 0001 0.0059 B U #

Lead mg/L 512111998 0001 0.0010 U # 0.001

mg/L 1112411998 0001 0.0010 U # 0.001 -

Lead-210 pCVL 5121/1998 0001 0.98 U # 0.98 t 0.57

pC/L 1112411998 0001 1.32 U # 1.32 a 0.77

Magnesium mg/L 5121/1998 0001 162.000 #

mg/L 1112411998 0001 174.000 # -

Manganese mg/L 5121/1998 0001 0.613 #

mg/L 1112411998 0001 0.756 # -

J
NJ

N.

NJ

]
hi

hi
hi
hi
hi
hi
hi

Molybdenum mg/L S121/1998 0001 0.0171 9

j
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GROUND WATER QUALITY DATA BY LOCATION (USEEIOO) FOR SITE RFOO1, RIFLE (OLD)
LOCATION: 0659
REPORT DATE: 7t2711999 4:33 pm r

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 11/24/1998 0001 0.0173 - -

Nitrate mgJt. 512111998 0001 2.810 U - -

mg/L 11/2411998 0001 2.740 B J # - -

pH s.u. 5/2111998 NOOI 6.84 # - -

s.u. 11124/1998 NOO 6.89 - -

Polonium-210 pCUL 512111998 0001 0.08 U # 0.08 ± 0.10

pCUL 11124/1998 0001 0.09 U 1 0.09 t 0.11

Radium-226 pClUL 5121/1998 0001 0.10 U # 0.1 * 0.06

pCUL 1124/1998 0001 0.12 U # 0.12 * 0.07

Radium-228 pCUL 5121/1998 0001 0.59 U # 0.59 t 0.34

pCIL 1112411998 0001 0.73 U U 0.73 a 0.43

Redox Potential mV 5121/1998 N001 -46 # - -

mV 11124/1998 N001 31 #

Selenium mg.L 5011998 0001 0.0243 Y

mg/L 11W24/1998 0001 0.0298 #

Sodium mg/I 512111998 0001 591.000 -

mg/L 11124/1998 0001 649.000 # - -

Specific Conductance umhoslcrn 5/21/1998 NOO 3850 #

umhos/cm 11124/1998 NOO 4490 #

Sulfate mg/L 5/21/1998 0001 2070.000 a

mg/L. 11124/1998 0001 2240.000 a -

Temperature C 5121/1998 N001 10.8 a

C 11124/1998 N001 17.5 a - -

Thordum-230 pCI/L 5121/1998 0001 0.80 U U 0.8 a

pCIL/. 11124/1998 0001 1.6 U U 1.6 a

Turbidity NTU 5Q111998 N001 0.18 U -

NTU 11124/1998 NOO 1.03 U

Uranium mg/L. 52111998 0001 0.0587 a

mg/L 11124/1998 0001 0.0515 U *

Vanadium . mg/. 5121/1998 0001 0.0011 B #

mg/L 11124/1998 0001 0.0010 U U 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFOOt, RIFLE (OLD)
LOCATION: 0659
REPORT DATE: 7/27/1999 4:33 pm - - . J

SAMPLE:
UNITS DATE ID RESULTPARAMETER

* QUALIFIERS: DETECTION UN-
LAB DATA QA LIMIT CERTAINTY -j

RECORDS: SELECTED FROM USEE100CWHEREsite codemRF0F AND kwation code
09002AND qualky__1assuneoTRUE AND (NOT

(dataovalklationqqualffers LUE IR OR dab t altdaion qualfers LIKE X ) OR IsNull(daa validationqualifiers)) AND
DATESAMPLED between #Y111998 and #211511999#

SAMPLE ID CODES: 000X * Filtered sample (045 pn). NOOX * Unfiltered sample. X * replicate number.

LAB QUALIFIERS:
Replicate analysi not within control limis.

+ Correlatlon coefficient for MSA ' 0399
A TIC Is a suspected aldokondensation product.
B Inorganic Result Is between the IDL and CRDL. Organd: Analyte aso found In method blank.
E Inorganic: Estimate value because of Interferenc, se case narrative. Organic: Analyte exceeded calibratIon range of the GC-MS.
Z Laboratory delined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspecL
I Increased detection limit due to required diluton.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not net.
N Inorganic or radlochemicat Spike sample recovery not wtthin control lmits. Organlr Tentatiely Identified cornpund (TIC).
S Result determined by method of standard addition QVISA).
U Analytical result below detection Im1i

W Postd-destion spike outside control limits whble sample absorbance 50% of analytical spike absorbance.
D Analyte determined hI diluted sample.
P > 25% difference in detected pesticide orArochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organbt) qualifier, see case narratie.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narramte.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used.
G Possible grout contamination, pH e 9. L Less than 3 bore volumes purged pdor to samplini
R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: S a validated according to Quality Assurance guidelines.

J

-I

I
I

i

1-

J

J;
jI
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GROUND WATER QUALITY DATA BY LOCATION (USEE1 00)
LOCATION: 0660
REPORT DATE: 7127/1999 4:33 pm

FOR SITE RFO01, RIFLE (OLD)

SAMPLE: QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Alkalnty as CaCO3 mg/L 52/1998 N001 338 - .

mg/L 1t/30/1998 0001 330 #

mg/L 11130/1998 N001 336 #

Ammonia as NH4 mg/L 5t22t1998 0001 0.290 #

mg/I 1/30t1998 0001 0.283 a

Antimony mg/L 56/1998 0001 0.0010 U a 0.001

mg/L 11t3011998 0001 0.0010 U # 0.001

Arsenic mg/L 5//1998 0001 0.0034 B -#

mg/L 11/30/1998 0001 0.0020 B U

Cadmium mgtL 5122M998 0001 0.0010 U U 0.001

mg/L 11/30/1998 0001 0.0010 U # 0.001

Calcium mg/L 5/22/1998 0001 44.100 #

mg/L 11/30/1998 0001 47.100 #

Chloride mg/L 5/22/1998 0001 157.000 a

mg/L 11/30t1998 0001 183.000 #

Fluoride mg/L 5/22/1998 0001 0.598 a

mg/L 11/30/1998 0001 0.615 U

Gross Alpha pCIL 5t22/1998 0001 28.58 J a 10.52 9.05

pCIL 11l30/1998 0001 15.52 U Y 15.52 a 8.93

Gross Beta pCItL 5/22/1998 0001 28.12 # 11.07 a 7.60

pCIL 11/30/1998 0001 12.84 U # 12.84 * 7.74

Iron mg/L 5n2t1998 0001 0.198 U - -

mg/L 11/30/1998 0001 0.0885 #

Lead mg/L 5211998 0001 0.0010 U U 0.001

mg/L 11/30/1998 0001 0.0010 U # 0.001 -

Lead-210 pCIL 5/2211998 0001 0.95 U # 0.95 a 0.55

pCItL 11/30/1998 0001 1.27 U. U 1.27 a 0.74

Magnesium mg/L 5/22t1998 0001 50.600 U

mg/L 11/3011998 0001 60.400 #

Manganese mg/L 5/21998 0001 0.877 #

mg/L 11/30/1998 0001 0.594 #

Molybdenum mg/L 5/1998 0001 0.0034 B U
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GROUND WATER QUAUTY DATA BY LOCATION (USEE100) FOR SITE RFO01, RIFLE (OLD)
LOCATION: 0660
REPORT DATE: 7/27/1999 4:33 pm

SAMPLE:- QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

Molybdenum mg/L 11/30/1998 0001 0.0051 B - -

Nitrate mgl. s522/1998 0001 0.0644 B U S -

mg/L 11/3011998 0001 0.603 B J - -

pH s.u. 5=/1998 N001 7.48 # - -

s.u 11/30/1998 N001 8.50 # - -

Polonium-210 pCI/L 522/1998 0001 0.05 U # 0.05 a 0.07

pCV/L 113/O1998 0001 0.08 U # 0.06 I 0.08

Radium-226 pCVL S12211998 0001 0.12 # 0.1 a 0.08

pCVL 11/30/1998 0001 0.12 # 0.11 t 0.07

Radlum-228 pCVL S122/1998 0001 0.59 U 0.59 a 0.34

- pCVL 11/30/1998 0001 0.73 U # 0.73 * 0.44

Redox Potential mV 522/1998 N001 -292 #

mV 11/30/1998 N001 -272 1 - -

Selenium mg/l. 5221998 0001 0.0010 U 1 0.001 -

mg/l. 11/30/1998 0001 0.0010 U # 0.001

Sodium mg/l. 5r22/1998 0001 300.000 #

mg/L 11/30/1998 0001 334.000 # -

Specific Conductance umhos/cm 5122/1998 N001 1879 #

umhos/cm 11/30/1998 N001 2100 X

Sulfate mg/L. 51221998 0001 482.000 0 #

mg/l. 11/30/1998 0001 516.000 1 #

Temperature - C 5/21998 N001 13.0 #

C 11/3011998 N001 12.9 # - -

Thorlum-230 pCIL 5/22/1998 0001 0.80 U 1 0.8 I

pCIL/ 11/30/1998 0001 1.6 U # 1.6 a

Turbidity. NTU 522/1998 N001 1.90 1 - -

NTU 11/301998 N001 9.78 1 - -

Uranium mg/L 5/21998 0001 0.0055 1

mg/L 11/3011998 0001 0.0078 #

Vanadium mg/L 5/22/1998 0001 0.0010 U 1 0.001

mg/L 11/3011998 0001 0.0010 U * 0.001
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GROUND WATER QUALITY DATA BY LOCATION (USEE100) FOR SITE RFOO1, RIFLE (OLD)

LOCATION: 0660
REPORT DATE: 712711999 4:33 pm ;1.

SAMPLE: QUALIFIERS: DETECTION UN-

PARAMETER UNITS DATE ID RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE100 WHERE ste._.codeWRFO01 AND location code
0210 06 620 0621062 8 0660)AND qualityqAssurance u TRUE AND (NOT

(datavalidatlorLqualfiers LIKE R OR data.alldatlon.ofqua1f6ers LIKE wX ) OR IsNull(datajvaldatlonrqualifiers)) AND
DATE_SAMPLED between 95/111998# and #2/1111999#

SAMPLE ID CODES: OOOX = Fitered sample (0.45 iq). NXOX = Unfiltered sample. X - replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control mits.
+ Correlation coetlicient for MSA - 0S95.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL Organic: .Analyte also found In metiod blank.

E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibratIon range of the GC-MS.

Z Laboratory defined (USEPA CLP organic) qualifier, ee case narrative.
H Holding time expired, value suspect.
I Increased detection Ermit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control Irnris. Organic: Tentatively Identified compund (TiC).

S Result determined by method of standard addition (MSAP.

U Analytical result below detection limit.
W Post-digestion spike outside control Ehits whie sample absorbance * 50% ef analytical spike absorbance.

D Analyte determined in diluted sample.

P 3 25% difference In detected pesticide orArocchlor concentrations between 2 cohmins.

X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

> Result above upper detection limit.

DATA QUALIFIERS:

J Estimated value. F Low tlow sampling method used.

0 Possible grout contamination. pH 2 9. L Less than 3 bore volumes purged priorto sampling.

R Unusable result. X Location Is undefined.

U Parameter analyzed for but was not detected.

QA QUALiFIER: a - validated according to Quality Assurance guidelines.
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1.0 Introduction Mff

1.1 General Setting

The New Rifle site is the location of a former vanadium and uranium mill located approximately
2.3 miles west of the city of Rifle in Garfield County, in western Colorado (Figure 1). The site
covers approximately 142 acres, between U.S. Highway 6 to the north and Interstate 70 and the
Colorado River to the south. The mill was constructed in 1958 by the Union Carbide Corporation
(Union Carbide) and operated until 1972. The west central portion of the mill site contained
33 acres of tailings and a mill area north and east of the pile. Ponds that had held processing
wastes were east of the piles. These former source areas contaminated ground water beneath the
New Rifle site. The tailings, ponds, and associated process buildings and structures were
removed in 1996.

Former
New Rifle

N sProcessingSite

Colorado '0

4 l

River

0 10 20 30
1 . . __e

Miles

MiUWM511W017rWOOS9B1UD0099\OO9.O 0514)99 S:S9am RaynocdM

Figure 1. Location of the New Rifle Site

1.2 Study Objective

As part of the final compliance strategy for the cleanup of contaminated ground water at the New
Rifle UMTRA site, it is necessary to develop a computer ground water flow model and a
subsequent contaminant transport model to assist in forecasting whether natural flushing of the
major contaminants of concern (COCs) (uranium, vanadium, selenium, arsenic, and
molybdenum) is a viable remediation alternative. This document presents the development and
calibration of the hydrologic flow model and the results of the contaminant transport model to
predict the concentration of the COCs in the future. The various flow and transport parameters
that affect the hydraulic head and contamination distribution are described.

DOE(Gnud Junction Office
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The steps used for obtaining a calibrated flow and transport model for the site follow the AsTM
Standard Guides D5447-93 and D5718-95. The specific steps are to: (1) evaluate the
hydrogeologic setting and develop a conceptual model, (2) select the code to be used in the
analysis, (3) establish the relationship between the conceptual and numerical models, and
(4) perform flow model calibration and sensitivity analysis on transport parameters.

Finally, stochastic simulations were performed varying both flow and transport parameters, to
evaluate the uncertainty in the predicted concentrations. These stochastic simulations were used
to calculate mean concentrations and the probability of contamination remaining above
acceptable levels across the site at specific times for each COC.
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2.0 Conceptual Model

2.1 Aquifer System Framework

The alluvial aquifer consists of Quaternary age Colorado River floodplain alluvium that forms a
complex intermixture of fine- and coarse-grain materials, including river deposited sand and
gravel and overbank deposits of silt and sand. The alluvium averages about 25 feet (ft) in
thickness in the vicinity of the former mill site (Figure 2). West of the site the thickness of the
Quaternary material increases up to loo ft where it fills local valleys created by tributaries
draining the upland mesas to the north. An isopach map of the alluvium is presented in Figure 2.

Figure 2. Isopach Map for the Alluvium at New Rifle Site

The alluvium was deposited in a broad floodplain on the eroded bedrock surface of Tertiary age
sedimentary rocks of the Wasatch Formation. The Wasatch Formation consists mostly of
variegated claystone, siltstone, and sandstone. In general, the erosional surface of the Wasatch
Formation beneath the site reflects a fairly flat topographic surface that gently slopes to the west-
southwest. The topographic surface beneath the floodplain is shaped mostly by erosion as the
Colorado River changed course over time. The Wasatch Formation steepens where it crops out
north of the site and south of the Colorado River. The more irregular surface of the upland mesas
is the result of erosion from tributary channels. A bedrock contour map of the Wasatch
topographic surface is presented in Figure 3.

DOE/Grand Junction Office
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Figure 3. Bedrock Contour Map for the Wasatch Formation at New Rifle

2.2 Ground Water Flow System j
The surficial and bedrock aquifers are the primary flow systems that are present at the site. The
surfical aquifer is comprised mostly of the sand and cobble gravels and the upper portion of the
Wasatch Formation that is in direct hydrologic contact with the overlying alluvium. The bedrock J
system consists of confined and semiconfined Wasatch Formation sandstones and shales, below
a prominent low-permeability aquitard. The uppermost aquifer at the New Rifle site will be
defined as the alluvial aquifer (i.e., the unconsolidated floodplain deposits and the upper portion J
of the Wasatch Formation that is hydraulically connected to the alluvial aquifer immediately
underlying the alluvium). The alluvial aquifer is the flow system that is modeled. I

Ground water at the site generally flows in a west-southwest direction, with water entering from
seepage from Pioneer ditch north of Highway 6, seepage from several tributary channels entering
from the north, from sections along the Colorado River which recharge the alluvial aquifer as
baseflow, and possibly from irrigation recharge from Prefontaine Mesa. Ground water elevations
measured at the site in July 1998 are presented in Figure 4. 1
A sand and gravel operation (Roaring Fork Resources) is currently operating approximately
0.5 mile west of the site. This operation has dramatically altered the natural ground water flow
direction where dewatering occurs from one pit to another. In the vicinity of the Roaring Fork
Resources sand and gravel operation the ground water flows toward the dewatering pond and
away from the holding pond. West of the Roaring Fork Resources operation and south of
Interstate 70, ground water flows in a southwest direction, almost parallel to the river.

Site Observational Work Plan at New Rifle, Colorado DOE/Grand Junction Office
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Figure 4. Alluvial Ground Water Elevations at New Rifle Site

2.3 Hydrological Boundaries

The Colorado River bounds the site on the east and south. The alluvial aquifer discharges water
to the river along some reaches of the river while other reaches recharge the alluvial aquifer.
Some reaches neither recharge the alluvial aquifer or discharge to the river as evidenced by the
water level contour lines being perpendicular at the river. The north-south oriented section of the
river directly east of the site is a primary section of recharge from the river to the alluvial aquifer.
The boundary of the site model along the river is represented as a constant head boundary. The
northern boundary is defined where the alluvium pinches out and meets the Wasatch Formation
and is represented as a noflow model boundary. Pioneer ditch infiltration is represented by using
a recharge zone to account for water entering the site from this source as are the tributary
channels entering from the north and crossing the model domain.

2.4 Hydraulic Properties

The flow model hydraulic properties of interest that apply stresses to the aquifer system are the
hydraulic conductivity of the alluvial aquifer, the areal recharge due to precipitation, infiltration
due to Pioneer ditch and the tributary channels to the north, possible irrigation recharge from
Prefontaine Mesa, evapotranspiration (ET), and recharge from and discharge to the Colorado
River.

The contaminant transport properties of interest are the initial concentration distribution of the
COC, the effective porosity, the aquifer bulk density, the distribution coefficient (Kd),

DOE/Grand iniction Office Site Observational Work Plan at New Rifle, Colorado
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dispersivity, and the natural background concentration entering the site from infiltration,
recharge, Colorado River inflow, etc. ]
2.5 Sources and Sinks

Pioneer ditch, the tributary channels, and the Colorado River are sources of water and
background contamination to the aquifer. Diffuse recharge over the area is a source of water to
the site. The Colorado River on the east and south side of the site is both a sink and a source,
i.e., the aquifer discharges water to the river along some reaches and the river recharges the
alluvial aquifer along other reaches. As noted above, the north-south oriented section of the river
east of the site is a primary section of recharge to the alluvial aquifer, particularly during high
river flows.

2.6 Water Budget J
A water balance for the alluvial aquifer at the New Rifle site was developed to identify the flow
components that are important in understanding how water enters, moves, and exits the ground J
water system. This interpretation is used for comparison to, and development of, the conceptual
model used to construct the computer ground water flow model. The scope of the water balance
is limited to the alluvial aquifer located between the Colorado River to the south and the Wasatch I
outcrop to the north (Figure 2). The total area of the alluvial aquifer considered in the conceptual
water balance encompasses approximately 60,700,000 square feet (ft2). This corresponds to the
extent of the area in the computer model.

A summary of the inflow and outflow components identified in the water balance is presented in
Table 1. There is less than a 1-percent difference between the 232,378 cubic feet per day I(f?3/day) estimated for the total inflow and the 231,228 ft3lday estimated for the total outflow.
The relative low percent difference suggests the major flow components for the alluvial aquifer
have been adequately identified. Each inflow and outflow component identified in Table I is I
described in the following sections.

Table 1. Water Balance Summary for the New Rifle Site I
Compnent Total Inflow Total OutflowCm net(fe~lday) (fe~lday)

Site precipitation 151,750 0
Upper Pioneer Ditch 17.821 0

Tributary 1 2,343 0
Tributary 2 3,098 0
Tributary 3 1.590 0
Tributary 4 335 0

Lower Pioneer Ditch 2,178 0
Colorado River 53,287 45.034

Evapotranspiration
CottonwoodiTamarisk 0 57,398

Greasewood 0 108,828
Upland 0 9,142

McCauley Pit 0 4,297
Gravel Pits 0 8,529

Total 232,378 231,228

I

- Jo
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2.6.1 Inflow Sources -

Eight sources of recharge to the alluvial aquifer have been identified. These include recharge
from precipitation onto the site, recharge from Pioneer Ditch, recharge from the tributary
channels,-and recharge from the Colorado River.

2.6.1.1 Site Precipitation

Based on site-specific meteorological data there is approximately 11.01 inches of annual
precipitation (0.0025 ft/day) in the Rifle area (Calculation Set U0044700). Multiplying the
estimated 0.0025 ft/day of precipitation by the 60,700,000 ft2 area for the site, results in a total
151,750 ft3/day of precipitation that is available for recharge.

2.6.1.2 Surface Water

Surface flow in Pioneer Ditch was measured at three points. The field measurements indicate a
net loss of 28.3 gallons per minute (gpm) between the first two measuring points that are 2,200 ft
apart and a net loss of 40.8 gpm between the last two measuring points that are 3,100 ft apart. A
weighted average along the total length of Pioneer Ditch (7,100 ft) results in a net loss of
92.568 gpm, or 17,821 t3/day. This net loss represents the amount of recharge into the alluvial
aquifer from Pioneer Ditch.

Field observations form the basis for the following assumptions used to estimate the amount of
surface water available for recharge from the tributary channels across the model domain.

a Flow in the tributary channels at the confluence with Pioneer Ditch is approximately one-
third of the flow measured in Pioneer Ditch. This results in an estimate net loss of
0.0043459 gpm (0.8366462 ft3/day) per ft. When multiplied by the length of each tributary
channel across the model domain, the net amount available for recharge is obtained for each
channel. This results in a net recharge for the four tributary channels of 7,364 fl3/day.

. Flow in Lower Pioneer Ditch was calculated identical to the flow in the tributary channels.
This results in an estimate of 2,176 ft3/day available for recharge.

2.6.1.3 Baseflow Recharge from the Colorado River

Measured ground water levels for the New Rifle site indicate that some reaches or sections of the
river recharge the alluvial aquifer (Figure 4). Four reaches were determined to provide recharge
to the alluvial aquifer. The length of each reach was estimated from the ground water elevation
contour map. The saturated thickness for each reach was estimated from monitor wells located
adjacent to each section. The cross-sectional area of each reach is derived by multiplying the
length by the saturated thickness.

The hydraulic gradient for each reach was estimated from the ground water elevation contour
map. Multiplying the hydraulic gradient by and average hydraulic conductivity of 114 ft/day
(Calculation Set U0042800) results in an estimated flux for each reach. The product of flux and
the cross-sectional area results in an estimated baseflow recharge of 53,267 ft3 /day. Details for
each reach are displayed in Table 2.

DOE/Grand Junction Office Site Observational Work Plan at New Rifle, Colorado
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Table 2 Colorado River Baseflow Recharge to the Alluvial Aquffer ]
_ V 4J

Legh Saturated X-eto ra Hydraulic Hydraulic Flx RcagSection Lengt Thickness X-eto ra Grade Conductivity FlxWdhag
(f)(if) ________ (ftlft) (ftlday) (fsdy) (fe~lday)

E~~~ -- aWu=ee="1 2,500 18.3 40,750 0.0034 114 0.3878 15,794.7
2 1,000 15.32 15,320 0.0092 114 1.0488 16,087.8
3 1.100 22.04 24,244 0.0042 114 0.4788 11,608
4 1,500 23.87 35,805 0.0024 114 0.2738 9,798.2

Total 53,268.5

2.6.2 Outflow Sources

There are two components of ground water discharge from the alluvial aquifer. Plant
transpiration and evaporation discharge of ground water from the alluvial aquifer. The other
discharge component is due to ground water flow from the alluvial aquifer into the Colorado
River.

2.6.2.1 Ground Water Discharge to the Colorado River

The ground water elevation contour map (Figure 4) of the measured water levels for the New
Rifle site indicates that some reaches or sections of the river receive discharge from the alluvial
aquifer. Four reaches were determined to provide discharge from the alluvial aquifer. The length,
saturated thickness, and hydraulic gradient of each reach were estimated as described above for
baseflow recharge. The average hydraulic conductivity is 114 f/day. The estimated baseflow
recharge total is 45,034 t3/day. Details for each reach are displayed in Table 3.

Table 3. Ground Water Discharge to the Colorado River

'H

I
I
I
j
J
I
I
I
I
-I
I
I
I
I

Section Length Saturated X-Section Hydraulic Hydraulic Flux DischargeSectionThickness Area Gradient Conductivit fda) feay

1 2,050 18.87 34,583.5 0.0035 114 0.339 13,798.8
2 1,250 15.32 19,150.0 0.0098 114 1.0944 20,957.8
3 800 22.04 17,832.0 0.0028 114 0.3192 5,628.1
4 950 25.25 23,987.3 0.0017 114. 0.1938 4,848.8

Total 45,033.5

2.6.2.2 Evaporation and Transpiration

Five ET zones were mapped based on a field study of vegetation type, soil type, and historical
and current use. The first three zones are based on vegetation and soil type; the other two on
historical use and current use. These zones are referred to as Cottonwood/Tamarisk,
Greasewood, Upland, McCauley Pit, and Gravel Pits, respectively.

Table 4 below outlines details of the estimated ET for each zone. The estimated evaporation rate
for the Cottonwood/Tamarisk zones and Upland zones are expected to be at or near the minimum
of the literature range shown in the table. The estimated evaporation rate for the Greasewood
zones is expected to be between the minimum and the midpoint of the literature range. McCauley

Site Observational Work Pla at New Rifle, Colorado DOE/Grand Junction Office
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Pit and the Gravel Pits are expected to act like open bodies of water with evaporation equal to the
annual adjusted potential evaporation (Calculation Set U0044700).

Table 4. Esiffmated Evapotranspiraton

Evaporation Evaporation Evaporation Evaporation
Zone Range Rate Rate Rate Area Evapotranspiration

(cmiyear) (cmlyear) (nlyear) (ftlday) _______________

1 130 to 260 130 0.01169 4.910,000 57,398
2 20 to 160 55 0.00494 22,030,000 108,828
3 3 to 35 3 0.00027 33,860,000 9.142
4 24.43 0.00058 770,000 4 297
5 24.43 0.00058 1.170,000 6,529

Total 186,194

The surface area for each zone was estimated from the field ET map. Multiplying the
evaporation rate (ft/day) by the area (ft2) results in an ET volume for each zone with a total of
186,194 ft3/day.

L
L
L
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3.0 Computer Code

3.1 Code Selection

MODFLOW (McDonald and Harbaugh 1988), a modular three-dimensional finite-difference
ground water flow model published by the U.S. Geological Survey (USGS) was selected as the
flow code for this project. MT3D (Zheng 1990), a modular three-dimensional transport model
for simulation of advection, dispersion, and chemical reaction of contaminants in ground water
systems was selected as the transport code for this project. Each of these codes is divided into a
main program and a group of independent subroutines called modules. Each module is made up
of packages that deal with a single aspect of the simulation. The user of either MODFLOW or
MT3D need only use those modules that simulate the stresses placed upon the flow and transport
systems. The original public domain version of MT3D contained numerous errors and is not up-
to-date. Therefore, a new public domain version called MT3DMS, which fixes all the known
errors, was used for this project. This version of MT3D contains a new transport solver that is
very efficient and makes multiple long simulations runs feasible.

GWVistas (Environmental Simulations, Inc. 1997), a Windows-driven, graphical, pre- and post-
processor for MODFLOW and MT3D is used in conjunction with the site model to facilitate data
entry, data-file modification, program execution, and analysis of modeling results.

3.2 Code Description

These codes are fully described in the references cited. They have been verified, benchmarked,
and approved for use by most government and regulatory agencies.

DOE/Grand Junction Office
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4.0 Ground Water Flow Model Construction

4.1 Model Grid

The Colorado River on the south side of the site is the southern boundary of the model. Since the
river flow direction and the ground water 'flow direction change considerable over the area
covered by the model, the model grid was not rotated. The x-axis of the model is oriented
parallel to the Colorado River directly south of the site, with the y-axis of the model parallel to
the north-south section of the river just east of the site. A 100 ft by 100 ft orthogonal grid,
consisting of 100 rows and 196 columns, was designed to encompass the site and an extensive
area west of the site defined by the boundaries described above. The grid cells overlaying the
north edge of the Colorado River were set to constant head cells. Grid cells south of this were set
to noflow cells. Grid cells to the northwest and north of the Wasatch Formation outcrop were set
to noflow cells. The model domain and some site features are shown in Figure 5.

Figure 5. Model Domain and Site Features

4.2 Hydraulic Parameters

Hydraulic conductivity was determined from the analysis of aquifer test data conducted at three
different locations (Calculation Set U0042800). The results of this analysis are presented in
Table 5. A hydraulic conductivity value of 134 fl/day was used for the steady state calibrated
flow model with transverse equal to longitudinal.

DOEVGrand Junction Office
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Table 5 Measured Hydraulic Conductxrvty

IMeasured Hydraulic Conductivity (ftlday) Geomnetric Mean
Parameter Well Group

200 201 202
Drawdown 98.03197.43 133.81 137.28
Recovery 92.23 112.45 82.28 94.84

Drawdown and Recovery 95.09 143.13 104.83 112.58

J
uJ

Recharge to the ground water system consists of diffuse recharge over the area, from some
sections of the Colorado River, from Pioneer Ditch, and from the tributary channels entering the
site from the north.

The steady state recharge values assigned to the zones representing the stress to the alluvial
aquifer system from diffuse recharge, Pioneer Ditch infiltration, and tributary infiltration are
represented in Table 6. Areal recharge (zone 1) was set to the average annual precipitation of
11.01 inches per year. Recharge rates for the other zones are based on the assumptions used in
the water balance analysis. Recharge zones are shown in Figure 6.

J
J
I
J
J

Table 6. Steady State Recharge Parameters

________ N et Recharge _ _ _ _Zone No. Description Cells Area (t) (fteday) iia gpm
I Area 5885 58,850,000 0.0025 147,125 764.2
2 Pioneer Ditch 71 710,000 0.015 10,650 55.3
3 Tributary 1 28 280,000 0.0067 1,878 9.7
4 Tributary 2 37 370,000 0.0087 2,479 12.9
5 Tributary 3 19 190,000 0.0087 1.273 8.8
8 Tributary 4 4 40,000 0.0087 268 1.4
7 Lower Pioneer Ditch 28 260,000 0.0087 1,742 9.0

Total Net Recharge (zones 1 -7) 165,413 859.1

Discharge from the ground water system consists of evaporation and transpiration and from
some sections of the Colorado River. The steady state discharge values assigned to the zones
representing the stress to the alluvial aquifer system from ET are represented in Table 7. ET
discharge for McCauley Pit and the Gravel Pits (zones 4 and 5) was set to the adjusted annual
evaporation of 24.43 inches per year since these are open bodies of water. ET discharge rates for
the other zones are based on the assumptions used in the water balance analysis. ET discharge
zones are shown in Figure 7.

I
I
i
ITable 7. Steady State Evapotranspiration Parameters

Zone No. Description N Discharge
______Cells Area (ft) (ftlday) frda gpm

1 CottonwoodTamarisk 491 4,910,000 0.01868 NA
2 Greasewood 2,203 22,030,000 0.009 NA NA
3 Upland 3,386 33,860,000 0.00137 NA NA
4 McCauley Pit 77 770,000 0.00558 NA NA
5 Gravel Pits 117 1,170,000 0.00558 NA NA

-I Net Discharge (zones 1 - 5) 191,995 997.3
NA - not available; individual net discharge rates are not reported In the models mass balance summary table for each zone
Total net discharge rate reported In the moders mass balance summary table Is adjusted for extinction depth

I
J
J
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Figure 6. Recharge Zones

Figur 7. Evapoftanspiraton Zones
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4.3 Boundary Conditions

The Colorado River to the east and south of the site is a natural boundary to the alluvial aquifer
system and is represented in the model as a constant head boundary. River elevation
measurements surveyed in July 1998 along the extent of the site and beyond to the east and west
were used to establish the constant head elevation at the grid cells representing the southern
boundary of the model. The northern boundary of the site is well defined by the Wasatch
Formation outcrop. This boundary has been set to noflow cells in the model.

4.4 Selection of Calibration Targets

Prior to beginning model calibration it is important to decide upon the acceptance criteria for the
calibration process. There are a number of acceptance criteria chosen for this project:

1) The model must be able to simulate the general flow directions observed at the site.
Actual ground water elevations in July 1998 are presented in Figure 4. Simulated
steady state ground water elevations presented in Figure 8, shows a striking similarity
to the ground water flow pattern exhibited in Figure 4.

Figure 8. Simulated Steady State Ground Water Elevations

2) The numerical model should not have any inherent bias. In other words, since the
model will either over or under predict the measured hydraulic heads, the arithmetic
mean of the residuals should be as close to 0.0 as possible and fairly evenly
distributed above and below 0.0. Figure 9 indicates that the residuals meet these
criteria.
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3) Thirty-one calibration targets were selected based on the July 1998 water level
measurements. Several flow model calibration objectives were set prior to calibrating
the model. These objectives and the calibrated model results are shown in Table 8. 2
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Figure 9. Comparison of Residual vs. Observed Head A
Table 8. MODFLOW Calibration Objectives and Results

Absolute Sum of Minimum Maximum
Residual residual mean squares residual residual SDlrange
mean (ft) (K) (f) (ft) (ft) (%)

Objective 0 < 1. < 15.5 > -1.5 < 1.5 < 5.0
Actual -0.012 0.55 15.348 -1.41 5 1.335 - 1.35

A
A
A
I
A
A
2
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5.0 Calibration

5.1 MODFLOW Calibration and Residual Analysis

The calibrated model results and the residual at each target are shown in Table 9. The results
satisfy the specified criteria. A plot of predicted (simulated) head vs. observed head, presented in
Figure 10, demonstrates that the model accurately predicts field measurements.

Table 9. Calibration Target Residuals

Well ID Observed Head Predicted Head (ft) Residual (observed -
__ __ __ __ __predicted)

169 5,268.33 5,267.00 1.33
170 5,238.92 6,237.76 1.16
171 5,227.20 5,227.63 -OA3
172 5,216.33 5,216.43 -0.10
176 5,263.54 5,263.82 *0.28
179 5,238.53 5,238.19 0.34
196 5,247.34 5,248.50 -1.16
200 5,243.50 5,243.51 -0.01
202 5,251.68 5,252.74 -1.06
210 5,232.00 5,231.42 0.58
211 5,236.73 5,23727 -0.54
212 5,243.49 5,242.76 0.73
213 5,247.91 5,246.58 1.33
215 5,261.07 5,262.48 -1.41
216 5,259.05 5,259.32 -0.27
218 5,256.17 5,25626 -0.09
219 5,257.44 5,256.96 0.48
220 5,218.88 5,21921 -0.33
605 5,236.38 5,235.56 0.82
620 5,222.31 5,221.77 0.54
635 5,248.72 5,248.67 0.05
655 5,25924 5,259.63 -- 0.39
657 5,259.66 5,26026 -0.60
658 5,259.35 5,25921 0.14
659 5,254.58 5,254.62 -0.04
663 6,257.65 5,257.50 0.15
664 5,25727 5,257.05 0.22
668 5,253.73 5,254.4O -0.67
669 5,256.91 5,256A7 0.44
670 5,258.51 5,258A6 0.05
675 5,251.14 5,252.48 -1.34

n 31
range 52.00

mean -0.012
absolute mean 0.55
sum of squares 15.34

standard deviation 0.70
minimum -1.41

maximum 1.33
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Comparison of Predicted vs Observed Heads
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Figure 10. Comparison of Predicted vs. Observed Heads

5.2 MT3D Calibration ..

The literature on dispersivity as it relates to large-scale models is vague and often contradictory,
with longitudinal values ranging from 2 percent to 30 percent of the length of the plume or
maximum flow direction. Commonly, a value of 10 percent of the length of the plume is used for
longitudinal dispersivity and 10 percent of longitudinal dispersivity is used for transverse Xi
dispersivity. In addition, dispersivity is almost impossible to measure in the field for large sites.

Although it is not possible to calibrate on concentration in GWVistas, as it is on hydraulic head, j
numerous simulation runs were made to calibrate the MT3D model on longitudinal and
transverse dispersivity. The baseline values for the dispersivity sensitivity simulations are:

* bulk density 95 Ibs/ft3
* effective porosity 25 percent
* longitudinal dispersivity 100 ft
* transverse dispersivity 10 percent LD
* uranium distribution coefficient 0.7 milliliters per gram (mL/g) -

Uranium concentration measurements performed on water samples collected over a 7-year
period from October 1991 through January 1999 at the Roaring Fork Gravel Pond were used for
the calibration. This data is shown in Table 10. A plot of the data with a best fit non-linear h
regression line is shown in Figure 11. At an elapsed time of 7 years, the uranium concentration
value of 0.1422 milligrams per liter (mg/L) is predicted by the best fit formula shown in
Figure 11. An initial concentration map corresponding to the October 1991 time was produced M
and imported into the model. The model was then run for 7 years with various values of
longitudinal dispersivity varying from 10 to 2,000 ft. Transverse dispersivity was held at

Site Observational Work Plan at New Rifle, Colorado DOE/Grand Junction Offlice
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Table 10. MTD Calibration-Longitudinal DispersiMv Regression

Roarin g Fork Gravel Pond
Uranium Concentration Date Elapsed Time

(mgIL) (years)
OA35 2-Oct-91 0.00
0.362 27-Jun-92 0.74
0.421 12-Oct-92 1.03
0.214 16-Mar-93 1.45
0.365 5-Aug-93 1.84
0.311 11-Mar-94 2.44
0.3 28-Aug-94 2.90

0.269 14-Mar-95 3.45
0.273 8-Aug-95 3.85

- 0.157 8-Mar-96 4.43
0.185 15-Nov-96 5.12
0.168 24-Apr-97 5.56
0.17 15-Sep-97 5.95

0.152 22-Feb-98 6.39
0.144 18-Aug-98 6.88
0.1485 27-Jan-99 7.32

Decrease In Uranium Concentrations at the
Roaring Fork Gravel Pond Slnce 1991

0.50

, 0.40. y 0.1 95e
* . R 0.91

E\

0.30 .

S 0.20

E

0.10.

0.00
0 2 4 6 8

Eapsed Time (years)

L

L

Figure 11. MT3D Calibraton-LongitudinalDispersivity Regression

10 percent of longitudinal dispersivity. Table 11, a summary of the results of these simulations,
shows the observed concentration value vs. the predicted concentration value and the residual
squares for each of these simulations. A plot of the longitudinal dispersivity vs. residual squares
is shown in Figure 12. As is evident from the residual squares column of Table 11 and the curve
shown in Figure 12, the minimum error between the observed concentration and predicted
concentrations occurs at a longitudinal dispersivity of 100 ft.

DOE/Grand Junction Office
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Table 11. MT3D Calibration-Longitudinal Dispersivfy Prediction

JLongitudinal Dispersivity Uranium Concentration (mglL) at
Run No. (f)Year 7 Residual Squares

Observed Predicted
1 10 0.1422 0.14991 0.0000594
2 50 0.1422 0.14337 0.0000014
3 100 0.1422 0.14185 0.0000001
4 250 0.1422 0.13898 0.0000104
5 500 0.1422 0.13558 0.0000438
6 750 0.1422 0.13121 0.0001208
7 1,000 0.1422 0.12649 0.0002468
8 2,000 0.1422 0.11014 0.0010278

I
I
I
J

Residual Squares for MT3D Model Predictions for
Uranium at the Roaring Fork Gravel Pond
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Figure 12 MT3D Calibration-Longitudinal Dispersivity Prediction

5.3 MT3D Verification

Verification of the model calibration was examined by comparison of predicted uranium
concentrations at seven ground water monitor wells to the most recent concentrations observed
in 1999. Concentrations measured in October 1991 were used as the initial concentration for the
model. Other baseline values used in the simulations are:

J

J
J1

* bulk density
* effective porosity
* longitudinal dispersivity
* transverse dispersivity
* uranium distribution coefficient

95 lbs/ft3

25 percent
100 ft
10 percent LD
0.7 milliliters per gram (mUg)

^ . A. .. .... .... . . , ... . . . .. _
.. ..

Site Observational Work Plan at New Rile, Colorado,
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Observed and predicted uranium concentrations for January 1999 are summarized in Table 12.
*The predicted 1999 values versus the measured 1999 concentrations are plotted in Figure 13. The
relatively high correlation coefficient of 0.92 indicates good agreement between the model
predictions and the observed concentrations. The results also indicate the model predictions over
estimate the observed values by an average of 6 percent.

Table 12. MT3D Calibration-Longitudinal Dispersidy Selected Wefts Verifcation

Uranium Concentration (mglL) with
Well Longitudinal Dis ersivity at 100 ft Residual Squares

Observed Predicted _

200 0.1435 0.17215 0.0008208
589 0.1210 0.12303 0.0000041
590 0.0790 0.09645 0.0003045
596 0.1575 0.18157 0.0005794
598 0.1520 0.1433 0.0000757
599 0.1550 0.14579 0.0000848
609 0.0620 .0.06721 0.0000271

Comparison of Predicted vs Measured
Uranium Concentrations

at Selected Well Locations After 7 Years.

0.20

y l.06X
0.15 R 0.92

E

0.10

0.05
0.06 0.10 0.15 0.20

Measured uranium (mgIL)

Figure 13. MT3D Calibration-Longitudinal Dispersivity Selected Wells Verification
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5.4 Sensitivity Analysis

Sensitivity analysis is useful to evaluate the affects that variations in flow and transport
parameters, including hydraulic conductivity, recharge, ET, river stage, dispersivity, distribution
coefficient, porosity, and density have on the final predicted result. Highly sensitive parameters I
can then be treated as uncertain for stochastic simulations. For this sensitivity analysis,
concentrations were predicted at monitor well RFN-670, which is located in the area of the
former mill site, at specified time intervals into the future. Uranium and vanadium were selected |
for the transport contaminants. Uranium is considered a conservative constituent and vanadium
is considered a retarded constituent. Parameters resulting in a coefficient of variation (CV)
greater than 15 percent between the predicted concentrations at each time interval are treated as ,
uncertain for stochastic simulations. The CV is defined as the standard deviation (a) divided by
the mean (R.).

Sensitivity analysis results of hydraulic conductivity for uranium and vanadium are depicted in
Figure 14 and Figure 15, respectively. The largest range in concentration for uranium, for the K,.
values tested, occurs at 5 years and decreases with time. At 5 years the coefficient of variation J
for the uranium concentration values using an unbiased estimate of the standard deviation (a),
adjusted for sample size (Dixon and Massey 1957), is 16.1 percent. For vanadium the largest
range in concentration occurs at 50 years and decreases significantly at 100 years. At 50 years
the coefficient of variation is 24.8 percent. This parameter was selected to be treated as uncertain
for stochastic simulations since the coefficient of variation criteria of 15 percent is exceeded for
both analytes. j
Recharge sensitivity analysis for uranium and vanadium, with various combinations of recharge
zones active, are shown in Figure 16 and Figure 17, respectively. Recharge is not sensitive to
flow in the tributaries and lower Pioneer Ditch and since there is no evidence or reason to believe
that they are or should be different they were all set to the minimum value (0.0067 ft/day-see
Table 6). As with hydraulic conductivity, the largest range in concentration for uranium occurs at I
5 years and decreases with time. At 5 years the coefficient of variation for the uranium
concentration values using an unbiased estimate of a is 10.2 percent. Vanadium shows a similar
pattern with the largest range at 10 years and a decrease with time. At 10 years the coefficient of I
variation is 10.5 percent. The coefficient of variation values for both analytes is within the
criteria of 15 percent, therefore this parameter was not treated as uncertain. J
The Gravel Pits and McCauley Pit are not sensitive to ET rate and extinction depth, therefore the
recharge rate for both zones was set to .00558 ft/day (24.43 inches per year-see Table 7) which
is the adjusted potential evaporation. ET sensitivity analysis results for uranium and vanadium
are depicted in Figure 18 and Figure 19, respectively. The largest range in concentration for
uranium occurs at 5 years and decreases with time. At 5 years the coefficient of variation for the J
uranium concentration values using an unbiased estimate of a is 11.1 percent. The largest range
in concentration for vanadium occurs in the 10 to 25 year range and then decreases. At 25 years
the coefficient of variation is 5.5 percent. This parameter was not treated as uncertain.

I
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Run . 'Uranium Concentration (mgI at Year.
Run No. Kx l11day) 0 6 15 25 35

1 94 0.153 0.14858 0.04064 0.01524 0.0092
2 114 0.15835 0.12894 0.03061 0.0119 0.00646

; 3 134 015835 0.11159 0.02435 0.00802 0.00361

MT3D Model Predictions for Uranium
at the New Rifle Site - Well 670

0.2 -

- 0-94 -3-114 -1-03
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Figure 14. MT3D Sensitivty Analysis-Hydraulic Conductivity (K.)
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J
4

Run No. K, (ftiday) Vanadium Concentration (mg/L) at Year:
0 10 25 50 100

1 94 5.6642_ 4.899 3.3885 1.5303 0.25719
2 114 5.6642 4.91 3.2009 1.2532 0.14148
3. 134 5.6642 4.8997 2.9817 0.97843 0.07088

. . __ M

I
I

MT3D Model Predictions for Vanadium
at the New Rifle Site - Well 670

6 l
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Figure 15. MT3D Sensitivity Analysis-Hydraulic Conductivity (K,) i
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R P - Uranium Concentration (mgIL at Year
Recharge Parameter O152305

_____________ 0 5 16 25 30 35

all recharge zones on 0.16835 0.11169 0.02435 0.00802 0.00506 0.00361
upper Pioneer Ditch off 0.16835 0.09324 0.01618 0.00349 0.00291 0.00278

tributaries and lower Pioneer ditch off 0.16835 0.10271 0.02138 0.00396 0.00216 0.(0162
tributaries and Pioneer ditch off 0.15835 0.11037 0.02412 0.00768 0.00476 0.00336

Pioneer ditch off 0.15835 0.10146 0.02087 0.00378 0.00209 0.00161
areal precipitation off 0.15835 0.10251 0.02131 0.00394 0.00215 0.00162
all recharge zones off 0.15835 0.08301 0.00933 0.00282 0.00267 0.00265

MT3D Model Predictions for Uranium
at the New Rifle Site -Well 670
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Figure 16. MT3D Sensitivity Analysis-Recharge
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Recharge Parameter Vanadium Concentration (mgL) at Year
__ _ _ _ __ _ _ _ _ __ _ _ _ _5 10 25 50 100

all recharge zones on 5.6642 5.352B 4.8997 2.9817 0.97843 0.07088
upper Pioneer Ditch off 5.6842 5.9963 5.8754 3.7603 0.99369 0.03807

tributaries and lower Pioneer ditch off 5.6642 5.5782 5.3159 3.5649 1.2268 0.08434
tributaries and Pioneer ditch off 5.6842 5.375 4.9385 3.0298 0.9948 0.07099

Pioneer ditch off 5.6842 5.6027 5.3572 3.6118 1.2374 0.08334
areal precipitation off 5.6642 5.5807 5.3193 3.5665 1.2252 0.08385
all recharge zones off 5.6842 6.3385 8.4627 4.3297 1.0903 0.0351

MT3D Model Predictions for Vanadium
at the New Rifle Site -Well 670

7-
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Figure 17. MT3D Sensitrty Analysis-Recharge
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- - - ET Parameter -_ Uranium Concentration (mg/L) at Year.
: 0 6 15 25 30 35

all ET zones on 0.15835 0.11159 0.02435 0.00802 0.00506 0.00361
CottonwoodiTamansk off 0.15835 0.11695 0.02565 0.00903 0.00592 0.00429

Greasewood off 0.15835 0.13014 0.02837 0.01109 0.00813 0.00645
Upland and McCauley off 0.15835 0.11424 0.02557 0.00869 0.00551 0.00388

Gravel Pit and Wetland area off 0.15835 0.1133 0.02473 0.00831 0.00531 0.0038
all ET zones off 0.15835 0.1443 0.03369 0.01324 0.01038 0.00886

MT3D Model Predictions for Uranium
at the New Rifle Site -Well 670
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Figure 18. MT3D Sensi~viyAnalysis-ET
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ParaeterVanadium Concentration (mglL) at Year.
ETParameter 0 5 10 25 50 100
all ET zones on 5.6642 5.3528 4.8997 2.9817 0.97843 0.07088

Cottonwood/ramarlsk off 5.6B42 5.3043 4.8358 2.9452 0.99827 0.08009
Greasewood off 5.6842 5.1599 4.815 2.7193 0.93949 0.08831

Upland and McCauley off 5.6842 5.3784 4.9658 3.1188 1.0798 0.08712
Gravel Pit and Wetland area off 5.6842 5.3369 4.8789 2.9702 0.98471 0.07368

all ET zones off 5.6B42 5.1099 4.5708 2.7497 1.1081 0.11982

MT3D Model Predictions for Vanadium
at the New Rifle Site - Well 670
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Figure 19. MT3D Sensitivity Analysis-ET
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Figure 20 and Figure 21 for uranium and vanadium, respectively, show that the model is not
sensitive to the river stage. A difference in constant head of 10 ft between low flow and high
flow was used to simulate changes in river stage. The largest range in concentration for uranium
occurs at 5 years. At 5 years the coefficient of variation for the uranium concentration values
using an unbiased estimate of a is 6.7 percent. The largest range in concentration for vanadium
occurs in the 10 to 25 year range and then decreases. At 25 years the coefficient of variation is
9.0 percent. This parameter was not treated as uncertain.

Sensitivity analysis was performed on several contaminant transport parameters since it is not yet
possible to calibrate on concentration within GWVistas. The transport parameters tested for
sensitivity analysis are effective porosity, bulk density, distribution coefficient (Kd ), transverse
dispersivity, and longitudinal dispersivity. The baseline values for these sensitivity simulations
are:

* effective porosity 25 percent
* bulk density 95 lbs/ft3

* uranium distribution coefficient 0.7 milliliters per gram (WMLg)
* vanadium distribution coefficient 4.9 mLlg
* transverse dispersivity 10 percent LD
* longitudinal dispersivity 100 ft

Results of the sensitivity analysis for effective porosity in Figure 22 and Figure 23 for uranium
and vanadium, respectively, indicate that the model is insensitive to this parameter. The largest
range in concentration for uranium occurs at 5 years. At 5 years the coefficient of variation for
the uranium concentration values using an unbiased estimate of a is 5.9 percent. The largest
range in concentration for vanadium occurs in the 25 to 50 year range and then decreases. At
25 years the coefficient of variation is 1.1 percent. This parameter was not treated as uncertain.

Results of bulk density sensitivity analysis are shown in Figure 24 and Figure 25 for uranium and
vanadium, respectively. The largest range in concentration for uranium occurs at 5 years and
decreases with time. At 5 years the coefficient of variation for the uranium concentration values
using an unbiased estimate of a is 8.9 percent. For vanadium the largest range in concentration
occurs at 25 years, remains high at 50 years and then drops off considerable at 100 years. At
25 years the coefficient of variation is 11.4 percent. This parameter was not treated as uncertain.

Numerical models are sensitive to the distribution coefficient (Kd). Figure 26 and Figure 27
depict results of the sensitivity analysis for uranium and vanadium, respectively. Both analytes
show a large range in concentration for the range of times simulated. The largest range in
concentration for uranium occurs at 5 years and then decreases. At 5 years the coefficient of
variation for the uranium concentration values using an unbiased estimate of a is 82.7 percent.
For vanadium the largest range in concentration occurs at 25 years and remains high through
100 years. At 25 years the coefficient of variation is 80.7 percent. The coefficient of variation is
well above the criteria of 15 percent for both analytes, therefore this parameter was treated as
uncertain for the stochastic simulation analysis.

DOEJGrmnd Junction Office Site Observational Work Plan at New Rifle, Colorado
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J

Run No. River Stage Uranium Concentratlon (mglL) at Year.
__ __ _ __ __ _ _ __ _ __ _15 25 35
1 -5 0.15835 0.11938 0.02383 0.00969 0.00723
2 0 0.15835 0.11159 0.02435 0.00802 0.00381

1 3 5 0.15835 0.10816 0.02318 I 0.0055 0.00235

4
4

MT3D Model Predictions for Uranium
at the New Rifle Site - Well 670
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Figure 20. MT3D Sensitivity Analysis-River Stage
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Run Ijo RiverSVageadium__ Concentration (mgIL) at Year.
.Run No. . River Stlage 0 | 10 | 25 - 60 | 00

1 -5 5.6642 4.6456 2.7107 0.90191 0.07739
2 0 5.6842 4.8997 2.9817 0.97843 0.07088

35.642 5.1024 3179 10072 0.06261

MT3D Model Predictions for Vanadium
at the New Rifle Site -Well 670
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Figure 21. MT3D Sensitivity Analysis-River Stage
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Effective Uranium Concentration (mg/.) at Year.Run No. Porosity (S) a 5 15 25 35

1 15 0.15835 0.10343 0.02102 0.0065B 0.00315
2 20 0.15835 0.10759 0.02268 0.00727 0.00337
3 25 0.15835 0.11159 0.02435 0.00802 0.00381
4 30 0.15835 0.11544 0.02604 0.00881 0.00389
5 35 0.15835 0.11912 0.02774 0.00963 0.0042

]
hi
hi

MT3D Model Predictions for Uranium
at the New Rifle Site -Well 670

0.16

-j

0

0.08

0.04 -

0 5 10 15 20 25 30 35

Years

hi
hi
hi
hi
hi
hi
hi
J

MT3D Model Parameter Value Unit
longitudinal dispersivity 100

bulk density 95 lbs/f 3
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Run No. Effective Porosity Vanadium Concentration (mgIL) at Year:(%) 0 10 25 60 100
1 - 15 5.6642 - 4.8844 2.9436 0.94764 0.06596
2 20 - 5.6642 4.8921 2.9629 - 0.96303 0.06839
3 25 5.6642 4.8997 2.9817 0.97843 0.07088
4 30 5.6642 4.9071 3.0008 0.99386 0.07342
5 35 5.6642 4.9144 3.0195 1.0093 0.07601

MT3D Model Predictions for Vanadium
at the New Rifle Site -Well 670
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Figure 23. MT3D Senstivity Analysis-Effective Porosity
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R N Bulk Density Uranium Concentration (mglL) at Year.un o. (Ibslft') 0 5 15 25 35

1 85 015835 0.10241 0.02083 0.0064 0.0031
2 95 0.15835 0.11159 0.02435 0.00802 0.00381
3 105 0.15835 0.11998 0.02815 0.00983 0.00427 J

MT3D Model Predictions for Uranium
at the New Rifle Site - Well 670
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Figure 24. MT3D Sensitivity Analysis-Bulk Density J
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MT3D Model Predictions for Vanadium
at the New Rifle Site -Well 670
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Figure 25. MT3D Sensitivty Analysis-Bulk Density
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MT3D Model Predictions for Vanadium
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Sensitivity analysis for dispersivity consists of two parts, longitudinal and transverse. Transverse
dispersivity analysis was varied between 10 percent and 100 percent of longitudinal dispersivity,
which was held at 100 ft/day. Transverse dispersivity is depicted in Figure 28 and Figure 29 for
uranium and vanadium, respectively. This parameter is insensitive for uranium. At 5 years the
coefficient of variation is 4.0 percent. Vanadium displays a large range difference at 10 and
25 years but decreases significantly at 100 years. At 25 years the coefficient of variation is
6.4 percent. This parameter was not treated as uncertain. Transverse dispersivity is commonly set
at 10 percent of longitudinal dispersivity. Since the model is not sensitive to transverse
dispersivity this parameter was set at 10 percent of longitudinal dispersivity which is common
practice.

Longitudinal dispersivity as depicted in Figure 30 and Figure 31 for uranium and vanadium,
respectively, display considerable variability and behavior. Both analytes behave similar in that
the highest longitudinal value of 800 ft/day has the lowest concentration in the early years and
the highest concentration in the later years. The largest range in concentration for uranium occurs
at 5 and 15 years and then decreases. At 15 years the coefficient of variation for the uranium
concentration values using an unbiased estimate of a is 22.0 percent. For vanadium the largest
range in concentration occurs at 10 years and remains relatively high through 100 years. At
10 years the coefficient of variation is 17.7 percent. Because both analytes exceed the criteria of
15 percent, display erratic behavior, and have high sensitivity this parameter was treated as
uncertain for the stochastic simulation analysis.
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Longitudinal Transverse Uranium Concentration (mgIL) at Year
Run No. Dispersivity Dispersivity O 15 25 35

1 100 10 0.135 Q3~ 11159 0.0245 0 0.00361
2 1 30 0.15835 0.027 02348 Q

10 50 0.5835 0163 0017- X 6r 0.00645
4 100 70 0.15835 0.1043 0.02088 7
5 100 0.15835 0.10175 0.0200 0.0091 7

MT3D Model Predictions for Uranium
at the New Rifle Site -Well 670
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- effective porosity 25 %
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Figure 28. MT3D Sensitivity Analysis-Transverse Dispersilty
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Ru N Longitudinal Transverse Vanadium ConcenRi:on (mglL at Year.n o. Dispersivity (ft) Dispersivity (1f) T 10 25 5o 10

100 10 53.662 T.997- 2.817 -0.97843 -Q70
100 30 - 3.0102 -3.261 --- -- 750
100 50 1 5. 127 3.253B 1.10537 0076T5

4 100 70. 5.6Bt 520 3.359 I.137 0.0759

- m0 0 .62 534 341 . 1 .77

J

;i1

MT3D Model Predictions for Vanadium
at the New Rifle Site - Well 670
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Run No. Longitudinal Transverse Uranium Concentration (mg/L) at Year.
u . Dispershvlty (ff) D~ispersIvIty (ft) 6 15 25 35

100 10 135 0.11159 035 0
2 200 20 0135WOI 08 .2M7 0.0014 |0
3 4040 0.53 .03 053 0.0145 .00
4 800 80 0.15835 U0.9716 .0395 0.01952 | 1

_= =. . -1

MT3D Model Predictions for Uranium
-at the New Rifle Site -Well 670
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MT3D Model Parameter Value | Unit
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effective porosity 25 | %
uranium distribution coefficient 0.7 mug

Figure 30. MT3D SenstivityAnaysis-LongitudinalDispersivity
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LongitudinaI Transverse Vanadium Concentration (mgIL) at Year.
Run No. Dispersivity Dispersivity 1 10 25 50 100

______ (Mt (ft)I
100 10 -5.662 4.897 2.987 0.7843 0.07088

2 200 -20 - =64 4.18 -- 2.-558 =.277 0.2385
3400 -40 5.6B42 3.97f Z.590 1.4305 0.49234

80 80 5.6B42 3.3354 2.2265 1.3684 Q0225

MT3D Model Predictions for Vanadium
at the New Rifle Site - Well 670
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MT3D Model Parameter Value | Unit
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vanadium distibution coefficient 4.9 mUg

Figure 31. MT3D Sensitivity Analysis-Longitudinal Dispersivity
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6.0 Predictive Simulations

Contaminant transport simulations for uranium, vanadium, arsenic, selenium, and molybdenum
were performed for selected time periods up to 100 years into the future. In all cases, the initial
concentrations used are based on the August 1998 ground water sampling results. It should be
noted that the more recent sampling and analysis results obtained from the January 1999
sampling event are on average lower in concentration than for the 1998 water quality data.
However, for ease and brevity in presentation, only the more conservativel998 data is presented
in this appendix. Results described in the SOWP based on the 1999 water quality data and for
other contaminants not presented in this appendix, such as nitrate, follow the same technical
approach described below.

6.1 Stochastic Model

Hydraulic conductivity was treated as an uncertain parameter for the flow model. As shown in
Table 5, this parameter ranges from geometric mean low of 95 ft/day for the recovery data to a
geometric mean high of 137 ft/day for the drawdown data. The geometric mean of drawdown
and recovery data combined is 113 ft/day. Hydraulic conductivity data used in the stochastic
modeling were from preliminary analysis, and range from a low of 94 ft/day to a high of
174 ft/day with an average of 134 ft/day. The distribution type and distribution parameters
assigned to hydraulic conductivity are specified in Table 13.

Table 13. Stochastic Parameters

Parameter Ols- nbutionl
|Type I StandardDeviation I Minimum Maximum

Hydraulic Conductivity (fuday)
Longitudinal Triangular I N/A 4 174
transverse I nangular I NfA | 100%Longituainsa

Dispersviity
Longitudinal Triangular r NIA 50 ISO
Transverse n Tangular I NIA 10°oLongitudinal

Distibution Coefiaent (Ks) _

Uranium (f13/lb) Triangular N/A 0.0 0.0224
(mug) Triangular N/A 0.0 1.4

Vanadium (f/lb) Triangular NIA 0.032 0.1249
(mug) Triangular N/A 2.0 7.8

Arsenic (ft3ilb) Triangular N/A 0.352 0.1393
(mUg) Triangular N/A 2.2 8.7

Selenium (ft3/lb) Triangular N/A 0.0256 0.0473
(mug) Triangular NIA 1.6 2.95

Molybdenum (filb) Triangular N/A 0.0 .004
(mug) Triangular N/A 0.0 0.25

Dispersivity and the distribution coefficient (Kid were treated as uncertain parameters for the
contaminant transport model. The specifications for these transport parameters are also shown in
Table 13.

Non-stochastic transport parameters are shown in Table 14.

DOE/Grand Junction Office Site Observational Work Plan at New Rifle, Colorado
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Table 14 Non-Stochastic Transport Parameters

Parameter Uranium Vanadium Arsenic Selenium Molybdenum
Recharge Concentration (mg1L)

Zone I1 0.0 0.0 0.0 0.0 0.0
2 0.037 0.0008 0.0009 0.011 0.019
3 0.037 0.0008 0.0009 0.011 0.019
4 0.037 0.0008 0.0009 0.011 0.019
5 0.037 0.0008 0.0009 0.011 0.019
6 0.037 0.0008 0.0009 0.011 0.019
7 0.037 0.0008 0.0009 0.011 0.019

Colorado River 0.00265 0.00129 0.0004 0.0005 0.007
Bulk Density (lb/ffl) 95 95 95 95 95

(gamn) 1.52 15 1.52 1.52 1.52
EffectivePorosfty(%) 25 25 25 25 25

Recharge parameters used for the steady state model are based on what could be expected on an
annual basis. The recharge assumptions assume the annual area net recharge rate is 0.0025 ft/day
(11.01 inches/year) based on site-specific meteorological data (Calculation Set 0044700). The
constant head elevation values assigned to the river are based on survey measurements in
July 1998.

The MT3D modeling was performed simulating the natural flow gradients (i.e. no dewatering
activities at the Roaring Fork gravel operations). This assumption results in a more conservative
estimate of predicted ground water concentrations.

6.2 Predictive Results for Uranium

Uranium concentration measurements on ground water samples collected during the July 1998
field-sampling event are shown in Figure 32. These results represent the initial uranium values
used as input at each grid cell for the MT3D simulations. Predicted uranium concentrations
above the UMTRA 0.044 mg/L ground water standard at 10, 20,30, and 40 years into the future
are presented in Figures 33, 34, 35, and 36, respectively. Each predicted concentration represents
the arithmetic mean based on 100 simulations. Uranium values in the plume are predicted to
decline significantly from the initial maximum concentration of 0.40 mglL measured at monitor
well RFN-655. For example, the maximum predicted concentration in the plume declines to
0.16 mg/L, 0.09 mg/L, and 0.05 mg/L at 10, 20, and 30 years into the future, respectively. After
40 years, all the site-related uranium is predicted to be flushed from the alluvial aquifer
(Figure 36).

Hydraulic conductivity, dispersivity, and the distribution coefficient were previously identified
as the most sensitive input parameters to the MODFLOW and MT3D simulations. By varying
these sensitive input parameters during each of the 100 simulations, the variance associated with
the mean predicted concentration was used to calculate the probability that the mean uranium
concentration will exceed the 0.044 mg/L UMTRA standard. Probability contour maps showing
areas beneath the New Rifle site that exceed the UMTRA 0.044 mg/L uranium ground water
standard at 10,20, 30, and 40 years into the future are illustrated in Figures 37, 38, 39, and 40,
respectively. At 10 years into the future there is an extensive area extending west of the site
beyond the west Rifle I-70 interchange and south to the Colorado River where the probability is

Site Observational Work Plan at New Rifle, Colorado DOE/Grand Junction Office
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Figure 32. Initai Uranium Conceirffo in Mfe Ground Water at the New Rifle Site Measured in Jufy 1998

L

L
L
L

L
L
L

L

U - un 0

C-

311.401

W.40

440.602
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Figre 36. Predicted Uanium Concentrations in the Ground Water at the New Rifle Site at 40 Years
-100 Simulations
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Figure 38. ProbablTity of Urariun Concentratns Exceeding the 0.044 mno UM7RA Ground Water
Standard at the New RMe Site at 20 Years
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Figure 39. Probability of Uranium Concentrations Exceeding the 0.044 mg4. UM7RA Ground Water
Standard at the New Rifle Sife at 30 Years
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Fige 40. Probabiffty of Uranim Concentratons Exceecdng the 0.044 mg4. UMTRA Ground Water
Standard at the New Rffle Site at 40 Years
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100 percent that the 0.044 mg/L uranium standard will be exceeded. At 20 years into the future,
the probability ranges between 5 percent and 100 percent that the uranium standard will be
exceeded in ground water west of the site in the vicinity of the Roaring Fork gravel operation
and beyond. At 30 years into the future, the probability still ranges between 5 percent and
100 percent that the 0.044 mg/L uranium standard will be exceeded in ground water, however
the size of the area that exceeds the standard is considerable smaller and has moved further west.
At 40 years into the future, the probability is less than 5 percent that the uranium concentrations
in ground water beneath any area of the site will exceed the UMTRA 0.044 mg/L standard.

6.3 Predictive Results for Vanadium

Vanadium concentrations associated with the ground water plume at the New Rifle site in
July 1998 are illustrated in the initial concentration map presented in Figure 41. Predicted ground
water concentrations above the 0.33 mgAL vanadium cleanup goal at 25, 50, and 100 years into
the future are presented in Figures 42, 43, and 44, respectively. The areal extent of the ground
water plume has shifted to the southwest at 100 years into the future. The maximum predicted
vanadium concentration is predicted to decrease to 4.37 mg/L at 100 years, however this value is'
still considerably above the proposed 0.33 mg/L cleanup goal (Figure 44).

Probability contour maps showing areas beneath the New Rifle site that exceed the 0.33 mgAL
proposed vanadium ground water cleanup goal at 25, 50, and 100 years into the future are
presented in Figures 45, 46, and 47, respectively. Most of the concentrations within the plume
have a 100 percent probability that the 0.33 mg1L vanadium cleanup goal will be exceeded after
100 years into the future.

6.4 Predictive Results for Arsenic

Arsenic concentrations associated with the ground water plume beneath the site are illustrated in
the July 1998 initial concentration map presented in Figure 48. Predicted ground water
concentrations above the 0.05 mg/L arsenic standard at 25, 50, and 100 years into the future are
presented in Figures 49, 50, and 51, respectively. The maximum arsenic concentration is
predicted to decrease from 0.27 to 0.15 mg1L after 25 years of natural flushing (Figure 49). The
maximum predicted concentration in the ground water after 50 years of natural flushing is
0.10 mg/L. After 100 years there is a small area south of McCauley pit near the Colorado River
that is still above the standard with a maximum predicted concentration of 0.06 mg/L.

Probability contour maps delineating areas of ground water contamination beneath the New Rifle
site that are expected to exceed the 0.05 mg/L standard at 25, 50, and 100 years into the future
are presented in Figures 52, 53, and 54, respectively. At 25 and 50 years into the future, most of
the concentrations within the plume have a probability of 100 percent of exceeding the
0.05 mg/L standard. After 100 years of natural flushing there is a small areal extent where
arsenic concentrations in the ground water have a probability of 100 percent of exceeding the
standard (Figure 54).

6.5 Predictive Results for Selenium

Selenium concentrations associated with the ground water plume beneath the site are illustrated
in the initial concentration map presented in Figure 55. Predicted ground water concentrations
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above the 0.05 mg/L selenium standard at 50, 75, and 100 years into the future are presented in
Figures 56, 57, and 58, respectively. The maximum selenium concentration is predicted to
decrease from 0.78 to 0.13 mgIL after 50 years of natural flushing. The maximum predicted -
concentration in the ground water after 75 years of natural flushing is predicted to decline to
0.08 mg/L. After 100 years of natural flushing the maximum selenium concentration is
0.042 mg/L, with no apparent concentrations above the 0.05 mg/L standard.

Probability contour maps delineating areas of ground water contamination beneath the New Rifle
site that are expected to exceed the 0.05 mg/L Safe Drinking Water Act (SDWA) standard at 50,
75, and 100 years into the fiture are presented in Figures 59, 60, and 61, respectively. At 50 and
75 years into the future, concentrations within the plume have a probability ranging between 5 to
100 percent of exceeding the 0.05 mg/L SDWA standard. The relative small areal extent where
selenium concentrations in the ground water after 100 years of natural flushing has a probability
between 5 and 28 percent of exceeding the 0.05 mg/L standard is shown in Figure 61. J
6.6 Predictive Results for Molybdenum

Molybdenum concentrations associated with the ground water plume beneath the site are
presented in the July 1998 initial concentration map presented in Figure 62. Predicted ground
water concentrations above the 0.1 mgfL molybdenum standard at 5, 10, 15, 20, and 25 years ,
into the future are presented in Figures 63, 64, 65, 66, and 67, respectively. The maximum
molybdenum concentration is predicted to decrease from 6.4 to 0.16 mg/L after 20 years of
natural flushing (Figure 66). The maximum predicted concentration in the ground water after J
25 years of natural flushing is 0.048 mg/L, therefore as evidenced in Figure 67, molybdenum is
expected to flush within this time.

Probability contour maps delineating areas of ground water contamination beneath the New Rifle
site that are expected to exceed the 0.1 mg/L standard at 5, 10, 15, 20, and 25 years into the
future are presented in Figures 68, 69, 70, 71, and 72, respectively. At 5, 10, 15, and 20 years I
into the future, concentrations within the plume have a probability ranging between 5 to
100 percent of exceeding the 0.1 mg/L standard. The probability that concentrations within the
ground water plume will exceed the standard at 25 years into the future -is less than 5 percent.
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Figure 41. Inital Vanadium Concentrations in the Ground Water at the New Rifle Site Measured in
July 1998
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Figure 43. Predicted Vanadium Concentratns in the Ground Water at the New Rifle Sife at 50 Years
-100 Simulations
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Figure 44. Predicted Vanadium Concentrations in the Ground Water at the New Rifle Site at 100 Years
-100 Simulations
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Figure 45. Probabirlty of Vanadim Concentratons Exceeding ffe 0.33 mg. Proposed Ground Water
Cleanup Goal at the New Rifle Site at 25 Years
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Arvrc On4l

Figure 49. Pedicted Arsenic Concentions in he Ground Water at Mhe New Rfifle Site at 25 Years
-100 Simulations
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Figure 50. Predicted Arsenic Concentrations in the Ground Water at the New Rifle Site at 50 Years
-100 Simulations
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Figwe 51. Predicted Arsenic Concentralions in the Ground Water at the New Rife Site at 100 Years
-100 Simulations
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Figure 52. Probability of Arsenic Concentrn Exceeding the 0.05 mgI. UMTRA Ground Water
Standard at the New Rifle Site at 25 Years
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Figure 55. Inital Selenium onceratfions hi the Ground Water atthe New Rifle Site Measured in
July 1998
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Figure 57. PRedided Selenium Concentreatons hi the Ground Water at the New Rifle Site at 75
-100 Simulations
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Figure 58. Predicted Selenium Concnerations in the Ground Water at the New Rifle Site at 100 Years
-100 Simulations
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Figure 59. Robability of Selenium Concenrations Exceeding te 0.05 aI. SDWA Ground Water
Standard at the New Rifle Site at 50 Years
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FIgure 60. ProbabNlity of Selenium Concenrbations Exceeding the 0.05 mg'L SDWA Ground Water
Standard at the New Rifle Site at 75 Years
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Figure 63. Predicted Moldenum Concentrations in the Ground Water at te New Rifle Site at 5 Year-
100 Simulations
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Figure 64. Predicted Molybdenum Concentrations kl the Ground Water at the New Rife Site at
10 Years-100 Simulations
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Figure 65. Predicted Molydenum Concentrations ki e Ground Water at the New RMfle Site at
15 Years-=0 Simulations
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Figure 66. Predicted Molybdenum Concentraons in the Ground Water at the New Rifle Site at
20 Years-100 Simulations
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Figure 67. Predicted Molybdenum Concentraions in Mhe Ground Water at the New Rie Site at
25 Years- 100 Simulations

Molybdenum
Probability \

0 950
09
0800
0.750
0700f
0.650
0600
0.550

0 r

0 4500

/AM

0 350 -

0 300

-r r
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7.0 Summary and Conclusions

7.1 Qualitative Analysis

A water budget was developed to better understand how water enters, moves, and exits the
alluvial ground water system. Results of the analysis resulted in less than a 1 percent difference
between the total amount of water estimated for all the inflow components and the total amount
of water estimated for all the outflow components (Table 1). The relative low percent difference
suggests that the major flow components important in the site conceptual flow model have been
adequately accounted and identified.

Ground water flow patterns predicted by the MODFLOW computer code (Figure 8) closely
resemble the ground water gradient measured in 1998 (Figure 4). This visual analysis suggests
that the calibrated flow model adequately and accurately predict the observed water level
elevations.

7.2 Quantitative Analysis

Data presented in Tables 8 and 9 indicate that the calibrated flow model meets the acceptance
criteria and calibration objectives established before modeling. Calibration results presented in
Figure 9 demonstrate that the flow model does not have an inherent bias, i.e., the residuals are
evenly distributed above and below 0.0 ft. This is evidenced by a mean residual of -0.012 ft and
an absolute mean residual of 0.55 ft. Results presented in Figure 10 demonstrate that the
predicted hydraulic heads vs. the observed heads fall on a straight line with a very high
correlation coefficient of 0.99.

Transport model calibrations resulted in a best-fit value for the longitudinal dispersivity of 100 ft
which is approximately 4 percent of the maximum flow direction (Figure 11). The sensitivity
analysis for transverse dispersivity (Section 5.3) indicates that the model is not sensitive to this
parameter (Figure 28). These values are consistent with dispersivity reported for large-scale
transport models (Gelhar and others 1992). Sensitivity analysis (Section 5.3) identified hydraulic
conductivity, dispersivity, and the distribution coefficient as the most sensitive parameters to
vary for the stochastic simulations.

Verification of the model calibration was examined by comparing changes in predicted
concentrations from 1991 to 1999 to observed concentrations in 1999 at seven ground water
monitoring wells. Predicted concentrations versus observed concentrations, presented in
Figure 13, indicated excellent agreement as evidenced by the relatively high correlation
coefficient of 0.92. On average, the model calibration tends to over estimate the observed
concentrations by 6 percent

7.3 Model Predictions

Results of the MT3D simulations indicate that on average the maximum uranium concentration
in the ground water at the New Rifle site will decline below the UMTRA standard of 0.044 mgfL
in less than 40 years (Figure 36). Stochastic simulations predict the uranium concentrations after
40 years of natural flushing have less than a 5 percent probability of exceeding the standard
(Figure 40).
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Predictive simulations for vanadium indicate that the proposed 0.33 mg/L cleanup goal will not
be met in 100 years (Figure 44). The maximum predicted concentration at 100 years is
4.37 mg/L, a value significantly above the proposed goal. Furthermore, the stochastic
simulations predict most of the vanadium concentrations in the remaining plume have a
100 percent probability of exceeding the proposed cleanup goal (Figure 47).

Predictive simulations for arsenic indicate that the maximum concentrations remaining after
100 years will be 0.059 mg/L, a value slightly above the 0.05 mgIL ground water standard
(Figure 51). The stochastic simulations predict the potential occurrence of concentrations having
a 100 percent probability of exceeding the standard is limited to a very small areal extent of
ground water contamination (Figure 54), effectively meeting the standard. In addition, the more
recent January 1999 sampling analysis results indicate much lower concentrations than the 1998
water quality results used for the initial concentrations. The predictions presented in this
appendix, based only on the 1998 water quality results, are considered a conservative estimate.

The maximum predicted selenium concentration in the ground water after 100 years of natural
flushing is 0.042 mgfL, indicating that on average, the 0.05 mglL SDWA standard will be met
before 100 years (Figure 58). Stochastic simulations indicate the there is a 5 to 28 percent
probability that the standard will be exceeded beneath a very small area of the site, as the ground
water plume naturally flushes for 100 years into the Colorado River (Figure 61).

Predictive simulations for molybdenum indicate that the proposed 0.1 mg/L proposed cleanup
goal will be met within 25 years (Figure 67). The maximum predicted concentration at 25 years
is 0.048 mg/L, a value well below the proposed goal. Furthermore, the stochastic simulations
predict a 100 percent probability that the maximum concentration will be less than the proposed
goal (Figure 72).
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Calculation of Exposure Intakes for Ecological Receptors-
Methodology and Datak

To evaluate potential adverse effects of site contamination on an ecological receptor, it is
necessary to determine how much exposure a receptor receives from each contaminant present.
This involves calculating contaminant intakes for each medium (i.e., soil, water) to which a
receptor is exposed. For receptors at New Rifle, potential pathways of exposure include ingestion
of contaminated surface water, ingestion of contaminated sediment, and ingestion of
contaminated dietary materials (e.g., plants).

For the New Rifle site, exposure intakes were calculated for 3 receptors-muskrat, mule deer,
and great blue heron. Exposure parameters were obtained from the literature for those receptors
and are provided in Table E-5. In the intake equations presented below, all area use factors
(AUF) are assumed to be 1, meaning that each receptor spends 100 percent of its time in the
contaminated area- and that all of its food and water sources are contaminated at levels
represented by their respective exposure point concentrations (EPCs; see Table E-3). To
calculate individual intakes for each medium of exposure, the following general equations are
used:

For surface water:

Intake,,,,. 1e er(mgh bw/day) = W e(L bwday) EPC(mgvL water)
(Table E-5) (Table E-3)

where WIR = water ingestion rate.

For sediment:

Intakeaedimcnt(m&g bw/day) = DRg4 bw/d * Fraction Sediment in Diet * EPC (mg/kg sed) * AUF
(Table E-5) (Table E-5) (Table E-3)

where DIR = dietary ingestion rate

For dietary intakes:

Intake(dietwy. mg/g bw/day) = DIRdj * EPC(mg&s) * AUF
(Table E-5) (Table E-3)

where DIRad= adjusted dietary ingestion rate, mg/kg bw/day

Exposure point concentrations of dietary materials can be measured (as they were for cattail
stems and leaves at the NRW) or estimated using sediment and surface water concentrations and
appropriate uptake factors.

For dietary materials such as plants, which are assumed to take up contaminants from sediment,
EPCs are calculated using bioaccumulation factors (BAFs). BAFs represent the ratio of
contaminant concentration in plants to the concentration in sediments. Therefore,

EPCpianttissue= EPCsed C BAF
Table E-3 Table E-4

DOE/Grand Junction Office Site Observational Woric Plan for New Rifle, Colorado
November 1999 Page E-l



Appendix E Document Number U0058601
Appendix E Document Number U0058601

For dietary materials such as frogs, which are assumed to take up contaminants from surface |
water, EPCs are calculated using bioconcentration factors (BCFs). BCFs represent the ratio of
contaminant concentration in tissue (e.g., frog) to the concentration in surface water. Therefore,

EPCftsisu= EPCsuf=wt * BCF
Table E-3 Table E-4

Site-specific BAF were calculated from NRW sediment and plant data and are provided in
Table E-4. These were used to calculate predicted EPCs for plant tissue in the RFP.

Literature BCFs provided in Table E-4 were used to calculate concentrations in dietary materials
for the great blue heron. Few BCFs were available for these dietary materials, and, consequently,
dietary intakes for many contaminants are underestimated.

To calculate specific dietary intakes for muskrat, mule deer and great blue heron, the above
general equations were used along with EPCs from Table E-3, BAFs and BCFs in Table E-4,
and exposure parameters in Table E-5. The equation for the muskrat dietary intakes at the New
Rifle and reference wetlands is as follows:

Intakeftf biWd) = DIR, *(O.5 * EPCcws w,, + 0.5 *EPC-sek Fpha * AUF

where

Fpb- fraction plant in diet (unitless) J
The equation for the muskrat dietary intakes at the Roaring Fork pond and reference area for the
Roaring Fork pond is as follows: J

Intakef(m*f bw/d) = DIRa *(O.5 * BAFwtstems * EPCd + 0.5 *BAFaa * EPCdJ * Fp * A UF J

The dietary intake equation for the mule deer at the New Rifle and reference wetlands is as J
follows:

Intake(mgt bVday) = DIPR4- * EPCC0*,wlafd, Fp*F * A UF

The dietary intake equation for the mule deer at the Roaring Fork pond and reference area for the J
Roaring Fork pond is as follows:

Intake(m(g& buy) = DIRT * BAFcajiaiIsiem, "EPCm, Fphw A UF J

The equation for the mule deer dietary intakes at the Roaring Fork pond and reference area for J
the Roaring Fork pond is as follows:

Intake(mg4gwb.a/) = DIRin *(Oa5 * EPCca a,. + 0.5 *EPCwdst) *' Fpb, * A UF

Site Observational Work Plan for New Rifle, Colorado DOE/Grand Junction Office
Page E-2 Novefmiber 1999 j
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The dietary intake equation for the great blue heron at all locations is as follows:

Intae(mgbw~a) = ((Bd * EPCav *F1*DIPN) + (BCFf* *E *c Fer *FDIP) +
(BCF*,, * EPC, * Jrw * MdI) * AUF)

where

Fb,, fraction invertebrates in diet (unitless)
F,= fraction frogs in diet (unitless)
Fi = fraction fish in diet (unitless)
EPCJW = exposure point concentration for unfiltered surface water, mg/L
BCF = bioconcentration factor for fish (unitless)
BCFft = bioconcentration factor for frogs (unitless)
BCF= bioconcentration factor for invertebrates (unitless)

Intakes calculated for each pathway-surface water ingestion, sediment ingestion, and dietary
ingestion-are provided in Table E-6. These three pathways can be summed to provide total
intakes of a given contaminant for each receptor (these are not provided).

Calculated intakes for a receptor for a given contaminant and pathway combination are
compared with reference value intakes to provide an estimate of risk in the form of a hazard
quotient (HQ). In this document, reference values used are referred to as toxicity reference
values (IRVs). TRVs used for the New Rifle site are presented in Tables E-7 and E-8.

HQcontaminant/ pathway = Calculated intake/TRV
Table E-6 Table E-7

Hazard indices (HIs) represent the summation of HQs for a given contaminant for two or more
pathways. Table E-9 provides HQs and HIs calculated for the New Rifle sites. An HQ or HI of
greater than 1 indicates that potentially unacceptable risks may exist for a given contaminant and
pathway or combination of pathways. These potentially unacceptable risks are the risk drivers for
future cleanup, monitoring, or characterization efforts. Table E-10 presents the risk drivers for
the New Rifle site.

DOE/Grand Junction Office Site Observational Work Plan for New Rifle, Colorado
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w.-wivu lm
NA Nd~p h 

U'EPCEbp.=p.W .w

Swunnaiy Stahtslc For ft Refns? Welland- Ihorganks hI Fitrd Sw u Water (Eco.l99a) j
Numba de Nucser dape Detects Minmum Uaxlimia Avera Sad. Deviadon UCLSS Unit

Ammona asNF 5 a 100 0.04 0.11 0.07 0.03 0.1 MngiL
Ahsenc a . 100 .o2 CLODS 0.004 0C.O 6.o0 MgL
Cadbi| 0 6 0 0.001 .001 01cAM 0 NA iL jCalcim Carbonate I S a1C0 1560 la". 176.1 117s 187.3 MgFluodd 8 S 100 0.28 0A1. 032 0.08 0.37 MngLHardness . 1 321.0 40.o0 383 25.20 3913 iMOLIran a 100 6.04 0.11 n.03 0.S 6.11 moIL
Marmane 6 6 100 1 .70 0.39 .23 0.81 m9L _M _lodem 4 ss 0.01 0.003 0.002 6o.01 0.0024 m9LNus 0 0 0.04 0.0 to 0 NA mwl.se*n 1 20 am0 0.002 0.001 0.0005 0.002 mngSvnl S S 100 1.02 1.2 1.12 0.01 1.21 r _S&iats 5 S 100 24.00 2n1.0 287.2 18.27 231.3 mgtTotal P ho as PO, I 5 20 0.02 0.48 0.110 0.29 MnLUranium 5 I 100 C.005 nODS 0.00no o0002 0.00o mMOL-Vanadn . 2 s 40 0.008 0.01 6.004 0.002 0.01 MOL

Zkic 4 so d.002 0.02 noDS 0.007 Qtol mILUCLSS - Upper 956 corfdence WA.
ni - minYrams per VW
NA. Not *Pkabl.

EPC un petido n 
iJ

SwOmnary StatlsD For ft Reterwc Welland - lrganks In h UnfisdSurfac Watr (Eco-1998)

Number of Number of
Analy" Detects sam ple Detects Minimum Maximum AverY Mi Deviaton UCLS UnitsAmmonia sa Nit. I 5 100 0.030 o612 0.067 OL37 0.002 MnLA .senc s 5 1O 0.028 O.ODS 0.0054 0.0015 0.007 MLACadnium o a 0 oO. 0.001 6.001 0 NA "s
Caburn CerboLs a S 100 173.0 1920 185.7 6.19 190.8 ngLFluoide S a 100 0284 n.3e2 0.32 0.0o 6.38 MIAHdness 5 5 100 382.0 413.0 398.7 11.44 407.8 mGLhon 4 S t .10 0.305 025 0.03o 0.33 MgLMeNV 5 s 100 0204 0.82 0.477 0.243 0.703 mnLNobdom 0 I 0 0.0oo 0 0.0011 .001 a NA ML_N*a* 0 a 0 0.015 0.07o 0.043 0 NA mf L.S5lenium 0 S 0 0.0011 0.0011 0.0011 0 NA RV&Sou"I 5 S1D0 1.04 1.22 1.13 0.07 1.13 "VOLSueah fi 5 100 250.00 201.0 283.2 15.23 282 mgLToW Phoephous as S 3 sO 0022 0.442 0.181 0t203 n375 rng&Uranium 5 100 0.0041 0.00n 0.007 6.002 009 MVanedim 0 S0 so03 0.0021 1 0 1no3 0 NA mILZinc I 20 6.002 6.01 0.0045 0.003 0.006 mC&i
UCL;S. Upper 95% con1idence .WA

nigL. mian m perwit
NA . Not appi cable

evPwwoPodl mw MD"

J'



LTable E-1. SummarStaistcSt for Ecological Risk As ~essmnt

Summary Statistics ibr Me Reference Wetland - Metals In CatalW Roots (Eco-1998)

L -nae d sampe % Detects Mlrm&m Matmum Avesage $tdL Devitkm UCM. wetight

Auuadc 6 100 61.0 0.0 .232 1.8 6.63
Can100 C.2 03 .tO2 0.03 0.o8

mm, 5 S 100 70430 1.600 1288 8,3 152 mIg
Mingipesa 8 6 103 248.0 577.0 2923 49.32 s3 .3
Mlobtd 5 8 103 0.75 .0 0.69 am 1.20 mg0
Solebum 0 6 0 0.10 0.10 0.10 0 KA 010c

S1S 6 103 11. 144.0 129.8 10.4O 138.4 kg
UnInauj 6 6 100 13.10 240 2.80 0.64 241 Mau
Vanadium S 6 100 15JO 39.70 28.70 6.68 28.67 1"Ofg

6nc £ 103 4820 6430 53.60 6 1 69.60 O/kg
Lou en bDrug 5 5 1C0 82.30 3320 e9.64 4.40 136 %
UCL U5-p 1 4puuidwmatL

wofaWwS s WROW-m
NA .Not appkcable.

LSummary Statistics ibr gme Reference Wetland - Metals In Cattail Stems (Eco-1998)

N tnerdt Namberp Detects linmXum lndumum Average &K Deviation UCLtS Unt)

Analytet
Abwnc 0 5 0.34 0.65 0.42 0 NA makg
cdnkau 4 a s0 0.05 04 0.25 0.2 -42s0
km 5 6 100 3700 2710 e8" 6 1,31 MOg
Manganese 5 I 100 344.0 638.5 34 128.5 625.5 Prokg
MOVydui 6 6 1100 0.6 1.10 t3 02 1.0 o/kg
se6m 0 6 0 0.15 0.27 0.20 0 NA Muk
Srum6 6 100 115.0 16&O 1o45.0 1.65 . 63.0 Ma
Uakwkn 6 6 100 0.11 0.46 025 0.16 0.43 Ma/ku

Vanadun 6 , 100 0.73 4.10 1.77 1t5 3.05 aoIkg
Zhk 6 * 100 16.70 38.60 28.04 8.02 33.68 MPG
Leon Drybv 5 * 100 68.7 32.5 89.6 224 31.3 S
UCU.S6 UPP w5% *vidWM bRV

WOU - wmKWOM PW 1600i

NA . Not appbltte.
0P1- -~u PO Ome.*aftm~ mQo

Sum uuy Stasilss For Roan FaiXPOnd - Iotganics h Stdment(Eco-1998)

Number of Numbe of % Detect. Minium llxdmum Average 8td. Deviation UCLt5 Unit
AayeDetects samples

Amuonia as NH, 5 5 100 6420 114.0 54. 20.15 103.6 Wg/
aneic a 5 103 4.20 7.A 6.60 1.31 7.15 mg/kg

Canium 5 5 1O3 0.38 0.60 oU. 0.21 0.74 mpo
Fluoide 8 6 103 1.90 4.70 306 1.1 4.18 4kg
kw 5 5 103 10600 186600 15.403 2.966 18,247 mg4/
uarganese 5 5 103 230.0 4s80 332.1 3.6 420.4 Wugkg
Molydenumn 5 5 103 1.10 4.50 2.24 1.32 350 wqhg

5 5 103 7120 214.0 149.8 68&01 205.2 mg/
Peccnt Soli.t 5 s 103 65.61 79.53 72.20 627 78.17 %

aelenlumi I a 20 0.13 0.47 0.20 0.15 os5 010k
Gronlin 1 5 100 52.6 69.5 633 15.68 70.2 mgkg
S5 1s00 t39.5 2.880 1,608 671 2.7 Mau
Toe p tspho Po, 5 6 100 0.98 s.70 2.e 18 3.Y8 W4/kg
awun . . 100 tco0 8.25 6.05 0.32 6.63 Rg/kg

V nSad umu 6 100 27.70 34.o 29.77 2.72 32.28 4mg/k
Z6c a 100 3.10 103.0 nM4 17.64 e8.74 m
UCM.3 -UPPW 35% aNMldanca M8
w- OWUN.wper WMgm

W. Not pplc..
eP- -PW P*e _m Ne



Table E-1. Summar, Staistks for Ecofoga Risk Assessment

Swmnay Statistic Fbr Roadhg Forit Pond - lnxrgancs In Flswed Suwfac Watr (Eco-1998)

Ana"

C~dan C

HkwrlU
harde
Imn~

MWVut

Numberof NL
Detacts S

ME4 NH

5
0

arbonats S
S
5
I

51 a5

1U 5
II

miberof % Ostacts Minimums Maxim.. Avaraep Std. Devidom UCUIS Unils

5 1W 95.40 90.50 97.75 1.0 9.
i 100 0tW O.5W 0.004M 0.0011 0.0051 npL
5 0 0.000 0.0005 000G 0 NA not
S * 00 at10 950 96.2 14.81 90 RVA
* 100 0.44 0.48 0.45 0m OA47 MOL
a 100 1380 1440 141 2 1438 mnL
S 20 0.005 0.013 0.0070 0.034 0.010
S 100 015 0.17 0.16 0.004 0.1? tI7h.
* 1W 0.45 01 0.o 0.01 0.51 nigh
* 100 444.0 4620 451.0 721 457.6 niht
* 80 OC0 0.0040 O0. O.11 moms0 mgOL
5 100 &28 S4S 135 0.06 1A4 MIgL
5 100 2.80 2.5 2754 71.97 t 2.2 ngt
5 0 O. 0.022 02 0 NA MA
5 10W 0.15 016S Ot1S Q.03S 0.1 milL
5 100 O.04 O00 0.0073 O.WU14 0.00 nIO
5 s0 0.0015 O.13 0.08 0.0c73 01 f

i
i

ji
i
i

selenksi
svwmm
sdffel
Total Phuophuue as PO.
Umakfi
Vanaduom
This

UMM-i~pper U% wdiden MALw
wgOL. Mom -a
Na, NotOIacms

4
S
S
0
a
S
4 i

iSumwy Stat For Ro,*, Faot Pand . Inogans hIn Ufited Swhco WatW (E-1 998)

Numbe of Numbeir o6 D Mircmu Maibmim Avea Std. Deedon UCOs _nit
S Detacts Samples Do

Amnmitna ae Mi.4 5 a 100 98.40 97.90 g7y0s 0.80 97.62 night
Asenbi I 5 100 0.0032 00043 O.Ow 0.0044 0.0043 ng
CaFbo, 0 S a n401 0.5 00055 0 NA niMOt.
Ciclwn Carbonate 5 5 100 960.0 975.0 96123 We7 074.7 night

5k~ a 100 0.4 0.45 0.44 0.014 0.46 night
H5 a 1C0 1,450 1,470 1.484 3.94 1.478 mg&
km 1 5 20 0.045 027 012 00) 020 Mig.
M 5 a 100 S 0211 02 0.223 OU14 024 mOL

1idd 5 S t10 0.50 0.52 OS.1 Q71 0.52 ngAlL
Nitate 5 5 100 4410 450.0 447.0 2.74 44U5 niL
SeheS Os 0 5 0 0.01 00011 0.0W1 0.0 NA nighL
Sbronimn 5 5 100 130 1.35 132 o.mo 134 mnL
Sulte 5 5 100 2720 2M.0 2.75 57. 220 n
Totl P thw A P04  0 a 0 0.(2 0C215 0.022 0 NA nt
Urniui S S 100 0.16 0.1S 0.157 007 01.135 0.15
Vanadkam 0 5 0 M.02 0.0023 O.OC2S 0 NA MigL
Z0nc a 5 0 O.O03 0.00 0.0051 0.03 O.O02 ni

NA. NO

EP: EaMMI pd

Sammay Shtsr ts FrNew Ribf Wetland- h ganlcsh clnt(Eco-1998)

Numbr of Number ofUS U
Detects Samples i en

i~I
Il
i
i
i
i

Iran
5

NISU ONS

Tota Phowpoue as PO.
uraikam
Vaiadkam
Thuc
UC. LWS 95l cuan..w WAL

"A Nd appks.M

OcEVC.E SPOW mnmeit.Q"

S
a
S
a
0
a
S
S
5
S
S

* 1W U.

* 100 7.80
5 1W 0.4S
5 100 4.50
a t10 1040
5 100 251.0

100 12
5 10W 5.80
5 100 711
5 0 o013
S 100 137.0
5 100 5.50

* 100 2.30
100 3.20

5 1 00 24.20
5 10 30.6

54U 2.05 1.93 190 n

10.80 321 1.13 10.32 n
0.82 0.51 0.14 0.74 nigti

7.20 8.05 121 723 nh

1200 12.240 2Z131 Is2 mghk
356.0 303.6 32.90 347.8 ng

2A 15 -0.5 2.0 nmg

13100 3682 54.32 82.67 nigs

73.94 73.13 0.74 73.84

0.13 013 0 NA ng
357.0 207.2 86.37 292A nf
105.w 7M17 20.65 92.84 nilk

4.70 3.52 0.95 4.46 ngl

a 4 0.45 427 gr

36.90 23.15 528 3.1? nirg
5100 45.67 5.11 51.54

I
I
I
i
I
i



Table E-1. Summary Statistictsfor Ecological Risk Assessment

SImanlySta s f orNew b weawnd- hgars h Fifted Swface Waler iEco.498)

Nnteof Nurnbreof % Detects MUnimum Maximum Average t Deviation UCLIS Units
AI Detects Sa es
Anv a i NH, G e 100 0.04 O.62 1e Q5 0.4 ugL
Arric.S e Go cm3 0.0 0.00o 3 Qa01 L
Ca d. 0 0.001 OM01 e 60 KA JghL

Cod= Carbone. 6 6 100 161.0 2o 21M.1 20 243. mL
FPhdde 5 5 100 0.42 0.Q7 0S6 .0.10 am65
Hadnz 6 5 100 347.0 419.0 384.7 2763 411.0.

w 3 so am01 .02 01 0.01 0.2 WOL
Mang. 6 S 100 0.01 0.02 Qe01 CAW4 Q02 ugh
Mclytde-a 3 I 100 0.03 o.0e 0.08 02 QOS I1igL
NbMe 2 G 40 0.05 2.57 0.2 1.10 1.068 no
San 1 5 20 0.0o1 0.002 .o01 0e0003 0.001 Weg
Sindum 8 100 080 1.M 1.13 am1 1.33 SS!
sBr " 5 5 100 61.70 168.0 130. 24.61 16SU ma
TOt Photsphru a PO. 1 6 20 0.2 0S 0.03 0.02 0.04 ugL
U s 100 Q01 0.04 0.03 0.01 0.4 0fL.
Vmnadeun 3 e So 0.003 O01 0.1 0.003 101 FL
ZkC 4 5 So G.02 0.1 e004 0O.2 0.00o ugL
UCW4W - Upper65% lfldmnce b*ri

MgL-mmgms pwrltr
K NcO VOCOt.

EPG -. moo

Swmmay Stast cs ForNow Rde Wetand - Inwoats hi LhIlemed SWtce Water (Eco-1 998)

Analte
Amorana as NH4
Arsenic

Hardness

Nitratem
Salnbrn

Totld Phrosphonue az P04

Venedati
Zft
UCL9S - Upiper 65% confidence
uit il.runam per Der

Nuoberof Nuniberof rn
Detects samples

5 S 100 0.04
s s 100 00042
0 1 0 0.001
5 6 100 2220
s 5 100 0A29

s 5 100 379.

4 6o 0.104

I 20 o0oe

s s 100 0.03
0 6 0 0.040

0 5 0 Q0011
s 5 100 0e1
s a 100 67.0
3 s so 0.22

5 5 100 0.0094
0 3 0 0.0028
0 5 0 0.003

Uaxlsmu Average Std. Deviatlon UCLSS

00 QW71 0.006 0.077
00oa o0 es 0o20 0O.O
0.001 a0M 0 NA
27e.0 2392 22.35 260.5
0.655 OL34 0.0o o62
457.0 412.0 30.74 441.3
1.49 M1 0.a8 1.17
0.11 0.os2 OL" 0074

0.72 0.0e8 0Ole 0.074
0.071 0.0Q1 a NA
o011 0.0011 0 NA
138 1.15 0.21 1.35
161.0 120.0 24.11 151.0
0O057 0.030 0.017 0.0S4
Q037 0.028 0.011 0.038
0.0028 O.O2s 0 NA
0.010 0.053 0 NA

Unitl

MWQL

PIG&
NO&3

ffigP

flQ&

;i

NA. Notp I I ".

W - _e-*SKWfi^*

Summaiy Statstics hr lh Now ftie Weffand - Meatis hI Catti Roots 9co-1898)

Anuymber of Nufbe d Detects Mlnimum Maximum Average Ud. Deviation WUS UIgt)AayeDetects Samples weight)
Arsenk 4 6 , o 0.65 4.90 2. 1.63 4.05 Mau
Cadnika 5 S 100 023 0.61 0.34 0.12 0.45 M

w 5 5 100 18wo 7500 3096 2130 5074 hU4
sanae s 6 100 106 220 165 45 208 WIDU

MoLybdenum 6 6 100 2.0 U.0 2.3 12 4.0 MDe
elenkm 0 5 0 .Q10 0.25 0.14 0 NK mg4o

5two" S S 100 65.s0 143.0 111.3 28.60 138.7 wuGl
Ucw~an 5 8 100 0.63 2.00 1.45 0.61 1.33 WiU
V*NKIM 6 a 100 eLso 23.30 14.32 .31 2224 Mug
zew a 5 100 15J0 34.0 27.0 7.73 35.17 ghi
LouaenDrylbg a 3 100 65.60 60.70 67.70 2.17 39.8 I
1 3 .8 ~ 1 3 gS d n c b , E
WE-ck -rften pveruum

EP0_RW poid nc11rmb , gb



Table E-1. Sumrnary Statistics for EcologfcaJ Rlsk Assessment

Swmnmay Stsdsft ft 1M New Rlb MWtlad - Mets In CaftN Stom (Eco.1994)

unuberot Numbwrod UDt l(we M A C.

Arsde 0 s0 o42 0.65 043 0 NA Me"
Cadrim S 100 0C 0.7S 0.25 3 0.2 MO"
hn 5 1W 231.00 7710 51.60 211.15 717.02 MD"
MU.wSm 5 5 -100 300.0 457.0 372. a4" 43.7 mork
Mbd- S 5 100 ?7 S4 t 2t 7.1 M
Seim 5 20 SQ40 90 0.0 0.25 0.23 mgf
Sb_ S S 100 U1.00 230.00 1.0 3722 221.0
UWdri 4 5 so 0 0.1S 012 0.05 0.17
VAdkn S S 100 Q03 2M 1.4 O.4A 1.90 We"
ZIY I S 100 240 33 22. 23 32.14 MO"
Lo1 an Di a S 100 aS 9.0 87.3 1.00 83
UC upw %mddMm

N0A Nd bh'L

EPCFdPON

J
I,
I
i
J
i
i
i
JI
JI
i

i
JI
JI
I.
i
i
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Table E-3. Exposure Point Concentrations

Measured EpCO hi gig* Estimated Coneentrations In Bbtk lMediaEPCsfor the New Rifle Wetland Measured EPC ir Abloti Media Media ( (

Flitered Unfitered
Surface Sedlment Surface Invertebrate

Anaoyt Name Water (p#L) (nM&i) Water ("AL Cattail Resb Catai Stems (mgt) Fish (mg&gO Frep (mgtg
Amaoia as TCa7 1N 13.53 0.0025 0.00E+00 O.OOB+00 0.00B+00
Arsenic t.60 10.33 0.01 1.65E-01 1.65E-01 1.65B-01Cadmium 0.74 0.45 0.52 0.OOE+00 0.OOE+00 0.OOE+00
Fluonde 643.9 0.62 0.00E+00 O.OOE+00 O.OOE+00
Irnln 21.60 1.17 O.OOE+00 O.OOE+00 O.OOE+00
Manganes 347.6 O.OOE+00 0.00E+00 O.OE+00
Molydenum 77.50 2.02 0.072 4.03 7.10 0.00E+0 0.00+O0 O.OOB+00
Nil 166t 83.67 0.071 O.OO+00 0.OOE+00 O.OOE+00
Phcosphlate 4.46 O.OO+00 0.OOE+00 O.OOE+00
Selenium 0.33 0Q00E+00 0.0013+00 0O.O+00
Strtum 1334 292.4 1.3S m.o O.OOE+00 O.O0E+00 O.OOE+00Sulhfte 

O.OOE+00 O.OOE+O0 O.OOE+00
Uniun 39.32 0.037 0.00+00 0.00+00 O.OOE+00

Vaadium - 8.79 33.17 0.0023 O.OOE+00 0 0.00O+00 O.OOE+00
Zinc 51.54. O.0E+00 O.OOE+00 O.OOE+00
EPO -elpo re po imentrati
FdL -mldapu per NW

g/Lv mlhpm per lNW
tooft - sawrimi per Niorem
Idia - c dedamdforpH-& I ad m qengu, of 17.5 dq C
Note - Em"y tedl n a r, ble W removed as a COPC

RH -Grat blue bemo
Note-Za& sFebeatd uvutah , f. hpro indicie daso Ha wu
avuilabio calculate ad don coaeae etio based an *dilieed bce water

.nhiywaso, removed a c COPC Ihm d _bMW ce wawer, dOn ac
calumd for ad eted dme onceteadon; apienl so Out



Table E-3. Exposure Point Concentations

Measured LIQ in Nciw ^ i Biotic main
EPCs for the Reference Welland Mtamftd KM in Ablotic Media Media (lig) (mgi)

Filterd Unfltered Be"th
Surlace Sediment Surface Uverfebrale

AmayIe Nae Water (p/L (mghg) Water (mg/L) Cattail ROO CAU SUMi (M g) FiA (mg/ikg) Frtgs (Wg

Awonla as Told N 0.7 0.0006 O.WE+00 O.OE+00 0.001+00

Arsenic 4.89 7.10 0.006 1.2SE-01 1.28-01 1.28E-01

Cadmium 0.16 0.36 0.42 0.001+00 0.002+00 O.OE+00

Fluoride 369.8 0.35 O.OOE+00 O.OOE400 0.00E+00

Iron 110.8 0.31 0.004+00 0.00+00 0.00+400

Mansailese 323.7 0.00+00 0.OOE+00 O.OE+00

Molybdenum 2.37 0.60 0.0014 1.20 0.98 O.OOE+00 0.00E+00 0.00+00

Nitrt, 55.00 1.025 0.079 O.OOE+0400 0.00+00 0.002400

Phosohae 0.31 O.OOE+000 0.002400 0.00+00

Selenium 0.27 O.OO+00 O.O0E+00 O.0E+00

Stfontium 1207 139.7 1.19 162.9 0.00+00 0.00+400 O.OOE+00

Suifi4 0.004+00 0.00Q+00 O.OOE00

Unniumu 8.10 0.009 O.O4E+00 O.OOE+00 O.OOE200

Vanadium 6.41 32.00 0.0028 O.OOE+200 0.00+00 0.004E00

Zinc 49.81 O.OOE+00 O.OE+000 0.00+400

EPCs -expowepoint motdons

M& L wmrowm pa uit

iuj/L -aii_ pe fila'

mg k .mffa per kilogrum

lia -coladdp pH- 7.2 ad mfoerahw fi23.8 de& C

Now - Empy ceH iodills ailyta wa ammed - a COPC

No-e .Empty ea foe annowwo, lda mikata phoqupbm w. safaa ia vgeseia - aalyie ws we datcami.

G13H - Otat bUle be
Note -Zoero fa bendic bthkal "a fios kaa a BCF wa"
ailaaie to calaa atium camcmkatiaa bmad c_ ailtod afimce wai_,
a$% iftmdsiy VM FOumOmd as LCOPC knot flat1ed Sufa W&W, &m awe
_ ed I Gfor dinue onentrations appbesImayto GBL

3r - wr i- 9 - - f - I f I F I I _~I , , I, I r I I - I
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Table E-3. Exposum Point Concentrations

Predicted EPs Ih Riak Emated Cescetetlons In Biotk MediaEPCs for the Roaring Fork Pond Me red EKPCs In Ablotic Media Media ( c) ( )

Filtered Unfiltered DeBtle
Seute Sediment Svffce lavertebmte

Ana"te Name Water (gmtL) (mej) Water (M&L Cttail Reeon catn Stems (mgtg) FIb (mg") Nap (mgft
Ammi.s as TW N 3200 t0.53 3.15 No BAF No BAF 0.0013+00 O.OOE+00 0.0013+00
Afsenic 5.60 7.15 0.0043 12.44 12.44 t.5013-02 3.5013-02 t.50E-02
Cadmium 0.74 4.21 3.30 0.OOE+00 0.00E+00 0.0013+00
Fluoride 471.6 0.45 No RAF No BAF 0.0013+00 O.OOE+00 O.OOE400
Iron 18,247 27913 4014 0.0013+00 0.0013O+O0. O.OE00
Manpnese 420.4 634.9 1030 0014O 0.0013+00 0.0013+00
Molybdenum 506.3 3.50 O.S2 3.50 2.9t 0.0013+00 0.0013400 0.001300
Nitate 457t75 205.2 449.6 No BAF No BAF 0.0013+00 O.OOE+OO O.OOE00
Po*a 3.56 No BAF No BAF O.OOE+00 0.0013+00 0.004+00

Selenium 3.27 0.35 0.0011 No BAF No BAF 4.9213-02 t.5t132 t.5t13-02
Strontium 3450 3.34 0.00 0.00 O.OE+40 0.0013+00 O.OOE+000
Sulfate 2t22623 2,739 2320 No BAF No BAF 0.0013+00 0.0013+00 0.0013400
Uranium 153.0 5.93 0.159 6.11 0.71 0.0013+00 0.0013+00 0.0013+00
Vanadium 9.19 32.36 0.003 53.07 6.30 OOOB+CO 0.0013+00 0.0013+00
Zinc ___ 33.74 132.22 92.29 0.0013+00 0.0013+00 0.0040
ECa -a pxim osue.MI lM

mLg - mlipm per lilt

lIdkc - cdc dforpf-? 722 a3dmwrn. oIf218 g. C

Note EmpMy cel dcates ainydas rnmovW aa corc

Net -No BAF *r ude. e, pl md sfte h l ou ansew o deter e
Node -No 8AF for hbeed -doe to low detecto fihequtucy. to BAF was cslied

Irdla -Cd cidfrd fH-aI a1pavoom of IZ5 dog C

BA?- boecaliue facor.

Nes -Zero s for swd i van -wlyke etod n aCOPC ia emt O revotme e_
GBH - One blue ase
Nte -Z&m for bmdc a i f. ftv bh e e no BCF was
ravilble to calculaft a dune catedoe basd mc unfibetcd water,
also Iffnulyat Wu removed a aCOPC fluaafflief sOwaee, dicem
mkrd for e ed ame qoealytia applies ea e toG



Table E-4. Bioaccumulaffon and Bloconcentraflons Factors

Bioaccwmdation and Bioconcentraton Factorsfor Ecological Receptors
| BAFs from sediment BCFs fiom water

Benthic
Analyte Aquatic Plant Invertebrate Flsh or Frogs

Ammoni as Total N

Arsenic 0.6S 20* 20
Cadmium 1.00 110.8 |
Fluoride
Iron

Mangancse 0.47
Molybdenum 0.83
Nitrate 0.83
Phosphate 0.93

Selenium 44.7 72
Strontium 0.51
Sulfate _ _ _ _ _ _ _

Uranium_

Vanadium 0.59 _______

Zinc 0.56 1899 282

*BodekelaaL 1982

Note - these values am for rs fils ref mails and teraxls

BfAs - bioacumulation factors

I
J

J

J.

I
j
JBioaccwnulation and Bioconcentration Factorsfor Ecological Receptors

BAFs from sediment BCFs from water
Benthk

Analyte AQPlant root AQPlaniLstem Invertebrate Fish or Frogs
Ammonh as Total N
Arsenic -74 1 - t74 20 20
Cadmium ,0$69 i 4.46 110.3 8
Fluoride

Iron L53 .' 0.22 ___2

Manganese 131 . 2.45 ____

Molybdenum 2 0.85

Phosphate

Selenium n 44.7 73
Strontium 24.- i1.'2 ________i

Sulfate
Uranium 1 0.12 _0___2

Vadium .64 7 ; 0.21 ________

Zinc .49 :7 1.04 1899 282
Coumns 2 and 3 - calculated BAhs from Rafeence or New Rifle wetlands (mamdm used
Note. bes values apply to risk assessment for Roaring Fork Pond and comparison risks for refeence wetand

BAFh - bioaccumutao fictors

BCFh -9oconceation facto

i
A
i
i
I
A;
I
ml
J
J1



Table E-5. Ecological RiskAssessment Exposure Parameters

Reasonable Maximum Exposure Scenario (RAE) Exposure Parameters
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,__ _ _ _ S. U 5.~ . 5 &

RME Parameter Units Muskrat Mule Deer Great Blue Benthic Creek Chub
Heron Invertebrat

Dietary Ingestion Rate (DIR) kglkgday 0.34 0.035 0.1O ND ND

Water Ingestion Rate (WIR) kg/kgay 0.98 0.02 0.047 ND ND
Adjusted Dietary Ingestion Rau (DIRadj) kgkgda 0.335 0.0346 0.176 ND ND

Sediment (or soil) Fraction in D) unitless 0.015 0.02 0.025 ND ND
Diet
Invt Fraction in Diet IFD) unitlas 0 0 02 ND ND

Fish Fraction in Diet (FFD) uriitess 0 0 0.6 ND ND
Amphibian Fraction (AFD) uniiess 0 0 02 ND ND
Mammal Frction in Diet (MFD) unitless 0 0 0 ND ND

Bird Fraction in Diet (BFD) unitess 0 0 0 ND ND
Plant Faction in Diet FD) unitless 1 - I 0 ND ND

Body Weight W) g 1550 25600 1990 ND ND
Body Weight (BW) kg 1.5S 25.6 1.99 ND ND
Home Rangeirerritory Size (HR) hectares 0 1 0.60 ND ND
Notes:
Body weights and home range are minima; all other parameters are 95th percentile values.
Body weights ar minimas, which result in more conservative assumptions if allometric equations are used to obtain DIR

- Values from Monticello 013 ERA

NA: Not Applicable
ND: Not Determined

Central Tendency (C) Exposure Scenario Exposure Parameters
Ecological Receptors

Cr Parameter Units Muskrat Mule Deer Great Blue Benthic Creek Chub
Heron Invertebratr

Dietary Ingestion Rate (DIR) kgkgday 0.30 0.028 0.18 ND ND

Water Ingestion Rate (WIR) kg/kgday .98 0.019 0.045 ND ND
Adjusted Dietary Ingestion Ra (DIRadj) kg/kg-dy 0.296 0.028 0.1755 ND ND

Sediment (or oil) Fraction in (SFD) unitless 0.015 0.02 0.025 ND ND
Diet
Invt Fraction in Diet (IFD) unitless 0 0 02 ND ND
Fish Fraction in Diet (FFD) unitless 0 0 0.6 ND ND
Amphibian Fraction (0D) unitless 0 0 02 ND ND

Mammal Fraction in Diet (MFD) unitless 0 0 0 ND ND
Bird Fraction In Diet (BFD) unltless 0 0 0 ND ND

Plant Fraion in Diet (PFD) unitless I I 0 ND ND

Body Weight (BW) g 1140 30700 2268 ND ND

Body Weight (BW) kg 1.14 80.7 2.268 ND ND

Home Rangefrerritory Size (R) hectares 011 1 4.50 ND ND

Notes:
Except for muskrat? all values are mans; muskrat data are median value of the reported range
NA: Not Applicable

ND: Not Determined
- Values from Monticello OU3 ERA



Table E-6. Calculated Intakes for Ecologial Receptors
Inakes for Ecological Receptors - New Rifle Wetland (RUE and CT Exposure Scenarios)
NUW b t isiu Doe to Sedmmi loeo. RME 1la-is Du. bie logagm - lMsul De i S Wer Isge. 11ME

Me"u" Mole Doer Gr ailz ltb Crk C b Muanl U Der Gra BUe DO"rbi Creeab Mokt al e Gra " l t 0 CaC
Pu. lwlraeae. luatkaMr. .uatarl

AmmonuawToal N No Dbu No Da No Ds NA NA No Dba No De 0.001400 NA NA 2431-03 5.83145: 1.17E-04 NA NA
Amnic 527-2 7.30H-03 4.5E-02 NA NA No Da& No Dbs 2.2912 NA NA *.071403 1.93L1-4 3.87E04 NA NA
Csak ium 3.77-03 522-44 333E-3 NA NA 1.641I-0 A SIE-02 No Dbs NA NA NoDdo No Def No Da NA NA
FRuide NoDA NoDws No Dbs NA NA No Dai NoD s O1E400 NA NA 6.04E41 1.44&2 2901-02 NA NA
hIo No Das No Dom No Dom NA NA No Dbu No Ds O0ooE400 NA NA 1.141400 2.73E42 5.481-02 NA NA
M_6. 1.771E00 2.46E41 1.561E+O NA NA NobDus No Do NobDs NA NA NobD_ NoDas No Dbs NA NA
Meb- 1.03E-02 1.43E-03 9.1143 NA NA 1.56E100 2.46E41 0.00400 NA NA 7.071-02 1.69E-3 339E03 NA NA
Nit 4.52E-01 6.27E42 3.99B41 NA NA No Dai No Dbs O.OOE400 NA NA 6.91E-2 1.65E43 331E-03 NA NA
P u 2.271 3.15E-3 2.01-02 NA NA No Ds NoDus No Dbu NA NA No Dbu NoDus No Das NA NA

Sdulmkm No Db No Das No Da NA NA 177E-01 2.68-02 No Db NA NA No Db No Db No Da NA NA
SlR&M 1.491400 107B41 1.32E400 NA. NA 7.43E401 7.69E400 0.001400 NA NA 133500 3.171-2 6361-2 NA NA

9 No Ds No Ds No Das NA NA No Dus No Dbu No Db NA NA No Dbs No Db NobDis NA NA
U _ No D No Ds .No DWi NA NA No Dbu NoDei 0.00400 NA NA 3.648-02 3.69S-04 1.748-03 NA NA
Vu 1.69g1 21341-2 1.49E-01 NA NA No Db No Da 0.00400 NA NA 2.74-03 6.568-45 332B44 NA NA

2.n - 263101 3.641-2 2.32E41 NA NA No Dbu No Dam No Db NA NA No Da No Dat No Ds NA NA

NKW 1 sia Du h eis ,Ct l" C bush Di w I fsl - CT . _ bik Duis CTS W st - C T
CGeD Bei" Dos CrankClub GrCBl Bb Crek Cbub GrIe2Bu eIg CrekCb

lia" ob Dw R.. Levedebrai Mar..MW ~r H buedhona" mmkuli MI Nibeer Mno" kdbr1Psr.a Muka Mal Dear _____Meai MuleDer____
Anool Tos N No No Da No Dbu NA NA No Das No Dbu 0.00400 NA NA 2U43-03 4.701-05 1.12E44 NA NA
Aumic 4.65E-02 5.6E143 4.65E-2 NA NA No Dbu NoDbs 2.89112 NA NA E71-03 1-.5604 3701-04 NA NA
Cedlk 3334-03 4.19E44 3.33E-03 NA NA 1.44B41 1.45E42 NoDaft NA NA NoDM& NoDmM NoD | NA NA
Fhmide No VW No Da No Dbu NA NA No Da No Dbu 0.00400 NA NA 6.04E41 1..17E-2 2.77E-02 NA NA
km NoDbu NoDb No Del NA NA No Dbs No Da 000140 NA NA 1.14B+00 2.21E42 5248-02 NA NA
Mepl 1.56E400 1.97B41 1.56E400 NA NA No Dbu NoDe. NoD" NA NA No De No Dam No Dbs NA NA
MOlybd 9.11E-03 1.5E-03 9.11E03 NA NA 1.64E400 1.97B41 O.OOE4G0 NA NA 7.07B42 1371-03 32414 NA NA
N 3.99E-01 5.03E-02 3.99B41 NA NA NobDu NoDai O.O+00 NA NA 6.91E-02 134E-3 3.17E1-03 NA NA
pbaquw 2.01E-02 2.53E-0 201E-02 NA NA NoDo& NoDs NoDs NA NA NoDus NoDis NoDam NA NA

No Dais No Db No Ds NA NA 2.44E41 230E42 No Db NA NA No Ds No Db No Dai NA NA
S.u 3328400 1.66E41 132E400 NA NA N561403 6.371400 0.00140 KA NA 133E340 2.5642 6.091-02 NA NA
S NoDus No Dbu No Dm NA NA No Ds No Dbs No Da NA NA NoDs NoDs No Db NA NA
Ursa= No Dbu No Da No Ds NA NA No Db No Ds 0O00E400 NA NA 3.64E-02 7.03E44 1.678E43 NA NA
Ve 1.49E1 I.U8E42 1.49E01 NA NA No Dws No Dbu 0.00400 NA NA 2.74E-3 530-05 1268-04 NA NA
Z 2.32141 2.92E402 2.32E41 NA NA NoDus NoDbs NoDus NA NA NoDbs NoDl NoDal.| NA NA
NlW * Now liflhwedad

NA-NNot "Hle

No Di-Ainlyisim w d saCDPCl bwpunomr _nmr wmeyml -
corc - CAmiotpcwda me.
NOW -Z~ mekdw 6Wpeb w GM3*u Mucm 6d ie k~omecmadbe advmd daaem go do ned ota bond as mfemww am wow
Note- No D ei e dAipubwaybr Gio Icm b ylwe oI uCOPC OFahrmdhmd8mfew I I kMewuumaiAM"
43*.GaroUbehe

L-1 L-1 L-1 L--J L-� -L-i L-) L--, L-, U � U -,.I I I F '' I I I I - ; E .- -I N I. ff,.I
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Table E-6. Calculated Intakes for Ecological Receptors

Intakesfor Ecological Receptors - Reference Wetland (1WE and CTFsrpo cure cenarios)
REF letal Dues ie S M ugrdee -PMH ltebeI Duet Dbtute ew. -RHeta Due Settrf.. Whruath. -RMT

Muala Mule Dee Greet Moe Bmtk tnekj M hDowr Greel Blue Re tm Bvul be ktb Mwhnr Muk Dewr GDeethho Revak CreekCub
.ele. !uyerntdrt .ere. Ir1"brat reee Ierbate

Anmmme n Teea N NoED- No Die No Die NA NA NovDie No Die o.ooe400 NA NA 6.0J104 1.45EJ75 297S45 NA NA
Misdo 3.62W-02 5.0203 3.20W42 NA NA NoDhe .No Die 2.25-02 NA NA 627M3 1.5S-04 3.01144 NA NA

3.24W-04 1.14W-04 7.27JF04 NA NA 1.31e-01 1.47W-02 NoDef NA NA NoDhi No Dbe No Dae NA NA

Pheeld No Di No Die No Dei NA NA No Die No Dieft O.OE+0 NA NA 3.39141 3.10603 1.621W2 NA NA
ho NovDa No Die No Don NA NA NoDbi No Die O.OOE400 NA NA 3.02WI 7.21W3 1.4512 NA NA
MWWinu 1.6SE400 Z291401 1.46E+00 NA NA No Die NoDia NoDie NA NA NoDie No Die No Die NA NA
MIolybd_ 3.06143 4.24W-04 2.70e43 NA NA 3.6514o 3.40142 0.001400 NA NA 1.37143 3.2915 6.S1M5 NA NA

5.23143 7.25Fe4 4.61W43 NA NA No Die No Die 0.0QW400 NA NA 7.74W2 I5W 3 3.71W3 NA NA

o 1.59-03 2.21W-04 141103 NA NA NoD"e NoD eb NoDom NA NA NoDie NoDie NoDeb WA NA

Sd No Die No Diw No Dom NA NA 8.37e42 9.13143 NoDeb NA NA NoDeft NoDale NoDeb NA- NA
STOanM t13WI 9.5twA2 6.29E-01 NA NA 5.46E401 5.64e4t0 0.ODe400 NA NA 1.17E400 1721-02 5.601-2 NM-M NA

No Dih No Die No Die NA NA No Die No Die No Dob NA NA No Deb No Dei NovDel NA NA
U No Di NosD No Dief NA NA No Def No Die .0400 NA NA * 1413 2o0E44 4.03e1e4 NA NA

V0 1 1.63 2.26142 1.44*1 NA NA NoDie NoData 0.001400 NA NA 2.74143 6.%6M05 1.324 NA NA

Thu 2.54E0 3.5212 124E-0 NA NA NoeDie N NoDme NoDib NA NA NoDih NoDie NoDob NA NA

RPF Istuika Duet Saimetndset - CT _____ltsalc Dues I!zi edeeC _______ utsims Due. Sere..Water iqelee - Cr____
Grnt Shm odt GretsBue 3.111 Greathe NW Reak |

Parae Hueera MHuhD"r De 0Wre luvertbnule Creel Cbwb MHusrat MuhDew vim" Ielebrt CueCbub Mnet Huh D eer 0ere. eeb |uhe Cme Cohu
Ammnoid.ToteIN No Di NoDeft NoDvt NA NA NoDMI NoDef O.0400 NA NA 6.09-04 1.1lws 101E5- | NA NA
Aunod 3204-02 4.03143 3.20W2 NA NA NovDie NoDie 225142 NA NA 6-27M3 1.21W44 131W4 NA NA

C 7271-4 9.17145 727304 NA NA 1.151I 1.1tW42 NoDes NA NA NoDie NoDef NoDvs NA NA

Floie No Die Novas NoData NA NA NoDi. NoDib 0.00E400 NA NA 3.39140 6.551-03 1.56E12 NA NA

Io NoDie No Die NoDie NA NA No Dae No Die 0.001400 NA NA 3.021I 5.83e43 1391E42 NA NA

1hqu.r1.46E400 1.34W1I 1.461400 NA NA No Die No Die No Die NA NA No Die NoDie No Dise Nnr | NA
Modue 170e43 3.401-04 170143 NA NA 3.221-01 17342 O.OOE100 NA NA 1.37W3 2.65e45 6.301-0 | NA. NA

4.61E43 5.3114 4.61W3 NA NA NoDvb NoDie 0.001400 NA NA 7.741W2 1.50143 3.5613 NA., NA
plt 1.41W43 1.77144 1.41W3 NA NA NoDWi NoDIS NoDom NA NA No Di NoDie NoeDie NA NA

Sdeenum No Die No Die No Die NA NA 7.342 7.371-03 No Die NA NA NoDie No Die No Die NA NA
S 629-01 7. 9242 6.29WI NA NA 4.321401 4.53E400 0.001400 NA NA .17E400 126142 S36142| NA NA

S No Dom No Die No Deb NA NA No Die No Die No Die NA NA No Die No Die No Di. NA NA
tW_ NoDis NoDeb No Die NA NA NoDmI No Defe .001400 NA NA 3.4113 1.6314 3.36E-04 NA NA

V I UW1.4414 1.32e42 1.44E41 NA NA No Die No Die 0O.OE400 NA NA 174W3 5.30W45 1.26E04 NA NA
hea 224W01 12334 t24W1 NA NA No Die No Die No Def NA NA No Die No Die No Dis NA NA

� I

I . .

I14

t W .'�: �

I I'll I
11 I

cr-Cgw .O-)t
NA -Net qgrialle

Ne Due- Abdyewum smueweed- COVCh iefipotlaelermedm r et anlyzed
COPC - C - of psmi oam
Note -Zem0 hI dis &MY dwBY %fo CM1 b OM. Men kW hal d ant be ededeed do Is One M~ ofa DCV based a fihed Ia wow..
Nee-'No Due h d~w leyeeey Sen~mOrtI heelcul. ewt eeyw. emoved aCOPC Sr Mnue sae. woln emoe-hdem o hle
031 - Oent blue lwao



Table E-6. Calculated Intakes for Ecologial Receptofs

Intakes for Ecological Recepfors - Roaring Fork Pond (RUE and CT Epnsure Scenarios)
aPP latakig Doe S. 2"" P~io~f~o i " 338 atka Do D Dhtr7 OZO16.10 W M _____eala Dee to SaraeW ate Iehe.13MB

ME$" Mol Do Groa Hi" oatie Coo Gbob Mmira MOWe D At Dies 1O"Ame COruk imb MeekMst Mule D Gna Cok a

Preme _.

AnosiouToelN 4.11KC1 5.704-02 3.63101 NA NA No DAM No BAP 0.008CCW NA NA 3.068400 737842 1.481-C1 NA NA
Annica 3.65E-02 5.054-03 3.228-02 NA NA 4.17E400 4.315-1 1.49M02 NA NA 4.17E403 9.958-05 2008-04 NA NA
Cdj 3.738-03 5241-04 3.33E-03 NA NA I.265400 1.314E41 No Dat NA NA No Da No Da No Da NA NA
Fioaid No D No Do No Dat NA NA No Do& No Da O.OE40 NA NA 4.3UE01 1.05E41 2104-02 NA NA
bw 9.3tE401 329401 E 2511E401 NA NA 5.358403 1.39E402 NoData NA NA No DM NoDat No Di" NA NA
M ge_ 2.148400 2978OI 1.89E+00 NA NA 1798402 3.578401 NoDat NA NA No Do& NoDa No Dat NA NA

1 3.798-02 24WS-03 L.58-02 NA NA I.E400 1.03E81 0.008400 NA NA 5.05E8OI 1I21B-02 2421-02 NA NA
NKt L.SE400 1.45E-01 923E41 NA NA No BA No BA 0.003400 NA+ NA 4.415402 I.Q5E401 2.1IE401 NA NA

Ilawut .2802 252E403 1.60E-0 NA NA No IAF Ne BAF No Da NA NA No Daa No Do No Dom NA NA
1.768-03 244844 1.56E-03 NA NA No BAF No BA? I3E8-02 NA NA 1.068-3 2.5845 5.178-O5 NA NA

S _ No Da No Da No De& NA NA Ne Dt No Dt 0.00400 NA NA 327400 7.828-E2 3.575-01 NA NA
9 1.40E401 1.948400 1.23E801 NA NA NO "A? No BA? .008400 NA NA 1768403 6.605401 133E402 NA NA

Uti 3.02E-2 4.19E-03 167E802 NA NA 1.148400 146842 .008400 NA NA 1.581 3.728-0 7.47803 NA NA
V 1.65801 229E-02 1.46801 NA NA 1.008401 2.358-01 .008400 NA NA 2.74843 6.565- 1321-04 NA NA

- 4.53-C01 6278.02 3.99E5O1 NA NA 3.76E401 3.208400 No Da NA NA No Daa No D No Da NA NA

Wak et Du o Sdiwt leee - Cr bt" Doe go lo t a Cf eAa Doeto Su b6- _ate - CT _ ___
Gnat Dise Dootble Crok Gab Gretm BIM sea"hl CGakCGb Groat D sea"ohi Croek ab

Mere imreboo ea blotodabro Mooknit. MoleDoor Hero. oetar
Ue6 Dow- l MWlt D"r II@Parembr Maga Male Doe ___ Mobt Mol DoerII

AwAuoeToal N 3.63501 4.57842 3.63EOI NA NA No eAF No eA 0.0018400 NA NA 3.068400 5.96B-02 1.42801 NA NA
Auegla 3228-02 4.06E.03 3.22402 NA NA 3.6e4B00 3.46E01 1.498-02 NA NA 4.178413 | 05845 |1918-04 NA NA
C 3.33843 4.20E-04 3.33E03 NA NA I.IIE400 9.1U802 NoDaft NA NA NoDda NoD |Nt NoDat MA NA
F No D No Date No Dam NA NA No D No DA 0.008400 NA NA 43880 |I 475-03 103 81412 NA NA

ke .215401 1.04E+401 2IE401 NA NA 4.728403 1.128402 NoDat NA NA NoDW& NoD a NoDom NA NA
M I.89eueo 213U9I I.Ce800 NA NA 1.468402 16E401 NoDwa NA NA NoDat NoDW& NoData NA NA

1.53E42 3.99E83 1.568-02 NA NA 9.57E801 827e-02 QOL1400 NA NA 5.05843 9.7783 23284-2 NA NA
Na 92343 1.1613-01 9123E-1 NA NA NO BA" NoBAP 008400 NA NA 443E402 |L528400 |028E40 NA NA
P a I.6084 102E43 1.60D42 NA NA NBIA No BA? NoDat NA NA NoData NoDda NOD Aa NA NA
S1 .568403 3.968-04 3.56843 NA NA No BA? NoBA D3802 NA NA 1.0803 |0.065 | 4."9-05 NA NA
Se No D No Doe NoDat NA NA No Daa No D_ 0.005400 NA NA 32E7400 633-4 1.5084 | NA NA

It 123401 3.558400 1238401 NA NA NoBA? No BA? 0.004 NA NA 2.76E403 5.348403 I2740E2 NA NA
2.67542 3.36E3 2.67E42 NA NA 1.oE0400 1.9602 0.0084 NA NA 3.5684 3.01543 | 7.15543 NA NA

Vaiiur 1.46843I 1.8482 1.46413 NA NA 3S4840o 1.398-01 0.008400 NA NA 2.74843 5.308-C5 1268-04 NA NA
Zin 3.9984 5.035-02 3.998E1 NA NA 3.32+40I t.57e400 No Dat NA NA No Dat No Dat No Dat NA NA

aiw eeamyme 04WLN peun _mMi m

CCVC .Comw~ee.pokodda gegmo

Note o D- in 8.dmWAs~y pduweskywe uB lpeita at omelyne wo rauyo oo aCOWC 8.o6hamed afao wa ter.e aewtmtcea
No D~o - Permo m mahitod mad dhatm ii inmaom 6aele ahab phoqalmat LAd kid& " eawu a &oewadhfidem; b"mpeBy wotc.d

3FF- 3juleFwtPbW
3UHMI-3eOooodlemAtiepoOMS

CT.-co" eeladeay

NA-NateppiCalaa

t- L -L.... L- L-L L- L- L. L..L L. L-- L.- L- - L- .L I~ I
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Table E-6. Calculated Intakes thr Ecological Receptors

Intakesfor &0olo0ca! Receptors - Referencefor Roaring Fork Pond (RQ E and CTEzposure Scenarios) ___

Ilateikee Iue _ D Ion l imtl- FM ! __taka Duet. Sef e Waterlulgeof. - RM !
M t Mle Dow CGr" BlMo Deeic Creek Chub Muskrat Mule Deer Great Blue Deeilke Creek Chub Mueit Mule Der Greet Blue _ egIhe Creek Chub

H e r v e J u w e u e f r e j a e t k u e e e e e e e e

Amuona mTctcl N 2.09M42 2.99- 1.8413-02 NA NA NoBAF No AF 0.001+00 NA NA 6.0.1-04 1.451S5 1918S14 NA NA

A 3.623-02 5.02143 320-02 NA NA 4.14E400 4.2tWI 225S42 NA NA 627143 1.50144 3.01844 NA NA
C 8.24-04 1.14-0 7.271-04 NA NA 175141 15010 NoDue NA NA NoDue No Dae NoDde NA NA
Fludd NoDue NoDef No Da NA NA No Due No De ,.0.001040 NA NA 3.39141 4.lIOE3 1.621-02 NA NA
rn 3.57+01 1.1°E401 7.561401 NA NA 4.921403 1.28E402 No Dom NA NA No Du No Du No Da NA NA

M _. I,651+00 2.291-01 1.46E400 NA NA 2.15E102 2.751401 NoDue NA NA No D. No Dae NoDue NA NA
MOybdenm 3.06E43 4.24144 2.70143 NA NA 1.06-01 1.771-02 0.001400 NA NA 1.371E3 32M1-5 6'5114 NA NA
N ue5.23143 7.251-04 4.61E-03 NA NA No BAF No DAY O.00100 NA NA 7.74842 1,5843 3.711-03 NA NA
Ph_ 1.59°E03 221FE04 1.418-03 NA NA No RAF No RAF NoDue NA NA NoDue No Daft NoDif NA- NA
5dn 7.40W44 1.02E14 6.53E104 NA NA No RAP No DAF 1.3t842 NA NA 1.0813 1510-Sem 5.17105 NAR NA
Sutiwn NoDue No Dam No Doe NA NA No Data No Due o.ooe400 NA NA 117'400 179W2 5602 NA NA

Su1be 3.571+00 1.19E400 7.56840b NA NA No RAP NORAF 0.004+00 NA NA 271E402 6.651400 1.331401 NA NA
Um 2.75-02 3.321-03 2.43142 NA NA 1.04E+00 2.25142 O.0E040 NA NA 8.418-03 2011-4 4.031-04 NA NA
Vd 1.6314 2.26E42 1.44WI0 NA NA 9.91E400 1331801 0.001400 NA NA 2.74843 6.56E45 132W-04 NA NA
Zin 2.54101 3.52102 2.2411 NA NA 2.1118401 1.791400 No Du NA NA No Due No Due NoDdl_ NA NA

Intakee Due 1t %dluat lusefeln - Cr 1__ _Ite Due I -CT ____ ___ lute ee Wee at emb W aler p l. *-c C
Great DBe Beutk Creek Chub .GreaBlue Dealh CrekChub Grat Blue Betle CreekCWbhu
Re" leyrlerae DRe Iaye ehrht pudra|at Mule Deer NWere l arl er|te

aahrM Mule Der "MAWr MulIeDer ___I._

AjmunoieeaToed N 1.842 2.32143 1.U142 NA NA NoRAF NoRAF OO.EM400 NA NA 6.08144 1.17E45| 179E45| NA NA
Amemi 3.20142 4.031W3 3.201-2 NA NA 3.65E400 3.43E41 1251-2 NA NA 6.71E43 1.21E1-04 |2811-04 NA NA
Caunm 727144 9.17W45 7.27E44 NA NA 1421W1 10O042 No D NA NA NoDue| NoDue NoDue| NA NA
h NoDue No at No Due NA NA NoDaf NoDem 0.001400 NA NA 3.39141 6.5513 1.5641-02 NA NA
frog 7.56E+01 9.53E400 7.56E+01 NA NA 4.34E403 1.031+02 No Due NA NA NoDu| No Du No I. NA NA

M _1.461E00 1.U4141 1.461400 NA NA 1.39E402 2201+01 NoDue NA NA NoDu NoDue No Du Nk-A NA
M dolyb 2.701-03 3.40E-4 2.70E-03 NA NA 1.64E41 1.42E42 0.001400 NA NA 1.7143 1.65145 6.3005| NA | NA
N 4.61W3 5.811tl4 4.61W-3 NA NA NoBAF No HAP 0.001+00 NA NA 7.741-2| 1.5014 3.561 NA` NA

e 1.41W0 1.77E44 1.41W03 NA NA NoBAF NoBDA NoDos NA NA NoDuef NoDim | NoDaft NA NA
Snium 6.5314 3.2315 6.53104 NA NA NoBAF NoBAP 1.3tE42 NA NA 1.01E43 10210E5 4.95145 NA NA
S _aNo Due No Due No Due NA NA No Due No Due 0.001+00 NA NA 1.171400 126E42 5.36142 NA NA
Sulat 7.56E+00 9.53E41 7.561E00 NA NA No BAF No RAP O.01400 NA NA 2711402 5sm+Q400 1|211401 NA NA

Urh 2.431W2 3.06103 2.43E42 NA NA 9.1tW1 I.0W-02 0.0014+00 NA NA t.41E43 1.631-04 3.861-04 NA' NA
Vu 1A.W 6 1.44141 L.21 1.44W01 NA NA .75E400 1I.71I 0.001400 NA NA 174143 5.30E45 126144 NA NA

ZI 2.24141 2.U31W2 2.24WI1 NA NA 1.86E401 1.44E100 NoDa NA NA NoDue No Due NoDue . NA NA
NoDuet-Aedylum wed maCOIC nh pet w In or eotmdyed REF .RP Rfelm he R4boing h f Ponird
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Table E-7. Toxcity Reference Values for Mammals, Bkrds4 and Plants

Final Toxicity Reference Values with intertaxon Uncertainty Factors
for Ecological Receptors -_:

Great-Blue Great-Blue
Muskrat- Muskrat- Mule Deer- Mule Deer- Heron- Heron- Plant- Plant -

Parameter NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Ammonia as Tota N 197.6 3953 329.4 653.8 NA NA NA NA
Arsenic 122 7 2.80 .40 25 NA
Cadmium 0.125 4.86 0.1 4.86 0.027 0.40 50 100

ride 0.74 3.79 0.45 2.27 0.7 NA NA NA
Iron 3.92 833 3.92 833 73.00 156 NA NA
Manganese 50.0 153.75 16.0 NA 82.00 164 500 NA
Molybdenum PAl __ __ ___ 3.9 5.3 NA NA
Nitrate 6.0 132 6 165 1.58 55.44 6S 115
Phosphate 40 NA 40 NA .37.84 NA 110 ISO
Selenium DA__ 0 2S 0SL 0.13 0244 I NA
Sfrontium 31.7 31.7 31.7 31.7 NA NA NA NA
Sulfate 1.9 5.7 1.9 5.7 200 NA NA NA
Uranium _ _ _ _ _ _ 2.31 119.02 NA NA
Vanadium 09 14 0.01 0.097 2 NA
Zinc __ _ 113.3 0187 0.4 5.40 37.S 379 NA
Notl. Undedined vahles fom Monticello OU3 ERA; remaindu, re fIvo JPO
NOAEL -No observed adverse effects level
LOAM. - lwest observed advuse effects level

Units a in mgft bw/day for muslat, mule deer, and great blue hurg units are mift ai sediment for plants.
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Table E-8. Toxicity Reference Values forAquatk'OrganIsms in Freshwater and Sediment

Toxicity &ference Valuesfor Protection ofAquatic Organirms In Freshwater and Sediment
i Freshwater (ugIL) Sediments (mg/kg)

Analyte Chronic AWQC, FCV, Acute EPA EA SQB or EPA ARCS Ontario EPA NEC MiR SQC t
*r Tier 1 Value AWQC Freshwater NOAAERL SEC Lower

SQC Effect Leve

Anuniaes Toi N 2782 5 28871 NA NA NA NA NA NA NA

Ameruc 190 360 NA 8.2 EEL 1326 6 92.9 6

cadmium 1.0 II 3.9 NA 1.2. ERL 2.15 0.6 s *A

Fluoride 2.7 3 43 NA NA NA NA NA NA NA

_ 3000 i NA NA NA NA 54400 22990000
NhW- *0 a NA NA NA NA 726.00 460 4460 460

Molybd-u 240 U NA NA NA NA NA NA NA NA

Niftrc NA NA NA NA NA NA NA NA NA NA

Phospate 60 2 100 NA NA NA NA NA NA NA

Selenium 5.0 20 NA NA NA NA NA NA NA

Stroalm, 1o00 B 1Is= NA NA NA NA NA NA NA

SulfuHc 284.2 4 2842 NA NA NA NA NA 120.59 0 120.59

UrnUium 36 B 27 NA NA NA NA NA NA NA

Vanadium 9 NA NA NA NA NA NA NA NA
Zi0 II 120 NA 150 EL 124.64 120 1300 120

i Minium sedimsox value sed

- Now. Use chonic fieshenyalsa NOAEL. scwue Was N.AE

Ism IPA. OM (CO Update. tome, Thrb.u a l*ttade, WVL S. 4.2)
Me| aheria we iOr Nl ismlved soeuranofL

f .rg Chronic Value OCV)

| - 1. .hsriusdopad bitr aimly a gitu (100mgLCdi medbsftbla)

J Jaioaaetus m

p*H -pH dependent anbient wow qality aidrin (7.1 pH wed i able)
AWQC.AmIartcsferQualijtyIsam

L * hion Lek. Weist Quality bitiatiMer lit smshodology

SQC S.sedimeQuality cisria

SQB 4Sdimnt Quality Bsa r by equilibrum puiicng suming 1% emgc-b-

E1L -Effecs Kinge -L.w (Laig a, 13995)

Souc: EPA, 1994c (ARCS)
EPAARCs NEC-LowtNECvalues Lei lyefntEPA.1996c. Dsywe*igtbis.

|l am 314 d Chi'mdn28dHyaltetlmwsltioindeiaormaidOCbr forginim
Aayma 1989. baepaidCrIhiaDoamaiktF~sd a . Niceal estiur or cHat md E_1avismu pmw~e Ndimtnds. Appli.xtc~qotNo.758474010. H4p.

i- Ccevel. DI 3993. lbsIse of Phoqbossah Lonaitrepbicsda tto g~ms Alaw. I.Eavicaul. 27.263-166

'Saliseuat. 3991. ETr&C 17m655-66

R. atl . 3993. Sulfr prinut lAy usd o 24X amm ad, a, anium (K); S ws 0.71g4 .tf udioraed solaum texcity

*Biow. R and T. Muphy (I99 5) 205 mSgn * SWgh - 12tS9mat
'(CCC)C)mmsouscdrouic auds d e-niuus idnumn (CAC)(a. mlds)for p17.22((One.Pd);EPA1998

ad.6 (ORNL 996)
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1206
REPORT DATE: 10/25/1999 10:50 am

r--- r-

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/27/1998 OOS1 5259- 5258.0 2.0 * #

Arsenic mg/kg 05/27/1998 00S1 5259 - 5258.0 7.8 N J #

Cadmium mg/kg 05/27/1998 OOS1 5259- 5258.0 0.45 B #

Fluoride mg/kg 05127/1998 OOS1 5259 - 5258.0 7.0 #

Iron mg/kg 05/27/1998 OOSi 5259 - 5258.0 14100 # ,

Manganese mg/kg 05/27/1998 OOS1 5259- 5258.0 334 #

Molybdenum mg/kg 05/27/1998 OOS1 5259- 5258.0 1.3 B #

Nitrate mg/kg 05/27/1998 OOS1 5259 - 5258.0 133

Percent Solids % 05/27/1998 OOSI 5259 - 5258.0 78.16 #

Selenium mg/kg 05/27/1998 OOS1 5259 - 5258.0 0.26 U 0.26-

Strontium mg/kg 05/27/1998 OOS1 5259 - 5258.0 157 N J -

Sulfate mg/kg ,05/27/1998 OOS1 5259 - 5258.0 108 #

Total Phosphorus as P04 mg/kg 05/27/1998 OOSI 5259 - 5258.0 4,2

Uranium mg/kg 05/27/1998 OOS1 5259 - 5258.0 3.9 #

Vanadium mg/kg 05/27/1998 OOS1 5259 - 5258.0 25.2 #

Zinc mg/kg 05/27/1998 OOSI 5259 - 5258.0 47.3 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1206
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEES00

DIGESTION CODES:
ESL1 ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicat, analysis not within control limits.
+ Correlation coefficient for MSA c 0.995.
A TIC is a suspected aldoklcondensation product.
B Inorganic: Result is between the IDL and CRDL Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of inteaference. see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limiL
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbanca.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochbor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.

Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # =valdated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01. RIFLE (NEW)
LOCATION: 1207
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/27/1998 OOSI 5258 - 5257.7 5.4 * -

Arsenic mg/kg 05/2711998 OOS1 5258 - 5257.7 8.9 N J #

Cadmium mg/kg 05/27/1998 0OSI 5258 - 5257.7 0.62 B - -

Calcium mg/kg 05/27/1998 OOS1 5258 - 5257.7 33100

Fluoride mg/kg 05/27/1998 OOSI 5258 - 5257.7 4.5 #

Iron mg/kg 05/27/1998 OOS1 5258 - 5257.7 10400 *

Magnesium mg/kg 05/27/1998 OOS1 5258 - 6257.7 7300

Manganese mg/kg 05/27/1998 OOSI 5258 - 5257.7 251.

Molybdenum mg/kg 05/27/1998 OOS1 6258 - 5257.7 1.2 B #

Nitrate mg/kg 05/27/1998 00S1 5258 - 5257.7 26.4 #

Percent Solids % 05/27/1998 OOS1 5258 - 5257.7 79.15 #

Potassium mg/kg 05/27/1998 OOS1 5258 - 5257.7 1520 *

Selenium mg/kg 05/27/1998 OOS1 5258- 5257.7 0.25 U 0.25

Strontium mg/kg 05/27/1998 OOS1 5258 - 5257.7 137 N

Sulfate mg/kg 05/27/1998 OOS1 5258 - 5257.7 55.5 #

Total Phosphorus as P04 mg/kg 05/27/1998 OOS1 5258 - 5257.7 2.3 B #

Uranium mg/kg 05/27/1998 OOSI 5258 - 5257.7 3.6 #

Vanadium mg/kg 05/27/1998 0OSI 5258 - 5257.7 24.2 #

Zinc mg/kg 05/27/1998 00S1 5258 - 5257.7 49.4 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1207
REPORT DATE: 10125/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL.RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA c o.995.
A TIC is a suspected aldolcondensation product
B Inorganic: Result is between the DL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference. see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required diution.

C Pesticide result confirrmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control lmits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection lIhit.

W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte deteriined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory deflined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # = validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1208
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA OA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/27/1998 OOS1 5258 - 5257.4 1.1 * #

Arsenic mg/kg 05/27/1998 OOS1 5258 - 5257.4 8.6 N J #

Cadmium mg/kg 05/27/1998 0OS1 5258 - 5257.4 0.55 B #

Fluoride mg/kg 05/27/1998 0OS1 5258 - 5257.4 5.1 #

Iron mg/kg 05/27/1998 0OS1 5258 - 5257.4 13000 #

Manganese mg/kg 05/27/1998 0OSI 5258 - 5257.4 296 #

Molybdenum mg/kg 05/27/1998 0OSI 5258 - 5257.4 1.2 B #

Nitrate mg/kg 05/27/1998 0OSI 5258 - 5257.4 5.8 - -

Percent Solids % 05/27/1998 0OSI 5258 - 5257.4 79.94 #

Selenium mg/kg 05/27/1998 0OSI 5258- 5257.4 0.25 U 0.25

Strontium mg/kg 05/27/1998 OOSI 5258- 5257.4 221 N* J -

Sulfate mg/kg 05/27/1998 OOS1 5258 - 5257.4 66.3 # - -

Total Phosphorus as P04 mg/kg 05/27/1998 OOS1 5258 - 5257.4 3.6 - -

Uranium mg/kg 05/27/1998 OOSI 5258 - 5257.4 3.2 #

Vanadium mg/kg 05/27/1998 OOS1 5258 - 5257.4 25.2 #

Znc mg/kg 05/27/1998 OOSI 5258 - 5257.4 44.0 #

Page 5



SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1208
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEES50

DIGESTION'CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
I Correlation coefficient for MSA < 0.995.

A TIC Is a suspected aldol-condensation produc.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analytb exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CIP organic) qualifier. see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirnmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection linit.
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier. see case narrative.
> Result above upper detection limnit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1209
REPORT DATE: 10/25/1999 10:50 am

IF 7 "

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05127/1998 OOS1 5258- 5257.5 0.69 * #

Arsenic mg/kg 05/27/1998 OOS1 5258 - 5257.5 10.8 N J #

Cadmium mg/kg 05/27/1998 0OS1 5258 - 5257.5 0.82 -

Fluoride mg/kg 05/27/1998 0OS1 5258 - 5257.5 7.2 #

Iron mg/kg 05/27/1998 00S1 5258- 5257.5 16200 #

Manganese mg/kg 05/27/1998 OOS1 5258 - 5257.5 311 #

Molybdenum mg/kg 05/27/1998 OOS1 5258 - 5257.5 2.4 B #

Nitrate mg/kg 05/27/1998 OOS1 5258 - 5257.5 9.7 #

Percent Solids % 05/27/1998 OOS1 5258- 5257.5 78.64 #

Selenium mg/kg 05/27/1998 00S1 5258 - 5257.5 0.25 U 0.25

Strontium mg/kg 05/27/1998 OOS1 5258 - 5257.5 164 N* J #

Sulfate mg/kg 05/27/1998 OOS1 5258- 5257.5 74.2 #

Total Phosphorus as P04 mglkg 05/27/1998 OOS1 5258 - 5257.5 2.8 #

Uranium mg/kg 05/27/1998 OOS1 5258 - 5257.5 4.5 #

Vanadium mg/kg 05/27/1998 OOS1 5258- 5257.5 36.9 #

Zinc mg/kg 05/27/1998 OOS1 5258 - 5257.5 53.0 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1209
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
Replicate analysis not within control lmits.

+ Correlation coefficlent for MSA c 0.995.
A TIC Is a suspected aldok-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analytb also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Anelyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not mat.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.

W Post-digestion spike outside control lirnits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
D Resuit above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH> 9

L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location is undefined.
U Parrneter analyzed for but was not detected.

QA QUALFIER # = validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1210
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/27/1998 0OSI --.5 1.2 * - -

mg/kg 05/27/1998 00S2 --.5 1.0 * #

Arsenic mg/kg 05/27/1998 OOS1 --.5 7.4 N J #

mg/kg 05/27/1998 00S2 - -.5 12.5 N J #

Cadmium mg/kg 05/27/1998 OOS1 - -.5 0.68 # - -

mg/kg 05/27/1998 00S2 - -.5 0.54 B #

Fluoride mg/kg 05/27/1998 OOS1 - -.5 7.4 #
mg/kg 05/27/1998 00S2 --. 5 5.9 #

Iron mg/kg 05/27/1998 OOSI - -.5 12900 #
mg/kg 05/27/1998 00S2 - -.5 12100 #

Manganese mg/kg 05/27/1998 OOS1 - -.5 332 #

mg/kg 05/27/1998 00S2 --. 5 380 #

Molybdenum mg/kg 05/27/1998 OOS1 --.5 1.6 B #

mg/kg 05/27/1998 00S2 --.5 1.6 B #

Nitrate mg/kg 05/27/1998 OOS1 - -.5 4.3 #
mg/kg 05/27/1998 00S2 --.5 14.7 #

Percent Solids % 05/27/1998 OOSI - -.5 79.52 #
% 05/27/1998 00S2 --.5 79.97 #

Selenium mg/kg 05/27/1998 0OSI --.5 0.25 U 0.25
mg/kg 05/27/1998 00S2 --.5 0.25 U - 0.25 -

Strontium mg/kg 05/27/1998 OOS1 - -.5 469 N J #

mg/kg 05/27/1998 00S2 - -.5 245 N J #

Sulfate mg/kg 05/27/1998 OOS1 - -.5 67.4
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1210
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Sulfate mg/kg 05/27/1998 00S2 - -.5 56.3 - -

Total Phosphorus as P04 mg/kg 05127/1998 00S1 - -.5 3.3 #

mg/kg 05127/1998 00S2 --.5 6.1 #

Uranium mg/kg 05/27/1998 00S1 - -.5 4.0 #

mg/kg 05/27/1998 00S2 - -.5 3.8 #

Vanadium mg/kg 05/27/1998 00S1 --.5 37.7 #

mg/kg 05/27/1998 00S2 --.5 20.8 -

Zinc mg/kg 05/27/1998 0OS1 -.-. 5 42.2 #

mg/kg 05/27/1998 00S2 --.5 37.1 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1210
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEES50

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ CorrelatIon coefficIent for MSA < 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
K Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance 4 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination. pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result X Location Is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: = validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1,11
REPORT DATE: 10/2511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05128/1998 OOS1 - -.5 64.2 # - -

Arsenic mg/kg 05/28/1998 0OSI - -.5 4.2 #

Cadmium mg/kg 05/28/1998 0OS1 --.5 0.46 B # - -

Fluoride mg/kg 05/28/1998 00S1 --.5 1.9 B #

Iron mg/kg 05128/1998 00S1 --.5 10800 #

Manganese mg/kg 05128/1998 O0S1 --.5 302 #

Molybdenum mg/kg 05/28/1998 OOS1 --.5 1.1 B #

Nitrate mg/kg 05128/1998 OOS1 --. 5 71.2 #

Percent Solids % 05/28/1998 OOS1 - -.5 . 79.53 #

Selenium mg/kg 05/28/1998 0OSI --.5 0.25 U 0.25

Strontium . mg/kg 05/28/1998 0OS1 --.5 53.3 -#

Sulfate mg/kg 05/28/1998 0OSI - -.5 2370 #

Total Phosphorus'as P04 mg/kg 05/28/1998 OOS1 - -.5 0.98 B #

Uranium - mg/kg 05/28/1998 0OSI --.5 3.8 #

Vanadium mg/kg 05/28/1998 00SI --. 5 27.7 #

Zinc mg/kg 05/28/1998 00S1 --.5 63.1 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1211
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA 0.995.
A TIC Is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibretion range of the GC-MS,
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection fimit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1212
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/28/1998 00S1 5249 - 5248.4 77.0 - -

Arsenic mg/kg 05/28/1998 00S1 5249 - 5248.4 7.4 #

Cadmium mg/kg 05/28/1998 OOSI 5249 - 5248.4 0.90

Fluoride mg/kg 05/28/1998 00S1 5249 - 5248.4 2.7 B #

Iron mg/kg 05128/1998 OOS1 5249 - 5248.4 18600 #

Manganese mg/kg 05/28/1998 0OSI 5249 - 5248.4 458 #

Molybdenum mg/kg 05/28/1998 OOSI 5249 - 5248.4 4.5 B #

Nitrate mg/kg 05/28/1998 0OSI 5249 - 5248.4 184 #

Percent Solids % 05128/1998 0OS1 5249 - 5248.4 72.71 #

Selenium mg/kg 05/28/1998 0OSI 5249 - 5248.4 0.28 U 0.28

Strontium mg/kg 05128/1998 00S1 5249 - 5248.4 89.5 #

Sulfate mg/kg 05/2811998 OOS1 5249 - 5248.4 2880 #

Total Phosphorus as P04 mg/kg 05/2811998 0OS1 5249 - 5248.4 2.8 #

Uranium mg/kg 05/28/1998 OOS1 5249 - 5248.4 5.1 #

Vanadium mg/kg 05128/1998 0OSI 5249 - 5248.4 29.3 #

Zinc mg/kg 05/28/1998 0OSI 5249- 5248.4 103 #

Page 14

XLw L_ L__ L~ L~w L~ ~ L__ L~ L m L�� C_ L_ L__ a-



r--l rF' F7 F - r- r' - ' rv- r- ;r r. : -u - : r- I

SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1212
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEESW0

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT.99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA c 0.g95,
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.

C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte detemined in diluted sample.
P > 25% difference In detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (ULSEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLIP organic) qualifier, see case narrative.
> Result above upper detection Ilmit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusabl result X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # - validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1213
REPORT DATE: 10/2511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/28/1998 0OSI 5250- 5249 114 - -

Arsenic mg/kg 05/28/1998 OOS1 5250 - 5249 4.9 #

Cadmium mg/kg 05128/1998 00S1 5250 - 5249 0.36 B #

Fluoride mg/kg 05128/1998 OOS1 5250- 5249 3.8 #

Iron mg/kg 05128/1998 OOSI 5250 - 5249 15300 #

Manganese mg/kg 05/28/1998 OOS1 5250- 5249 230 #

Molybdenum mg/kg 05128/1998 OOS1 5250- 5249 1.8 B #

Nitrate . mg/kg 05/28/1998 OOS1 5250- 5249 214 #

Percent Solids % 05/28/1998 OOS1 5250 - 5249 65.61 #

Selenium mg/kg 05128/1998 OOS1 5250 - 5249 0.47 B #

Strontium mg/kg 05/28/1998 0OSI 5250 - 5249 69.9

Sulfate mg/kg 05/28/1998 00S1 5250 - 5249 2320 #

Total Phosphorus as P04 mg/kg 05128/1998 OOS1 5250 - 5249 3.7 #

Uranium mg/kg 05128/1998 OOS1 5250 - 5249 5.5 #

Vanadium mg/kg 05/28/1998 0OSI 5250- 5249 34.5 #

Zinc mg/kg 05128/1998 OOS1 5250 - 5249 65.6 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1213
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA CA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limris. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: n - validated according to Quality Assurance guidelines.

Page 17



SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1214
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NI-14 mg/kg 05/28/1998 00S1 5249- 5248.9 71.4 - -

Arsenic mg/kg 05/28/1998 00S1 5249 - 5248.9 6.6 #

Cadmium mg/kg 05/28/1998 OOSI 5249- 5248.9 0.49 B #

Fluoride mg/kg 05/28/1998 00S1 5249- 5248.9 2.3 B #

Iron mg/kg 05/28/1998 OOS1 5249 - 5248.9 17400 #

Manganese mg/kg 05/28/1998 0OSI 5249- 5248.9 395 6

Molybdenum mg/kg 05/28/1998 OOS1 5249 - 5248.9 2.2 B #

Nitrate mg/kg 05/28/1998 00S1 5249 - 5248.9 170 #

Percent Solids % 05/28/1998 0OSI 5249- 5248.9 66.15 #

Selenium mg/kg 05/28/1998 00S1 5249- 5248.9 0.30 U # 0.3

Strontium mg/kg 05/28/1998 O0SI 5249- 5248.9 54.2 #

Sulfate mg/kg 05/28/1998 OOSI 5249 - 5248.9 1030 #

Total Phosphorus as P04 mg/kg 05/28/1998 OOSI 5249 - 5248.9 2.1 B #

Uranium mg/kg 05/28/1998 00S1 5249 - 5248.9 4.6 #

Vanadium mg/kg 05/28/1998 00S1 5249 - 5248.9 29.0 #

Zinc mg/kg 05/28/1998 00S1 5249 - 5248.9 68.4
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1214
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA OA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA < 0.995.
A TIC is a suspected aldol-condensatbon product.
8 Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection lmit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate Injection precision not met.
N Inorganic or radlochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: # = validated according to Quality Assurance guidefines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFNO1. RIFLE (NEW)
LOCATION: 1215
REPORT DATE: 10/2511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/2811998 0OS1 5249 - 5248.7 93.4 # - -

mg/kg 05/28/1998 00S2 5249 - 5248.7 97.0 #

Arsenic mg/kg 05/28/1998 00S1 5249 - 5248.7 6.1 #

mg/kg 05/28/1998 00S2 5249 - 5248.7 6.7 #

Cadmium mg/kg 05/2811998 OOS1 5249 - 5248.7 0.45 B #

mg/kg 05/28/1998 00S2 5249 - 5248.7 0.56 B #

Fluoride mg/kg 05/28/1998 OOS1 5249 - 5248.7 4.8 #

mg/kg 05/28/1998 00S2 5249 - 5248.7 4.6 #

Iron mg/kg 05/28/1998 00S1 5249 - 5248.7 14800 #

mg/kg 05128/1998 00S2 5249 - 5248.7 15000 -#

Manganese mg/kg 05/28/1998 OOS1 5249- 5248.7 292 #

mg/kg 05/28/1998 00S2 5249 - 5248.7 259 #

Molybdenum mg/kg 05/28/1998 OOS1 5249 - 5248.7 1.7 B #

mg/kg 05/28/1998 00S2 5249- 5248.7 1.5 B #

Nitrate mg/kg 05128/1998 OOSI 5249 - 5248.7 111
mg/kg 05/28/1998 00S2 5249- 5248.7 109 #

Percent Solids % 05/28/1998 OOSI 5249 - 5248.7 76.85 #

* 05/28/1998 00S2 5249- 5248.7 77.14 #

Selenium mg/kg 05/28/1998 OOSI 5249 - 5248.7 0.26 U U 0.26
mg/kg 05/28/1998 00S2 5249- 5248.7 0.26 U # 0.26

Strontium mg/kg 05128/1998 00S1 5249 - 5248.7 52.4 U - -

mg/kg 05/28/1998 00S2 5249 - 5248.7 53.2 #

Sulfate mg/kg 05/28/1998 00S1 5249- 5248.7 950 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1215
REPORT DATE: 10/2511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Sulfate mg/kg 05/28/1998 00S2 5249 - 5248.7 929 - -

Total Phosphorus as P04 mg/kg 05/28/1998 OOS1 5249 - 5248.7 3.2 -

mg/kg 05/28/1998 00S2 5249 - 5248.7 3.2 - -

Uranium mg/kg 05/28/1998 OOS1 5249 - 5248.7 7.3 #

mg/kg 05/28/1998 00S2 5249 - 5248.7 5.2 #

Vanadium mg/kg 05/28/1998 00S1 5249 - 5248.7 27.0 #

mg/kg 05/28/1998 00S2 5249- 5248.7 29.7 #

Zinc mg/kg 05/28/1998 OOSI 5249 - 5248.7 56.7 #

mg/kg 05/2811998 00S2 5249 - 5248.7 59.5 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1215
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA < 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found In method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range ot the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical. Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.

W Post-digestion spike outside control limits while sample absorbance < 50% of anabbical spike absorbance.
0 Analyte detennined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination. pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: # validated ccording to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1201 Risk Assessment Sample Site
REPORT DATE: 10/2511999 10:50 am

C- rt

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/29/1998 OOS1 --.5 2.0 -#

Arsenic mg/kg 05/29/1998 00S1 --.5 5.3 -

Cadmium mg/kg 05/29/1998 OOSI - -.5 0.13 U # 0.13

Fluoride mg/kg 05/29/1998 OOS1 - -.5 9.4 #

Iron mg/kg 05/29/1998 OOSI - -.5 12100 #

Manganese mg/kg 05/29/1998 OOS1 - -.5 250 #

Molybdenum mg/kg 05/29/1998 OOS1 - -.5 0.52 B U #

Nitrate - mg/kg 05/29/1998 OOS1 --.5 1.7 B U #

Percent Solids % 05/29/1998 OOS1 - -.5 74.46 #

Selenium mg/kg 05/29/1998 OOSI - -.5 0.27 U 0.27

Strontium mg/kg 05/29/1998 00S1 - -.5 96.5 #

Sulfate mg/kg 05/29/1998 00S1 - -.5 933 #

Total Phosphorus as P04 mg/kg 05/29/1998 OOS1 - -.5 0.58 U 0.58

Uranium mg/kg 05/29/1998 OOSI --.5 5.2 -

Vanadium mg/kg 05/29/1998 OOS1 --. 5 19.8 #

Zinc mg/kg 05/29/1998 00SI --.5 37.4 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1201 Risk Assessment Sample Site
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control brmits.
+ Correlation coefficient for MSA < 0.995.
A TIC is a suspected aldokcondensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in rnethod blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determrined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection lirnit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. 0 Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result X Location is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: N = validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1202 Risk Assessment Sample Site
REPORT DATE: 1012511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NI-14 mg/kg 05/29/1998 00S1 - -.5 0.56 - -

Arsenic mg/kg 05/29/1998 OOS1 --.5 5.8 #

Cadmium mg/kg 05/29/1998 00S1 - -.5 0.14 B #

Fluoride mg/kg 05/29/1998 OOS1 - -.5 9.1 #

Iron . mg/kg 05/29/1998 00SI -.-. 5 15100 #

Manganese mg/kg 05/29/1998 00S1 --.5 301 #

Molybdenum mg/kg 05/29/1998 00SI --. 5 0.60 B U #

Nitrate mg/kg 05/29/1998 00SI --.5 1.6 B U #

Percent Solids % 05/29/1998 0OSI - -.5 74.10 #

Selenium mg/kg 05/29/1998 OOSI - -.5 0.27 U 0.27

Strontium mg/kg 05/29/1998 OOS1 - -.5 117 #

Sulfate mg/kg 05/29/1998 0OS1 - .5 557 #

Total Phosphorus as P04 mg/kg 05/29/1998 OOSI --.5 0.58 U 0.58

Uranium mg/kg 05/29/1998 OOS1 --.5 4.5 #

Vanadium mg/kg 05/29/1998 OOSI --.5 25.3 #

Zinc mg/kg 05/29/1998 00S1 --.5 44.5 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1202 Risk Assessment Sample Site
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEESOO

DIGESTION CODES:
ESL1 ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA < 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.

W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defned (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER: # = validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1203 RIsk Assessment Sample Site
REPORT DATE: 10/2511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/29/1998 O0SI - -.5 6.2 # - -

mg/kg 05/29/1998 00S2 --.5 7.4 #

ArsenIc . . mg/kg 05/29/1998 OOS1 - -.5 6.5 #

mg/kg 05/29/1998 00S2 - -.5 6.3 -

Cadmium mg/kg 05/29/1998 00S1 - -.5 0.15 U 0.15
mg/kg 05/29/1998 00S2 - .5 0.14 U # 0.14

Fluoride mg/kg 05/29/1998 00S1 --.5 10.5 -

mg/kg 05/29/1998 00S2 --.5 10.4 #

Iron mg/kg 05/29/1998 0OSI --.5 16400 , #

mg/kg 05/29/1998 00S2 --.5 17200 #

Manganese mg/kg 05/2911998 OOS1 --.5 306 #

mg/kg 05/29/1998 00S2 --.5 298 #

Molybdenum mg/kg 05/29/1998 00S1 --. 5 0.78 B #
mg/kg 05/29/1998 00S2 --. 5 0.79 B #

Nitrate mg/kg 05/29/1998 00S1 - -.5 - 2.0 B U #
mg/kg 05/29/1998 00S2 --. 5 2.1 B U #

Percent Solids % 05/2911998 00S1 - -.5 67.91 #
% 05/29/1998 00S2 --.5 69.70 # - -

Selenium mg/kg 05/2911998 00S1 --.5 0.29 U # 0.29
mg/kg 05/29/1998 00S2 --. 5 0.29 U # 0.29

Strontium mg/kg 05/29/1998 0OSI - -.5 123 if - -

mg/kg 05129/1998 00S2 - -.5 121 #

Sulfate mg/kg 05/29/1998 OOS1 - -.5 1620 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1203 Risk Assessment Sample Site
REPORT DATE: 1012511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Sulfate mg/kg 05/29/1998 00S2 --.5 750 #

Total Phosphorus as P04 mg/kg 05/2911998 OOSI - -.5 0.63 U 0.63

mg/kg 05/29/1998 00S2 --. 5 0.62 U 0.62

Uranium mg/kg 05/29/1998 0OSI --.5 5.8 #

mg/kg 05/29/1998 00S2 --.5 5.5 # -

Vanadium mg/kg 05/29/1998 00S1 --.5 28.8 - #

mg/kg 05/29/1998 00S2 --.5 34.2 #

Zinc mg/kg 05/2911998 OOS1 --.5 48.4 - -

mg/kg 05/29/1998 00S2 - -.5 45.8 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1203 Risk Assessment Sample Site
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA < 0.995.
A TIC Is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.

- E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined in diluted.sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH 2 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location is undefined.
U Parameter analyzed for but was not detected.

OA QUALIFIER: = validated according to Quality Assurance guidelines.

Page 29



SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01. RIFLE (OLD)
LOCATION: 1204 Risk Assessment Sample Site
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/29/1998 OOS1 - -.5 0.84 -

Arsenic mg/kg 05129/1998 0OS1 --.5 7.2 #

Cadmium mg/kg 05/29/1998 OOS1 --.5 0.17 B #

Fluoride mg/kg 05/29/1998 OOS1 - -.5 10.0 - -

Iron . mg/kg 0512911998 OOS1 --.5 16600 -

Manganese mglkg 05129/1998 00S1 --.5 329 #

Molybdenum mglkg 0512911998 OOS1 --.5 0.64 B U #

Nitrate mg/kg 05/29/1998 OOS1 -.5 1.9 B U #

Percent Solids % 05/29/1998 OOS1 - -.5 70.87 #

Selenium mg/kg 05/29/1998 OOS1 --. 5 0.28 U 0.28

Strontium mg/kg 05/29/1998 OOS1 - -.5 132 -

Sulfate mg/kg 05/29/1998 OOS1 - -.5 424 #

Total Phosphorus as P04 mg/kg 05/29/1998 OOSI - -.5 0.61 U 0.61

Uranium mg/kg 05/29/1998 OOS1 --.5 4.8 #

Vanadium mg/kg 05/29/1998 OOS1 . --.5 32.0 #

Zinc mg/kg 05/29/1998 OOS1 -.5 50.0 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RF01, RIFLE (OLD)
LOCATION: 1204 Risk Assessment Sample Site
REPORT DATE: 10/2511999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION-CODES:
ESLI ESL Labatory Report ESLRPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ Correlation coefficient for MSA < 0.995.
A TIC is a suspected aldol-condensation product.
8 Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
D Analyte determined In diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA QUALIFIER # = validated according to Quality Assurance guidelines.
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1205 Risk Assessment Sample Site
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA OA LIMIT CERTAINTY

Ammonia as NH4 mg/kg 05/29/1998 0OSI --.5 3.8 - -

Arsenic mg/kg 05/29/1998 OOS1 --.5 7.0 - -

Cadmium mg/kg 05/29/1998 OOS1 --.5 0.14 B #

Fluoride mg/kg 05/29/1998 00S1 - -.5 8.8 #

Iron mg/kg 05/29/1998 OOS1 - -.5 15400 #

Manganese mg/kg 05/29/1998 OOS1 --.5 300 #

Molybdenum mg/kg 05/29/1998 0OSI - -.5 0.52 B U #

Nitrate mg/kg 05/29/1998 OOS1 - -.5 2.0 B U #

Percent Solids % 05/29/1998 OOS1 - -.5 . 72.14 -

Selenium mg/kg 05/29/1998 OOS1 - -.5 0.28 U 0.28

Strontium mg/kg 05129/1998 OOS1 --.5 J45 #

. Sulfate mg/kg 05/29/1998 00S1 --.5 2110 -

Total Phosphorus as P04 mg/kg 05/29/1998 OOS1 - -.5 0.60 U 0.6

Uranium mg/kg 05/29/1998 0OSI --.5 4.5 #

Vanadium mg/kg 05/29/1998 00S1 --.5 27.9 #

Zinc mg/kg 05/29/1998 0OSI --.5 47.2 #
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SEDIMENT CHEMISTRY DATA BY LOCATION FOR SITE RFO01, RIFLE (OLD)
LOCATION: 1205 Risk Assessment Sample Site
REPORT DATE: 10/25/1999 10:50 am

SAMPLE: ELEV. RANGE DIGEST. SAMP QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID (FT NGVD) CODE DESC. RESULT LAB DATA QA LIMIT CERTAINTY

RECORDS: SELECTED FROM USEE500

DIGESTION CODES:
ESLI ESL Labatory Report ESL-RPT-99-04

SAMPLE DESCRIPTORS (UNIFIED SOIL CLASSIFICATION SYSTEM):

LAB QUALIFIERS:
Replicate analysis not within control limits.

+ CorrelatIon coefficient for MSA - 0.995.
A TIC is a suspected aldol-condensation product.
B Inorganic: Result Is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of Interference, see case narrative. Organic: Analyte exceeded caeibratlon range of the GC-MS.
Z Laboratory defined (USE PA CLP organic) qualifier. see case narrative.
H Holding time expired, value suspect.
I Increased detection Emit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit.
W Post-digestion spike outside control limits while sample absorbance c 50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochior concentrations between 2 columns.
X Laboratory detned (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CLP organic) qualiller, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. 0 Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampflng. R Unusable result. X Location Is undefined.
U Parameter analyzed for but was not detected.

QA OUALIFIER: # = validated according to Quality Assurance guidelines.
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VEGETATION CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1206
REPORT DATE: 10/25/1999 10:42 am

SAMPLE: MATRIX QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID SUBTYPE RESULT LAB DATA QA LIMIT CERTAINTY

Arsenic mg/kg 05/27/1998 OOVI CATTAIL STEMS 1.3 U - -

mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 2.1 #

Cadmium mg/kg 05/27/1998 OOVI CATTAIL STEMS 0.75 #
mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 0.29 B #

Iron mg/kg 05/27/1998 OOVI CATTAIL STEMS 779 - #
mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 3360 -#

Loss on Drying % 05/27/1998 OOV1 CATTAIL STEMS 86.8 #
e 05/27/1998 0OV2 CATTAIL ROOTS 88.7 #

Manganese mg/kg 05/27/1998 OOVI CATTAIL STEMS 300 J #
mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 135 J #

Molybdenum mg/kg 05/27/1998 OOVI CATTAIL STEMS 4.4 B #
mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 2.0 B #

Selenium mg/kg 05/27/1998 OOV1 CATTAIL STEMS 0.79 U #
mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 0.20 U 0.2

Strontium mg/kg 05/27/1998 OOV1 CATTAIL STEMS 141 -

mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 85.5 #

Uranium mg/kg 05/27/1998 OOVI CATTAIL STEMS 0.19 B #

mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 1.7 #

Vanadium mg/kg 05/27/1998 OOV1 CATTAIL STEMS 1.3 B #
mg/kg 05/27/1998 0OV2 CATTAIL ROOTS 11.8 if

Zinc mg/kg 05/27/1998 OOVI CATTAIL STEMS 33.5 #
mghg 05/27/1998 0OV2 CATTAIL ROOTS 34.3 #

.…;.
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VEGETATION CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1206
REPORT DATE: 10/25/1999 10:42 am

SAMPLE: MATRIX QUAUFIERS: DETECTION UN-
PARAMETER UNITS DATE ID SUBTYPE RESULT LAB DATA QA LIMIT CERTAINTY

LAB QUALIFIERS:
* Replicate analysis not within control limits.
+ Correlation coefficient for MSA c 0.995.
A TIC is suspected aldol-condensation product.
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case naeative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratory defined (USEPA CUP organic) qualrier, see case narrative.
H Holding time expired, valwu suspect.
I Increased detection limit due to required dilution.
C Pesticide result confirned by GC-MS.
M GFAA duplicate injection precision not met.
N Inorganic or radiocheniical: Spike sample recovery not within control limits. Organic: Tentatively identified cornpund (TIC).
S Result determined by method of standard addition (MSA).
U Analytical result below detection limit

W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
0 Analye determined in diluted sample.
P > 25% difference in detected pesticide or Arochbor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USEPA CUP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possible grout contamination, pH > 9.
L Less than 3 bore volumes purged prior to sampling. R Unusable result. X Location Is undefined.
U Parameter analzed for but was not detected.

QA QUALIFIER: # = vadated according to Quality Assurance guidelines.
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VEGETATION CHEMISTRY DATA BY LOCATION FOR SITE RFN01, RIFLE (NEW)
LOCATION: 1207
REPORT DATE: 10/25/1999 10:42 am

SAMPLE: MATRIX QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID SUBTYPE RESULT LAB DATA QA LIMIT CERTAINTY

Arsenic mg/kg 05/27/1998 0oV1 CATTAIL STEMS 1.0 U -

mg/kg 05/2711998 00V2 CATTAIL ROOTS 2.5

Cadmium mg/kg 05/27/1998 00VI CATTAIL STEMS 0.11 B #

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 0.51 #

Iron mg/kg 05/27/1998 00V1 CATTAIL STEMS 344 # -

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 3320 #

Loss on Drying % 05/27/1998 OOV1 CATTAIL STEMS 86.7 #

% 05/27/1998 00V2 CATTAIL ROOTS 90.7 - -

Manganese mg/kg 05/27/1998 00V1 CATTAIL STEMS 318 J #

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 220 J #

Molybdenum mg/kg 05/27/1998 00V1 CATTAIL STEMS 5.5 #

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 2.5 B #

Selenium mg/kg 05/27/1998 OOV1 CATTAIL STEMS 1.3 U #

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 0.23 B U #

Strontium mg/kg 05/27/1998 0OV1 CATTAIL STEMS 230 - -

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 142 #

liiur;. .- --,i~ig- 05/27/1998 OOV1 CATTAILSTEMS 0.11 B #

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 0.63 #

Vanadium mg/kg 05/27/1998 OOV1 CATTAIL STEMS 1.3 B #

mg/kg 05/2711I98 00V2 CATTAIL ROOTS '12.3 -

Zinc mg/kg 05/27/1998 OOVI CATTAIL STEMS 24.5 #

mg/kg 05/27/1998 00V2 CATTAIL ROOTS 30.6 . #
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VEGETATION CHEMISTRY DATA BY LOCATION FOR SITE RFN01. RIFLE (NEW)
LOCATION: 1207
REPORT DATE: 10/25/1999 10:42 am

SAMPLE: MATRIX QUALIFIERS: DETECTION UN-
PARAMETER UNITS DATE ID SUBTYPE RESULT LAB DATA QA LIMIT CERTAINTY

LAB QUALIFIERS:
Replicate analysis not within control lmits.

+ Correlation coefficient for MSA '0.995.
A TIC is a suspected a*dol-condensation product
B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.
E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.
Z Laboratoty def'ned (USEPA CLP organic) qualifier, see case narrative.
H Holding time expired, value suspect
I Increased detection limit due to required dilution.
C Pesticide result confirmed by GC-MS.
M GFM duplicate injection precision not met
N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively Identified compund (TIC).
S Result determined by method of standard addition (MSA).
U Analytial result below detection limit
W Post-digestion spike outside control limits while sample absorbance '50% of analytical spike absorbance.
D Analyte determined in diluted sample.
P > 25% difference in detected pesticide or Arochlor concentrations between 2 columns.
X Laboratory defined (USEPA CLP organic) qualifier, see case narrative.
Y Laboratory defined (USE PA CLP organic) qualifier, see case narrative.
> Result above upper detection limit.

DATA QUALIFIERS:
J Estimated value. F Low flow sampling method used. G Possile grout contamination, pH > 9.
L Less than 3 bore volumes purged pdor to sampling. R Unusable result X Location is undefined.
U Parameter analyzed for but was not dtected.

QA QUALIFIER: = validated according to Quality Assurance guidelines.
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