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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The requirements for ground water compliance for UMTRA Project sites, including the
Spook, Wyoming, processing site, are found in the Uranium Mill Tailings Radiation Control
Act (UMTRCA) of 1978 (42 USC 87901 et seq.) and Subparts B and Subpart C of U.S.
Environmental Protection Agency’s (EPA) "Health and Environmental Protection Standards
for Uranium and Thorium Mill Tailings" codified in 40 CFR Part 192 (1994), and the final
rule published in 60 FR 2854 (1995).

Ground water in the uppermost aquifer beneath and downgradient from the Spook site
was contaminated by uranium processing activities that occurred from 1962 until 1966.
Contamination from the tailings pile and the acid pond (including uranium, selenium,
nitrate, and radium-226 and -228) leached into the subsurface by infiltration and migrated
into ground water, forming a plume extending approximately 2500 feet (760 meters)
downgradient from the site.

Under Subpart A of 40 CFR Part 192, the surface remedial action at the Spook site
consisted of stabilizing the uranium mill tailings and other residual radioactive materials in a
disposal cell at the bottom of the Spook open-pit mine and covering the cell with
overburden material. The ground water protection strategy was supplemental standards
based on limited use ground water in the uppermost aquifer because of widespread
ambient contamination.

To comply with Subpart B of 40 CFR Part 192, the proposed ground water compliance
strategy at the Spook site is to perform no remediation. This strategy is based on ground
water in the uppermost aquifer (also the zone of contamination) being classified as limited
use, which allows the application of supplemental standards. Limited use ground water in
the uppermost aquifer beneath the Spook site is neither a current nor a potential source of
drinking water because of widespread, ambient contamination that cannot be cleaned up
using treatment methods reasonably employed in public water supply systems (40 CFR
§192.11(e)). Ground water at the Spook site contains widespread, ambient uranium and
selenium contamination resulting from naturally-occurring conditions (natural uranium
mineralization associated with an alteration front) and from the effects of broadscale
human activity not related to uranium-milling operations (uranium exploration and mining
activities). There is no apparent risk to human health and the environment because there
are no known exposure pathways for ground water from the uppermost aquifer. No one is
using or is projected to use the ground water from this aquifer for any purpose; there is no
discharge of ground water from the uppermost aquifer to deeper aquifers used for
domestic and agricultural purposes or to the surface or to surface water.
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1.0 INTRODUCTION

The Spook, Wyoming, site observational work plan (SOWP) proposes site-specific activities
to achieve compliance with Subpart B of 40 CFR Part 192 (1994) of the final U. S.
Environmental Protection Agency (EPA) ground water protection standards 60 FR 2854
(1995) at this Uranium Mill Tailing Remedial Action (UMTRA) Project site.

1.1

1.2

PURPOSE AND CONTENT

This SOWP provides a plan for selecting ground water remediation and
compliance strategies for UMTRA Project processing sites under Subparts B and
C of 40 CFR Part 192, based on the U.S. Department of Energy (DOE)
Streamlined Approach for Environmental Restoration (SAFER) concept. SAFER
is a methodology tailored to the challenges of conducting environmental
restoration efforts under conditions of significant uncertainty. SAFER is
designed to achieve progress toward a remedial compliance goal, mutually
agreed upon by stakeholders, while managing uncertainties in site knowledge,
remedial technology performance, and regulatory requirements. SAFER
combines elements of the data quality objective (DQO) process and the
observational approach to help plan and conduct efficient and effective
remediation. The DQO process establishes the problem and action requiring
attention and defines the type and quality of data needed for problem resolution.
The observational approach provides an operational framework for managing
uncertainty and planning decision making. The SAFER framework consists of
the planning, assessment and selection, and implementation phases. The first
two phases are included in this document; the third phase will be addressed in
the Spook remedial action plan (RAP).

This draft SOWP (Revision 0) presents a comprehensive summary of existing
site characterization data, a conceptual site model of the nature and extent of
ground water contamination, exposure pathways, and potential impact to
human health and the environment. Section 2.0 describes the requirements for
meeting ground water standards at UMTRA Project sites. Section 3.0 defines
past and current conditions, describes potential environmental and human health
risks, and provides site-specific data that supports the selection of a proposed
ground water compliance strategy. Section 4.0 provides the justification for
selecting the proposed ground water compliance strategy based on the
framework defined in the ground water programmatic environmental impact
statement (PEIS).

GROUND WATER COMPLIANCE STRATEGY

Ground water in the uppermost aquifer beneath and downgradient from the
Spook site was contaminated by uranium processing activities that occurred
from 1962 until 1966. Contamination from the tailings pile and the acid pond
(including uranium, selenium, nitrate, and radium-226 and -228) was released
into the subsurface by infiltration and migrated into ground water, forming a
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1.3

plume extending approximately 2500 feet (ft) (760 meters [m]) downgradient
from the site.

The ground water compliance strategy proposed in this SOWP, in accordance
with Subpart B of 40 CFR Part 192 (1994), is to perform no remediation at the
Spook site. This strategy is based on ground water in the uppermost aquifer
(also the zone of contamination) being classified as limited use, which would
allow the application of supplemental standards. Limited use ground water in
the uppermost aquifer beneath the Spook site is not a current or potential
source of drinking water because of widespread, ambient contamination that
cannot be cleaned up using treatment methods reasonably employed in public
water supply systems (40 CFR §192.11(e)). Ground water in the uppermost
aquifer contains widespread, ambient uranium and selenium contamination
resulting from naturally occurring conditions (natural uranium mineralization
associated with an alteration front) and from the effects of broadscale human
activity not related to uranium milling operations (uranium exploration and
mining activities). The potential for impacts to human health and the
environment related to ground water contamination associated with the Spook
site is minimal for the following reasons: ground water in the area has been
affected by naturally occurring uranium mineralization and human activities
related to regional uranium exploration and mining; ground water in the
uppermost aquifer is not locally used for any purposes; the area is remote and
has a low population density; adequate ground water resources are available
from deeper sandstone units, some under artesian conditions; and there is no
evidence of discharge of contaminated ground water from the uppermost aquifer
to deeper aquifers used for domestic and agricultural purposes, or to the surface
or to surface water.

RELATIONSHIP TO OTHER GROUND WATER DOCUMENTS

Programmatic documents that provide guidance for the SOWP include the DOE
UMTRA Groundwater Program Plan (DOE, 1992a), the Programmatic
Environmental Impact Statement for the Uranium Mill Tailings Remedial Action
Ground Water Project (DOE, 1994) and the Technical Approach to Groundwater
Restoration (TAGR) (DOE, 1993a). The UMTRA Groundwater Program Plan
states the objectives for the UMTRA Ground Water Project and provides an
overall technical plan and management approach for conducting the program.
The PEIS fulfills the following functions: it provides a programmatic decision-
making framework for conducting the UMTRA Ground Water Project; assesses
the potential programmatic impacts of conducting the Project; provides a
method for determining the site-specific ground water compliance strategies;
and provides data and information that can be used to prepare site-specific
National Environmental Policy Act (NEPA) (42 USC 84321 et seq.)
documentation more efficiently. The TAGR provides general technical guidance
concerning how the Ground Water Project will be conducted.

The environmental impacts from the proposed compliance strategy presented in
this SOWP will be assessed in appropriate site-specific NEPA documentation.
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The UMTRA Surface Project Remedial Action Plan and Site Conceptual Design
for Stabilization of the Inactive Uranium Mill Tailings Site at Spook, Wyoming
(DOE, 1990) will be modified and submitted to the U.S. Nuclear Regulatory

Commission (NRC) for concurrence on the UMTRA Project proposed Subpart B
compliance strategy.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING REGULATORY FRAMEWORK

2.0 REGULATORY FRAMEWORK

The requirements for selecting a ground water compliance strategy for the Spook,
Wyoming, processing site are described in this section. These requirements are found in
the Uranium Mill Tailings Radiation Contro/ Act (UMTRCA) of 1978 (42 USC §7901

et seq.) and Subpart B and of EPA’s "Health and Environmental Protection Standards for
Uranium and Thorium Mill Tailings” (40 CFR Part 192 (1994)).

2.1

2.1.1

URANIUM MILL TAILINGS RADIATION CONTROL ACT

The U.S. Congress passed UMTRCA in 1978 in response to public concerns
about the potential health hazards from exposure to uranium mill tailings over
long periods of time. UMTRCA authorized the DOE to stabilize, dispose of, and
control uranium mill tailings and other residual radioactive materials (RRM) at
uranium mill processing sites. UMTRCA designates 24 inactive processing sites
to undergo remediation; directs the EPA to promulgate standards; mandates the
DOE to perform remedial action in accordance with standards prescribed by the
EPA; directs the NRC to concur in the remedial actions; directs the NRC to
license the disposal sites for long-term care; and directs the DOE to enter into
cooperative agreements with the affected states and Indian tribes.

In 1988, Congress amended UMTRCA and authorized the DOE to extend
without limitation the time needed to complete ground water compliance
restoration activities at the processing sites. Section 108 of the UMTRCA
requires that the DOE comply with the proposed EPA standards (40 CFR Part
192 (1994)) and the final standards (60 FR 2854 (1995)).

EPA ground water standards

UMTRCA requires the EPA to promulgate standards for protecting public health,
safety, and the environment from radiological hazards and nonradiological
hazards associated with processing of uranium and the resulting RRM. The
Federal Register gives the following definition for RRM:

(1) Waste (which the Secretary determines to be
radioactive) in the form of tailings resulting from the
processing of ores for the extraction of uranium and other
valuable constituents of the ores; and (2) Other wastes
(which the Secretary determines to be radioactive) at a
processing site which relate to such processing, including
any residual stock of unprocessed ores or low-grade
materials (40 CFR 8192.01(a); 60 FR 2854 (1995)).

On 5 January 1983, the EPA published standards (40 CFR Part 192) for the
disposal and cleanup of RRM. The EPA published proposed changes to the
ground water standards in the Federal Register on 24 September 1987 (52 FR
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SITE OBSERVATIONAL WORK PLAN FOR THE
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36000). The final ground watér standards were published in the Federa/
Register on 11 January 1995 (60 FR 2854).

The standards address two ground water contamination scenarios: Subpart A
addresses future ground water contamination that may occur from RRM
disposal, and Subpart B addresses the cleanup of contamination of ground water
that occurred at the processing sites before disposal of the RRM. Protection of
the ground water from future contamination at the disposal sites is required by
Subpart A and has been addressed in the UMTRA Surface Project. The UMTRA
Ground Water Project addresses the ground water contamination that occurred
at the processing sites and is regulated by Subparts B and C of the EPA
standards.

Subpart B

Subpart B, "Standards for Cleanup of Land and Buildings Contaminated with
Residual Radioactive Materials from Inactive Uranium Processing Sites," requires
that remedial action at processing sites be conducted to ensure that the
amounts of RRM in ground water meet any one of three ground water
standards:

® Background levels: concentrations of constituents in nearby ground water
that were not affected by processing activities (60 FR 2854; 40 CFR
§192.12(c)).

® Maximum concentration limits (MCL): the EPA’s maximum limits for
concentrations of certain hazardous constituents in ground water, as
proposed for the UMTRA Project. The MCLs for inorganic constituents that
apply to UMTRA Project sites are provided in Table 2.1 (60 FR 2854;
40 CFR 8192.12(c)).

® Alternate concentration limits (ACL): alternate limits for hazardous
constituents that do not pose a substantial present or potential hazard to
human health or the environment as long as the limits are not exceeded (60
FR 2854; 40 CFR §192.12(c)(2)).

Subpart B also provides for active ground water remediation or for selecting
natural flushing as a means to meet the proposed standards. Active ground
water remediation would require the application of engineered ground water
remediation methods such as gradient manipulation, ground water extraction
and treatment, and in situ ground water treatment to achieve compliance with
the proposed standards. Natural flushing means allowing natural ground water
processes to reduce the contamination in ground water; these processes must
allow the standards to be met within 100 years. Institutional controls that
protect human health (measures that restrict access to contaminated ground
water and satisfy beneficial uses of ground water) and an adequate monitoring
program must be established and maintained during the period of natural
flushing. Ground water also must not currently be, or be projected to become, a
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Table 2.1 MCLs for inorganic constituents for ground water protection
for UMTRA Project sites®

Constituent Maximum concentration?
Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Lead 0.05
Mercury 0.002
Molybdenum 0.1
Nitrate (as N) 10.0¢
Selenium 0.01
Silver 0.05
Combined radium-226 and radium-228 5 pCi/L
Combined uranium-234 and uranium-238 30 pCi/Ld
Gross alpha-particle activity‘ 15 pCi/L

(excluding radon and uranium)

360 FR 2854 (1995).

bMilligrams per liter unless otherwise noted.

CEquivalent to 44 milligrams per liter (mg/L) nitrate expressed as NOg.
quuivalent to 0.044 mg/L.
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2.1.2

2.2

source of drinking water during the period of natural flushing (60 FR 2854; 40
CFR §192.12(c)(2)(i)).

Subpart C

Subpart C, "Implementation,” includes guidance for implementing methods and
procedures to provide reasonable assurance that the provisions of Subpart B are
satisfied. Subpart C requires that the conditions of Subpart B be met on a site-
specific basis, using information gathered from site characterization and
monitoring. A remedial action plan must be presented, stating the schedule and
steps necessary to complete the cleanup of ground water at the sites to meet
the conditions of Subpart B (60 FR 2854; 40 CFR §192.20(b)(4)).

Subpart C provides guidance for implementing methods and procedures to
provide reasonable assurance that the provisions of Subpart B are satisfied (60
FR 2854; 40 CFR §192.21(g)).

Cooperative agreements and state requirements

The UMTRCA requires that remedial action be accomplished with the full
participation and concurrence of the affected states and Indian tribes on whose
lands the uranium mill tailings are located or disposed. The UMTRCA also
directed the DOE to enter into cooperative agreements with these states and
Indian tribes. No Indian tribes are affected by the activities at the Spook site. A
cooperative agreement for the UMTRA Surface Project with the state of
Wyoming was executed 16 February 1984.

The Wyoming state regulations for ground water are in Chapter VIl of the state
of Wyoming water quality standards (State of Wyoming, 1993) and are
presented as points of reference that support the limited use EPA ground water
definition. Ground water found closely associated with commercial deposits of
minerals, as found at the Spook site, may be considered Class V ground water
and is not suitable for domestic, agricultural, and livestock uses, fish and
aquatic life, or industrial purposes (Section 4(d)(8)(b)). In addition, Class VI
ground water may be unusable or unsuitable for use because it is so
contaminated that it would be economically or technologically impractical to
make the water usable (Section 4(d)(9)(b)). In classifying ground water, the
state takes into account the technical practicality and economic reasonableness
of treating ambient water quality to meet suitability standards for use (Section
5(a)). The state’s water quality MCLs for domestic use (Section 4(d)(1)) are
similar to those proposed by EPA MCLs with the exception of uranium. The
state established a MCL of 5.0 milligrams per liter (mg/L); the EPA established a
MCL for uranium of 30 picocuries per liter (pCi/L), equivalent to 0.044 mg/L.

NATIONAL ENVIRONMENTAL POLICY ACT

Implementation of the UMTRCA represents a major federal action subject to the
requirements of NEPA. The Council on Environmental Quality’s regulations that
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implement the NEPA are codified in 40 CFR Parts 1500-1508 (1994) and
require that each federal agency develop its own implementing procedures (40
CFR §1507.3). The DOE NEPA regulations are contained in "National
Environmental Policy Act; Implementing Procedures” (10 CFR Part 1021
(1994)). DOE guidance is provided in Recommendations for the Preparation of
Environmental Assessments and Environmental Impact Statements (DOE,
1993b).

Pursuant to the NEPA, the DOE drafted a PEIS in 1994 that analyzed potential
impacts of implementing programmatic alternatives for conducting the Ground
Water Project. The preferred alternative for conducting the Ground Water
Project will be selected by the DOE and published in a record of decision. All
subsequent actions on the UMTRA Ground Water Project, including preparation
of site-specific NEPA documentation, must comply with the record of decision.
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3.0 SUMMARY OF SITE CONDITIONS

This section describes the location and history of the Spook site, including local
geography, past uranium mining and milling activities at and in the vicinity of the site, and
the surface remedial action and associated ground water protection strategy. Site
characterization data and the conceptual site model are also presented.

3.1

3.1.1

3.1.2

SITE DESCRIPTION
Location

The Spook processing and disposal site is in northern Converse County,
Wyoming, approximately 48 miles (mi) (77 kilometers [km]) northeast of Casper
(Figure 3.1). The area is sparsely populated, with the nearest town, Glenrock,
31 mi (50 km) south of the site. The climate is semiarid and cool with
moderate humidity. The average annual precipitation (measured in the Casper
area) is 11 inches (28 centimeters [cm]) with 60 percent of the precipitation
falling during the spring and summer months (DOE, 1989). The ground is
covered principally with short-grass prairie vegetation.

The Spook site is situated in the southern end of the Powder River Basin, a deep
structural basin that lies along the east flank of the Middle Rocky Mountains.
Sedimentary rocks in the area generally dip less than 2 degrees to the northeast.
The gently rolling topography in the vicinity of the site has an elevation of
approximately 5100 ft (1555 m). Drainage in the area is to the east and
southeast toward the Dry Fork of the Cheyenne River, an intermittent stream
approximately 1 mi (1.6 km) south of the site. Surface drainage is controlled to
the north by the Cheyenne River Divide.

The southern part of the Powder River Basin contains significant uranium and
coal deposits. The site is underlain by uranium mineralization associated with
an alteration front in sandstone of the Tertiary Wasatch Formation. Uranium
has been mined from open-pit mines (including the Spook pit) along the
alteration front in the area. The-Bear Creek uranium mill site (an UMTRCA
Title Il site) is approximately 2 mi (3 km) north of the Spook site.

History of operations and surface remediation

Through the 1960s, much of the uranium ore mined in the United States was
processed by private companies under contract to the federal government for
use in national defense research and weapons development. The Spook site
was formerly mined for this purpose by the Wyoming Mining and Milling
Company and by Western Nuclear, Inc.

The Spook open-pit mine was first excavated in 1962 and operated as a
producing mine until 1966. A total of 42,600 tons (38,647 tonnes) of uranium
ore were extracted. Initially uranium ore from the Spook mine was processed at
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

the uranium mill at Jeffrey City, Wyoming, 165 mi (265 km) west of the site.
As lower-grade ore was mined, it became more economical to process the ore
on the site, so a uranium upgrading plant was established at the Spook site.

The uranium milling process at the Spook upgrader consisted of an acid-curing
process used in conjunction with percolation heap leaching. In this process,
crushed sandstone containing the uranium was agglomerated into small pellets
containing ore, water, and sulfuric acid. These peliets were loaded into large
vats and allowed to cure (giving time for the interstitial sulfuric acid to react
with the ore pellets). After curing, an acidified solution was circulated through
the pellet bed within the vats and then drained. This pregnant, uranium-bearing
solution was processed by ion exchange. The pelletized ore was then washed,
and this wash solution was used to leach uranium from the next batch of
pellets. The barren, washed pellets were disposed of in the open-pit mine. The
uranium-bearing solution was passed through ion exchange columns containing
an ammonium-bearing exchange resin. Uranyl sulfate complexes in the acid
uranium-bearing solution were exchanged for ammonium, separating the
uranium from other metals in the pregnant solution. The uranium was then
removed from the exchanger (eluted) by passing another solution through the
exchange column that released the uranium from exchange sites. There were
several possible elutants, including sulfuric acid solution or acidified solutions of
ammonium chloride or sodium nitrate. The latter elutant was probably used at
the Spook upgrader, since this would explain the elevated concentrations of
nitrate in ground water. After elution, the resins were regenerated using a
solution of nitric acid followed by solutions of sodium and ammonium hydroxide.
The eluted uranium was precipitated from solution as an oxide by neutralization
with anhydrous ammonia. Some liquid was removed from this precipitate,
leaving a thick slurry that was trucked to the uranium mill at Jeffrey City. The
residue sands (tailings) were placed on the surface at the mill site and into the
open-pit mine. The solutions used in the process were disposed of on the
tailings pile and in the acid pond 1500 ft (460 m) south of the mill site (Merritt,
1971; Mashbir, 1964).

As a result of this operation, process reagents and derivatives in the
contaminated ground water at the site include sulfate, ammonium, sodium,
nitrate, and possibly chloride. In addition, leaching the ore would have
solubilized several metals and non-metals, including aluminum, iron, calcium,
magnesium, potassium, manganese, selenium, molybdenum, chrome, nickel,
zinc, and the thorium progeny of uranium decay, including thorium-230, radium-
226, and lead-210.

Water used for ore processing came from two wells near the mill site completed
at depths of 350 and 700 ft (107 and 213 m), respectively. The volume of
water used in the processing activities is not known, but the wells were capable
of yielding 60 and 150 gallons per minute (gpm) (4 to 9.5 liters per second
[L/s]) respectively, based on well permit information from the Wyoming State
Engineer’s Office.
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3.1.3

Surface remediation at the Spook processing site under Subpart A of 40 CFR
Part 192 (1994) consisted of stabilizing the RRM in a disposal cell at the bottom
of the Spook open-pit mine. Surface remedial action was completed in
November 1989. An estimated 269,600 cubic yards (yd3) (206,200 cubic
meters [m3]) of uranium mill tailings and other RRM were consolidated and
stabilized in the disposal cell. The disposal cell includes a basal clay layer and is
covered with a fine-grained infiltration and radon barrier. These features were
designed to minimize infiltration, seepage, and migration of leachate from the
bottom of the cell. The state of Wyoming then backfilled the Spook open-pit
mine with overburden material. The surface was restored and revegetated. The
top of the UMTRA disposal cell is now buried approximately 35 ft (11 m) below
the existing land surface.

The surface remedial action ground water protection strategy at the Spook site,
under Subpart A of 40 CFR Part 192, is based on the application of
supplemental standards to limited use ground water in the uppermost aquifer.
The limited use designation is based on ground water in the uppermost aquifer
not being currently or potentially a source of drinking water because it contains
widespread, ambient uranium and selenium contamination resulting from
naturally occurring conditions (natural uranium mineralization associated with an
alteration front), and from the effects of broadscale human activity not related
to uranium milling operations (uranium exploration and mining activities) such
that it cannot be effectively cleaned up for drinking or other beneficial purposes
using treatment methods reasonably employed in public water supply systems
(52 FR 36007).

The state of Wyoming, as agent for the United States of America, acquired title
to a 13.5-acre (ac) (5.5-hectare [ha]) surface area over the disposal cell. The
NRC developed regulations for issuing a general license for the long-term care of
Title | disposal sites (10 CFR part 40 (1994)). Under these regulations, the
general license becomes effective when the NRC concurs with the DOE’s
certification that the surface remedial action at the site is complete. In
September 1993, the general license for Subpart A was issued for the Spook
site.

Land and water use

The land surrounding the site is used predominantly for sheep and cattle
ranching. Some irrigated hay production takes place along the Dry Fork of the
Cheyenne River. Prior to 1982, uranium mines were also in production
throughout the area.

Good quality ground water from confined aquifers in the Tertiary Wasatch and
Fort Union Formations is used for domestic and stock watering purposes in the
area. Ground water from the unconfined mineralized sandstone (uppermost
aquifer) beneath the Spook site is not used because it is of marginal quality
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3.1.4

(because of mineralization and related mining and milling activities) and the
sustained yield of ground water from the aquifer is less than yields from
underlying confined aquifers.

Sources of existing data

Development and evaluation of the conceptual site model for the Spook site are
based on a review of DOE site characterization data generated for the surface
remediation phase of the UMTRA Project and reported in the RAP (DOE, 1990).
Site characterization data include reconnaissance information, U.S. Geological
Survey topographic maps, aerial photography, core and corehole logs, lithologic
logs and well completion records from drilling and monitor well installation, data
from water quality sampling, and aquifer testing data. Monitor well and water
quality data are available in the UMTRA Project Software Program for
Environmental Analysis and Reporting database (DOE, 1992b).

DOE installed 35 monitor wells (SPKO1-0910 through -0944) in hydrogeologic
units beneath the Spook site between December 1986 and August 1988
(Figure 3.2 and Table 3.1). Several monitor wells were decommissioned to
facilitate remedial activities (SPKO1-0910, -0911, -0928, -0929 and -0940) or
because of well construction problems (SPK01-0926). Monitor wells were
sampled for ground water quality from February 1987 through December 1988
(Table 3.2). The number of sampling rounds per well varies from two to six,
depending on when the monitor wells were installed. Water levels were
measured in the monitor wells during these sampling rounds, as well as during
July 1994. Three domestic wells (SPKO1-0800, -0803, and -0903) completed
in deeper aquifers in the vicinity were also sampled for ground water quality.
Details of well construction are not known. Water levels were not taken from
these three wells, because two flowed at the surface and one had a windmill to
provide water.

Water quality data through August 1988 were included in the RAP (DOE, 1990).
A water sampling round was completed in December 1988 to verify data from
the August 1988 sampling round, particularly for the new monitor wells
installed during August 1988. These data fulfilled the requirements for site
characterization in the RAP and allowed development of a ground water
compliance strategy and concurrence from the NRC on the surface remedial
action at the Spook site. With supplemental standards, based on Class Il
(limited use) ground water, as the compliance strategy, the NRC, DOE, and
state agreed that it would not be necessary to continue ground water
monitoring for compliance purposes. Therefore ground water sampling was
discontinued after December 1988 (DOE, 1993¢).

Relevant site characterization data are attached as Appendices A through E to
this report. These data are monitor well lithologic logs (Appendix A); monitor
well completion records (Appendix B); ground water elevations (Appendix C);
ground water quality data by parameter (Appendix D); and a calculation set for
aquifer pumping tests (Appendix E). Industry and government reports and
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

3.2

3.2.1

information from the literature were also used in the investigation and are listed
in the reference section.

SITE CHARACTERIZATION

Hydrogeology

Continental fluvial sediments of the Tertiary Wasatch Formation more than

300 ft (90 m) thick underlie the Spook site and dip less than 2 degrees to the
northeast. The Wasatch Formation consists of lenticular fine-grained to
conglomeratic arkosic sandstone, siltstone, claystone, carbonaceous shale, and
coal. The Wasatch Formation is divided into three distinct hydrogeologic units:
the upper sandstone unit, the middle shale unit, and the lower sandstone unit.
The upper sandstone unit is considered the uppermost aquifer for demonstrating
compliance with Subpart B of the final EPA ground water protection standards
(60 FR 2854 (1995)).

The upper sandstone unit consists of moderately cemented, fine- to coarse-
grained sandstone containing silty shale lenses. It ranges in thickness from 70
to 140 ft (21 to 43 m). The middle shale unit is composed of well-consolidated
silty shale. It ranges in thickness from 40 ft (12 m) in the vicinity of the site to
greater than 180 ft (65 m) east of the site. The lower sandstone unit consists
of moderately cemented, fine- to coarse-grained sandstone, with the top of the
unit in excess of 160 ft (49 m) below the surface near the site (Figures 3.2,
3.3, and 3.4).

Ground water beneath the Spook site occurs in the upper and lower sandstone
units of the Wasatch Formation under unconfined and confined conditions,
respectively. Depths to the water table in the upper sandstone unit range from
40 to 120 ft (12 to 37 m) below the ground surface. The observed saturated
thickness of the upper sandstone unit is approximately 20 ft (6 m) in the vicinity
of the site. The upper and lower sandstone units are separated by an aquitard
consisting of a thick, laterally extensive silty-shale unit (middle shale unit) with
no apparent hydraulic interconnection between the two units.

Ground water in the upper sandstone unit in the vicinity of the site is recharged
by infiltration of precipitation and seepage from intermittent streams. Recharge
also resulted from processing solutions used in milling during the 1960s. There
is no evidence of discharge of ground water from the upper sandstone unit to
the land surface or surface water in the vicinity of the site (based on field
observations and conversations with local ranchers). Seasonal fluctuations of
the potentiometric surfaces of the upper and lower sandstone units are generally
less than 1 ft (0.3 m), based on water level measurements taken during 1987
and 1988. Comparison of ground water elevations measured during 1987-1988
to elevations measured during July 1994 indicates relatively stable ground water
conditions in the upper and lower sandstone units in the vicinity of the Spook
site.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

The predominant ground water flow direction in the upper sandstone unit is to
the northeast, under an average horizontal hydraulic gradient of 0.005

(Figure 3.5). The gradient becomes steeper northeast and southeast of the site.
The configuration of the ground water table in the upper sandstone unit is
controlled by the elevation of the top of the middle shale unit as well as land
surface topography and recharge. The ground water flow direction in the lower
sandstone unit is generally to the southeast under a hydraulic gradient averaging
0.01 (Figure 3.6).

Aquifer pumping tests were conducted in monitor wells SPKO1-0913 and -0928
to measure hydraulic parameters of the upper sandstone unit. The tests were
run for 13.1 and 16.8 hours with an average discharge rate of 3.3 and 4.2 gpm
(0.2 L/s and 0.26 L/s), respectively. Although the average discharge rate (yield)
of ground water from the uppermost aquifer was sustained at approximately 4
gpm (0.25 L/s) during the aquifer pumping tests, steady-state conditions were
not reached. Drawdown of approximately 4 to 5 ft (1 to 2 m) was observed in
the pumping wells from an average saturated thlckness of 14.5 ft (4.4 m) The
two tests indicated an average transmissivity of 225 ft2 /day (2.42 cm /s) in the
upper sandstone unit. The average hydraulic conductivity of the upper
sandstone unit, determined by dividing the transmissivity by the average
saturated thickness (14.5 ft [4.4 m]), was 15 ft/day (5.3 x 103 em/s). The
average linear ground water velocity in the upper sandstone unit was 0.38
ft/day (1.34 x 104 cm/s), based on the above hydraulic conductivity, an
average hydraulic gradient of 0.005, and an estimated effective porosity of
0.20. The aquifer pumping test calculations are presented in Appendix E.

Based on the average linear ground water velocity in the upper sandstone unit, it
is estimated that conservative species of contaminants in ground water could
have migrated approximately 2500 ft (760 m) downgradient from the site since
the period of uranium processing operations during the 1960s. This estimate is
based on limited data and could change, depending on the following conditions:
spatial variability of aquifer parameters, temporal variation in recharge to the
system during and after uranium-processing activities, and retardation of
contaminants. The maximum influx of fluids (and contaminants) through the
unsaturated zone into the ground water system would have occurred while
uranium-processing activities were in progress. Fluid from the tailings (which
were deposited adjacent to and into the Spook open-pit mine) would infiltrate
from the bottom of the pit into ground water at a depth of approximately 20 ft
(6 m) below the surface. After milling operations ceased, the principal driving
force for contaminant migration decreased and steady-state conditions were
approached in the aquifer over time. After completion of remedial action at the
Spook site, the open-pit mine was filled in with overburden materials, causing
the vertical distance to the water table to increase from 20 ft (6 m) to
approximately 100 ft (30 m) reducing the ability of fluids to migrate into the
ground water system.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

3.2.2 Geochemical conditions and regional ground water quality

The Spook uranium mill site is underlain by uranium mineralization associated
with an alteration front in the upper sandstone unit. Uranium ore deposits
characteristically occur at irregular intervals along the alteration front, as
evidenced by the Bear Creek open-pit mine north of the Spook site and Kerr
McGee open-pit mines south of the site. The primary regional mineralization
episode probably occurred during the Oligocene through early Miocene Ages as
oxidizing ground water moved from the south through sandstone aquifers in the
Wasatch Formation and through overlying formations, dissolving disseminated
minerals that contained trace amounts of uranium, molybdenum, and selenium
(Galloway, 1979). The metal-bearing ground water migrated toward the west,
north, and east, until changes in physical and geochemical conditions caused
precipitation of uranium, selenium, and molybdenum along the edges of the
alteration front. Figure 3.7 shows the resulting pattern of mineralization, with
the alteration front separating the unaltered sandstones (west, north, and east
of the front) from the altered sandstones in the interior of the front. The Spook
site lies on that front, at the boundary between altered and unaltered
sandstones.

There is generally a geochemical gradient within uranium-mineralizing alteration
fronts, with vanadium and selenium precipitates being concentrated on the
altered (interior) side of the front, uranium concentrated in the middle, and
molybdenum concentrated on the unaltered (exterior) side. In the Powder River
basin, selenium precipitates have been identified as being ferroselite in the
interior of the front, with some elemental selenium occurring on the reduced
side (Granger and Warren, 1974).

At present, the ground water flow direction in the upper sandstone unit beneath
the Spook site is from the southwest to northeast, moving from the unaltered
sandstones, which contain no uranium mineralization, through the uranium-
bearing alteration front and into the oxidized, altered sandstones. As the ground
water encounters uranium- and selenium-bearing minerals, it dissolves those
minerals. Thus, as naturally-occurring ground water moves from the unaltered
zones into the area of altered sandstones, ground water quality can be expected
to degrade as naturally-occurring uranium and selenium are dissolved into the
ground water. Evidence that this natural degradation of ground water quality
has occurred in the vicinity of the alteration front is provided in Figure 3.7,
which shows that uranium and selenium concentrations in natural ground
waters are higher within the area of altered sandstones.

Ground water beneath the Spook site is within the altered, oxidized interior of
the alteration front. Ground water from the west side of this front (farther
upgradient) would encounter conditions in unaltered, reduced sandstones, which
are not representative of conditions beneath and downgradient from the Spook
site.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

Because of the influence of the alteration front geochemical gradient on ground
water chemistry at the site, background ground water quality must be assessed
using available information on regional background conditions and information
from downgradient monitor wells that have not been impacted by uranium
processing operations. Background ground water quality is the quality of ground
water expected in the vicinity of the Spook site if contamination had not
occurred as a result of uranium-processing activities.

Regional background ground water quality data from sandstones in the Wasatch
Formation were collected by Rocky Mountain Energy (RME) from 22 domestic
wells and monitor wells during the period between 1974 and 1977 (RME,
1983). The wells were completed in both the altered and unaltered portions of
the Wasatch Formation, as determined by their location relative to the alteration
front (Figure 3.7). The data were collected as part of a mining permit
application for the RME Bear Creek Project, and ground water was sampled prior
to mining and milling activities. Thus, the data represent natural, ambient
ground water quality. These data are available from the state of Wyoming
(RME, 1983). The average concentration of selected constituents and the depth
for each well are summarized in Table 3.3, and the complete set of data are
provided in Appendix D.

Regionally, in unaltered sandstones, uranium concentrations are generally less
than 0.005 mg/L and selenium concentrations are generally less than

0.01 mg/L, reflecting the absence of mineralization within the unaltered
sandstones (Table 3.3). Other metals associated with mineralization
(molybdenum and chrome) are also not present at levels above detection.
Nitrate concentrations range up to 8.8 mg/L; ammonium is generally less than
0.3 mg/L; and the pH is slightly alkaline.

In contrast, regional data for the altered sandstones demonstrate that most
ground water within the altered sandstones has elevated concentrations of
uranium and selenium compared to ground water in the unaltered sandstones.
Of the eight wells located within the altered sandstone, six have selenium
concentrations in excess of the UMTRA Project MCLs for selenium (0.01 mg/L).
Uranium exceeds the MCL for uraniim (0.044 mg/L) in one well. Molybdenum
and chromium occur at levels that are close to or below detection levels.
Ammonium is generally below detection; nitrate ranges from less than 0.2 to
38 mg/L (averaging 7.7 mg/L); and pH is slightly alkaline (Table 3.3).

The regional data demonstrate that ground water from the altered sandstones
has uranium and selenium concentrations generally greater than those in the
unaltered sandstones and that the altered sandstones contain ground water with
ambient uranium and selenium concentrations in excess of the MCLs for UMTRA
Project sites. Some spatial variability occurs in uranium and selenium
concentrations in ground water because of physical and geochemical conditions
in the sandstones and the ground water flow patterns.

DOE/AL/62350-1566 26 APRIL 1995
REV. 0, VER. 4 SPK0O06D4.WP3
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING

SUMMARY OF SITE CONDITIONS

Table 3.3 Summary of regional ground water quality in altered and unaltered sandstone of
the Wasatch Formation, Converse County, Wyoming

NO, NH,
Depth Se U Cr Mo as NO3 SO, as N

Well Id (ft) {mg/L) {mg/L) {mg/L) (mg/L) (mg/L) (mg/L) (mg/L) pH
UNALTERED_SANDSTONESa
Site 1 360 <0.010 <0.004 <0.006 <0.020 3.3 423 <05 7.4
Site 2 325 <0.010 <0.013 <0.004 <0.009 1.7 369 04 7.3
Site 3 270 <0.010 <0.003 <0.006 <0.010 3.9 167 05 7.6
Site 4 260 <0.010 <0.006 <0.006 <0.030 4.2 171 05 75
Site 5 80 <0.010 <0.004 <0.008 <0.006 6.8 770 <0.1 7.3
Site 8 516 <0.010 <0.002 <0.007 <0.020 2.5 26 <0.2 8.0
Site 9 410 <0.010 <0.002 <0.006 <0.009 2.8 78 0.3 7.6
Site 10 430 <0.010 <0.003 <0.009 <0.008 2.8 90 <0.2 8.2
Site 15 126 <0.012 <0.009 <0.006 <0.009 3.9 1392 <0.1 7.1
Site 16 240 0.010 <0.007 0.004 0.004 8.8 384 1.0 8.3
MW-1b 200 <0.005 <0.003 <0.004 <0.010- 0.6 577 <0.1 7.5
Mw-2b 273 <0.008 0.006 <0.006 <0.020 5.8 352 <0.1 7.2
Mw-3b 290 <0.008 <0.003 0.003 <0.005 5.6 562 <0.2 7.3
Mw-210 203 na na na na 0.4 274 <0.1 7.1
AVERAGE 284 <0.009 <0.005 <0.005 <0.011 3.8 403 0.31 7.5
ALTERED SANDSTONES
Site 6 265 <0.0156 0.017 <0.004 <0.006 38.0 128 <0.1 7.2
Site 7 322 <0.016 0.032 <0.006 <0.010 3.6 561 <0.1 7.5
MW-20P 197 1.400 1.800 <0.02 <0.050 17.6 955 <0.1 7.8
Mw-18P 271 0.065 0.036 <0.02 <0.050 1.0 445 <0.1 7.6
MW-1gb 237 0.040 na 0.05 0.050 <«0.2 221 <01 7.4
MW-17P 176 0.031 0.023 <0.02 <0.050 0.4 888 <0.1 7.7
PW-2b 222 0.056 <0.008 0.02 0.050 0.6 435 0.3 7.7
MW-16P 240 0.037 0.007 0.05 - 0.100 0.3 766 <0.1 7.7
AVERAGE 241 0.208 0.240 <0.024 <0.046 7.7 549 <0.13 7.6

3Data listed are the average of one to seven sampling rounds per well. Averages as "less

than™ are the average of detection limits and detected values.

bpata are for one sampling round only.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

3.3

Background ground water quality at the Spook processing site

Six monitor wells (SPK01-0918, -0925, -0931 » -0933, -0943, and -0944) are
located downgradient but beyond the area of contamination as defined above
(Figure 3.8 and Table 3.4). That is, these samples had no ammonium, a neutral
to slightly alkaline pH, and nitrate concentrations less than 13 mg/L. Data

from these wells were also checked against other positive indicators of
contamination, such as chloride, sodium, and sulfate. One monitor well at the
edge of the identified area of ground water contamination, monitor well SPK0O1-
0918, had a chloride concentration of 26 mg/L that may indicate contamination.
However, the other five samples all had low chloride (less than 1 to 5.3 mg/L)
and low sulfate (61 to 393 mg/L). The plume extends approximately 2500 ft
(760 m) downgradient from the former tailings pile and acid pond. One well
(SPK01-0925) lies close to the edge of the plume (within about 200 ft {61 m])
and was discounted as background because of its proximity to the plume. The
four remaining monitor wells in the upper sandstone unit (SPK01-0931, -0933,
-0943, and -0944) display no trends in nitrate, chloride, sulfate, or sodium as a
function of distance from the core of contamination, and pH and major element
chemistry are within the range of the regional background. These four wells are
located 2900 to 6700 ft (880 to 2000 m) downgradient from the Spook site
and 700 to 4200 ft (213 to 1300 m) beyond the edge of the plume. Data
from these four monitor wells determined to be beyond the influence of
contamination were used to determine the quality of background ground water
in the altered upper sandstone unit at the Spook site.

As with the regional background information, data from these background
monitor wells on the site demonstrate the natural occurrence of uranium and
selenium, in excess of MCLs for UMTRA Project sites, in ground water within
the altered sandstones of the Wasatch Formation. Selenium concentrations (up
to 1.1 mg/L) are within the observed range of regional background for altered
sandstones (up to 1.4 mg/L), but uranium concentrations (0.89 to 2.9 mg/L) are
slightly greater than the observed regional range (up to 1.8 mg/L). Overall, the
comparison to regional background ground water quality data demonstrates that
background ground water from altered sandstones near the site is typical of
regional background. Together, both sets of data demonstrate that the
concentrations of selenium and uranium in background ground water locally
exceeds the MCLs for UMTRA Project sites. In addition, chromium exceeds the
MCL in background ground water within the upper sandstone unit at the Spook
site (Table 3.4).

CONCEPTUAL SITE MODEL

A conceptual model of the Spook site has been developed to provide a basis for
assessing the interaction of site-related contaminants with the environmental
setting, contaminant release mechanisms, ccntaminant fate and transport, and
potential risks to human health and the environment. The conceptual model is
used to identify additional data needs (if any) and is the foundation upon which
an appropriate ground water compliance strategy will be determined. Figure 3.9
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SUMMARY OF SITE CONDITIONS

SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING SUMMARY OF SITE CONDITIONS

3.3.1

3.3.2

depicts the conceptual site model for the Spook site. Under the observational
approach, the model is also used to identify appropriate contingencies.

Contaminant sources

Ground water in the uppermost aquifer (upper sandstone unit of the Tertiary
Wasatch Formation) beneath and downgradient of the site has been
contaminated by uranium processing activities that occurred from 1962 until
1966. Site-related contaminants in ground water have been detected
approximately 2500 ft (760 m) downgradient and include uranium, selenium,
chromium, molybdenum, and radium-226 and -228. The sources of site-related
contamination in ground water in the upper sandstone unit include chemical and
radiological constituents derived from tailings and ore piles, the acid pond, and
windblown tailings subjected to leaching during precipitation infiltration. The
volume of all contaminated material is estimated to be 243,000 yd3 (DOE,
1990). The original site-related sources of shallow ground water contamination
in the upper sandstone unit are no longer active, having been stabilized within
the Spook open-pit mine.

Naturally occurring alteration front mineralization within the saturated zone also
constitutes a source of contamination for ground water in the upper sandstone
unit.

Extent and magnitude of contamination

Process reagents and derivatives that could reasonably be anticipated in the
contaminated ground water at the site include sulfate, ammonium, sodium,
nitrate, and possibly chloride. Comparison of the regional background ground
water quality (Table 3.3) with samples from DOE monitor wells in the upper
sandstone unit (Table 3.4) indicates that all of these anticipated process reagent
contaminants are present at levels significantly greater than background levels.
Of these, nitrate is the most useful for identifying the extent of contamination.
Ammonium and pH are buffered by reactions with the solid rock matrix and only
serve to identify the area most intensely affected by contaminants. In contrast,
nitrate is a chemically conservative constituent (generally not affected by
reactions with aquifer matrix) and delineates areas that have received lesser
amounts of contaminated solutions because of dilution and chemical reactions.
Nitrate is used in respiration by bacteria (denitrification); however, denitrification
will not occur in the presence of dissolved oxygen (Rowell, 1981). Dissolved
oxygen is present in ground water in the region (RME, 1978) and on the site
(DOE, 1990) in measurable amounts (averaging about 1.6 mg/L in the upper
sandstone unit on the site). Thus, nitrate is probably not appreciably affected
by denitrification in the upper sandstone unit beneath the site.

Together, ammonium and pH define a core of contamination in the upper
sandstone unit centered on the sources of contamination, including the tailings
pile, acid pond, and areas in between (Table 3.4 and Figure 3.8). In this core
area, ammonium generally is present at levels above those found in the regional
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background (less than 0.1 mg/L) and/or the pH is less than 7.0, lower than that
observed in regional background (pH greater than 7.0). In addition, nitrate and
sulfate are present in the contaminated ground water at relatively high
concentrations in the core of contamination (up to 690 mg/L nitrate and

3760 mg/L sulfate) (Table 3.4).

Nitrate concentration in regional background ground water ranges from less than
0.2 to 38 mg/L, with an average of 5.2 mg/L and a standard deviation of

8.3 mg/L. Nitrate values at the site in excess of the regional mean-plus-one
standard deviation (13 mg/L) delineate the contaminated area that includes the
core of contamination and an outer zone of contamination with elevated nitrate,
but little or no ammonium and generally neutral to slightly alkaline pH (Table 3.4
and Figure 3.8). The nitrate delineates two plumes: one extends northeast of
the tailings pile, and the second extends east of the acid pond. The trends of
these plumes are consistent with the hydrologic gradient, and the extent of the
plumes is consistent with the ground water flow velocity computed from
hydrologic tests. Not enough data exist to determine long-term time-dependent
trends in the concentrations within the core and outer portions of the plumes.

The depth of contamination is restricted vertically to the upper sandstone unit,
which is underlain by a persistent shale aquitard. Ground water in the lower
sandstone unit is not contaminated as a result of milling operations at the Spook
site, and concentrations of all constituents are below MCLs for UMTRA Project
sites (Table 3.5; Appendix D). Elevated concentrations of nitrate and uranium
detected in monitor well SPKO1-0910 during the initial round of sampling in
February 1987 (a few weeks after completion of the well) were possibly the
result of contamination introduced into the ground water during drilling and
installation of the well. Five sampling rounds from September 1987 to
December 1988 displayed a significant decrease in nitrate (from 60 to less than
10 mg/L) and uranium (from 0.08 to 0.01 mg/L), demonstrating that mixing and
dilution with natural ground water are returning the -ground water near this well
to its natural state.

Data from the DOE background monitor wells in the upper sandstone unit were
compared to the water quality data from wells located within the core and outer
portions of the contaminant plume associated with the tailings pile and acid
pond. The comparison of background to plume data indicate that, within the
upper sandstone unit, several constituents in the plume are at concentrations
above MCLs for UMTRA Project sites, including chromium, molybdenum,
nitrate, selenium, uranium, and combined radium-226 and -228. In addition, a
few samples within the plume exceeded the MCL for cadmium; however, most
contaminated ground water contained less than 0.001 mg/L cadmium.

About half of the contaminants in the plume that exceed UMTRA Project MCLs
are present at levels 10 times or less that of background. These include
chromium (about 2 times background), molybdenum (about 10 times
background), and uranium (about the same as background). Selenium is also
generally present at concentrations near that of background (within 3 times that
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Table 3.5 Ground water quality in the lower sandstone unit at the Spook, Wyoming, site

Parameter MW-910 MW-914 MW-919 MW-921 MW-923 MWwW-938
Alkalinity? 135 111 165 214 145 213
Ammonium 0.5 <0.1 <0.1 <0.1 <0.1 <0.1
Arsenic <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Calcium 50 34 57 104 50 10
Chloride <1.0 .<1.0 <1.0 2.1 <1.0 <1.0
Chromium 0.05 0.01 0.02 0.04 0.02 <0.01
Gross alpha (pCi/L) 12 11 b 0 4 2
Gross beta (pCi/L) 7 4 7 17 6 4
iron 0.04 <0.03 0.05 0.68 0.07. <0.03
Lead <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Magnesium 9 5 10 22 9 2
Manganese 0.04 0.02 0.03 0.07 0.04 <0.01
NitrateP 8 7 1 5 6 6
pH 8.0 8.2 7.6 7.3 7.7 8.6
Potassium 5 4 5 7 -6 4
Radium-226 (pCi/L) 0.7 0.3 1.3 0.6 0.8 0.3
Radium-228 (pCi/L) 0.9 0.8 1.7 1.8 0.6 0.0
Selenium 0.006 0.005 0.006 <0.005 <0.005 <0.005
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sodium 77 56 58 36 98 80
Sulfate 200 110 160 210 210 2
Total dissolved 470 340 60 560 510 260
solids

Uranium 0.0101 0.0012 0.0015 0.0006 0.0011 0.0004
Vanadium <0.01 <0.01 <0.01 0.02 <0.01 <0.01

3Alkalinity as mg/L CaCOj.
bNitrate expressed as NOg3.

Data are for filtered samples collected December 10, 1988. All data expressed as milligrams per
liter unless otherwise noted.
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3.3.3

3.34

of background), though locally (in monitor well SPKO1-0916), selenium exceeds
background by a factor of about 20. Nitrate in the area of the plume is
considerably above background levels (up to about 90 times background) but
decreases steadily in the outer portions of the plume to near background levels.
Combined radium-226 and radium-228 is present locally at concentrations up to
60 times background.

Potential release mechanisms

Based on available information regarding the uranium milling process,
characterization of tailings solutions, and the distribution of contaminants in
ground water, a reasonable model of the potential contaminant release
mechanisms has been developed.

Acid solutions used in the uranium milling process at the Spook site were
disposed of on the tailings pile and in the acid pond. Consequently, these
solutions percolated into the vadose zone, where they were neutralized by
reactions with carbonate minerals. However, several constituents remained in
neutralized solutions, including uranium, selenium, and nitrate. Process
solutions from the tailings appear to have effectively drained over time, such
that prior to surface remediation, the tailings were no longer saturated (DOE,
1990). Seepage from the acid pond resulted in the complete drainage of acid
solutions from the pond prior to surface remediation. Thus the primary release
of contaminants is thought to have been seepage of process solutions into the
vadose zone prior to surface remediation. Potential secondary release
mechanisms would include leaching of contaminants from tailings and subsoils
immediately beneath the tailings and acid pond by infiltration of precipitation.
Typically, leaching mechanisms include dissolution, desorption, and cation
exchange.

Surface remediation at the site has resulted in stabilization of site wastes in a
disposal cell which incorporates features designed to provide long term
hydrologic isolation. As a result, the primary and secondary release mechanisms
as discussed above have been mitigated. Transient drainage is not expected to
be a problem beneath the disposal cell because of the design and construction
features of the disposal system, the limited amount of water used during the
construction process, and the natural hydrogeologic conditions in the vicinity of
the Spook site.

Contaminant fate and transport mechanisms

A geochemical reaction effective in decreasing or removing contaminants from
the process solutions was neutralization of acid process solutions by carbonate
minerals within soils immediately beneath the tailings pile and acid pond. This
neutralization occurred within 12 ft (3.7 m) of the contact between the tailings
and the Wasatch Formation (Shepard and Brown, 1983); thus, the pH of the
contaminant plume beneath the site is neutral to slightly acid (Table 3.2).
Geochemical modeling of contaminated ground water within the plume area was
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performed using the computer code PHREEQE (Parkhurst et al., 1980). This
modeling indicates that most of the ground water is now equilibrated with
calcite (a calcium carbonate mineral responsible for neutralizing the acid process
solutions). Neutralization is generally effective in decreasing total dissolved
solids, sulfate, aluminum, iron, radium, and cation trace metal concentrations in
contaminant solutions produced by uranium processing.

Another effective process for decreasing contaminant concentrations in the
ground water is dispersion. The decrease in contaminant concentrations in the
outer portions of the plume, relative to the core of contamination, demonstrates
that dispersion has occurred at the Spook site (Table 3.2). This dispersion is
caused by the movement of ground water from southwest to northeast across
the site. Mixing of the contaminated water with natural water downgradient of
the site has resulted in fivefold or greater decreases in total dissolved solids,
sulfate, and nitrate. Further dispersion will occur in conjunction with
contaminated ground water movement toward the northeast.

Dispersion of the plume has little or no effect on the concentrations of uranium,
molybdenum, selenium, or chromium because these constituents are present in
background ground water at concentrations that are similar to, or even greater
than, those in the plume. For example, most uranium concentrations in
background ground water are the same as or greater than those in the core of
the plume (Table 3.2), reflecting the fact that the principal source of uranium in
both plume and background ground water is dissolution of uranium ores within
the Wasatch Formation.

As with uranium and selenium, radium concentrations in the plume may also
result from dissolution of the uranium ore deposit in the alteration front. The
extent of radium-226 and radium-228 migration into the Wasatch Formation
beneath the tailings pile was generally less than 3 ft (1 m), due to
coprecipitation with sulfates formed in response to neutralization reactions
(FBDU, 1981). Considering the general effectiveness of this process, it is likely
that locally high concentrations of radium in the plume (up to 194 pCi/L
combined radium-226 and -228 in monitoring well SPKO1-0924) are related to
local dissolution of ore in the alteration front. Radium is adsorbed onto clay
minerals, iron oxyhydroxides, and manganese oxyhydroxides (Ames et al.,
1983). These solids are present within the altered upper sandstone unit on the
site (DOE, 1989) and thus adsorption may limit the transport of radium from
local sources.

3.3.5 Background risk evaluation
A baseline risk assessment of site-related contamination was not performed for
the Spook site because of the lack of exposure pathways for the uppermost
aquifer and because of the naturally contaminated nature of background ground
water from that aquifer.
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3.3.6

The geochemical study presented above has demonstrated that widespread,
ambient contamination exists in background ground water. To demonstrate the
contaminated nature of the ambient background ground water from the
uppermost aquifer, a screening level risk analysis was performed using data
from the four background wells within the alteration front, but beyond the
farthest extent of tailings-related contamination (SPK01-0931, -0933, -0943,
and -0944). The risk analysis is provided in Appendix F. The risk analysis
determined that site conditions support the proposed compliance strategy of
performing no remediation.

Potential exposure pathways

There are no known current exposure pathways for ground water from the
uppermost aquifer (upper sandstone unit) in the vicinity of the Spook site
because the ground water is not used as a source of drinking water or for any
other beneficial uses. Alternative supplies of good quality ground water are
readily available from the confined lower sandstone unit and from deeper
confined aquifers in the lower Wasatch and underlying Fort Union Formations.
Several water supply wells in the Spook site vicinity derive ground water from
these deeper aquifers for domestic purposes and stock watering.

The Spook site is in a remote area of Wyoming, well removed from any large
population centers. The nearest residence is 1.4 mi (2.3 km) southwest of the
Spook site. An estimated 10 residents live within a 3-mi (5-km) radius of the
site. Conversations with the Converse County Planning Commissioner and the
local ranchers indicated that the large ranches in the vicinity of the Spook site
have been owned and operated by successive generations of the families
currently in residence, and it appears that this trend likely will continue into the
future (DOE, 1990). Thus, the current population density is very low and is
likely to remain very low in the foreseeable future.

Conditions in the site area support the conclusion that there currently are no
complete exposure pathways to ground water from the uppermost aquifer.
Because there are no current or foreseeable future exposure pathways to ground
water in the uppermost aquifer, this ground water does not present a risk to
human health or the environment.

Treatability issues

The two site-related constituents in ground water that could affect human
health and the environment are selenium and uranium. The final EPA UMTRA
Project site ground water cleanup standard for selenium is 0.01 mg/L (60 FR
2854 (1995)). Chapter VIII {4, (d)) of the Wyoming regulation states the ground
water MCLs for domestic, agricultural, and livestock uses are 0.01, 0.02, and
0.05 mg/L, respectively (State of Wyoming, 1993). Background ground water
selenium concentrations at the Spook site are well above both the state ground
water MCLs and EPA ground water cleanup standard. The maximum
background selenium concentration observed was 1.1 mg/L (Table 3.4). In
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addition, the background ground water concentrations of uranium exceed both
the state and EPA limits described above (Table 3.4).

Selenium may be removed by several treatment methods. Treatment methods
that are considered as best available treatment (BAT) methods by the EPA are
electrodialysis, lime softening, activated alumina fluoride (alumina), and ion
exchange. Although not listed as a BAT, reverse osmosis and distillation will
also remove selenium along with other dissolved metals and salts. Since the
water must also be treated for uranium removal, the process design for water
treatment becomes more complicated.

The elevated levels of selenium (1.1 mg/L maximum), uranium (2.9 mg/L
maximum), calcium (179 mg/L maximum) and sulfate (393 mg/L maximum)
make treatment of this water more akin to an industrial waste water treatment
process than a public water supply treatment process. The need to achieve at
least a 99 percent removal of selenium and uranium (to meet MCLs of

0.01 mg/L for selenium and 30 pCi/L, or 0.044 mg/L for uranium) emphasizes
the difficulty.

A treatment system to meet the EPA drinking water MCLs for these two
elements could consist of a pretreatment system such as lime softening and
filtration to remove calcium (which can cause scale formation), followed by
either reverse osmosis or electrodialysis to remove selenium and uranium as well
as all other metals and salts. Because of the need to achieve 99 percent
reduction of uranium and selenium, the treated water would be very low in total
dissolved solids, which would require the addition of some salts to prevent the
water from being excessively corrosive in water system distribution lines.

Alternately, pretreatment with a lime-softening unit could be used, followed by
neutralization, filtration, and polishing with specific ion exchange resin units for
selenium and uranium removal. The lime-softening pretreatment could remove
30 to 50 percent of the selenium and up to 90 percent of the uranium. Before
polishing the water with the ion exchange units, ozone or chlorine would
probably need to be added, as the selenium in the ground water is probably
present as selenite (SeO3™<) é Selenium removal with ion exchange resins is
preferential to the removal of selenate (SeOy4” 4, as opposed to selenite. The
same requirement for conversion of selenite to-selenate exists with the use of
alumina for the removal of selenium (Montgomery, 1985).

In addition to the complexity of the treatment system, the treatment processes
used to remove the selenium and uranium may generate wastes in the sludges
and brines generated during treatment. If these wastes meet hazardous waste
criteria, proper disposal of these residues will be very costly. Consistently
achieving 99-percent-plus removal rates for selenium and uranium would be
technically difficult. In addition to the high capital and operating costs for these
systems, well-trained operating, maintenance, and laboratory personnel will be
required at such a facility. None of these treatment processes are used on a
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widespread basis within Wyoming or EPA Region VIl for public water supply
treatment (Jones, 1994).

The extensive contamination of the aquifer caused by natural mineralization and
the inability to employ reasonable treatment methods qualify ground water in
the upper sandstone unit as limited use. The concentrations of selenium and
uranium found in background ground water cannot be cleaned up using
treatment methods reasonably employed in public water supply systems.

UNCERTAINTIES AND SUPPLENMIENTAL DATA NEEDS

Combining elements of the DQO process and the observational approach, the
SAFER concept is a method of conducting environmental remediation activities
under conditions of inherent uncertainty. These uncertainties include site
conditions, remedial technology performance, and regulatory requirements. The
DQO process defines the type and quality of data needed for characterization
activities. The observational approach provides an operational framework for
managing uncertainty and planning decision making. The observational
approach also establishes a remedial design based on most-probable site
conditions, evaluation of data sufficiency, identification of reasonable
deviations, and preparation and implementation of contingency plans.

No data deficiencies have been identified at the Spook site based on the
evaluation of existing data and the conceptual site model. Therefore, no
additional site characterization data are required to support the selection of the
compliance strategy for Subpart B of 40 CFR Part 192.

The lack of recent ground water quality data is not considered a significant data
deficiency. Since completion of surface remediation activities in November
1989, the source of ground water contamination has been minimized and the
amount of infiltration through the contaminated materials has been significantly
reduced. Existing site-related contamination in ground water would be diluted
over time by ground water flow beneath the site. The extent of the
contaminated area may increase with time, but concentrations of potentially
hazardous constituents should decrease because of dispersion. Based on
existing characterization data and regional ground water quality (as previously
discussed), any changes in ground water conditions beneath and downgradient
from the Spook site are not expected to have any significant impact on human
health and the environment.
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4.0 GROUND WATER COMPLIANCE STRATEGY SELECTION

This section describes how requirements for meeting standards at UMTRA Project sites
presented in Section 2.0 are fulfilled through the ground water compliance strategy
selection framework (Figure 4.1). The site-specific data presented in Section 3.0 are used
to answer the questions posed in the framework. This framework is presented in the
UMTRA Ground Water Project PEIS (DOE, 1994). The three compliance strategies that
could result from the use of the framework are as follows:

4.1

No remediation: The strategy of no remediation means that compliance with the
proposed standards would be met without altering the ground water or cleaning it up in
any way. This could be applied at sites that have no contamination above MCLs or
background levels or at sites that have contamination above MCLs or background levels
but qualify for supplemental standards or ACLs.

Natural flushing: This strategy allows the natural ground water movement and
geochemical processes to reduce the constituent concentrations to levels within
regulatory limits in a given time period. This could be applied at sites where ground
water compliance would be achieved with the application of natural flushing within
100 years, where effective monitoring and institutional controls could be maintained,
and where the ground water is not currently, and is not projected to be, a drinking
water source.

Active ground water remediation: This strategy would require the application of
engineered ground water remediation methods such as gradient manipulation, ground
water extraction and treatment, or /n situ ground water treatment to achieve
compliance with the proposed standards.

DECISION FRAMEWORK PROCESS

Figure 4.1 shows the ground water compliance strategy selection framework
used to determine the strategy for the Spook site.

® Assessment of existing data: The first step in selecting an appropriate
compliance strategy for the Spook site was to assess whether the existing
data adequately characterized the hydrogeologic and ground water
contamination conditions, or whether the collection of additional data was
necessary. Section 3.0 provides a conceptual site model that includes the
hydrogeologic setting, nature and extent of contamination, and contaminant
fate and transport. Evaluation of the conceptual site model indicates that an
adequate hydrogeological and ground water contamination characterization
program has been completed. Ground water in the uppermost aquifer
beneath and downgradient from the Spook site has been contaminated as a
result of uranium processing activities that occurred from 1962 until 1966.
Site-related contaminants in ground water have been detected
approximately 2500 ft (760 m) downgradient, and include uranium,
selenium, and nitrate.
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Comparison with MCLs or background concentrations: The second step
was to determine whether ground water contamination exceeds MCLs or
background ground water quality. Section 3.0 summarizes the results of
analytical data that show that site-related ground water contamination is
present in excess of the MCLs for chromium, molybdenum, nitrate,
selenium, uranium, and combined radium-226 and -228.

Applicability of supplemental standards: The third step was to determine
whether the contaminated ground water qualified for supplemental
standards because of the classification of ground water as limited use. The
conceptual site model describes the regional background ground water
quality and the ground water quality of the uranium mineralization belt in the
area of the Spook site. Section 3.2.2 shows that widespread, ambient
contamination by uranium and selenium occurs in background ground water
in the vicinity of the site. The widespread, ambient contamination and
technical impracticability of treating the ground water meet the
requirements for the ES&H supplemental standards under Subparts B and C,
limited use designation, under the surface remedial action ground water
protection strategy. Section 3.3.6 discusses the treatability issues.

Risk acceptability: The fourth step was to determine whether human health
and environmental risks that result from applying supplemental standards
were acceptable. The risk evaluation for the Spook site provided in Section
3.3.5 determines that ground water from the upper sandstone unit in the
vicinity of the Spook site is not used as a source of drinking water or for
any other beneficial purpose because of poor water quality resulting from
naturally-occurring contamination and marginal sustained yield. The risk
evaluation concludes that the ground water is not a present or future risk to
human health or the environment because 1) the poor quality of the natural
water from the upper aquifer is well-known; 2) good quality water is
available from the lower confined aquifers, and 3) there are no current or
foreseeable future exposure pathways to ground water in the uppermost
aquifer.

Compliance strategy: The fifth and final step in the framework leads to an
apprropriate compliance strategy, which is to perform no remediation. This
is based on ground water in the uppermost aquifer (also the zone of
contamination) being classified as limited use, which allows the application
of supplemental standards. Limited use ground water is neither a current
nor a potential source of drinking water because of widespread, ambient
contamination that cannot be cleaned up using treatment methods
reasonably employed in public water supply systems (60 FR 2854) (40 CFR
§192.11(e)).

DOE/AL/62350-156

REV. 0, VER. 4

26 APRIL 1995
SPKO06D4.WP4

4-3




SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING GROUND WATER COMPLIANCE STRATEGY SELECTION

4.2

CONCLUSION

Based on the decision framework process, it has been determined that ground
water in the uppermost aquifer was contaminated by uranium processing
activities at the Spook UMTRA Project site. Contaminants from site source
areas were released into the environment by infiltration and migrated into the
ground water system in the uppermost aquifer, forming a plume measuring
approximately 2500 ft (762 m) downgradient from the site. It has also been
determined that widespread ambient contamination exists in ground water in the
uppermost aquifer because of naturally-occurring conditions (natural uranium
mineralization associated with an alteration front) and from the effects of
broadscale human activity not related to uranium milling operations (uranium
exploration and mining activities). Ground water from the uppermost aquifer is
not used as a source of drinking water and cannot be effectively cleaned up.
Therefore, ground water contamination resulting from uranium processing
activities at the Spook site is in an aquifer already contaminated and not usable
as a drinking water source. There is no apparent risk to human health and the
environment because there are no known exposure pathways for contaminated
ground water from the uppermost aquifer to lower aquifers or the surface. No
one is using the ground water from this aquifer for any purpose and there is no
discharge of ground water from the uppermost aquifer to the surface or to
surface water.

The recommended compliance strategy for the Spook site is to perform no
remediation based on the justification that ground water in the uppermost
aquifer is limited use based on the application of and supplemental standards.

The next step in documenting compliance with Subpart B at the Spook site will
include preparation of an site-specific environmental assessment (EA). Then,
Section E.4 of the RAP (DOE, 1990) will be modified to include the information
in the SOWP and provide justification for the selection. The RAP will be
modified and submitted to the NRC for concurrence of the proposed compliance
strategy for Subpart B of 40 CFR Part 192 (1994).
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M | SITE COORDINATES (ft.):
N E

GROUND ELEVATION (ft. MSL): ___S270
DRILLING METHOD: - >
DRILLING CONTR.: &4 Bros

DATE STARTED: 20-1Y - 56

DATE COMPLETED: =/5-20
FIELD REP.:

JE JACOBS ENGINEERING GROUP INC.

LOCATION MAP:

GROUNDWATER LEVELS

5:&‘ f’j ' DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION
SITE CONDITION

; - 2z
- 2 >:§ vwle ° F g >
- cljuec|<= jz2lW<] O - ol = °
L josjawlaraAls o)l 2 - = | = o
“{zrlo>2lotaldolzz} o < -1l w -
z |zg 08 Zolz¥]luw Pt £ al = ] ROCK TYPE & REMARKS

¥ - T

ol = ooZloal®8] o w § < -
w el clog L5193 )]l ofw]s
o o o 2la 1) S

il [t

, 5;@;4/‘5/0»«.).59:«! a';Zz/ /t{g/ P2

N h é‘/@ (/4.7,50;4@ Cotiee <a é

i /)
M}é«u_’ w4 mi""?
L 5% e
an
lV
’ —— —r
w COMMENTS:‘ : — . - BORING OPERATION

H -8 1/2 HOLLOW STEM AUGER

C - 4 172 CONTINUOUS FLIGHT AUGER
GB8 ~ GEAR BIT
NX = NX ROCK CORING
NQ ~ NQ WIRELINE ROCK CORING

: 7JEG-AL—ENG-2A (4/85)

/
2




JE[ JACOBS ENGINEERING GROUP INC. -
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ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
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.:_. z‘é{’ /@/

LOCATION DESCRIPTION
SITE CONDITION

> > v
e -
cz c 2z
- > Quw|« 2z 9 >
| Sluef< |za|wdl o |21 3]z
L]josjacuwsalsolrs] 2 : - o [«}
zrlo2jofe|S 8]l & Clw <
T E; - gc c¥luwl § s sl =z o ROCK TYPE & REMARKS
e |cwlealsSelal=zzla | & Zl<| &
w [Pa c |o® 1ozl w» c w =
o o Ow Jlas|< o3 o -
led~] o1 o 3
) L -

y C‘Sd’&é’éx& , Stoxe .5,'/;4/ M,
/tha/om;nu//y e M’
/w/7 conso lelated, 7
érm + 7&,(' .

2 e occasa‘ov.j claﬂ ('-bk-‘..c_
40
{D ‘ — —_.-J.__. —— ——
B N R ]
COMMENTS: H-6 n:::nau.::fs:;uo:ucsa

s
: 77 D’ @ /Ia'a C -4 172 CONTINUOUS FLIGHT AUGER
- GB - QEAR BIT
NX = NX ROCK CORING
NQ - NQ WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85)

P IRR— i e e T T e & 7 M o AR SR 2o et A £ 2



JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (ROCK)
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ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) PageLof &
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H -8 172 HOLLOW STEM AUGER
C - 4 1/2 CONTINUOUS FLIGHT AUGER

GB - GEAR BIT

NX = NX ROCK CORING

NQ =~ NQ WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85)



JACOBS ENGINEERING GROUP INC.

JE.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Page _ ofi/

LOCATION MAP:

site 10: _SPK=&[ Location ip:__20% 77

sITE COORDINATES (ft.):
E

GROUND ELEVATION (ft MSL) 5/0
DRILLING METHOD:
DRILLING CONTR.: Fros,
DATE STARTED:_J&L&
DATE COMPLETED: ~ 5~
FIELD REP.: £ 4
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

| /R-3 f £2:3D £28.0

LOCATION DESC
SITE CONDITION

: > - T v
- -z « b z [«
AR IE R HEEEE
clgsjeseeal=8ltzlz i<l =l ele
z [Z<|SolPz8|2ulzla | =1 5] ¥ ]2 ROCK TYPE & REMARKS
- cl CezjsCi -l 22 2] [ =
a 82 ':._’ Vovif o gz ps w ol « =
o of "fE {3z || °|5]|"
» b ,.
Zep Seil — = B 27
MW m&,/f 4(05*%
7
i e ﬁcozz/s'é' 7@5‘/
/o“'-/é racle. #xe Ao v, Se ,
ot /1‘ o Omoye é/‘/t.
I 1 1 | 1 1 1 —
COMMENTS: BORING OPERATION

Z2- (/330

H =8 1/2 HOLLOW STEM AUGER
C - 4 1/2 CONTINUOUS FLIGHT AUGER

GBS -~ QEAR BIT

NX = HX ROCK CORING

NQ - NQ WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85)




RN

WE

| JAC

OBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) PageZoty

LOCATION MAP: 7] sie i0: SPK-dl_ LocaTion ip: —#&g- 9/7
N | SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft.
DRILLING METHOD:
DRILLING CONTR.:
’ DATE STARTED:
S [ DATE COMPLETED: Z- 5-
FIELD REP.: s 7t
GROUNDWATER LEVELS
- DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
" > >
- > ’:"z oW ;_, g 2zl @ >
A P PHEA EHED ER ES R ER K
S B HEE ROCK TYPE & REMARKS
a [Qulruwloglloglez]l s w3 < | =
o | of T[ow #3|<” clojygls
” [T
Laa ‘
95 ~ CJ&P cw 4o bra..«.Yc bra .
%/ JM/ 7.{\9’5/(’ 47,—5‘7
COMME:TS: BORING OPERATION

H~8 1/2 HOLLOW STEM AUGER
C =4 172 CONTINUOUS FLIGHT AUGER

GB - GEAR BT

NX - NX ROCK CORING
NQ = NQ WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Page Sot Y

LOCATION MAP: A siTe I0: SPK-$(_ocation ip:_#5 7/7
& SlTE COORDINATES (ft.)E:
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
‘ DATE STARTED: 7o
, DATE COMPLETED: 2-2- 5
S PIELD REP,— — —ZeiE g
GROUNDWATER LEVELS
DATE TIME DEPTH (1)
LOCATION DESCRIPTION
SITE CONDITION
NI R HEE ROCK TYPE & REMARKS
IR B E I R
) B = LT Fl I R I R
™ 'S
'\xCéﬁ/‘mg COA—é S Larta.
= S/ﬁﬁn&l +reet fine sand syat.
h’éﬁ-/lj ;ﬂf!fé%’ /1‘;7/;07 .
i . '
.576%—(_, O'le/aj , %}z%
V%“’/ Aé?’-“‘] * ééﬂé, /ldlé"‘
@ ﬁ »
so bheck . duy
4o S, Hstprte, , Sena déc&, y /4 7™
/o é/&&él W!%"L.
_CBMMENTS: T T . T o !ORING OPERATION

H -6 1/2 HOLLOW STEM AUGER
€C -~ 4 1/2 CONTINUOUS FLIGHT AUGER

G8 - GEAR BI7

NX = NX ROCK CORING

NQ - NQ WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85) °
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JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Page Yot 4

LOCATION MAP: A1 site i0:_SPK-&/ rocaTion 1o:__£6T /7
I\ | SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL): ___5/00
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED: L2-3-2%
DATE COMPLETED: j,%ijé
5 ‘ FIELD REP.: L, u/_-@
m GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
-3~ /D30 270,.0°
LOCATION DESCRIPTION
SITE CONDITION
-~ - N ;z c; :; z o >
- g we :,9. 5;‘ ’U_J: o g 5] =z ©
AR H R E
zlez|ogligze|sul e afz]2 ROCK TYPE & REMARKS
a wlewlopofoglgzl s | w et
o mg * §g #% EE g 3 E S
M '8
\_Cw.ISea,m a~ 1.0'.(»{;,.\:J< 'a[rj
[N ,gofs"t(
o=t 7
&"Me, 7!/(1. 96 V. 77 ,i/zu\,(e//
C/eaﬁ' /1(.‘717-07 ’ UC?L_ .
ko < .
T:bl '?B'o
COMMENTS.— . —— BORING OPERATION

H -6 1/2 HOLLOW STEM AUGER
C -~ 4 1/2 CONTINUOUS FLIGHT AVGER

G® - GEAR 8IT

HX = NX ROCK CORING

NQ = NQO WIRELINE ROCK( CORING

JEG-AL-ENG-2A (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

JE

qr<
é-(\s

ez’

G

BOREHOLE LOG (ROCK) Page L of 2—
LOCATION MAP: SITE ID: S-S LOCATION ID: _Z22

A
l!\ APPROX. SITE COORDINATES (ft.):

N ok E =K
GROUND ELEVATION (ft. MSL): _A2&
DRILLING METHOD: LomZey pFiz/micz
DRILLER: Sum2bE gprrecr so75

DATE STARTED: _£/e=/22

DATE COMPLETED: Lt 2

FIELD REP.: & e cvizsr

470"(

. GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
2/ fp /0 Frny e
B/10 2 Lo 2
Gl =z Ll (Al
LOCATION DESCRIPTION _AP"C"" a4 e»/ sl - Gr4
SITE CONDITION flepes 2 €, plarey gemsz
o ©
£ 2| 2 gg g§ §z‘ DISCONTINUITIES 2 ;
Z gE gy |Sa 22 | =2 SPACING ORIENTATION | 2 | & |9 ROCK TYPE
= 4 (- of = ww - e
s |8E |50 [582| &= | x& [wipe CLOSE|[HORIZ. vert| £ | F| 2| & REMARKS
e loa "z ga 'g <= z ﬁ [
& *o |75 1 2 3 4 68|H 50° vjejs|-
. s’» &G s0mP,
cedmepoct F»« rer o 2
i )Vr $'~.—<*7
= i
S et —
: E .gn ;,/% 94,-‘
Z! oosinsvhans nsvdnandsa - - oy /OP RO . fLrae:
U-;(‘.le/y (&A.‘/'ﬁla‘&bﬂ/
5&41‘4’4’05 M f../
rel. g#‘f b‘»-ud
IJ__ R —

COMMENTS:
L35

- g4 /‘a oy

BORING OPLRATIUN
M- 83/2 HOLLOW STEM ANGLR
€ - 4 1/2 CONTINUOUS FLIGHT ANGLR

GO - GEAR BIT
KX - NX ROCKX CORING

NQ - MO WIRLLINL ROCK CORING

JEG-AL-ENG-2A
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U_EJ JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
BOREHOLE LOG (ROCK) Page X of &
LOCATION MAP: g SITE ID; STE ! LOCATION ID; 72
[N APPROX. SITE COORDINATES (ft.):
N A3,)L E __A:/L
. GROUND ELEVATION (ft. MSL): i<
DRILLING METHOD: 2. Jnust 2tz
DRILLER: Sepsise ripdopormy [/
DATE STARTED: _Z/lelz2
DATE COMPLETED : &5z fa—
Iz FIELD REP.: T
SEE B
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
> - i
£ =2 §§ gg §: DISCONTINUITIES 1E
z [EZ |58 §5§ 33 | =& SPACING ORIENTATION | g ° ROCK TYPE
& |82 |20 [882) &= | == [wipe cLose[HORIZ. VERT| £ | | 2| & REMARKs
S1TE =R || E s|&lt
e | g 1 2 3 4 61H so* v]ol=z|-
73] HE—
[ ‘ [}
H I S St £ I
' ¢ ; She " é-o'.)ﬂ/
B :l N 1 2ttty s ot
3 i i ? . ?"';’ 5’”‘4}?/'” M'g”)
- -% : i:— ‘; % 4 i !:;:,;?n
' H ' i LA Aot
sssfpsonlisnrhonsatuend¢nsanphans - - w
/fb T __\':-vv
stppel e g 4)}%
_7‘ e A T S —— e |
COMMENTS: : 2. eclon  Lodaeedo 4‘._/ N - 112 HOLLOW $11 1 ANGLR
Ll ot ey . . . - c: : ;;:: c.t‘)’utmuogs FLIGHT ANGLR
4 ’ 1/ / . “ HX - HX ROCX CORING
MO - HO WIALLINL ROCK CORING
—
JEG-AL-ENG-2A (3/84)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Page/ of &
LOCATION MAP: Al site 10: SPE©2 (  LOCATION ID: 92|
o v 2 | APPROX. SITE COORDINATES (ft.):
N LK E 23K
GROUND ELEVATION (ft. MSL): _os &
DRILLING METHOD: _Rehas
DRILLER: Suw s s £ s
DATE SHARTED: .8 [r1(29
DATE COMPLETED: . 8//57%7
FIELD REP.: 2. trinpuer
&
) GROUNDWATER BEVELS
F DATE TIME DEPTH (ft.)
N . &
LOCATION DESCRIPTION Wﬁm i geeele pid Lo fro ooy
SITE CONDITION _refadively ot & (o oo o] S
» s . o ‘u
E gw: gg g§ g&‘ DISCONTINUITIES z s
= |25 |88 (35 32 =z S8PACING ORIENTATION | § g 3 ROCK TYPE
& 8% )93 |252) &= | Xt [wipE CLOSE[HORIZ. vert)| 5 | =] 2 & REMARKS
AR AEIE HAHE
= -
& o | o 1 2 3 4 S5|H so° viejl=z|-
“"i- : i . jﬁéfé&’wf“h
- < ﬂ”é"'f: s 7
. : ﬁ‘f?ﬂg/‘bﬂm,wﬂ
e Poot <o PV
: I
2{ (T -.j--.---.:ﬁ-m----ﬁ--- g& -y
5"/’#’!&, m.ﬂ,,c‘}
. _ b;vn '
JW — A—T——r_; 7. S heig
V:A‘nllﬂvaff—
19¢0ense Gha fo- @60
. Ward e =
S nlibene " fre, 4o

COMMENTS: __Guomples Lol £ £/ 0 boniedy

BORIN

GB - Gtan o

<

—

H - @ 172 HOLLOW STIM ANGER
C -~ 4 172 CONTINUOUS FLIGHT ANGLR

MK - HX ROCK CORING
NQ - MQ WIRLLINL ROCK CORING

G OPLRATION

T

JEG-AL-ENG-2A

(3/84)




l JE JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
BOREHOLE LOG (ROCK) PageZof-Z
LOCATION MAP: A | simEID: 32D/ LocaTioN 1D: _ZZ/
=N APPROX., SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD: BTG
3 DRILLER: Prs 265
| DATE STARTED: 4 7
) SF{ % % DATE COMPLETED:ﬁ//{/g7
FIELD REP.: L. Horpméuisy—
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
. = ©
ey I §,§ g§ ;E;: DISCONTINUITIES z ;
z Eg gy gEg 38 | a2 SPACING orientation | 2 | & 19 ROCK TYPE
- o ww -
5 |5258 [532| &= | £ [wipe CLOSE[HORIZ. vErt| 5 | £ | £ | 8 REMARKS
I AP s|&|s
5" I 1 2 3 4 6|H so*  vi|olz]|-
7 P ' '
Tt -
1
' '
% e :E $oee e e
4 b ' i Ssodstrs
oo ref fh
ﬁ% ans II...---'I...I-.-ID-IIIIII‘ i asdes =s Lg{l f’“ﬂ'ﬁa
brewem .
.- -
Te({’a/ € ns'!
L~
Mﬂj;um’l*“‘/)
N g
S
n/ Iq . Y
v14 S T e
COMMENTS: N - 12 HOLLOW 516M ANGEA
C - 4 1/2 CONTINUDUS FLIGHT ANGLR
- GB - GCAR 81T
. X - NX ROCK CORING
h* ®O - MQ WIRLLINE ROCK CORING

[y

JEG~-AL-ENG-2A (3/84)



ADVAN

JACOBS ENGINEERING GROUP INC.
BOREHOLE LOG (ROCK)

CED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS
Page3 of >

LOCATION MAP:

SEE P 14>

SITE ID: S£Z-2! __ LOCATION ID:
APPROX. SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD: —LorBRl (A 97
DRILLER:

DATE STARTED 8//v/‘z7

DATE COMPLETED: @ 4</87

7z

A
N
&~

FIELD REP.: nconn ST
. GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
SR IRANEHB DISCONTINUITIES 2>
[ <0 > -
z |25 2y 35 oo éé SPACING ORIENTATION | 3 E S| Rrock TYPE
& [SE oe §§5 £= | 2% [wibe cLOSE[HORIZ. vert| 5 | £ g & REMARKS
o]l 5w |w5 | & o wl -
jsv all B 12 3 4 slH 50° vie|l=z]|-
P ' |
e S cenet
] .
H '
' :
T H .
. . Tl o5z
ﬁ{l-.. l-.d:-- mensnsadsns : - ks 5‘:":?‘*.'”‘ :‘
’“"J’l é/ ﬁ‘} 4
i '~ -u._
Stopefecid’
ZZ)/ BORING OPLHATIUN

COMMENTS: _S72 (%> 2[4

g4 (£

M- 8 1/2 HNOLLOW STEM ANGLA

€ - 4 172 CORTINUOUS FLIGHT ANGLR
GB - GEAR T

-1 40 6‘//9 /82

ﬂzw/ el g /L/ /

HX - NX ROCK CORING

NO - HQ WIRLLING RAOCK CORING

JEG-AL~ENG-2A (3/84)
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JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALIUSU!NU! OPERATIONS
<

BOREHOLE LOG SOIL)

Page Lof |

LOCATION MAP:

A

N
~

SITE ID; 37~ -2t LOCATION ID; 722

SITE COORDINATES (ft.):
N o /4 E =K

GROUND ELEVATION (ft. MSL): 2/

DRILLING METHOD: Larzrey /8278555
DRILLING CONTR.: Sup & se L ogrprises
DATE STARTED: _g8//4/27

DATE COMPLETED: . 8/ 2757

FIELD REP.: 2. Y

GROUNDWATER LEVELS
TIME DEPTH (ft.)

DATE

LOCATION DESCRIPTION
SITE CONDITION

SAMPLE
INTERVAL

DEPTH

BAMPLE

RECOVERY
BAMPLE
RETAINED
TYPE

BLOWS
PER 6 in.

N
VALUE

Uscs VISUAL CLASSIFICATION

CiRTEY Sp 7, FH) P omf bre>

SARDSTVRE, m,‘99~,~1. L oo
Pﬁ{&‘h-ﬂ% ”ﬂ—

/

S hale & jrorter e FF
S

=, - TS
v/ )—eJ A/uc

5 7

75

V%

128

\
-'pfh./ (
7 P’c (4 n;“-,? ﬁr( 5"1'""‘Q)

S‘—v ',/“’4"-6
$rowm

U bcodd 3 pothome @ _j;q’

—————

/ COMMENTS: £ sptPpis. Srihto i St €. - SHMOUE.S Spe-p) - TZ]

_52&'5 dlueenrg so iy
gipwoel Lol @ 1’ bis

PUREES ket

" SAMPLE TYPE

Auger cuttings

A -
§ - 2° 0.D. 1.38° L.D. drive sample
U - 38° 0.D. 2.42° L.D. tube sample
T-93

O.D. thir-walled Shelby tube

7

r J4EG-AL-ENG-2S (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK)

Page_[.of#

LOCATION MAP: Al site D SPE-el____ LocaTion 1D: (723
APPROX. SITE COORDINATES (ft.):
N 22X E &
. GROUND ELEVATION (ft. MSL): =4
Ay \\| DRILLING METHOD: ZKoT#e /A2 prre/2-.
e3 || DRILLER: RISE :
’ DATE STARTED: _60/6/27
' \ DATE COMPLETED®
l \\ FIELD REP.: .22. YT s T
[ GROUNDWATER LEVELS
I DATE TIME DEPTH (1t.)
) — 5"0‘/( f/r
LOCATION DESCRIPTION v ae  Azroe.o
SITE CONDITlON-&&.—;ﬁf?/
» - —6
E S w; gg gg §= DISCONTINUITIES z ;
z |25 £ §§§ 32 | =2 SPACING ORIENTATION | § ;E S ROCK TYPE
& 6% oo |53z 2= | 2= [wipe CLOSE|HORIZ. vert| 5 | = | 2 & REMARKS
Sl ==s |25 | S|E
& il B 12 3 4 5lH 50° viols]-
i E ) ! 5':-{[7 5‘;/:;/
seeposcpecet : |
St foe San ey e~
: : 3 ”f/t$4‘F4
TS S i
Z{’“.-I-..'.-.I-I.I-I.ﬂ..-ill.' - Ll
-4 B )
&ﬂl/fﬂL:\.’)
mol Lend] dooia

COMMENTS: _gd spsmphs Lilpm @ 57 indpets

’

BORING OPLRATION

-8 1/2 HOLLOW STIM ANGLR

€ = & 172 CONTINUQUS FLIGHT ANGLR
GB -~ GLAR BT
NX - X ROCK CORING
8O - NO WIRLLINt ROCK CORING

G-AL-ENG-2A (3/84)




JE JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) PageZof-%

A | SITEID:_S#2<-2 L_ LOCATION ID: _92
1N | APPROX. SITE COORDINATES (ft.):

N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD: _Rertne /4o v x
DRILLER: £ T t/0 4

DATE STARTED: _££/Z2

DATE COMPLETED: _

_4 FIELD REP.: (2L %oz g o
6 GROUNDWATER LEVELS

DATE TIME DEPTH ({t.)

LOCATION MAP:

gee £

LOCATION DESCRIPTION
SITE CONDITION

AR og b DISCONTINUITIES 2]z
< ojwe |32 |2 < <
z 55 gs §;§ §§ EE SPACING ORIENTATION | 3 g g ROCK TYPE
o -4 -
& log 1 0 |5ez| &= [ 2 [wipE CLOSE|HORIZ. vert] S| | % & REMARKS
e a.g H 32 °9 :‘ 2 ﬁ -
i ”D ') -
= Z il - 1 2 3 4 S&5|H 50° v]iel3zj-
E ; . -+ S7 /’954 /',;ln-s«__
- --T- + e "-71/ -A/&wn-‘:y/e?/
-t - rel so€t—
[} [ [
1 s .
} + . éﬂ/ﬁﬁne,/’gf.
j T o pruinl, o
= #' : 1'_ : 3: M‘I.M é,—,/yl
: i A A
70‘) Eaxtpmrmearbossgaseessngrevge - . o "‘f“'&(”/,fff/
e ‘TN”‘) ‘w(slﬂ
Srnse Josy
/Z ;m — A — ol ——————————
. (ACI@RT)
] .
chater &l
"W
COMMENTS: H-8 :lg“olouo‘;.not;l‘v“s‘r‘(l:"mccn

€ - 4 1/2 CONTINUOUS FLIGHT ANGLA
Gs - GLar BT
HX = NX ROCK CORING
NQ - NG WIRELINE ROCKX CORING

-

f—
JEG-AL-ENG-2A (3/84)



JE JACOBS ENGINEERING GROUP INC:

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Page ot

& | smEm:<PL2 L LocaTiON ID:
S | APPROX. SITE COORDINATES (it

LOCATION MAP:

_ GROUND ELEVATION (ft. MSL):, _
,M DRILLING METHOD: fi{l‘q f
\

DRILLER: 2
DATE STARTED: _&/Z/#>

¢ DATE COMPLETED;
59 FIELD REP.: ﬁ%f_ﬂ:‘?"

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION
SITE CONDITION

- > | z |t NTINUITIES o>~
£ 2| £z g;’ g-“ DISCONTI z|3
z |22[EE 55538 |2 | ePacing ORIENTATION | § | & g ROCK TYPE
0o |zz0] 2 '
B |55 (o (322 2= | 5E [wioe CLOSE|HORIZ. VERT| 5 [ £ |z | & REMARKS
o] T|%u |es |2 5 wl| -
*o por] . (3] -
) = 12 3 4 ' 8lH 50° v 3
Gl - ~ ———
! ! pD?i’-T)E.coA
> - ey - L Iﬂ-(“H;’\s‘ 1
/”M/pcf’
: bt
i o Shele, <., .0
§ : doee %ﬁ_’ 1
. :
ZW[ ssneoschassossdssaprer - -s "‘@a 2&{2’5&

BORING OPLRATION N

COMMENTS: ’ - 8 1/2 HOLLOW STEM ANGLR

€ = 4 172 CONTINUOUS FLIGHT ANGLR

GB - GLAR 81T
MX -~ NX ROCK CORING
NQ - NQ WIRELINL ROCK CORING

, m—
JEG~AL-ENG-2A (3/84)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) PageZ of 4

L] SITE ID: 22 -2 LOCATION ID: _ 725
1~ | APPROX. SITE COORDINATES (ft.):

N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD: Rzt L wref,
DRILLER: .S 4xgiror s
DATE STARTED: 2

) DATE COMPLETED;
SE# % "’5" FIELD REP.: L2 Sorarisr
GROUNDWATER LEVELS
DATE TIME DEPTH ({t,)

LOCATION MAP:

LOCATION DESCRIPTION
SITE CONDITION

SIRIRAEHP DISCONTINUITIES 2z
‘_‘, o jwe "'- 2 < E
z 55 §§ 55‘3‘ 58 ez SPACING ORIENTATION | § w ‘_;, ROCK TYPE
z 2
& 15 |J0 |Bae! == | 2= [wiDE cLosE|HORIZ. vert) 5 | E | = & REMARKS
s |28 |*& 82" %2 | £° 2|l <|E
L na -8 =] -
o 1 12 3 4 S5|H so° vilojz|-
/ T Ao ey Foy i
: *ecep=- ? ;ﬁ:—’ ’::bnl‘ ﬂ'ﬂa;flw{
:“:' :'v 4-... ‘
! ]
[} H ]
% ey ----{|------}-----4p----i----v- S"a‘;/‘{ grey- ber,
] 1 : . : 144 ‘
] ] 3
be .-# | o 1 ? $ SﬂnM\%‘lf) lea ™ F\wu)
. 1] . .
l% saseomesrhacssgeentereahessie -n omd Y oen
B ‘ gl’f ’5 4%~ 64.»'\)
s0P%
Sh"'é' ';”"%m,ﬂnc/
r B g
7% 4 ML brwsol ™
\5»—/_{4‘%5 e bipo
w
5LO)’7 6“7- A‘fo)
706___ e ———— e e — Y2\ g D3
22 BORIMG OPLHATIUN

COMMENTS:

M- 8172 HOLLOW STIM ANGLR

€ - 4 172 CONTINUOUS FLIGHT ANGLR
GB - GLAR M7
X -~ MX AOCK CORING
M0 - NO WIRLLINL ROCK CORING

"
JEG-AL-ENG-2A (3/84)



JEI JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

LOCATION MAP:

Ay A,

(€ 4

BOREHOLE LOG (SOIL) Page_Jof _{
SITE ID: _SF%-01 _ LocATiON ID: . §2 M
SITE COORDINATES (ft.): c
GROUND ELEVATION (ft. MS}):_Q& Qaﬁﬂ)
DRILLING METHOD: _£aiey /42072 2
DRILLING CONTR.: PEISE Frdetrrse

DATE STARTED: £/25%4

DATE COMPLETED: 2/% &7
FIELD REP.: L2 £bimg s

GROUNDWATER LEVELS
-DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION _S& _co/rin of

2T pric aritse

SITE CONDITION _{ /! YT, v

BLOWS

DEPTH PER € In.

sAMPLE
INTERVAL
SAMPLE
RECOVERY
SAMPLE
RETAINED
TYPE

uscs VISUAL CLASSIFICATION

VALUE

257 5%e 7 LPrnt doo

7 M -, l .

K-
44ﬂ/7 < dfl €O mg.s P

4

/75

S s A‘W

LOE. Proct k£ {17 5 fdrsbeese /25

72

Ghmed@ (20

COMMENTS:

SAMPLE TYPE

= Auger cuttings

= 2°°0.D. 1.38° L.D. drive sample

A
s

U= 3° 0.D. 2.42° LD. tube sample
T = 3° O.D. thir-wated Sheldy tube

G-AL-ENG-2S (4/85)
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" JACOBS ENGINEERING GROUP INC.

ADVANCED $YSTEMS DIVISION, ALDLUQUERQUE OPERATIONS

JE

LOCATION MAP:

BOREHOLE LOG (ROCK) Page _lof L
- )] smeEm:SPK-0l rocAaTioND:_ 725
72y— £ | APPROX. SITE COORDINATES (ft.):
2 N Aok E _AOE
GROUND ELEVATION (ft. MSL): 21k

DRILLING METHOD:; Kozt v/wﬂm&
DRILLER: SuoRISE & rrmldpricd s

DATE STARTED: 2/2 ¥ /27

DATE COMPLETED:
FIELD REP.: Q_t?.zm.e T

ﬁ
AN
N
N ouo&w-LA
\ { rileg —
N GROUNDWATER LEVELS
J/ | {(x+ DATE TIME DEPTH (ft.)
 \ 7 71
¥,
S
\§mvo/
LOCA ESCRIPTION &% _Dmgse KT of S0
SITE CONDITION e /. Plot—
v Vs
3 I iz oo §_, DISCONTINUITIES 4 S
L Joo jue ;‘9 23 < z c b4
z |z% |55 [38] 3¢ | =2 SPACING ORIENTATION | 5 | w | ROCK TYPE
- Iz < ol =Z ww -
e |88 :§ gaz| = | x= (wiDE cLose|HORIZ—— verT) = | £ | 2 & REMARKS
1 G s|ul5
o il I 1 2 3 4 6&|H go*  vieisz|-
i H ¢ %“»Z‘?f’k (/c‘:
-P-o-.f- ase) Y L‘P{ J\Yp /
* San SR
: T e
; ' > 5."'/7 ‘j</5 55%
_—i ¢ i éaw/dlac.
: : : Somol frpes
Z}’ - osulnevhasshnsndssadsen - end
Qn"/‘l"',ﬁ\.&ac’
56 FY browan
CEYS D
SZ) e o oA,
r—— ——— S — ﬂ'd“—‘; l’t/‘ éM
3 10737

COMMENTS: _ Shgped fell e, 0 YD =25"

BORING OPLRATION
-6 1/2 HOLLOW STIm ANGLR

Lot FE o e 1L il 2 2> ’

€ - 4 1/2 CONTINUOUS FLIGHT ANGLR

QS - GLAR BIT

HX - HX ROCK CORING

-

N0 - MO WIALLINE AOCK CORING

JEG-AL-ENG-2A

(3/84)
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LOCATION MAP:

r g7
K 6‘/5

d

’ 93

N
&~

20

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DiVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Pane’_of?_

SITE 1D: S LOCATION ID: 4.2£
APPROX. SITE COORDINATES (ft.);

N ok E o/

GROUND ELEVATION (ft. MSL):___ 4
DRILLING METHOD: By /rnoza.
DRILLER: _£TRU3 cco

DATE STARTED: £27/Z7

DATE COMPLETED: _ 5/z2/£7

FIELD REP.: Gbbuapss _
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION 2o/ ipoh ot g sunfue fon_giles
SITE CONDITION ey gcessy

7

= zz lels DISCONTINUITIES T >

L Qg we 29 g’ Ou-f: E [}

z |27 |82 |358]38 | e2 8PACING ORIENTATION | 5 | & ]S ROCK TYPE

- 1l 0 loz0f Jw | ww < T

& |35 (v |B2| 2T | 55 [wioe CLOSE|HORIZ. vert] 5 | £ ‘g’ & REMARKS
) bl 12 3 4 ' 8lH 50° vielsz|-

. ‘
4 -i 511'7'57}"'9(/

L dhdd

F‘g elrme Lo

Q—-I’;‘L“"?- -,

?5/ nas ..7..‘..-“.-.‘"“.“-.‘

cadas

P”’.Aﬂ( 'M

brown

S,F ¢

—
l SA"’, bfau\ﬂ‘;,&-

S‘-wé'}o'\r' B

T | B hon loy g

P Fime
brommn, 5o 4+

Shele, greq. dlue
(4754/ ’ -

—r-vféfl

COMMENTS:

BORINGL OPLHATION
H - 8 3/2 HOLLOW STI M ANGLR

€ = @ 1/2 CONTINUOUS FLIGHT ANGLR
GB - GLar 1Y

MX -~ NX ROCK CORING

s

%3O - NO WIRLLINE ROCK CORING

—

JEG-AL-ENG-2A (3/84)
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' JACOBS ENGINEERING GROUP INC.,

| ADVANCED SYSTEMS DIVISION, ALBVGUERGQUE OPIRATIONS

_BOREHOLE LOG (SOIL) Page_of —

LOCATION MAP:

SITE 1D:

& | SITE COORDINATES (ft.):

N

SrE-o1 LOCATION ID: 227

E

GROUND ELEVATION (ft. MSL):
. DRILLING METHOD: a
DRILLING CONTR.: _Fen: 287
DATE STARTED: €7272/£0

DATE COMPLETED: .

FIELD REP.: (2 £Zz20m4: .57

GROUNDWATER _LEVELS

DATE TIME DEPTH (f1.)

saurre |
INTERVAL |-
SAMPLE

) RECOVERY
SAMPLE
RETAINED

BLOWS

PER 6 In. uscs

N
VALUE

VISUAL CLASSIFICATION

5‘,\;44"10:»«- .‘ué//' -f’-.-.c/«7/ 1/86,.,‘/

25|

5‘»\/5"’[""" ; C=, b

[ ———

S ondeivsy, fin, ,e(@v-o,,) el ]

Gk/e, fén/7 7 el JF“( b ror

\

75~

————

7V TBREE PP Spthess IODY
S/ LTETOr D

53;?&’9"‘07:(7 /N- FW. bfov-—\‘
el 5P

/o4

3
o

: o o 5
o7t e d e A 8 liloes e s,
ﬂnz, )'mfo/, bmu*/;,;.,,w

D §r0-brd sufa
(o wele @59 .
Trshae gL’

{L"('/ //."7 - Aﬂm

COMMENTS:

SW P 125 /s
SAMPLE TYPE

A = Auger cuttings

8 - 2° 0.D. 1.38° I.D. drive sample
U~ 3" 0.D. 2.42° LD. tube ssmple

\

7 T = 3° 0. thi~walked Sheldy tude

XG-AL-ENG=-25 (4/85)
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JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK)

LOCATION MAP:

x 2

Pagel of =2

SITE ID: _SFZO| _ LoCATION ID: 722
APPROX. SITE COORDINATES (ft.):

N LK E &K

GROUND ELEVATION (ft. MSL): 2

DRILLING METHOD:
DRILLER:

DATE STARTED: 57 o oas

B —

COMMENTS: DX s

Lo 22!

DATE COMPLETED: __£/3,/27
FIELD REP.: LAV~ i
GROUNDWATER LEVELS
DATE TIME DEPTH (4t.)
LOCATION DESCRIPTION _i&m_‘z(;:m—r
SITE CONDITION-ﬁLLﬂai,_s:edf
£l =] > Eg o a, DISCONTINUITIES 4 ;‘
[- 3 P34 < -
= |22 §§ 55 =2 EE 8PACING ORIENTATION | Z § S| rock Tyre
m §5 o8 §§5 ET | X2 IWIDE CLOSE|HORIZ.—— vERT,| 5 | | 8 & REMARKS
o] =jzi |es | &7 zlslE
O il It 1.2 3 4 6lH 50° vjoejsz]|-
Nigiot -1 11 A W lss | Sl doe
b é} 4 ﬂé’/tumjnam(ﬂ
M?' Ciad 4
90 % 25 o i Pl frﬁ.sjﬁ‘f et
WiDig : boon
/0 ohepes L Ad _F 111 1]} : é““‘& 98'
2olo | p- ¢rshelee 14!
A 75| 75 |en _
5;%— 51\ ;‘3\;&) ’,p’..u“(’
V B85 |Ye |56+ My S5 w8 b
/\ e R onsr ;44'/( ;‘.-rr- bfr.-.a
x":{%“ (e} Im
/‘?-"}CPM’%} 6‘31 1
30

SORING OPLHATIUN
® - @172 HOLLOW STEM ANGLR

€ ~ € 1/2 CONTINUOUS FLIGHT ANGLR
GB - GLan iy

HX - 84X ROCK COMING

N0 - M0 WIRELING ROCK CORING

JEG-AL-ENG-2A (3/84)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Page Zof 2
LOCATION MAP: w | STEID: S0l LOCATION ID; 225
(N | APPROX. SITE COORDINATES (ft.):
N D E__ oL
. GROUND ELEVATION (ft. MSL): /oK
/ DRILLING METHOD: £ DATE T
L { DRILLER: Sz 2. erices
<% /ﬁ DATE STARTED: _£& zve7
DATE COMPLETED: _8/3/ Z—
FIELD REP.: L2 &t 0w /57—
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION _
SITE CONDITION
» - 6 .
e 2|2 §g g§ 3 DISCONTINUITIES 2|z ‘j
g H £ 3§§ 33 |e2 SPACING ORIENTATION | 3 § S ROCK TYPE
& |85 |00 [582| &= | 2= [wipE = CLOSE|HORIZ. vert| £ | |2 & REMARKS
e8] Jea | e | £F S|k
: ” Q -
il I 1. 2 3 4 slmn so* vie|=z]|- .
. N ﬁ"ls*"\l ”"‘5'
\/ WL B ks 5 25 Fresrims
-?'éao{s-é,.g‘ ”“CIM:A( "
X 93 130 18w i Fioly Comentr,h W d
[ $eeed e iMe il Skese, .-n..,-i‘m,s.m
3 / 1 Sy s Jale
D--rl\--7 ssshuoshas ogsws o ¢¢7“ b&;m.&m—
A 70 140 1w
n P + |
g"ép;r/@ <z !

COMMENTS:

BORING OPLRATION
M-8 9/2 HOLLOW $T{ M ANGLA

€~ ¢ 1/2 CONTINUOUS FLIGHT ANGLRA

GB - GLam sy
8X - NX ROCK COMING

HO - NQ WIALLINL ROCK CORING

S—
JEG-AL-ENG-2A (3/84)



JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK)

PaQeLof}

2] sime ;. SPAOl__ LoCATION ID: 2T
& | APPROX. SITE COORDINATES (ft )
N_PK E _L/&
. GROUND ELEVATION (ft. MSL): J/(
DRILLING METHOD Ca
DRILLER: Z7=....15> z/me/se 4 ,/
g | DATE STARTED: 2//2-
bw DATE COMPLETED: 5/4/82
> FIELD asa:éfw g mT
f ]
GROUNDWATER LEVELS
DATE TIME DEPTH ({t.)
[3/27 A 9" Pb
S—
\ A e ol poned )
LOCATION DESCRIPTION etk Lol ool
SITE CONDITION Jet . 4, :
JIRIRE °§ 5 DISCONTINUITIES g > I
S |22 |88 [52s]38 | 2 8PACING ORIENTATION | 3 § S| mock TYPE
§ 82 o2 |zge z& | %= [wipe CLOSE|HORIZ. vert| 5 | £ |8 & REMARKS
oo Y2 027 % | &= 2 ﬁ -
° s [*3]* . . slyls
o z 1_ 2 3 4 s|H 50 v
- ————
EY e R Rl I it ! 5:475«»/
¢ -1 Ml Lo £inl hoom
f "# iz Ib‘ >
-ﬁ‘ : ” é/é;l H’f‘b”a
.,X [N H RS
%/ --ﬂ!- [-.l- llI.-llI.' i - oo
'3’\
3¢ =)
o R -
MY S‘\aJd, A
"- .l‘l‘;“::‘o‘;.&’:“:’:l‘:“‘.ﬁlﬂ

~
-
,

COMMENTS:

€ = 4 1/2 CONTINUDUS FLIGHT ANGLA
Q8 - GLar 817

NX - %X AOCK COMNING

N0 - 5O WIRLLINL ROCK CORING

, JEG=AL-ENG-2A (3/84)
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m;q JACOBS ENGINEERING GROUP INC.

' ADVANCED S$YSTEMS DIVISION, ALBUQUERQUE OP!!A?IONS\/ —

BOREHOLE LOG (ROCK) \ Page Zof &

\
M| simEID: SA£2l _ LocaTion 1p: F2f
i~ | APPROX. SITE COORDINATES (ft.):
N_B E _akx

GROUND ELEVATION (ft. MSL): _a)

) DRILLING METHOD: AX cove /rorany .~ a 2 :
1. /2 DRILLER: WA = .
7 DATE STARTED: “¢// %>
S e % DATE COMPLETED" 2422

FIELD REP.: L2487

: GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

LOCATION MAP:

LOCATION DESCRIPTION
SITE CONDITION

DISCONTINUITIES

~ Zs s g > ~J
- 2] >1=5 [o¥ | ua Ssjo T~
“w 3 > <
gl EER S5a gg o2 8PACING ORIENTATION | £ .E ° ROCK TYRE
= 1g<1d0 ol 2w | ww - (=)
§ |SF |8 52| 5E | 5 [wioe CLOSE|HORIZ. vert] § [ £z | & REMARKS
ol ¢ :2 »S Py ] g W o
vosl °ls 1 2 3 a4 ' 8lH 80° vio|s
Okiesigotand i | i Xi e\
ooy d el ] : .
@ 140 : . Seiclitons, o,
¢ 9"’7—‘«'11\-/”/
' i- E¥rnmm ot 2
NN 1 y n
M ! Shains Md-f?lm/’}.f&
:‘: 25 350 - i L 5‘./:4-.."’@,,,57
: Rl 7
.l-\-uT----..T saprwy - oy
Sopprk wriy € 1o’

SORING OPLHATION
COMME NTSZ N~ 81/2 HOLLOW STEM ANGLR

€ = @ 1/2 CONTIMUOUS FLIGHT ANGLR
GB - GLar a1y
HK - ¥X AOCK CORING
%0 - 8O WiRLLINL ROCK CORING

’ .
JEG-AL-ENG-2A (3/84)
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/ JE\ 'OBS ENG!NEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE LOG (ROCK) Page Lof L

LOCATION MAP: A 1 SITE 1D: SPEL -9 | LOCATION ID: 432
; £\/ SITE COORDINATES (ft.):
N y4 E PK

' GROUND ELEVATION (ft. MSL): 2k
44 &; DRILLING METHOD: ZZxecc Beteen luchn

s DRILLING CONTR.: Seorsc Fotechcics
4 DATE STARTED: _#/4/27
S razl DATE COMPLETED: .5/222
7° FIELD REP.: 2.4k eee7
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION 35 0D £ 720
SITE CONDITION _Sene s g2

o zl-
- . > z c
2l zluilee |22|u3| e 2] 8|2 g
elellevbegls|izl 2 = EL 612
z |2<|8azojz il ¢ =] 828 ROCK TYPE & REMARKS
z ow p x_s z x = o w 2 - *
a| o s |*3)|= sl
& i - i
— . |57 ' K
5;/'951'“'/) pﬂ/ P el oy A:‘Q/ 4""7"‘éﬂw¢
2%
4s 5‘_,/’-/,,‘;’ m,g/,‘-,'zo:t:‘:.' ~ec K7
f) 6M(f\+¢/) Ao
<V
45 51/)g7l’"¢5l f-‘.‘.’_bwﬂn LONS ey 1/, \/
P/Aﬁ‘ J‘a/ﬂw‘/:’ o () :q’/‘(’éc/‘//’)
55 .5“[54”&) MMSN‘J\\S“.‘“Q
Sy -
% me _ 6@,1‘
n r :A‘;& Lr;un (n%/
G Jston '
vk - T
s La-sq .
o B S byt o fpmy’
. ' — BORING OPERATION
COMMENTS: 2 opbe’ 2 # -8 1/2 HOLLOW STEM AUGER

C - 4 172 CONTINUOUS FLIGHT AUGER
48 - GEAR BIT
NX - NX ROCK CORING
NG = NG WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85)
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LOCATION MAP: “
=~
T T
¢ + 93
4
‘
/ .
v
/ /WauuLx&n poles
-

JACORBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (ROCK)

PageLof.QfL

tocaTionip: _£.2)
t.):
¥t

GROUND ELEVATION (ft. MSL) Wik
DRILLING METHOD:

DRILLING CONTR.:

DATE STARTED: __12 /[z/%2
DATE COMPLETED: PV
FIELD REP.: L It 4k

‘GROUNDWATER LEVELS

siTe 10: Sok &1
srre cooabm,;\rss (t

pre

DATE TIME DEPTH ({t.)

D &

LOCATION DESCRIPTION

i
I
L

d F Feucdgne

o F ?$LS'/§O IS

SITE CONDITION (o g S er
- >
Sl ozluze [25as] o | 2| 2l 2|3
~l2el8sB<al=8ic21 2l <l le]s
zlzzleglzolzelcdl e sl el =8 ROCK TYPE & REMARKS
s fQulrwlogSlogi2zles a3 <|E .
et ° es |#3]=7 51 °] 2|~ |sanplk
» - T
©9 rz'/ir C(:y, e IM(J, /’Aém‘ J»y
2 0
& 3 T 4 'bﬂcr FMQ' M(‘(( t\d.‘(‘, /7l ?r'ay
2 Sw:h"‘\c/ an’u H(‘J, S‘oF‘I/ fJ bfﬂ
Coi-[
@5 lelaycloe,- nf¥, grey
j00f  [fandsive e fomed s, red-Lra,
COMMENTS: i oo’ wel(( 2 S“c'ckgi? $ORING OPERATION

H =8 1/2 HOLLOW STEM AUGER
C = 4 172 CONTINUOUS FLIGHT AUGER

GB ~ GEAR BIT

NX - NX ROCK COMING

NQ = NQ WIRELINE ROCK CORING

~JEG-AL-ENG-2A (4/85)




JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

BOREHOLE LOG (ROCK)

LOCATION MAP:

Page2 ofa\
sime 10: S 2 C6( LocaTion ip: 235

N
3 | SITE COORBINATES (ft.
4 N ”7 ¢ ) /‘C
' GROUND ELEVATION (it. MSL): .LL_
DRILLING METHOD:
. DRILLING CONTR.: e rc gore
DATE STARTED: ___12/2/92
DATE COMPLETED: ____ [2/i3/92
FIELD REP.: ___T_F-Jik
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
- ’;z zl- 2
A HHEHHE
M A P EFH LA EE R B R ROCK TYPE & REMARKS
- |Ex lxogzjz ]l < z z - z
A T R IR E
o| o] “fe¥ |#3]= 115 |° |samb
» tl @f .
eoy

24 s Yone, ';‘Gr‘, sof Y. (. ben

Saxelsdowe . Fise fo med , SoFT, [T, e A

ey

- -

e ——rodhepa—
——————

COMMENTS: __#oii]
frifces  [efs o AL\

wer q"« 1 [ e & \/
’ S df‘; 1‘ 98” !
"SORING OPERATION

H =6 1/2 HOLLOW STEM AUGER
g — 9¢7

C ~ 4 172 CONTINUOUS FLIGHT AUGER

G® - GEAR BIY

KX - MX ROCK CORING
NQ - NQ WIRELINE ROCK CORING

JEG-AL~ENG-2A (4/85)




ADVANCED SYSTEMS DIVISION, ALBUGUERGQUE OPERATIONS

JACOBS ENGINEERING GROUP INC.
BOREHOLE LOG (ROCK)

LOCATION MAP:

page Lot3

Al site ID:_SEEﬂ_ LOCATION 1D: _F 32
y o 4—xiL | SITE COORDINATES (ft.):
A A } < L ~N o -
A __——""| GROUND ELEVATION (it. MsL):
13 i , _ ] DRILLING METHOD: __ v _ale
= - : 4 | DRILLING CONTR.: ._E‘?Ma L3 #oore
i2< - DATE STARTED: ___(2/(1/?%
g DATE COMPLETED
\ FIELD REP.: Er
o Vﬂ&wét\ ;
leg GROUNDWATER LEVELS
f DATE TIME DEPTH (11.)
/ L/Nl/f 2 L8 2K
/

SITE CONDITION

LOCATION DESCRIPTION

N a‘Fur;-;‘r 00 NEcF 1,23 [3< S aE Fw Fonc lng

bpin SE, ghoses

- ' N Cz 'o; s 2z o 5
- g wa :9 zg W: ] e g z o
cHgiicvesla8ittz <l el =} ¢
z |Z<|SolPz8|zulzzlc |1 5] 2|2 ROCK TYPE & REMARKS
- loE O«Ogjz @} &, : 5 z - z
S leal’ee~|®elozlw | 2ol ]t
a| o 5 |73]= sl °1=z1}" suuy[e
d = Lo
0] -‘31\‘7 clyy, scomesnd, Lea, Jr/ so- 1
A
\
- Silfslone, - soFd, gM/ dry,
IV
Qoc 2.
iac reassy sond
e
003 | Smilone Sondofone toe , vellew-fpa |
& |
2= — e ——————— —
BORING OPERATION
COMMENTS: ORING _OPERATION

H -8 1/2 HOLLOW STEM AUGER

C - 4 172 CONTINUOUS FLIGHT AUGER
GB -~ GEAR BIT
NX = MX ROCK CORING
HOQ - NQ WIRELINE ROCKX CORING

JEG-AL-ENG-2A (4/85)




JE JACORS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) Paga2 of .S
LOCATION MAP: 2] site m:ﬂifhé__ LOCATION ID: _T¥2
=

SITE COORDINATES (ft.):
E
GROUND ELEVATION (ft. MSL):

DRILLING METHOD: _f¢ ~
DRILLING CONTR.: oy (€ $ Angre
DATE STARTED: IZ. /3>

DATE COMPLETED: '
FIELD REP.: __ -5

GROUNDWATER LEVELS

DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION .
SITE CONDITION

> >
- 2 °3 Bt 2
Sl zluzfRe f2elizla 213125
L josleuwla A0l sl z | Xl cl={°
s 1Z22|g2lze|z8l=zlc | sl slela ROCK TYPE & REMARKS
Zlez|oSeglezluv]l <tz 2|2 ]2
e QulwuloaSloglzzls el &)<
B [°8] "lu |»3|2° 81 %% | |sanl
(2n » Zp
Co
=T
> oS 15 il shale, [F Lea, pmed hed.
-f@ S ThiAe Sea
€OL | P Sonds im(’/ FA(»' (+ brn £
oc 3 Saadstone  Fueds med |, \/e([cw Lea, med
o --rg,:+-c4!are¢(—/ "ucin £S5
tfen co(ofex ( same 1FA)
‘-\e.?'z\ g‘?';nlv 8"{‘8}.’
o
0608 |1’ shde soam , jrey.
ot et — —— ——— — —— =

. BORING OPERATION
COMMENTS: N & 1le ML o STEM AUGER

C -~ 4 172 CONTINUOUS FLIGHT AUGER
G8 ~ GEAR BIT
NX = HX ROCK CORiINO
NQ = N0 WIRELINE ROCK CORING

JEG-AL-ENG-2A (4/85)




.

LOCATION MAP:

jE; JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

BOREHOLE LOG (ROCK
71 SITE ID:__ s ¢(’ LOCATION ID: 722

Page?_ 03

smz COORDINATES (ft.):
E

GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
- : > [
2l ozluzle |28l . 8 2123
A EH I B R A A
zlezleglzolzelcslelslal=]2 ROCK TYPE & REMARKS
e [Qulewlozllog|szlae | ul 3] % f? L
s | o] “low [#5|<* Z]o|% |5 Paml
s # - e /)
':‘/: [F3 .
’ G w(‘cw-tzrr\ Ky
i e o .
Eeh e blus sy welihard
LS
ra 5. M F. * 1 -
5 ;3;}:_%;, oteued. T4 Lon, se¥7
O/0 H= ceocl
+¥L
K1)
Sfc-fx d’;“f.\y a+ lL‘?
et Lt b 1 1 [ 1 1 |
COMMENTS: .d . PORING OPERATION

M-8 1/2 HOLLOW STEM AUGER
€ -4 172 CONTINUOUS FLIGHT AUGER

GB - QEAR BIT

HX - NX ROCK CORING

NQ - NQ WIRELINE ROCK CORING

JEG~AL-ENG=-2A (4/85)




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (SOIL) Page Lot S

SITE ID;: _SPK-LS ___ LOCATION ID;___T733
SITE COORDINATES (ft.):

N E
i GROUND ELEVATION (ft. MSL):
= DRILLING METHOD: _ RoThoy AR
Hhrny DRILLING CONTR.: _SARrIVIA G T
DATE STARTED:___ 12 -5
X DATE COMPLETED:
FIELD REP.: S Wtz LE R

GROUNDWATER LEVELS
DATE TIME DEPTH (1t.)

ﬁLOCATION DESCRIPTION O~ _Whveoy LAwm 1S wisd of ovw\\ €120
SITE CONDITION oo, £l X < 0w ferl s AlE o clca coul~s R,

— - - . .
HFF siows | 8
DEPTH } 2vlaciasi>| B Rein |ZZ]uscs VISUAL CLASSIFICATION
as <o ]<i PE fa. <
Zlew|oy - >
' o (:\o‘\ \
s X tV ] onv b ottt pmosk ha. bo Girea
| broww  aieT cL\ﬁ Some- eraq it sz‘f.’el
- "yd\-\g
10 oz LR TN “"'\ BILTY  ~oo. sorved Flae
- -~ el
r*‘g o2 e n.r\“'\“ﬂbt\\'e. Ma—\s;vc. Q\LL\ Huresd bwq
s 5 Yl WS e
: MReC  hamiweows | Sre \roud
—— chearws oW bcAAﬂ‘%.
r ” O 6t B C(-ILH -G'\rw\ . v‘-n\‘s‘k -.;L-hf“ eley  +o .;‘\J(
. c.Lo.j
~ (3 b;E Blve s;,cr‘f clav / céaqe¥ s;/.'l'
Low +» pred. P/“*’.t“{.{q
- sligbt o ; _——
:i 6 "%\gf_ c\a%cs& $"L'§‘ o C\~\3'v& %Ac ‘s’\l(

;OMMENTS: SAMPLE TYPE

A = Ayper cutuings
' $ - 2° 0.0 1.38° LD. @rive sample
U=93°0D 2.42° LD. tude sample
T = 3° OD. thewaled Sheidy tude

G-AL-ENG~-25 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

2
BOREHOLE LOG (SOIL) Page Zot.2
LOCATION MAP; a SITE ID: <Pk s LOCATION ID: 933
. ) SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIE stows | 5
DEPTH § 3vlaofas > ® PER ¢ in. |22 ]USBCE VISUAL CLASSIFICATION
S s
ch o € o 6'2&-\:,&&. bloe suryelay fo fean clu{
. massive , Kirm slﬁm‘{z morst.
/
Ifﬁo -3 el MD;s{.‘ From 6n-3 —bloe. siefihme /
' Clssll{"ﬁ& '
. . | )
T o4 A(, Nawdly mosk Som blse  fine 4‘_?_‘}*_:3.,.... .
- \<o.v\ ‘c\g\j
Ir‘_'{O \© cL Blve f/r»f . nors € frnn e[a! r-n;vol"
| siet [ Fre s«ﬂcl slnl-—/c/aj
. ted 3.8,
lsr U n 7(/'”“— ?oor/ eed, wetl Sof‘fJ f(.c/
— 1ren of. sandshme, claghnils adoadaets
Lo . st Htnn-Yllay dayv smocd sorfeel =icry ant ssh:/
OMMENTS: SAMPLE TYPE

———

A = Auger cuttings

r—

$-2°0.D 1.38° 1.D. grive sample
U=3° 0D 242° 1.D. tube sample
T~

—

3° OD. the-walied Sheldy tude

—

G-AL-ENG-28 (4/85)




E JACORS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

BOREHOLE LOG (SOIL)

Page3 ot S

e
LOCATION MAP: A ] SITE ID: __SPlC_ LOCATION 1D: 423
. = SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL): :
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
QATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
AEAR sows |_& |
DEPTH | 2:128]3:42 [ PER & in. | 2 |USCS VISUAL CLASSIFICATION
oz au H > -
.f‘é;;- L sn S et T
i'?o } o s 2R, Hellowm rose | Fae saacl
IL s ’-\, -4 H:;flq 0/1,:{ L. IQC/ hvgl:vnév..;q °+}
_ r9unJ<J/ Mmoo M wel( "ffft{ 5-0«JJM€
: &0 1 b oA rvec/' rn«( 3“.'4' l‘"" r:cL Sands Pme
lL eovtt”
Y 17 e _fo celrse u;[/ fw-l(L 59¢r:eg[
_ tews  stacned af3. s, 4
| 69 F‘ M'—o( ‘fful.l( SAND & m;nor SI.LR
COMMENTS: SAMPLE TYPE

A = Auger cutlings
2° 0.0 1.38° L.D. #rive sample

‘ -
U= 3° 0D 2.42° 1L.D. twwbe sample
h

3° O.D. therwated Sheldy tude

IEG-AL-ENG-285 (4/85)
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E JACORBS ENGINEERING GROUP INC. .
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS ' _
BOREHOLE LOG (SOIL) _ Page fo1 &
LOCATION MAP: . L] siITEID: 32w’ rocaTion D433
) & | SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL): .
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED: ;
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS .
DATE TIME DEPTH (£1.)
LOCATION DESCRIPTION
SITE CONDITION
HPPT, siows | % ‘
DEPTH HIEH EH > D PER ¢ in. [T Z]USCS VISUAL CLASSIFICATION
Zlex |k > &
&1{ I? < Qrau'J 9;‘-"‘1 'F‘;"‘ h Nf(/- Skn/s Is)dg
L1 e C/As'h .
:;\‘90 [ -~ Drowel sty 34,\_4 S“"J‘.h’"‘
#,b§ 2| — htL M<(( ‘,v«;A well IOJA(J(J S 3.
| Cevaces e ¢ ?.
B C hand Ar:((.‘na‘x
Lo L - S e
;\\i . a2 ] brows  gith SHae  s—odabowe.
| 20 2 / r&:‘c\.\\k L‘- . stltm %& .‘ou.’.(ﬂNﬁ.
COMMENTS: SAMPLE TYPE

-

-

—

A = Auger cuttings
$ - 2° 0.D. 1.38° L.D. #tive sample
U=3°0D 2.42° 1L.D. tube sample

/ T~ 3° OD. therwaled Sheldy fudbe

EG-AL-ENG-25 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (SOIL) PageZo1.L
e
OCATION MAP: A7) sITEID:_sewcl® __LOCATION ID: 232 ____
. &~ :ITE COORDINATES (ft.):
E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED: —
DATE COMPLETED: 7-2€-2€
FIELD REP.: T2 W1etrfc
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEER srows | &
DEPTH {2xlaciii>] ® PER ¢ in. | Z2]uscs VISUAL CLASSIFICATION
ot O L >
— Ao :‘\'—IP/‘ . p,r re fvra”
J’l; e § - e
- W&*_‘»v\wr‘?k
l:ng "’< S Lr. f—;m_ s..\...k\b.uat .
i Dr:/ll\ﬂl? éccm.\ AJ
'EJ ™ 42,6 e¥+remul~{ P\cl. a’té& AIUC. -&re
_— Dark c“!v[ <fone,, , ~
— D, 33
:— "'/3.,.’01
>OMMENTS: SAMPLE TYPE ”

Ayger cuttings

p—

13 [ mig - @//‘/7 Tire

A

$-2°0.

U~3" 0D 242° LD. tude sample
T

D 1.38° L.D. @tive sampie
3° OD. thirmwal¥ed Steidy tudbe

G-AL-ENG-25 (4/85)
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N

[ JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS -
:{ . BOREHOLE LOG (SOIL) Page Lot 2
LOCATION MAP: ~® . A SITEID:_3PK-/S___ LOCATION ID:__73% '
) 2 m/e, ) SITE COORDINATES (ft.):
o f« o ; q;lf N /:/IL E L
“d < - GROUND ELEVATION (ft. MSL): o
f* N*r_'vf DRILLING METHOD: o Rosmn 7 AR
‘;. A X DRILLING CONTR_.. q_’RA‘..e_UJml/
- ‘ X b4 . DATE’STARTED LY o 2 ekt R A
i PR Mook Dokl - . ~_]| DATE ‘COMPI ETgD- =
i S R /| FIBLD REP.: Pt D ofeTile
r& - , - ] : . T L e -
L i S A B Z GROUNDWATER LEVELS
7y i o 2 V[ DATE TIME_ . | DEPTH (f1)
;% ‘:.,«r a‘\ﬂ"’ P -:.d_ _’. i_ 71. Ciemrn i .
{/ . - .--. ({ ' prd 7
— I - . = A B
LOCATION DESCRIPTION L&A, "o, Eiat  Ineried drdineacs  ir elose prov.
SITE COND!;;'ON ‘/_’_JA,H“ 2lopiy, sparse  mece Ervsg anel obort  erasses
- >l 21_¢o .
lz: Sl E]e -stows | B "1 . )
> :- : 4
DEPTH ¢ §§ 52 35 § ~ D PER ¢ in. |ZZjuscs VISUAL CLASSIFICATION
2]leviag >
_ 9-29-%8 .
T . L ’ To=PSoz./.
: &
ol Y o! =c Br. DrT su.r‘f-anl f’).nvl wf i?oorlrj_‘_j______
. N
'40 s o2 Se f‘(:{t’,‘;l\ -browa C[a\-fgﬂ s..q‘/ 5"/‘:5'.&.‘{'21'_‘6,____
— 7 cecdnet topsc.| -1
) 5.5, . .
- 5/, . . .. "f‘(
wie 22 b %//ac-’ 7("“7, _/Mu/s*t‘ e /Aqeg 74;1:. we [ { "". ‘.i‘
- serted 1rfhle sancl\ﬁwe "w.‘&." R :."" o
- LRSS -
=z, A
- :n:rft'hc’ o der :,.,‘:«. - ‘.' .
L_O; o+ CL/;YL u<+, br. Fh';( $~ng! to Sll:r‘f ‘-?‘\r‘ g“u' ‘c“:,’-‘?t
.ﬁ 9-25-5¢
Xa - os 1 ctter | et Br. Sat leam b Fnt a0y elay
— 4 —
2o ob ceet s_oifi‘\{‘: /}Aﬁgllajtgc. ./e‘m fe $at suery
>OMMENTS: ‘ SAMPLE TYPE
—— A = Auge: suttings
$-2°0D 13! 1.0. @rive sample
— - 2-3’00 2.42° LD. tude sample

3° 0.0 therwated Sheidy tude

:G-AL-ENG-25 (4/85)



JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

B . BOREHOLE LOG (SOIL) Page Zo1 5
LOCATION MAP: ; A ] SITEID:_sSPeS__ LOCATION ID: 334
. ' i~ | SITE COORDINATES (ft.): .

N A< E NE
GROUND ELEVATION (ft. MSL): Nk :
DRILLING METHOD: _ReTAESR A\
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE : TIME DEPTH (ft.)
I . ."——‘
LOCATION DESCRIPTION
SITE CONDITION
A EEIE siows | & |
pEPtH' [ 3213515l >] © | per e in [EZ{VsCH VISUAL CLASSIFICATION
R i S > .
S
s
) 1 Frrem massive Variable browe”
Il ¥ o7 erfen | b o Fro e .
- Couw dact i cleystme.
; ’ -~ ‘ &1453
— 40 % 65 ol | wet, B rhocotate Lrowses orf,«u/i N
. A n'ck-';b'o'{-?—h';m'k élays. )
. . ) 'Djé. ‘Br. f.‘\" c{gjlafaqu ‘.C r.I(L ZA#(U#
a1 ¥ &4 o Y ol coel : L
:; /’aﬂ‘”t‘é . oreumg (‘LL
— . ?ywzsbuld‘
: 5? X 12 eH w&’, ér;aq- tlve Q!AJ.;(}J.;; 5L,0.L¢_
| ] - :
L L\ Y S e
| Conrbact p— blue shales
. W
bo K \7- cvf uk e»«'i-k'\é PEJ ackt poddu ﬁ!é.‘. l'“x'iis\r\m}l«-h
COMMENTS: : : : SAMPLE TYPE "
2250 ifoys rick §°F-(. : clay ¢ oz m“/ "!gg.l;u;tlaﬁan"l.o. @tive sample

A
6 -
U=93° 0D 242° LD. tude sample
T« 3" 0. thrrwaled Sheldy tude

EG-AL-ENG-25 (4/85)
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E JACOBS ENGINEERING GROUP INC.

‘ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

o BOREHOLE LOG (SOIL) Page Dot .5~
U4
LOCATION MAP: B A | SITEID:__<plL-15 _ LOCATION 1D;__ 93 7
& SITE COORDINATES (f1.):
E
GROUND ELEVATION (f1. MSL): :
DRILLING METHOD:
DRILLING CONTR.:

DATE STARTED:
DATE COMPLETED:
FIELD REP.:

_GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIR sows | &
DEPTH | I:faciaz >l ® PER ¢ in. |[ZZ{usCS VISUAL CLASSIFICATION
LE ou 34 >
L 1< 1> s Jwed, Fen brows, 5"""7' senef
:’)D ¥ [ 4 = V2t browisl-taus $1e7% fnc sa.—n—_/‘ b e .
:7 L.r:/ //l//l’éq - - T - - - - - =
ZS X 4’ 1 Seame
;_éo R 16 =r Lf browa """“'JJ /J‘HU'(_ 76"16 sunfj:
:-’65 X 17 ton- red well eerenrt ﬁng $ coarse
S rounJ-J ¢+3, ,l.f‘ou O/z 5{_“"',“/ <. 8,
70 x % sw/ Jreed- bhromns lr‘un ric 1\, ‘Povf/lj Sorﬁ/a'_'é. 5.3,
;OMMENTS: et -faﬂ_»o/'); apebr  jajected SAMPLE TYPE

——

ger cuttings

—

- Ay

- 2°°0.D. 1.3¢8° L.D. @grive sample
- 3° 0.D. 2.42° £.D. tude sample
- "

—

O.D. thr-waied Sheidy tude

G-AL-ENG-2S (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (SOIL) Page fo1 5

941Y__ LOCATION o: 139

LOCATION MAP: & SITE ID:
. ~ 3ITE COORDINATES (ft.):
E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (11.)
LOCATION DESCRIPTION
SITE CONDITION i
HEEER siows | 8 _
DEPTH §2vlacfas > ® PER ¢ in. [T 2 |uscs “ VISUAL CLASSIFICATION
Srleg |k > : :
- no th’%é ) ;
i ‘sere
:7102) X /7 Ser el éonu»". r:r/c//.(.< ér mu/. f-rAla'{ Q'f_) 3.8
Iﬁ joT X 29 S wf"J‘ frey browsas ""-O(/"l'l-ll’(ﬂ s»rfeJ
o LI.'“\‘G Sandsfm e " we‘e[cy'
E L =/ S 1 Sl Nutlvr-‘-i?f “"kl/' ‘7+}
—_— ‘ qtr-.u‘;\s .
‘ ‘r v 22 - Sea( Sk
:1/7 £ 23 oK D e'AO'o["{' ér. _'0~(-:! Sﬂu'bujﬂ s‘-c..[t..
- ) i — 7 pote .sar-o‘l:-‘ /
122 o) ‘L‘/ poy = Blve- 6'..\3 _clg./b;'l‘cng eowing ke A
OMMENTS: ~ SAMPLE TYPE
A = Ayger cuUtlings
" i $-2° 0D 1.38° LD. grive sample

U=3° 0D 2.42° LD. tude semple

—

T = 3° OD. the~wated Sneidy tude

G-AL-ENG-25 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANGED SYSTEMS DIVISION, ALBUGQUIRQUE OPERATIONS

BOREHOLE LOG (SOIL) Page Zof 2
LOCATION MAP: L | siTE ID: QY712 LOCATION ID: 734
) &~ SITE COORDINATES (ft.):
E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.: N
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIE sows | ¥
DEPTH HHIES > [ -] PER ¢ In. | ZZ]uscCs VISUAL CLASSIFICATION
- .: .‘ >
28 X 25 - el Bloe tareq clegsfme : sanple confring
. e Lo t:r;/i ~f :‘*—:j 5’““\ é(_r,“.c e il
- dcu‘f“h/wgﬁu',
Ii?o < 4&_ ‘4(// Rl Grew gﬁf‘\ﬁ w\o.\s't e <
: nowl l~m—?u~-4:.k Q\AL}:\M
— sove. alkele 7,
— r. >, 130
- a\ e A
COMME!de: SAMPLE TYPE

pu

Auger cuttings

—

A~
$ - 20D 1.38° L.D. grive sample
U=-38° 0D 242° 1.D. tube sample

—

T~ 3° OD. therwates Sheldy tude

EG-AL-ENG-25 (4/85)
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[ JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

Pane.[of.f

LOCATION MAP:

!OREHOLE LOG (SOIL)
& | sitE ID: LOCATION ID; 935
Pud) :rre COORDINATES (ft.)E: '
GROUND ELEVATION (ft. MSL): :

DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:

DATE COMPLETED:
FIELD REP.:
. GROUNDWATER LEVELS
DATE TIME DEPTH (f1.)

LOCATION DESCRIPTION :
SITE CONDITION _SPARSE GRADS ANWD SAGERL U

we el [ ]
DEPTH i §§ §§ g ¢ o 23 scs VISUAL CLASSIFICATION
H3 HE S : PER 6 in. < |vsc
.= og ’
[ ToP Sejk
- Br. S/I‘Q‘-f'lﬁ mb:.sf( mod. é/ockg
. 4 X Q-.—g-l— sé cl«y;g_iafr send )/ munor rectiets
ri X X2 se. Mo;st(’ Brewn clagc sanJJ cluq -
v . L]
- Lails. sonwe reot’e?. sligaty
' PLastte ; Most/ 9Vunu/a'f‘.
— —gpntact — Yop veik _
—_ . s.s ) a/vvios 2
Q Q; s %Ilgg.l.i‘c -Fev1 dine g_cg;ﬂl mod. sorte el
, Jithie s.s. , wmotly @tz greinee
LP o s dan .‘)Cl;lr- 9!‘-:1& s.3, MIASL 0D o @
| X reinerals
E{ 05 —t sM tan Fine MeJ. c_,rut.ner/. ety
. S5, P"‘"{‘ﬁ sorkecl
20 00 sH | tan, mec dry Fine gruin Lthe  s.s.
>OMMENTS: SAMPLE TYPE
A = Auper cutungs
T $-2° 0. 1.38° LD. @rive sampie
Ue~=3 0D 242° 1.D. tude sample
. T = 3° 0. thirwatied Sheidy tude

ZG-AL~ENG-28 (4/85)
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JACOBS ENGINEERING GROUP INC.

ADVANGED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

LOCATION MAP:

-~
BOREHOLE LOG (SOIL) Page Zof 2
A7) siE ID: LOCATION 1D: 935
& | SITE COORDINATES (11.):
GROUND ELEVATION (ft. MSL): :

DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

"“GROUNDWATER LEVELS
& DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEE - stows | 5 ‘
DEPTH ;; 29 gs. : D PER 8 in. ';" Uscs VISUAL CLASSIFICATION
Zlewlag
;3( ¥ ©7. ™ 1 DK taun, k\.lgb\‘L\\' MJ\Q{' pooriv .sof‘l-cJ
. $ine Lokl .6, <owme T Oy
Z A=) Y (23 $™ '/r”als//:\A Dr 1':««1 .s//qé'/u/ Mw..&/ m-’-r/j
— Sorked 11thic 8.5,
f 74 Yy o9 M | Pmuk- .“{cl/m./ poorly corted Jé;?f to
, mu/:.mq qrn.mu/ Qf;. 8 S,
contee t &S, ——
— SHae 1h Tectes
— watesr
—_—7T ]y 10 cH/ EcJL/IJ‘ “vellow mod sorted rovade 1/ |
/4] a Fe 0y coated s.5. w/ shels chips
L in wﬁ‘/m,s
_ s_tm_g gt
: SS 1 x J( cH Y breq- ocive Fnt eluy sfme. scmle
— wet, hl.7/l/7 Plostre
_ Londagt  _ elagetme -
—— - s" -
to I« 17 - N N Y Jithic 3.9, gt greavlar
COMMENTS: SAMPLE TYPE
Au”r cutings

S

-

2° 0.D. 1.38° LD. @rive sampie
3° 0.0 242° LD. tude samdle

* 0.D. therwatied Shaldy tude

EG-AL-ENG-28 (4/85)




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

.OCATION MAP:

BOREHOLE LOG (SOIL) Page2o1 5
& | siTE I LOCATION 1D: 935
=~

SITE COORDINATES (ft.):

GROUND

DATE ST

DRILLING METHOD:
DRILLING CONTR.:

DATE COMPLETED:
FIELD REP.:

ELEVATION (ft. MSL):

ARTED:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION .
HE R siows | ¥
DEPTH J3ulac|iil>l © PER ¢ in. |Z2]UsCS VISUAL CLASSIFICATION
L4 ::' HA * :
6S r 13 S wr-'f', olive 6;57'6'1 $.$.
:'70 X /4 S wr—'/". o, saf‘f’ctj', nwnz/'/ /l.+/u-¢—
L S5,  w/ swml FeSy concretrons
' Joose /., cermenrtecd.
25 X /3 Funssk~ e J’ooor/yjb ruod _sorted
. med arained aty s with occeasjonns
| Wf"j’“‘{ .clag/ govaey lamireted
- thin stridaqels. ah Srainds anqolal
=1 o bl 2,
4 7 very b ol cometed 4fue 1HE
. .j')ﬁ‘ well revnded Gf's,MtJ' ;minud 5.5,
20 1 ¥ 1% same.  Becomes ok Y
;OMMENTS: SAMPLE TYPE
. A = Auger cutunps
- 8~ 2° 0.D. 1.38° LD. gvive samphe

U~=3 0D 242° LD. tude sanple

T « 3° 0. thirwalied $heldy tude

G=AL-ENG-28 (4/85)
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JACOBS ENGINEERING GROUP INC.

ADVANGED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

LOCATION MAP:

_
OREHOLE LOG (SOIL) Page Lot £
BOREHOLE LOG (SOIL) =
2| st I0: LOCATION ID: - 935
& srre COORDINATES m.)E: .
GROUND ELEVATION (ft. MSL): :

DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIL stows | &
DEPTH 12siisiis{z| ® PER ¢ in. |[ZZ|USCS VIBUAL CLASSIFICATION
.; oy Y4 >
a5 (7 st § Fan 5501y f&\.ﬂ.&// sofd J;onf/‘;f
. Cemen 1L¢c/
109 2.0 o Jlowis & =Fan sty S.S-
. wet Sauplt .
IL LL 2/ Se 7 €
429 31X 2 M =MAMY
75 17 23 i Sewt
— Ty — )
_(_ZO X Y . L 5? o(.;vé.- Heltows wed! hunr.lu.// course grei S.p.
COMMENTS: SAMPLE TYPE
A = Ayper cytungs
8 - 2° 0.D. 1.38° LD. grive sample
U= 3" 0.D. 242° LD. tude sample
] T+ 3° OD. thirrwates Sheidy Wb

EG-AL~ENG-28 (4/85)



—

; JACORBS ENGINEERING GROUP INC.

ADVANGCED SYSTEMS DIVISION, ALBUGQUERQUE OPERATIONS

gonsuous LOG (SOIL) Page=2of S

I.OCA IoN MAb\_\%‘\:/
e C

SITE ID: SPK-1S__ LOCATION ID: 733
srrs COORDINATES (ft. )
NK MK

aaouno ELEVATION (ft. MSL) MK
DRILLING METHOD: __Ro &
DRILLING CONTR.: _RBA 2w~ :#—azT
DATE STARTED: 7-/9- §§
DATE COMPLETED: __71-/9-F§&
FIELD REP.: 2. MeT2cp

"GROUNDWATER LEVELS

DATE TIME _DEPTH (f1.)
7-15-S& 17 “° am Dr”

LOCATION DESCRIPTION .50 ' 4/és7

OF WESTE D& o 2, TOCLPILE
i, /25. SO AT of [hauBY . CTRRCE

SITE CONDITION 252/

%)

- - = -
HEEIR stows | &
DEPTH HHIH R © | penein [ZZ|vsce VISUAL CLASSIFICATION
A - >
tonfacet . S5,
bloe e\--as{'wgt.
—&r X :ZL cl 'Fu-M c\e\u,sg HuLQLuL bloe sred
. t’* C‘\u\bsfvv\,e Luw\wv‘k‘-&L +\~sv¢
sub Luaéwv\—r. Co)  Beawa.
. (20 X %é eH 6/"";"-?’&«7 ul;rue Jefwt WSS e
— c,luj:fz')?e .
— 7.D,
—— |
yOMMENTS: SAMPLE TYPE

—

A = Ay

3-!' ©.D. 1.38° LD. ¢rive sampie
U=3° 0D 2.42° LD. tude sample
T3

OD. thir-wated Sheldy tuds

G-AL-ENG-28 (4/86)

et e e~ g e < e———

e v Smpra————— — e o o ey




JE JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

f soasuo:.s BOREHOLE LOG (SOIL) Page Lot £
LOCATION MAP: SITE ID: _SPK- IS LOCATION ID: 33
S\, Overauzses SITE COORDINATES (ft)
SToCk PiLe- N NI

GROUND ELEVATION (ft. MSL) NI :
DRILLING METHOD: o0 4IR _RoTARY
DRILLING CONTR.: _BAeN tnRT WY
DATE STARTED: __.Z-/S - 38

DATE COMPLETED: 2-/4-28%

FIELD REP.: > oA T2l 2
—~ DRAW
- ¥  GROUNDWATER LEVELS
R 0 DATE _TIME DEPTH (ft.)
v 33‘ 1°/6- T8 2.3° am NO N ATER
A =pue 100’

LOCATION DESCRIPTION _apeRrol. oo’

AT /[ Sorh EAST OF =TRoOK

SITE CONDITION vl Bunbkéen stk AL

(27 Spope oo T Sw, arnssy opbE.

DEPTH

BLOWS
Y PER 6 in.

INTERVAL

AMPLE
neECoveny

SAMPLE
RETAINED

h
N

VALUE

" sAMPLE

vscs VISUAL CLASSIFICATION

AN TYPE

0 2wl

ToP Soib i Tey , thin

cxr-.s.s\t Cov el

se_ | Browws ’:qu-\ 5¢Ln.\ cL«q

MV O““&“N“s' “o®, 'b“-"’

AlluyviveT

sefet] _Brews ®e~wse soody cbag |
cklipe oF  cluu stong /su.u-hme

Scfetl oK. o _MES. Browwd =177 f/ﬂé .
snwosf‘?vé, Larmiveteed =09,
. Dewsé., . | - - - -

[N . \
XV, Berowish %e //ou.l‘ 'ch. +o Hcc/.th

34Q K O(OJ"' = idnn

ﬁ]r«':nea/ MHOD, well 5of‘+fd 5““/{“

shme m:»s‘f/: af} qraiald  w/f
Lidkie 'kaav-\z-a'h qrains o b - roundec(
Yo rounded . sewe FeO adaing
\°°5&, Weele 4o Ausewtd t!MgU*‘&’

*‘\.t " .
&f‘"t g‘ ﬂe(\ J oA,

AT A s SomE Tiwey

'?fu\cv-\twt* \VD qk?——r‘u\s, v-\u\or

Eg‘:ﬁ;‘f;‘i "i'é “'"ﬁ e cL ﬂoléf

COMMENTS &z bra sample .

SAMPLE TXPE
ger eutllngt

A-Au

$-2°0.D. 138 1.D. grive sample
Ue=3° 0D 2.42° L.D. twde sample
T-3

O.D. the-wateo Sheidy tube

JEG-AL~-ENG-2S (4/85)



FJACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (SOIL) Page Lot 4
LOCATION MAP: & | 8ITEID: LOCATION ID; 936
i = :ma COORDINATES m.)é '

GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (1t.)
LOCATION DESCRIPTION
SITE CONDITION
glafale] T oo |2
DEPTH HHIHE S ® PER 6 in. |EZjUSCS VISUAL CLASSIFICATION
L LH >
3 S~ X 67 |- s L morst Fen 'ao;g_(7 serteed spndstone
rﬂ? £ _g_>§ = 1o - PRT 14 8( ’ropm:m.H/-y of)ﬁ?r____
— angeler 4w 5u$ rovad /¢0s<,
. ‘5;"‘7' -San.dst"-’u‘
- CopTACT -
b-' X o4 Hd, wewse ceel \\\k % farey
_ camemtrecl lHthie Samd wivae.,
SO X 10 Bine 45, bl
ﬁl X [ el c:'rh;g . :e»—\c‘c gl Q*-; 1A
— o ted te—'\(w"'tl.l Mk*(‘;\'. J‘
40 |1 0D, el Sbt*ttk \ Nuv\clu,t Q*\ %m‘w\:
'OMMENTS —Tnyeeked W0 ok A2 .Che S| SAMPLE TYPE

A - Auger cutuings

8 = 2° 0.D. 1.38° L.D. @tive sample
U=3" 0D 242° LD. twde samoie

T = 3° OD. therwated Sheidy tude

LCN Vecoawme, <dye K .

—

G-AL-ENG-28 (4/85)




!'

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (SOIL) Page2of &£

LOCATION MAP: 2| siTE ID: LOCATION ID:___ 936 ‘
. ) SITE COORDINATES (ft.):
: E .
GROUND ELEVATION (ft. MSL): d
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE _ TIME DEPTH (11.)
LOCATION DESCRIPTION
SITE CONDITION
glela]e] | [ ooms [
DEPTH 12:{isfixl>] © | penein [Z2|uscs VISUAL CLASSIFICATION
Zlew oy >
g r 5 ] Lt Fan sl /o-MJ<J grw/w—nudz/y i
- l(f3 V1N ined 5-ab(3f‘uhg,
— ARE po ) TE J7PF S.S.
LO X g '4 — Mo o _covrse Q"rz‘ %f“\nec& e
— =8 Sl e WKE qrdima —
—— Noondede b well teuanded,
E: ¥ L meb. do A< covroe e, <.
— \
LD K W Hel  she O\rk\'\ﬁ Cosmdeh m;.,& .
— ARSI XY YL Y WA T o=
&S X . \7 o S e
_ Z -
if < vy o, ser'kv.\..rounr:b‘ wmovtly ady kau'v.s
OMMENTS: -

I

SAMPLE TYPE
- Auger cutuings

———

A

8~ 2° 0.0. 1.38° LD. grive sample
U=3° 0D 2.42° L.D. tude sarple
T~

——

= 3° OD. therwatker Sheidy fube

G-AL-ENG-28 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANGCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE LOG (SOIL)

LOCATION MAP:

'“‘ S8ITE ID:
&~ ngE COORDINATES (ft.):
E

Page £ bt Xz
LOCATION ID; 93L&

GROUND ELEVATION (ft. MSL):

DRILLING METHOD:

DRILLING CONTR.:

DATE STARTED:

DATE COMPLETED: 15 - 88

“13° prL

FIELD REP.:

vre—Ty 42

GROUNDWATER LEVELS

DATE

TIME DEPTH (ft.)

LOCATION DESCRIPTION

SITE CONDITION

—

DEPTH

SAMPLE
YERVAL
SAMPLE

RECOVERY
SAMPLE
RETAINED
TYPE

BLOWS

PER ¢ in. vscs

VALUE

VISUAL CLASSIFICATION

I

=

i

WesAlu aky 25, with ww Wd,

|1 shadle 2

aTRINGCA S 1ot 8.

<. 5
shele / CL‘“—BS*N’&

2TVST ) eed  De wf-gl &&_ﬁ_ds-a‘,;*ﬁ'\_g

/2//

e

\

a1

120

N\ ’:S Qu.se-d‘

woTE. Xl %% . eo\d be cmﬁu..w--l-
Gvoun  WiheT takerval ’?

\'"“S",""‘ is MethuR <hale is ‘M‘M‘l
ng\\v‘\-«.i
T,

woT(=: West 9(0‘4~\p\<. %1y c\—\-vu,c..
V\e‘{~\cgc\ et a5l
S T EuTen Toalng  N-16\S

GREXVSH ~ BLOE STATsewe | st

ereolisl Boe  claythoue

\\4\ bosaweded  Nye c\M\ ':‘\\'m
\\\0\\5 'PL&&R\-\V\

:5\»155&5 oA gmm\\)c C\aq&‘\ﬂ'f\
l-h\\\ Tlaw'ricy

=oAL T.D. 120D

COMMENTS: __—t >,

4D

A~ 1 SRS SAMPLE TYPE

A = Auger cuttngs
8~ 2° 0.D. 1.38° LD. gvive sample

-

Ue=3° 0D 242° LD. tude sample

-

T =3 0. thirwakhed Shetdy tude

EG-AL-ENG-28 (4/85)




P JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

k BOREHOLE LOG (SOIL)

Paoelofi

SITE ID:_<PK-1S_ LOCATION ID: 937
SITE COORDINATES (ft.):

N NK £ NK

GROUND ELEVATION (ft. MSL): __ N K :
DRILLING METHOD: _A\R - WET___RoTARY
DRILLING CONTR.: _BARNBRART

DATE STARTED:__ -0~ €%

DATE COMPLETED:
FIELD REP.: .. WMET2LER

- GROUNDWATER _LEVELS
sLOPE e € DATE TIME _DEPTH (ft.)
/ ‘P"L'J‘:7
N
= O sheep trws i
LOCATION DESCRIPTION
SITE CONDITION
HEEIR siows | &
DEPTH laviiclizi>] © PER ¢ in. [ZZ|UsCS VISUAL CLASSIFICATION
o L 3 LIS R >
- TolP S0l L,

. Actuviverd
P _-(7 7( é O( , Mo .. -7 Qrp‘,q S1eT7 SA D
(o e =M | Thoss Be  STY SAwe
.f/*r o _ 1.5« Broww_{g(& +an - 51LT" Jl'mc s.wpc((
— 20 of s ' Seeme ]
'¥z 'Y o) > 4"-—9?\»\ sbt’\O:l e oy %\Vw'—
— ¢.\»T‘" SKWA/
_ 2D 15 . S Wl
COMMENTS: SAMPLE TYPE

S

pet CUtIIngs

—

A~ Ay

8~ 2°0.D. 1.38° 1.D. gvive sample
U=23° 0.0 2.42° 1.D. tudbe sample
T3

—

OD. thi-waked Sneidy tube

e ——

:G-AL-ENG-28 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DiVISION, ALBUGUERGUE OPERATIONS

BOREHOLE LOG (SOIL) PageZof Z
LOCATION MAP: a 8ITE 1D: LOCATION ID:.‘.._({_}]_
. &N | SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (1))
LOCATION DESCRIPTION
SITE CONDITION
HFEIT- stows | 5
DEPTH | 2viaolas >l ® PER 8 In. |ZZ|USCS VISUAL CLASSIFICATION
S2ley|e: >
28 Py N oy e T s~nJ ]
INTECTED CLEAR WATER
; HO e ¥V =W FARY “B, LT Shauld
. \o-—2_->°/o Zeran  Covnded m\-a
—_— YarsS. RevRoLK
;b{{ o% M1l s 7Y Fan é:?,, s.S,
Iﬁ ?0 IOﬂ -fmul‘.: L— Sle7C l‘!e/. e ¢‘4
— fov AJQJ Sc: a - !
—<C 1
m— n— 5‘\09[&
— qu.t %K%& Cl“l\\‘w“)
Lo } % N
COMMENTS: At s ~wptles 40 '+ SAMPLE TYPE
. A~ &ugtf cutngs
- 8 -2 0.0 138 LD. erive sample
U=3° 0.0 2.42° LD. tude sample |
T = 3" OOD. thwates Sheidy tube

-

EG-AL-ENG-28 (4/85)




|

JACOBS ENGINEERING GROUP INC.

ADVANGCED SYSTEMS DIVISION, ALBUGQUERQUE OPERATIONS

LOCATION MAP:

BOREHOLE LOG (SOIL) PageZ ot Y
| sitEID: LOCATION 1D: ___437
= :ITE COORDINATES (f_t.)E:

GROUND ELEVATION (ft. MSL): :
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEAE siows | 5
DEPTH }2xfao]as) > ® PER ¢ In. [T Z|UsCS VISUAL CLASSIFICATION
Zlexloy > .
63 IX 6] | se] vt wp lown siery 5.8,
_ 70 _1Ix 1+ oM ] webk SILTY 5. S
. 23 Vervy we+
'r ('o-urJ; o LIJ
: = no SAMP(’&
— int 11 ,
f BE—-%0
—£2
40 ] X K3 Ut"" Tr. Ye ”u-/_— siery :qu
COMMENTS: SAMPLE TYPE

t—

Ayger cuttings

Ae-

$ -~ 2° 0.D. 1.38° L.D. grive sampie
Ue=3° 0.0 242° LD. tube ssmple
T

3° OD. therwaltied Sheaidy tude

E-lL-ENG'28 (4/885)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPIRATIONS

BOREHOLE LOG (SOIL) Page fory
LOCATION MAP: 3] smED: tocation ib:._ 137
. &~ SITE COORDINATES (ft.):
' E
GROUND ELEVATION (ft. MSL): :
DRILLING METHOD: :
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
§§ HEN siows | &
DEPTH } 3v|3ofas > ® PER 6 in. | X Z|VsCS VISUAL CLASSIFICATION
i A >
a2 Becoucfs- HARDER. 2
- 2.5 ~
2q ConTACT C— T
- a5 A {#1 ¢ - 5/L7% 5.8, cou?’ay-“ucg‘/vegl w/ T7e
| Blve shale, pusble conl ~tringer
r Shale [ clagystme  wet
== % 2.2 wet;, Blue shale /e l&.}gf'”ﬂ;c_- ]
| T.5. loo '
— o ¢ \(n\_ng (Q L\Ol(__ “V/ l.ﬂ\set {rﬂ/‘
o ou-\J-er.
' v
? NOoTE " ucﬁ‘ Suw\_:‘:ks . (0
. Ape no& «F\el& (L\.cw*\%' :
- e¥ QQMSZ'JC('-'& !
_ M.
-OMMENTS: SAMPLE TYPE
‘ A = Auper cuttings
- $ - 2° 0.D. 1.38° L.D. erive sample
U= 3° 0. 2.42° LD. tude sample
- T = 3° 0. therwalied Sheidy tude

G-AL-ENG-28 (4/85)
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E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBURUERRUE OPERATIONS

| LOCATION MAP:

o /
75

BOREHOLE LOG (SOIL) Page Lot 4
& | SITEID:_SPK- S LOCATION ID:__93%3
fud] :mz COORDINATES (ft.):

E
3 GROUND ELEVATION (ft. MSL): :
q3 DRILLING METHOD: _RoT ARy . d%2

DRILLING CONTR.: RAR K [YART
DATE STARTED: 7-/9- %%

DATE COMPLETED:
FIELD REP.: . D ot T2 c 2 o

GROUNDWATER LEVELS

DATE T!ME DEPTH (f1.)

3-20-8% 20°° et ? /.0

LOCATION DESCRIPTION _¢éas€ of sPeex Pt + (oo /

SITE CONDITION _&extly  slrpe  PRose 6feS of Samedtuel
PP stows | 5
DEPTH sg ;g zé : D PER & in. zs vscCs VISUAL CLASSIFICATION
[ 4
' TP sci~
S 1x &/ DET 3175 _SAwD
Contact ToPsert
S.S.
/1° X oz . 7oPsoil c/~~1z4 {amf amj poof/q
sorfed st ffRe 6.8,
1S X (%] 36;747“/ Nauf Lt Fan 'poar-/«,
.5°r'r'-¢¢/ an,w/qr o round Fae R
— > wamc ey, cpr-wn 53
: Losdtuet fun  coarse 5.S.
20 o red  &ine, s.s.
. ‘mn sorted 1ron s"tsmu( recldin bo
— 2 Fine L\‘\'k\:. Send s tme..
';IS— X ol ’@grlu cor‘(d s.S.
— Eb‘d*:~y comtTh i ol
—_— - )
,,,(/3 60({7-6( 5/:&,(«?]».3 mwée r'e(//e/lJ/\
_20 J 1A foen  [ifth.e e ot dng. 5.5
COMMENTS: SAMPLE TYPE

A~ Auoov cutiings

——

©.D 1.38° L.D. grive sampile

| I
U- 3 0.0 2.42° LD. tude sample
T« 3° OD. thrrwahed Snaidy tude

EG-AL-ENG-285 (4/85)




; JACOBS ENGINEERING GROUP INC.

AQVANCID SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE LOG (SOIL) Page Zot 9
LOCATION MAP: & | SITEID: <Pk ~1S __ LOCATION ID: 735

SITE COORDINATES (ft.):
~ N JK, ( )E VK

GROUND ELEVATION (ft. MSL): LK :
DRILLING METHOD: _Ro/ AR L
DRILLING CONTR.: _[2A LW /AR
DATE STARTED: 9-(9-58

DATE COMPLETED:
FIELD REP.: . D. MET2 e

—_GROUNDWATER LEVELS
DATE TIME DEPTH (it.)
2-20-€K BOC mim ¢ 6o’

LOCATION DESCRIPTION 420 énst o7 speoix 12i¢ |, 2S5's. of pry preeK.
SITE CONDITION STy ofmping SEEnse orese o cacckrdsle

-l » o
A4 sows | & |
DEPTH Iauliclizl>y]l © | perein |EZ|usCS VISUAL CLASSIFICATION
oZley afl . >
= " ‘ . Stosey k7 rwoisC- 12f6/v/ ¢L- rease /Julor'/
Sorfed,  Qfz. s, \.7
: L/-D ?0 _Qg— - Sem e
: U { 04 12&\ k\s\/\ b ?oor\v\ <ocke \& coarse
- sinel (vt %\—\av‘)
f ,.4(/ Y 10 S v €
: Lcontact S5,
| Blue slele
55 L \ Grey moist  sia7Y c/:«»;sﬁwv.
i ‘“"5 ﬁu rond.) @ty grmins " o« ela
m»{-rof . ’
L0 X s S Grey blre neoist messire ot sildstone
COMMENTS: SAMPLE TYPE

A Aun.r cuttings

8 - 2° 0.D. 1.38° LD. evive sample
U=3"0D. 242° LD. tude samle

T =« 3° OD. thirrwatied Sheidy tude

EG-AL-ENG-25 (4/85)

— ————— e e -




) ;

!

LOCATION MAP:

JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS
BOREHOLE LOG (SOIL) Page Z ot
S| sitE D LOCATION ID:__93F
& SITE COORDINATES (ﬂ.)E: ’

GROUND ELEVATION (ft. MSL): :
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (f1.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIT stows | 3
DEPTH [3:13213:0>] © | peme in |22 |uscs VISUAL CLASSIFICATION
X L 3 K >
.‘6§— X 13 el w:.tég,mxp/t b/ue arey 5,»Tsﬁnc /
. ‘e I«-as#'&ngf /
_ 20 Y 14 et sanple Saime.
.:3/ X Ay SAme.
20 2 /s Sume
?ﬁé i 1 r/!me et S ire Lrey ele v.l-/»')c_
— - oIl res;c/uc__ﬁOaf“l'r)7 on .mvc_/
7P B (5 elagsfone
;OMMENTS: SAMPLE TYPE

—

A = Auger cuttings

—

8~ 2° 0.0 1.38° LD. evive sampie
U=3" 0.D. 2.42° LD. tube sample

T = 3" OD. thrrwakhed Sheidy tuds

G~AL~ENG-28 (4/85)




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (SOIL)

Paael{ofﬁ

LOCATION MAP: s | sitEID: LOCATION ID: _13%
. &~ | SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
Al ZTAle] L [ siows |2
DEPTH jiviaclisis] ® PER ¢ in. |ZZ|uscs VISUAL CLASSIFICATION
SZ|sxjogi® >
95" /9 &Aouc c-/avq ;7497&,
.ﬁ b bloe-oveq ¢lug o ton b Ligrite
_‘QO 22 c(‘o‘:‘; 5&::239’,:; C.I““{; cef:j-;:‘: u-,? -
— Ql‘vva forne  Frectum surfFace.
XS 2/
IFU O * 22
E L 5"“/*— v/ Aem/ Llac e 5, ;‘urur;ou.s
- do-—/, e-nc...{-r'w’ Fracvms  on coum
LJ[w 2_./ B/‘i&kf_’[;‘-j& e W;ﬂ-‘ "“‘?j 8/65L c""l
OMMENTS: . SAMPLE TYPE
A = Auger cuttings
‘ $ - 2° 0.D. 1.38° LD. erive sample
U=3° 0. 2.42° LD. tude sampie
- T = 3° 0. therwshes Shaidy tude

G-AL-ENG-28 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

[ BOREHOLE LOG (SOIL)

Page= of .ﬁ

LOCATION MAP: 2] site 10: LOCATION ID; 535
. &3 SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
~— GROUNDWATER LEVELS
DATE TIME DEPTH (11.)
LOCATION DESCRIPTION
SITE CONDITION
HEF w siows | 8
DEPTH | 3v1ao 3§‘ > ] PER ¢ in. [ZZ|usCS VISUAL CLASSIFICATION
SZleg|e >
_LLT X & 25 el ‘b/ue, / Lvﬂj bAmlk.// C‘,/u‘-aéﬁwc_
Zo X zé g & e
] L3S X 22 ,m;,L,J/.u. elngitone w/ Dk eurthu
. brown leumimated tlaa/‘ svb L/7~: ‘Lf—
_ shale
:L"/O x 2% | bl bre s ,_-/kq.{ﬁ'n:.( w/ occa-.uu.w/
‘L‘//"J o Thard 5"‘/ é\c/u-u/a v
soFf ‘/“'j‘
7 X 27 nyr’{; bl // Grd 6/«:/-!?%:70
V2% 30 ‘/“1‘...6213" eF’.,t"Lf Coal COJ
COMMENTS: SAMPLE TYPE
- . Auger cuttings

——

©.D. 1.38° L.D. grive sample

—

-2°0.
- 3° 0.D. 2.42° LD. 1ude sample
= 3° 0. thirrwatted Bheidy tude

EG-AL-ENG-28 (4/85)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE LOG (SOIL)

Paneéofi

LOCATION MAP: & | siITE ID: LOCATION ID: 932
. &~ | SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (1t.)
LOCATION DESCRIPTION
SITE CONDITION
HEIEIE stows | S
DEPTH J2xlaciizi>] ® | pene in. [Z2|uscs VISUAL CLASSIFICATION
ox oy -3 R >
Y - Yery .A‘_ﬁb—/-iﬁi;taer
AW S x 2| bloe 6/-“747{07" ,/ st,c\/c
: massive blve sny c/wyrﬁwt,
L6692 X 4 2z, j.__._‘_,,i_—_,,‘_ coud si‘f"lnﬁcr's
I_&L_‘ Y. hanl Jw_xg 6/0&/4&1 JA../(—
- /
:jw X &‘\ﬂ‘— Z Gre A e,\..*\\'ms 5\\._\1.5
— rminee co) = .Cr%v-u-n .
ﬁl-ﬂ; 0 T | Llhve wnd arey sheles alu,:ﬂ;/‘#ﬂ.c.
. <o ¥+ Jrilllné_ R
ar = A bloe cl..;,._x#en:_—
OMMENTS: SAMPLE TYPE

-

ger cuttings

—

Au

2° 0.D. 1.38° LD. ¢vive sample
3° 0.D. 2.42° LD. wwde sample
3’

-

O.D. thir-wated Shaldy tude

G-AL-ENG-28 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

LOCATION MAP:

BOREHOLE LOG (SOIL) Page Lot ]
s | siTE ID: LOCATION ID: __923% ____
S S'TE COORDINATES (n.)E: :

GROUND ELEVATION (ft. MSL): -
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

"GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIL: stows | 5
pEPTH 1EE1ES152i] © | pemoe in |22 |uscs VISUAL CLASSIFICATION
szjsilazle ] $
~ H
Ll%é/ 27 i Llre JAA»/L
140 % blo sb l<
a5 24 blve elanstome o/ Lamiuted 7 b0 (,3/
, D Grey varieble Miltifme
- ol residue {'\oc—-—*\.ht\ o C\’H"-“"\s-
N .
200 P * Bume wbose 1 ehoco
: color
- =1 4\4- V*\"*\ut Ve s\w—\ij
(Ate) o1 s - SL\ulx w / 'fAIcE Ad. $£4cé é;’iluw 160*//
COMMENTS: ! SAMPLE TYPE

A = Auper cuthings
$ - 2°0.0. 1.38° LD. srive samphe

p—

U =3 0D 242° LD. tude ssrpie

S

T = 3° OD. therwatie? Sheidy tude

EG-AL-ENG-25 (4/85)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUIRGUE OPERATIONS

| BOREHOLE LOG (SOIL) Page £o1 7
LOCATION MAP: 2] siE D: LOCATION ID:__~ 338
- & | SITE COORDINATES (ft.):
Y E .
GROUND ELEVATION (ft. MSL): y
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
__GROUNDWATER LEVELS
DATE TIME DEPTH (it.)
—
LOCATION DESCRIPTION
SITE CONDITION
HHEIE stows | &
DEPTH 3| E{z] ® [eerein [EZ|uscE VISUAL CLASSIFICATION
L] oy ey > :
sl S s § .‘"3 Most /:j g/-_.,z. poJl, Greg _shole
. Mw;a/«(-c/ 6«476 v
' Lotz o, wofer 6-—“'»3 vp hele .
220 | +y S €
| 125’ » o Zob‘/ wohrr o Ble- S rey .}l\\/¢.\ ¢0v/
_— mivor  FAT Samd D
;‘)ﬂ;a % AL Sam e
_ \contact / e
. o Sandsfme
:115)’ "fz. LotA *g wter , Fre /m;»../ga/.‘
. é'ﬂ‘ Sends Pore 0{3 rech . N
S anguler o rvuar.['c?“'—;;/l:lﬂ. qrain .(j
4% mestlg atz, Scadstve,
SOMMENTS: toskine WO ok 230’ SAMPLE TYPE
el Molwwne W O ek 230/ 2N LD, erive sampie
U3 0D. 242° LD. tude sample
T « 3° O.D. thir-waked Sheldy tude

:G~AL~ENG~-28 (4/85)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

LOCATION MAP:

BOREHOLE LOG (SOIL) Page Lot J-
& | SITE ID: LOCATION ID: 438
& | SITE COORDINATES (rt.):
GROUND ELEVATION (ft. MSL): :

DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:

DATE COMPLETED:
FIELD REP.: :
— GROUNDWATER LEVELS
DATE TIME DEPTH (f1.)
LOCATION DESCRIPTION.
SITE CONDITION
-HEHEL- siows | &
pePTH | EE[5c 1313 PER ¢ in. [RZ|USCS VISUAL CLASSIFICATION
Sxjeviazir >
— distinet "ot smetl emunecfing 1{7"»«-‘
hdole .
25 1« 49 med o conrsc sunc/o Large chue ks Z
r ) hd black coneoda! ﬁur‘m—u/ 6/-/u coa /.
} Serue S‘i‘vlt.s ‘j G/«,s,.tme covtact
f weter becomes ea,rfh-7 browa +o
250 =— — | black.
— \\ b Ftvminvoy C'o-.,/,, minor éwm/

T2,

;OMMENTS: close o

Ol WA

SAMPLE TYPE

————

Auger cuttings

—

2° 0.D. 1.38° L.D. #rive sample
2° 0.

I

A-
8-

U=3"0.D 2.42° LD. tude sample
T = 3° OD. therwateo Snaidy tude

GSAL-ENG-2§ (4/85)
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E JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS I
BOREHOLE LOG (SOIL) Page Lot 3
LOCATION MAP: T & | SITEID:_SEE-IS__ LOCATION ID:_T27
?) = | SITE cooaammss (ft.): -
Vo' N E NK
Y GROUND ELEVATION (f1. MSL): _ NIk -
~ad DRILLING METHOD: £° Air RoTRR Y
i DRILLING CONTR.: _E&RN ;_—A T
o DATE STARTED: —=—1{é -F
S ETE DATE COMPLETED:
FIELD REP.: . METICCTT
"GROUNDWATER LEVELS
DATE TIME DEPTH (11,
e 00’
" LOCATION DESCRIPNON —_ficpennzels zzAT . soomil rise
SITE CONDITION _=SrPs2se &y o sacee 2wl
HEEIE siows | &
DEPTH g§ iglasl > D PER ¢ in. [ZZ|usCs VISUAL CLASSIFICATION
SE|ey |k >
. . __.I%® mol\bw | __
Hen ., Do \MmAaToR b TRACE ovsnu:'c.;
) men, TY, JeTe SAwo
— 1% el Pty Serked Selloatele L
. SO\LTY SN .
— ~eTE L A.\,-g/ c/r://zus
o o2 Yelffoworsh Fan  siery Fine s-:-\c/__
| - bet! c:ne—d*cd,
;/S— &2 A TRecl sor b sIicly 5:«—\c{ i
. weil cemented Waeice o fone
. Htithie  Frass,
:LD ol o - A’L +“'1 . ‘; Serffc/ f—\.nsulql"
- 3. ‘Jruan mo:s(- arenife
[ hinor kithic Fraas.
- cll‘l //IUj e-..s:er,
3 &S d rmotst  dew- br  poorly <ofted
- Siery sand ey qmgns su’: rovnde o
- qnu\ 5135 5 - 2o mmM
T l<s: fines eore ro_q:?ec/ &b ﬁf‘*lq.s
20 Mere sgr{‘tc ate, arearte
>OMMENTS: SAMPLE TYPE

—

° 1.D. @vive sampie

—

| ]
U~ 3" 0D 242° LD. tude sample

T = 3° 0.D. thinrwalied Sheidy tude

:G=-AL~ENG~-28 (4/88)




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPIRATIONS

BOREHOLE LOG (SOIL) PageZof 2

LOCATION MAP: 3| sire: LOCATION ID: __737____
. = sn’e COORDINATES (ft.):
E
GROUND ELEVATION (ft. MSL): :
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
DATE TIME DEPTH (11.)
LOCATION DESCRIPTION
SITE CONDITION
ARl . [ siows |2
DEPTH f2x[221331>] ® | reenein |Zg|vsce VISUAL CLASSIFICATION
oz oy ey >
Pra&u.k‘ and dun wira /
tltpouélui € J é W‘J)
]
23 £ el Sorted into 2 Aistimet 04'( Grasd
din® =vb faunc(ul minor dql‘/(,
M/r)f/‘«/..' Jh‘h moist,” Lt Fan
aruu-/f- tape J.z,
O X &% ] Mo\:f_ P—cb‘_\\sk__‘}-av\ ?eer\ <orte ’J‘ OB |
[ Minet bk e . MmMOD, rou-:%ta\ (-
:,7 trats Feby sdradn
c us X o W‘\v)‘ 50?‘\’2&‘ rzc\a\.\\k— i‘é\":’
, .S,
— ) hd. ‘_s"'l'"\l‘\b‘cf 2 1-2' thiek
o : rose coloresl \ Wil eemaewte
lig A L 'bboc\\-:‘ Sectxed ) 5. 5.
S? R WA joot\v\ otk 1‘ W Sewe ':*‘ML-
— Suve sha‘c— 'F'\‘Js Mel bpr
Bl Mow‘: Lt +uu P°"’|\3 sor(‘o;l Anqu{ar t
‘. X7 e l . Sub rountlvt.l ]Mo;fln-’ q'fé aruing
COMMENTS: SAMPLE TYPE

A~ Aupov cuttings

$ - 2° 0.D. 1.38° LD. #rive sample
U° * 0.D. 2.42° LD. tube sample

T = 3° OD. therwalied Sheidy tude

EG-AL-ENG-25 (4/85)



E JACOBS ENGINEERING GROUP INC.

ADVANCIED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

| BOREHOLE LOG (SOIL) PegeSor.d
LOCATION MAP: 2] sirE ID: LOCATION ID: 737
. & | SITE COORDINATES (ft.):
N . E
GROUND ELEVATION (ft. MSL): d
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
. GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEED stows | 5
DEPTH JiS]5olse | ® Qpenein |Z2|uscs VISUAL CLASSIFICATION
ez ox ay >
. &S X ] vop. sovked | w\ewn - Touv\gg_t)_\_,____ .
‘ Q‘E-s qrains wiivk  suvvae r.\..k\i
. b~\\‘l- *
: 22 4 \¢ no O sor’ttg‘ \ F\\it\c sq\r\A wl‘
, C\-\\ bl
: Ss ; 1< . ,_E@;‘W&'_, L~ A oo o cat‘*'{fg__
. Wedlom  Arain 550 burae %o Vidkies
—_— - _&3»\‘“:(
g0 X L ok —raw el sorked _ Swne
. Send shune _ j
— -
— r '_74_., _pr. n‘o( e c;mcué&a $.8 w_/ - —
— odiferovs Layer of sub Ll.gu/l*c.
| m:‘.s'f DK 6MJ__S~M/3 S‘m'.(¢ “/
70 Cso‘\.'eg"hﬂngtt-:, Spff _er“é:l‘leqf
COMMENTS: SAMPLE TYPE

Auger cuttings
.D. 1.38° LD. grive sample

Ae-

$~-2°0

U~=3° 0D 242° LD. 1ude sample
T = 3° 0. tharwaliet Sneidy tude

EG-AL-ENG-28 (4/85)
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JE JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGQUE OPERATIONS

l
BOREHOLE LOG (SOIL) Page —of &
LOCATIOMAP' 2] 81TE ID: _SPx- /S tocATION 1D: 770
’ < & | SITE COORDINATES (11.):
| ; RN N M E MK
‘ GROUND ELEVATION (ft. MSL):__x« :
DRILLING METHOD: 4.2 Zorsta7

DRILLING CONTR.: BARN /77427
DATE STARTED: 2=27-5§
DATE COMPLETED: _7-27- %5
FIELD REP.: 2 weizesre

GROUNDWATER LEVELS

DATE TIME DEPTH (f1.)

2-27-<§ 12 Y™ ov 18- 14’

LOCATION DESCRIPTION T _arer  of  opic Pt Puwurls the " ewd- aare
SITE CONDITION __Leese  sencds  few weeels :If% surface

-l » o
HEIFER stows | 5
DEPTH jivlaciazl>] © PER 6 in. |ZZ|VSCS VISUAL CLASSIFICATION
ez oy L2 R >
; lovec, hol'bél €. /‘hq Ppor/.o ‘o"/’t([
SAHJJ.
15 QI “<5YA /\ar;_{ 5.5,
: I stighthy must  of 7= Joy Sortecd
Wia) o2 S A.‘s.s.} feaTly rens 7 pPeer’y riee
. Wol.‘f y'//owls‘ *“" pour/v 5‘,,*‘:/
LS o8 T N s o) Lithie drmgs. 813 hie to Coe,
A4 AT, ThIL-E  ogseryed SATUr ATOD
.20 % M Ncl':e - Né\f Beom::L +¢'J j:vo//-g 50’*24/ ﬂu{-
g E£ ) sM Sh.'fvf-‘t(/ 7L“\’l Al“ S-svlb/)hmc . Ll’+A"
or N potnct —— <5
'BO _.eb il Sewdspve ) coal o
COMMENTS: _boie  seocls gpvimg Acar sorfmeg i © SAMPLE TYPE
T A~ Aug.r cmnags
$ - 2° 0.0 138" LD. grive sample
Ue=3° 0D 242° 1.D tude sample
T~ 3° 0D the-waled Sheldby tude

EG-AL-ENG-2S (4/85)



JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE LOG (SOIL)

SITE 1D: 5015
SITE COORDINATES (ft.):
E

Page 2ot _&

LOCATION ID: _440

GROUND ELEVATION (ft. MSL):

DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

. GROUNDWATER LEVELS
'\\ DATE TIME DEPTH (1t.)
!
LOCATION DESCRIPTION
SITE CONDITION
HEHE]E sows | &
DEPTH | 3vlicfiZl>] D PER ¢ in. [Z2]UBCS VISUAL CLASSIFICATION
sz ay afl >
t'c-v*{‘ﬂc{‘ C'os./
tt‘,.,fvug
_3S £7 sMiek brey clay s hme e/ 7 &nt/é
. L &% cid _R/uu:s/\ bred  soft FaT clags Prue
:.,3— o9 1:1-/77.{7571:: Azﬁf%, S-»nt/ cwﬁw'ruo—ﬁvw
.ﬁ 3o 2 e'(MgﬁV)‘\ bk Y sand uwr'zrh,m/?a\-/
— T. D, SO
;OMMENTS: SAMPLE TYPE

o

per cuttings

0.0 1.38°1LD. ¢rive sample

¥
3° 0.0 2.42° 1.D. tude sample
"

OD. therwalies Sneldy tude

G-AL-ENG-285 (4/85)




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUOGUERQUE OPIRATIONS

| BOREHOLE LOG (SOIL) Page fot 3
LOCATION MAP: d | sITEID: A</ LocATioN 1D: 77/
&3 | SITE COORDINATES (ft.):
\ N ML E ~i
: o GROUND ELEVATION (ft. MSL): R
7 s T e DRILLING METHOD: _Rc7777% AR
- g "~ _ | DRILLING CONTR.: _Basn/ #arT
/ ‘ 4362 ot DATE STARTED: 7-246-75
— : DATE COMPLETED: __2-z ¢- 55
- / . FIELD REP.: B MeT2L883
o GROUNDWATER LEVELS
T DATE_ TIME DEPTH (11.)
7-27-% % k™ .o’
LOCATION DESCRIPTION §eatly toiliay thpo 27 ev teol slining serfrce s. »
SITE CONDITION 7 < ; y
HEELL sLows L
DEPTH - H 254 > D PER 6 in. [T 2 |uscs VISUAL CLASSIFICATION
- 4 I3 ’
ToPSoté
o TRrown CLAtfo . S14 T Sk"ltl, Irece
- reotlets, s/u;Af/tj mos s €
o e Jp,.
- X of -} eL e ﬁ:s. ‘
- Browmts b danm, Mu;af’ Pooflj sor"*c/ Secdl
P oz sM stvne, mostly aty tdra(;'l.i, A—ngu/«ff" rovnel ,
. + anel s, .t “r
— 'z'fuf' ,jnfr sto«rff” Folnded jelﬁnf Zer'ts'f
A X o3 ) Qgraras,
: - armall revackecf Pask = blacks n:n;rm/ claifa, ?, i’n -
ll X 0325 hard well (tMtq,'I'tt/ deasse Saadstme [ense.
2 oF $e1 Y meist Fon pocrly socted Fine s '
; ] _coarser” ?”'/i sorfcg/ //.H\..c rese- €S
S X oS . aﬂM‘I.SA wtan fine su:ru] s»nc/
B s}l."f/ M3t Drangisbe Fnn .mon serfed
] (th. S w mine ou ade
30 6b ?3;‘ Zofn‘c s-jr..ins.fl T
;OMMENTS: SAMPLE TYPE
— A = Ayger cutuings
$ - 2°0.D 1.38° 1.D. grive sample
— Ue=23° 0D 2.42° 1.D. tudbe sample
— T~ 3° OD. therwatied Sneidy tude

G-AL-ENG-25 (4/85)
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E JACOBS ENGINEERING GROUP INC.
. ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
. BOREHOLE LOG (SOIL)
LOCATION MAP: & | SITEID: _£EL- 15 LOCATION ID:
. } £, | SITE COORDINATES (t1.):
\. ~

A

™ | GROUND ELEVATION (ft. MSL):

DRILLING METHOD:

»

\ DRILLING CONTR.: T
\ DATE STARTED: ST
DATE COMPLETED:
FIELD REP.:
L]
1 GROUNDWATER LEVELS
DATE, TIME DEPTH (11.)

‘.

" LOGCATION DESCRIPTION

Mooc—an—A«/c: s(ap;nc . ‘70' Suudb z nuf«-n,}.-.l'/ /%ﬂuyd : =

SITE CONDITION

| ” - = "
— R BLOWS 123
svjactazl > | o) PER @ In z vecs VISUAL CLASSIFICATION
sz|dv|az] . ;
‘ d jrivt - oramgisls Fan Fing sy
;1.1' &7 < - surme. Coarse alasts, ‘§
4o X RS < hdt Burnt orana sl faa poorly sorteel s.s .
l feeadect 5.8
' : ciaysfvnc,
&) X, 09 SM/ 155 and Dk Grew/ eeep browa FI‘fM MAssIvE
7 T

— cL eLA-,.sMg
| <
_ ) , R
S0 - eljedl Fine armin messive clagstme lo#h i
| ) 4 ﬁrzﬂ wand PE. Browns . P/ué_ L,
: ! Contam 6’“’1 bar/'ny {u‘.l(

. Coatac ¢ - " bvey cloyst,
. . 5 ‘ Bive shale
s 1Y i N B cL Blve - green i k_brey  s,eTy s bala
- ' tsJ'le ‘pp[qg' P, Arm,
% - -

el Soet fo Fireqd Blve shale —:/— Sandy arey she les
o Y \v and Dk Orey frssle shales .
SOMMENTS: 36 stacte. deilliog . w/. wader SAMPLE TYPE
~ - A =~ Ayger cutuings
" - $§-2°0.D 1.38° LD. @rive sampie
Ue~3" 0D 242° LD tude sampie
- T = 8" 0D thr-wakec Sneidy tude
EG-AL~ENG-28 (4/85) —_—
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E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS

‘ L BOREHOLE LOG (SOIL) Page Z o1 2
LOCATION MAP: = S| s _spe-iS_ rocamion 77/
V- &N | SITE COORDINATES (ft.):
. N . E Y S
- GROUND ELEVATION (ft. MSL):
. : DRILLING METHOD:
¢ DRILLING CONTR.: :
. DAJE STARTED:
; DATE COMPLETED: 7-26-%%
; - FIELD REP.: B petr/e ™ R
4 ) e 2
« / GROUNDWATER LEVELS
i )’ DATE TIME DEPTH (11.)
LOCATION BESCRIPTION L - .o
SITE CONDITION P
HEPIN sows | % !
DEPTH | 2viasfis) >l ® PER 6 in. |22 |uscs VISUAL CLASSIFICATION
LY 3 au oy . P >
_ - ———

— AMUTE: OIL LIKE 2£5/00& PloaTing ow cuTTINES .

ﬁér X 13 -'SHjlzL B/wc//'/’zq sha fes ~/ revaded ats: q/‘am.{

| . , and Abv-ﬂ/q-vf' red oxree c/-g‘f‘.s

. ‘T;% Q.

o X 1 L S cH | Bloe -breeq sla.le;/clmg stne w/ Larse ‘Fr«gé

of 'DO Brows fo 3/4CK petroliferovy
shale o Ligeite ?

15 I x 1< etfek San-e «as ‘ above
_ - <
— 7
_ < T SOF+ ‘o Firm E/vo/mcg eluys frmes
_ SL\«\“S .
T.D, &€ ¥Fo

, ®
Z .
_— ' o

o —
-OMMENTS: : SAMPLE TYPE __

Augor cuttings

p—

A=

-2 OD 1.38° L.D. ¢grive sample
U=3"0D 242° LD. tudbe samole

T-3 O.D thr-waheo Sheidy tude

— i

— 3

G~AL-ENG-25 (4/85)




! JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DiVISION, ALBUGUERGUE OPERATIONS
BOREHOLE LOG (SOIL) Page Lot L

SITE ID: SPK-1S _LOCATION ID: .42
SITE COORDINATES (1t.): -
N N E W¥

GROUND ELEVATION (ft. MSL): N
DRILLING METHOD: _A\R __RcTAR T
DRILLING CONTR.: _ AR T
DATE STARTED: __1-12-88%

]

DATE COMPLETED:
FIELD REP.: St MET2/TR
"GROUNDWATER LEVELS
DATE TIME DEPTH (f1.)

Gt .-

TR - - - \

 LOCATION DESCRIPTION _SPARSE e:zks% A AR e-.:s\A. HMODERRTE <\ o0
SITE CONDITION _ W=t _pecl  Teosiowhl SuSTIWE Aydervly

HEHPT stows | &
DEPTH Ji15c15<i3] © | pen e i [Z2[uscs VISUAL CLASSIFICATION
szlas|ax] v 1 $
. ToevrsSael
= X &l el S Browsw TiTw Saun ORGANC j0STLETS
' Biocky, [clryey Sund
10 T3 &l ¢z o | Browed 5&4,175«/ Y AYa B/bzt:;/
. S 147y FinE send
13 L3 s | Rreww Siery Line _gﬂ</
mn 73/:-.5‘/'1:_
10 X s Br.  srevy Fine Sqn(”
I |
29 X 0,:_ ad § B, ez 7y 5«'4./ (4 B/ae#/g
A -
— anrwnk/ $/A7’$ﬁ'7)e-".f?/m/3,
— Chip sy
. 5 o ¢ s 47 < ﬂ/
U 224 || s ey men S Foe s
COMMENTS: SAMPLE TYPE

Aunu cutuings
: ©.D. 1.38° LD. @rive sampie
E )

0.0. 2.42° 1.D. twde semple
OD. thir-waties Snaldy tude

-

EG-AL-ENG-28 (4/85)
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JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERAUE OPERATIONS

BOREHOLE LOG (SOIL)

Page Zof 4

LOCATION MAP: 2] siE ID: LOCATION 1D: 992
- ) :ITE COORDINATES (ft.):
E
GROUND ELEVATION (ft. MSL): ‘
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
__GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
)
LOCATION DESCRIPTION
SITE CONDITION N
g§ HELR stows | 3%
DEPTH l3viaclizl>] ® Roin 1Z22|uscs VISUAL CLASSIFICATION
V=PV % o d
F_CLon TACT —_—
< High Foey .5, L
3< 1E - <P V=t 67 ;rc‘/_x’ 11600/‘54 fen 1475
— Fint Send, 1D. Sarwed, mortly
e & fg . ?f‘s o S’ S e L' ifA . & ﬂlq;ﬂ_)‘
) ' ad :-‘f, 2EDDL;£‘ ‘)‘ac lﬂ‘ln +c
- ‘/_& X 22_. 5l7 :;rf/ﬁ Q'fj%v /t‘;c (\/ et 5ajc/5 em ;:0}(
— Presead coa h'ni &f; g Yt s !
33 p.S e4q P | Pnrcist - 2o :ﬂfﬂé $umL/, wa;}ll‘-:fl»/,/
— St od ’ ]
:9’0 ~ ?,'a/k:.;l»-rc :[' we ] 5grf‘e¢’ :6/1&
_ &ty 5.5, v/ fliedent Fe o,
- | e
sS M Sf«'m( e aLm/t, (l: 25
— Sfié 4 f/y “a‘:_;f
" Ped, med. sortedittie 5. W/ some
Lo % 1Z Cloiy &atls mojsé
OMMENTS: SAMPLE TYPE

—

A ~ Auger cuttings
S - 2° 0.D. 1.35° LD. @vive semple

—

U3 0D 2.42° LD. tudbe sample

—

T = 3° OD. thirwakes Sheidy tude

G:AL-ENG*?S (4/88)




; JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

.OCATION MAP:

BOREHOLE LOG (SOIL) Page 2ot ¥
2] sire 0 LOCATION ID: 772
&5 | SITE COORDINATES (1t.):

GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:

DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
TIME DEPTH (1.)

DATE

] LOCATION DESCRIPTION

SITE CONDITION

p— - -
HEIEIE stows | 5
DEPTH | 2ujaclazl>| © PER ¢ In. [ X Z|USCS VISUAL CLASSIFICATION
4. 5.
- S rTRCT P —_—
) cLive ecaysivat:
kS X /> eL prerst y /mr,/;, crive ¢« ';Af?)/ﬁ
LL %7 NCTE' tuGec fd O . o .
T d ah | ecive elpy s tron€ .
_ ~
- CopreT eiit- elmystore
BC T I el |ict oumple Blive  abaedl 2
| Blocisk - et elugstone fshale
:_fC < /6 cL be"f‘5ao‘jﬂ/¢ &res’ sha /fv{
. SILTSﬂﬂé / c(.u, .sﬁﬂe_
Z‘? L2 el ra, Dr. 6/':(4 Mus.f: vt o/avjs{zﬂg
- Seme mnv:f" S1eTS 5N e
_ . 7., 95
‘ L ]
;OMMENTS: .- hsa:ai::hs;[ws
- g$~-2 . 1.38° LD. erive sample
u-3 DD 2.42° LD. tude sarple
T = 3° OD. thirrwathed Sheldy tude

-

G-AL-ENG-28 (4/85)

s = —e— e




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERAUE OPERATIONS

BOREHOLE LOG (SOIL) Page Lot 4
LOCATION MAP: a 8SITE ID: LOCATION ID: ____ 477:7/
. &3 :lTE COORDINATES (ft.)E:

GROUND ELEVATION (ft. MSL): :
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEEIR stows | &
DEPTH 1 3rfiasias. > ® PER 6 in. 85 uscs VISUAL CLASSIFICATION
Siez s
— s |
EOMMENTS: SAMPLE TYPE

A ~ Auper cuttings

) $-2° 0D 1.38° LD. erive sample
Ue=3"0D 2.42° LD. tude sample

T« 3 OD. thwrwaties Sheidy tube

-

e
——

G-AL-ENG-28 (4/85)



E JACOBS ENGINEERING GROUP INC.

ADVANGCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

BOREHOLE LOG (SOIL) Pagelot 3

LOCATION MAP: S| SITEID: _SP-IS___ LOCATION ID: 793
Ytew® ] = :rre COORDINATES (ft.): -
E 4
. e R ¥ GROUND ELEVATION (ft. MSL): :
| ;] . | DRILLING METHOD:
‘A0 7, | DRILLING CONTR.:
X | - 4% DATE STARTED:
vern-f - N A DATE COMPLETED:
el B 7/ /- FIELD REP.:
! / -
e,/ __GROUNDWATER LEVELS
.,/ DATE TIME DEPTH (11.)
; //

LOCATION DESCRIPTION _Je _soutis o€ i o Weoonliy of Upraeve/ berdy Precd

_8ITE CONDITION _Etet  oeae  cousred omen Lenmd
- » o
HEEIR stows | 5
SEPTH §§ HA R > ) PER 6 in. [ZZ]USCSE VISUAL CLASSIFICATION
.= .‘ ’
- ToBeol -
. = B3 o\ sejec | be, ko rose  siiry clagey 5a.'nc(
3
I s oL . ovq  Brery L4 reeldisd fanq Rry med, T
. coarSe ‘)f&u\ roVAJr.((, wef{ 59,{.,‘]
— G+3 <. 8. / ( |-¢.~¢\~g..,l 307\(_3
. I-_S— X S *W t‘a:c—r-cr./' Jrg fne o -m.J -,L‘L':"__§i‘.‘!.’:\'£/
, &‘f‘) S.S, &n&a.(-f 2 vl NU-‘N‘{V(
. frain s,
—SD ek 2 r\'-‘l il Same
: 25 -Y oy S(;qlA‘L'—i Moz;f r"‘""‘cl "("”"— 9”"."
| irosf ostanined Jithie .S Pool‘/7 f‘b
rod. 5orf'¢¢l "lus‘\"/:s seb M,ular 7(‘.!4(
o— ) | ctncv\_&/ I‘tl___s N lense . -7
:}'——" ~ [ X5 - . - sl.,k{y Mvuf rcc( :4'7: s.S. B-l2all su_é
COMMENTS: SAMPLE TYPE
A~ Aug.r cutungs
- $ - 2° O0.D. 1.38° LD. grive sample

U~ 3' ©.D. 2.42° LD. tude sample
T = 3° OD. thierwalkeC Sheidy tude

—

EG-AL~ENG-28 (4/88)




!

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE LOG (SOIL) ,

Page 2ot 3

'LOCATION MAP: Q| siITED: o012 LocATiON ID: 272
. rrnY] &~ SITE COORDINATES (ft.):
N E
ot GROUND ELEVATION (ft. MSL): :
X X— X DRILLING METHOD:
| . DRILLING CONTR.:
£ : ) P DATE STARTED:
SR UL DATE COMPLETED:
Honst M e FIELD REP.:
Buewdls ) @ s 7 _ _
A o, GROUNDWATER LEVELS
vy / DATE TIME _DEPTH (ft.)
Vs
X | v
LOCATION DESCRIPTION
SITE CONDITION
HEHEIE siows | 8
DEPTH 1 2rfac]as >l ® PER ¢ in. E vscs VIBUAL CLASSIFICATION
Eleop i
. ‘5: X oi <M Jla‘ofi'{'ﬂol;f; re,/J (1ron/ H-'h'ls.l angvle /"
. - Flf“L ‘5.5, tithie elasB sume sxsT
— 513¢ ?;rh'rl-t s .
'j«-{@ X oY o1 § Dry ve il c:ntu-ﬁgclx/? Caloy r'uwn/:J
: dne e red. graia !-'2‘\"3]. S, ,
. At. fan | laclting th jrees pmatriy
;.-{ S 1= 24 ol é/:“r{"‘/ﬁ'{ n-"';\'é' tr- Z-;‘f-w/ Poorly JQC&.S—L_
—_— engoler fo svb rove e qfs %.5.
_ Siliy ¢+ hae Seael
O [x 10 A 5/.;“:[.1 m/}" reod ;arﬁc/ /He/. ?/hl;l
— Lithie, post &ty orange S.S .
—ﬁ— X ’{t-l s orang I;L—T‘kb./ ’ 'sar/-ch mosf-/’, r})UAt/!'/
— reed. Geerd 2ty 3.8
r: ,',,Jc‘géj v
Lo red, wet, r*\:clw...( ::‘3, S.S./A(/ shale "ﬁ”’if"—
COMMENTS: SAMPLE TYPE

S—

A = Auger cuttings

8~ 2°0.D. 1.38° LD. orive sampie
U=3°0.D 242° LD. tude sample

—
-

T = 3° O. thirrwabkeo Shaiby tude

EG~AL-ENG-28 (4/

8s)




ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

BOREHOLE LOG (ROCK) / Page 301 2

@JACOBS ENGINEERING GROUP INC.

LOCATION MAP: L] simE D: 5L LOCATION ID: 773>
N | APPROX. SITE COORDINATES (ft.):
N E

GROUND ELEVATION (ft. MSL):
, . DRILLING METHOD:
Fan c.,-(-.g Sor /[ Lonﬂ? DRILLER:
DATE STARTED:

Lo 4 S DATE COMPLETED:
] A FIELD REP.:
— . GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION
SITE CONDITION

> i Jo
£ 2 .x 5[5 |52 DISCONTINUITIES 2]z .
ol FE A EER ) 8PACING oriENTATION | 2 | E19 ROCK TYPE
e 17100 |2z0) 2w | ww 21 8
§ |85 |5 [522| 2 | 25 [wioe CLOSE|HORI1Z. vért] £ | =| & & REMARKS
8 °s|"e |22 |2 | &° z | xlk
': (=] -
il i 1.2 3 4 6|H so*  v]oefz|-
4 [ ] .
] . | . 6.5 5.5
62 HE . 1
—Ceod| 51"":"3(’— —_—
oy shele/
$-- $oeed iy
] } (\.‘ﬁsbﬂc.
L]
R : L :
Tnn-h-:ﬂ---b-- =s - - ‘{’“3 7)/..5.{,‘
.T : sShale_

-f-,'r.a blve 6eey
elavs hru/ shod o

3/(12 /;4 6f¢5 C/& 1:1'2::.

BORING OPLRATION
M-8 9/2 HOLLOW STLM ANGER
€ = & 372 CONTINUDUS FLIGHT ANGLAR
&0 - GLan Y
NX - NX ROCK COMNG
%A - BQ WIRELINE ROCK CORING




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPIRATIONS

BOREHOLE LOG (SOIL)

Page_lof 5

LOCATION MAP: L] siTEID:_sPY- ISt LocATIONID: G5
) lore Ak ) SITE COORDINATES (ft.):
{_P— - N NE E pE
N o | GROUND ELEVATION (ft. MSL):____ i<
&Ry — - — . ™™ | DRILLING METHOD: __Berrey AR
Ve s DRILLING CONTR.: _BA2n rb T
Ak DATE STARTED:___7-27- 5&_
A AN DATE COMPLETED:
£ ‘| FiELD REP.: D HMeTeLCR
WARDY P ~
RANC\H % I GROUNDWATER LEVELS
shaxeL < ® g DATE TIME DEPTH (f1)
N
LOCATION DESCRIPTION _soo' _ Soutle 1€ whan«’y  widm™wmice
SITE CONDITION _Mopernter EAT  <Phese Skee | sh-2T qnass
, 3|t Eg w sLOWS w
DEPTH 5'3' H 324 >l ® PER 6 in. t-;' vscs VISUAL CLASSIFICATION
ﬁ T‘bT’sol'L-?
— wt‘f\,\cfg‘( .S"V" ;|
— enric\ na~t
- < X el L Rerowed DR e . 5‘-'\1—\ c\,r-.q Ml‘uo‘(_‘
— roctl ety i s
ic L o2 el Lt. Br. beY %:i{cl‘\-{ 'H CI:{_&_%
— S =
,ﬁ VX X o3 ™ Lt Br Mod 0% SILTY ‘f"'c
. send,  marg Blek /ithie ol
If'z,o X <3 d - SI ‘)L’H*j MDIJ'{ br é:\-ﬂ C"L ',_é_
- sond dractronr 2 T T
—2 X Aol . se § ronst }oJruj AL bHr, c}.,..,pg (,Cm-e
- sewel
) N YA se 4l br. clugey Hae cend
COMMENTS: SAMPLE TYPE

—

Auau cutnngs

-

©.D. 2.42° LD. tude sample

St

A=
$=2°0D 138" 1.D. #hrive sample
U- 3'
T - 3°

O.D. thirmwates Sheldy tude

EG-AL-ENG-25 (4/85)

o -




.

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGQUE OPERATIONS

BOREHOLE LOG (SOIL)

Page2ot.S

LOCATION MAP: e 8] s1mE ID:_sce (S tocATION ID: 2%
LA ¢ &3 | SITE COORDINATES (n.): 4
N
s GROUND ELEVATION (ft. MSL)
DRILLING METHOD:
DRILLING CONTR.:
) DATE STARTED:
v DATE COMPLETED:
. FIELD REP.: L4
GROUNDWATER LEVELS
o DATE_ TIME DEPTH (11.)
LOCATION DESCRIPTION
SITE CONDITION
HEAE T siows | & L
DEPTH {2x1i2{3{2] © | eer e in [EZ|uscS VISUAL CLASSIFICATION
czlaylex > '
[ ]
25 X 51 <c. | motst br. claqc\_{ .:éng _sa—vC/
— T /A.x-rc*{n( Js'lLC"
: Z2 X o% el Br. :u»Jg fean c_/t.j
Iﬁ"’ § v o * e & Br, lenn cley
i
: Py
;S‘O 7 = el _pr sl lzeum c/«.-q
-
, _ "’f“?""‘_‘.{"“ﬂ C'Wkk)(b& .
?s‘g" x 7¢ sc Browes -+«v\, t)«qc:t 5--c/.
§
— . . N e S
;o‘fa.y ¥ L & | Broca-tans =77 < i!
COMMENTS: N i SAMPLE TYPE
- ® ::;“gbc u:"a"sg ‘l.b @rive £3mpile
- U=3°0D 2.42° 1D tudbe sample
- T = 3° 0. themwalise Sheidy tude

EG-AL-ENG-25 (4/85)




E JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBURUERQUE OPERATIONS

BOREHOLE LOG (SOIL) Page 3ot S

LOCATION MAP: S| STEID:__c2k !> LocATiON ID: 777
. &N | SITE COORDINATES (f1.):
N E

GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
el [ wwowe |2

DEPTH Javl3c)as > ® PER 6 in. |2 jUSCE VISUAL CLASSIFICATION
— il 3 / >
- X X l;» _ 5’1/:‘9 aret ""f. SILT T ﬁﬁ.‘ —"uu{ Sepme e/ag >
; -0 X- l‘{ L vl
r'i 77 x 13 S a st
: 7_Comtedd . fre szaT/ss =
— : Ced sa. < 4\‘

R=x%) x 1 , S f‘g(— wc"‘, ﬁl(t [/fZ:L [ 77344 5‘4‘1/ \‘:
'; S . r \ T} . l"L.Ar. SI./_7_(;7 ﬁf;t _{a-\x/‘ {/&t’ ?

90 {5 (4 hr. ér/*v ftu—zu/
COMMENTS: ' SAMPLE TYPE

A = Auger cutings

$ ~2° 0.0 1.38° 1.D. @grive sample
U=3° 0.D. 2.42° LD. tube sample

T =3 0D. thrmwatkes Sheidy tude

N

EG-AL~ENG-28 (4/85)



|

JACORBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

BOREHOLE LOG (SOIL) Page ¥of &

'LOCATION MAP: ] sitEID:_ 20w e LOCATION ID: __77%
. &~ :ITE COOFRDINATES (ft.):
E
GROUND ELEVATION (ft. MSL):
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
DATE COMPLETED:
FIELD REP.:
GROUNDWATER LEVELS
> DATE . TIME DEPTH (1t.)
LOCATION DESCRIPTION
SITE CONDITION
HERIE sows | S
DEPTH !g 3g]as. : D PER 6 in. :"" uscs VISUAL CLASSIFICATION
®x .w 4 >
IJ-T X 11 ~ jH\ Vt?‘, /DI‘. Nrnylqn; wel | sorfee /
- cw,llrv-"‘/cd/( S.S,
:LQD 20 /‘rc/e/l.;é br. 1roa 0p stuld "J', wel(
. 5or{-r¢(l rounJOC/ Qf‘s 5'5.
ﬁ/bf 2/ p) f“fl/ br, well _{af'r'-rcll ruun:jh/',
— ne b LS l.ﬂ 83 .
1o o © A
Llf ) +4\“— braw/v‘ ‘Wt(I rgunJra/{’j th
— nri‘-ft—{ 1/4‘1 2 Q‘*g 58
_ - wWaAterz '
W/ ?e_g;zuyé
‘__['LD v learie $.5. /—2.9,./
OMMENTS: 4 SAMPLE TYPE

——

v

Auger cuttings
2 1.38° 1L.D. ¢rive sample

A=

$§-2°0D

U=3" 0D 2.42° LD. twbe sampie
T = 3° 0D thirrwalked Shaldy tude

G-AL-ENG-25 (4/885)




r

E JACOBS ENGINEERING GROUP INC.

ADVANGED SYSTEMS DIVISION, ALBUGUERQUE OPIRATIONS

BOREHOLE LOG (SOIL)

LOCATION MAP:

& | SITE COORDINATES (1t.):

N E

Plﬂe_fbff

Al SITE ID:_SPE-/S LOCATION ID:___ 57

GROUND ELEVATION (ft. MSL):

DRILLING METHOD:

DRILLING CONTR.:

DATE STARTED:

DATE COMPLETED:

FIELD REP.:

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)
LOCATION DESCRIPTION
SITE CONDITION
HEFR siows | ¥
DEPTH [2viacliZl>| © PER 6 in. |¥Z{vscs VISUAL CLASSIFICATION
sz|dgse]~ . ;
. MNE 2§ 5‘4“'?!@ le—-h‘ul;M
g r élov—ey.
‘Z;’ A 2 S ®)e clw—\.x forn—< e
— T 2.
— /e "Yl’ﬂ
SAMPLE TYPE

>OMMENTS:

—

)

1
—

2
’.

o —

Agg.v cutlings

0.0 1.38° L.D. grive sample
0.0 2.42° LD tube sample

3° 0. th-waked Sheldy tude

:G-AL-ENG-28 (4/85)




APPENDIX B

MONITOR WELL COMPLETION RECORDS




N

EJACOBSMB?NGGROU’NC.

ADVANCED SYSTEMS DIVISION, ALBUGUEIRGQUE OPERATIONS

3

o . WELL COMPLETION RECORD
SITE 1D: ALK LOCATION 1D; P20 !0 pATE INSTALLED: /-2c7%

APPROX. SITE COORDINATES:(FT.) N E

OPEN AREA PER LINEAL FT:. (m VIFT.)

FORMATION OF coum.snon Wasated  (amdlatpc)
FIELD REP.: £, DRILLER: 3

WELL CASING .
PIAMETER (in) 4.0 ——P__V_ Schedele $0PUC WEL#yggsms
. : ,

HOLE DIAMETER (in ‘ )
imj 7o ‘__\E » HT. ABOVE |
L GROUND (ft)
GROUND SURFACE T
T oY PR
23 [] BackriLL TYPE
el b [ Gt Ko
*5 I RX _Grze
SEAL : ‘:::
TYPE q
— \E B sLOT
SEAL == OPENING
I,E(NG)TH = (in)
m =
? LOb
TOTAL L. ]
ASING
DEPTH /7‘/'5 3 /776.5 EE:GTH
(1t) & )
e OPEN OR
FILT . SLOTTED
PACK |SZTe/ 72-9 L ENGTH
TYPE (ft)
FILTER
PACK | .22 5 |
LENGTH !
Ctt)
- BLANK
2.0 lLenaTtH
(tt) ) t
| 4
¥ . )
COMMENTS:

JEG-AL-ENG-3 (3/04)

BN N A Lo A AR £ v it g IOV SRMREY 1P S5 Ao A SRR e S PP RN BRI e 0 e~ et S0 I AR A, A TR - rREn e



ADVANCED SYSTEMS DIVISION, ALSUBUERRUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE 1D: LSEX.__ LOCATION ID: 222 /2 FIELD REP: 4}4?74

APPROX. SITE COORDINATES (FT.): N

1E JACOBS ENGINEERING GROUP INC.

GROUND ELEVATION (FT. MSL): 2082 COMPLETION DATE:__//-2¢-F
BOREHOLE SUMMARY | CONSTRUCTION TIME LOG
- ' START
DRILLER: 3 oS ACTIVITY : END
. T
RIG TYPE:__EA_‘@ /500 DATE | TIME IME
HOLE END © IDRILLING /
et TYpe | Diks | DEPTH | TYRP //H-F | S0 | S0
(in.) (1. J)-25- 9 | T30 ciee
@M FOo | 745 Ar fp7sr ]
. : CASING /262 | sors /720
CASING SUMMARY FILTER PACK |26 | /7295 | 7505
CASING| DA, | END®
SYPES DESCRIPTION Gin3 [PEPTH
—lSEAL 1-26-2 /¢ &:00

Y7 | Potatye Steel |67215.5)
B N Sehedil <o P \dolleZo g scxenr  |naem |40 |500°

S <L Yo By C.Qé) 4oV/725 /2-Z-56 | g5 /R.30
LWG 70 14748 DEVELOPMENT| /2 - Nz L2385
¥ St as Z
» OTHER

¢ P-Protective B8-Screen B-Biank ©O—-Open N-None
® Depth from Top of Casing

WELL CONSTRUCTION WELL DEVELOPMENT
QP
copEe DESCRIPTION ]o 1Y E 208 A Ebkd) ey S
1475 7-7 75 4

Lw@i 74 ‘7(7'0 12,00 é~7 Zo s
LM /? £52:0 "?"f 7 /20 /2

|COMMENTS 22 fobe 20 2t 12767

® Depth trom Ground Surface
JEQ-AL-ENG-1 (3/84)

¢ 8- Backim 8 - Seal F - Fiter Pack Jl_m_w_@ ’4‘/5’7



SITE 1D: _SPI<~ &/ LOCATION ID:

EJACOBSBOGP{ERNGGROLPNC.

ADVANCED SYSTEMS DIVISION, ALSURUIRGUE OPERATIONS
. WELL COMPLETION RECORD

Z57 9!/ DATE INSTALLED: L/ 2Y-%

APPROX. SITE COORDINATES:(FT.) N E

OPEN AREA PER LINEAL FT. (IN%/FT.)

FORMATION OF COMPLETJON: 4 Candspre )

FIELD REP.: A EZ c omusa:_&y.és_ﬁmz._
WELL CASIN | ———]WELL CASING
DIAMETER (i) | ¥ Wa&é pin B 279"

HOLE DIAMETER (in .
(i & O HT. ABOVE ﬂ
L2-@_larounD (1)
GROUND SURFACE
L) N\ B L RAR
1 [] eackriLL Tvee
L s, "".‘ =y wroy
q B[ Seg 2
TYPEL Z 55 B 5
e B sLOT
SEAL =4 f§= OPENING
LENGTH| 5.0 | Il [ (in)
(1t) . = Y-
TOTAL CASING
DEPTH | /2.8~ % DK //5-5 | ENGTH
(1t) (1t)
eLTER OPEN OR
— SLOTTED
PACK Ecé/rd.z /50 LENG?H
TYPE (ft)
FILTER
PACK | 27.5 ]
LENGTH 3
(ft)
- BLANK
0 |LENGTH
of (tt) ’ o
i ]! 4
L) ge
COMMENTS:

JEG-AL-ENG~3 (3/04)




'E.w:oasmwewwc.

ADVANCED SYSTERS DIVISION, ALBURUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

( sITE 10: SIE-d/ LOCATION 1D:_=F57 7!/ FIELD REP: 44 %ﬁ

APPROX. SITE COORDINATES (FT.): N
GROUND ELEVATION (FT. MSL): _35090 COMPLETION DATE: /=24 §§

BOREHOLE SUMMARY CONSTRUCTION TIME LOG

. - ‘ START
DR"-LER-.__&%_&E——— ACTIVITY EI':ADE
RIG TYPE: ﬁ;@ /500 DATE | TIME
BT TYPE | 'Biks | DERTH. FLUID lDR“-UNG /1-23-%| 20y | s

(in.) Eﬂ.; YPE
Ll 61| F 3.5 | Ar l
'CASING (1242 | rotee | joc7
CASING SUMMARY = lFlLTER PACK R-F6 | /oD 75230
CASING| pia. | EN
<\YPES DESCRIPTION (ns o(sma
¥ P N Podetie Stee/ |82 SEAL 1128|220 | 20ze
t B |\ =hil o ALY 1.5
. ! BACKFILL Ho2¥-8| 20 4,'ST
6 p— . % IL) 44{/// .
& "5‘/‘“4%‘ VACAY; DEVELOPMENT| 22-2-82| 9.2 | 11200
Bod 0 Prisercent lotHER
M‘L d&'/\q l
® P-Protective 8-Screen B-Biank ©O-Open  N-None]
$ Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
® -
TYPE ' s2-20-X LA RGM‘) e
CODE® DESCRIPTION D ,':T,H EL—»
5 z Z- z E > & f 0 S'</s -7
S | Bokni Bleks (2e7)|86.0) O -7 5o 9
~ | Ftea 2 Zé:g_», (2 2 Y25 7255 &7 so 70
: | 0250 &7 55 7
|
l .
( JCOMMENTS: _Z < '/4&144:.2.2&1——
¢ B - Backil 8 - Sea! € - Fhter Pack |M_W‘—M

A

@ Depth from Ground Surface
y  JEC-AL-ENG-1 (3/84)




I~

EJACOBSBQGI‘&B?NGGROLPNC.

ADVANCID SYSTEMS DIVISION, ALBUAULIRUE OPERATIONS
WELL COMPLETION RECORD

52 912 pATE INSTALLED: LL 235

SITE 10: ~SZRES/ LOCATION 1D
APPROX. SITE COORDINATES:(FT.) N

OPEN AREA PER LINEAL FT. (IN%/FT.)

FIELD REP.:

FORMATION OF comnevgon:__M

WELL CASING
DIAMETER (in)

v
g

GROUND SURFACE

T R

HOLE DIAMETER (in)

LY Y XY

Ay
.

- . . PR Y

2 0. 2080 08 8o MBS AL B

w .;S}é{M %’ﬂt WEL.:’.YgQSING
g

ORILLER: _ofon Bres

HT. ABOVE f
{725 lsrounD (1)

AR

BACKFILL TYPE

| [Ff=A

S o SLOT
SEAL = OPENING
LENGTH = Cin)
(1) = Py
TOTAL
N
DEPIH I LZ0 AT 1 /25| EneTu
(1) (D
FILTER OPEN OR
I - SLOTTED
TYPE (“)
FILTER
PACK 270 !
LENGTH T
(1t)
H BLANK
& O |LENGTH
(tt) : Ut
1 »
) |
COMMENTS:

JEG-AL~ENG-3 (3/84)

U I A e £ M ng il RN~ A B P-4 et S



T E«»coss ENGINEERING GROUP INC.

ADVANCID SYSTEMS DIVISION, ALBURUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE 1D: 23 ZZ=F/ LOCATION 1D: 9!Z FIELD REP: ,{ %

APPROX. SITE COORDINATES (FT.): N

GROUND ELEVATION (FT. MSL): .20 COMPLETION DATE:_AL—&JQ_
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
START
DRILLER: ACTIVITY $ND
IME
RIG TYPE: _ZEZZ_-@ /52)0 DATE | TIME
HOLFE END ® DRILLING % .
BIT TYPE | 'DIAv | DEPTH eLp ] A28 340 | 9:30
(in.) /-22-8C| f/, 15 2700

| 7 /2 5.5
Driarree. S /4.0

CASING W22\ [30  |2/50
CASING SUMMARY FILTER PACK |/).o2.5¢| 7050 | B %0
CASING DIA, | .END® ‘
DESCRIPTION : IDEPTH
TYPE® Gn) 17 (41.) SEAL )58
- . -22-8 | 340 g
?ﬁ ;fo'/e‘:-é\w 57(! / L. 5
B b=chs ‘C A :
: , BACKFILL /-23-86 | //:00 .
S s wa 4 Uz Ak |70
B Nt dute 40 Prc |4 1y

DEVELOPMENT|.2-/7-gc| 900 | L2000

*>pd e g2 .

1
M.@maj{ OTHER

& P-Protective 8-8creen B-Biank O-Open N=-Nono
& Depth trom Top of Casing

WELL CONSTRUCTION WELL DEVELOPMENT
. [ ] .
COLEe DESCRIPTION 'o PIH| & L ECHele) | prue.
[ Z / Tzs] ™ 7€ 269 Vb wope
{ - S/ )
| < Py /600 7-5 275 é/zu 4,/
S id ~
f p - » /0. 80 7'5 '27; SM
. /15 2-7 J 7)/‘ 744
JcOMMENTS:
® B-Backin S -Seal _F - Fler Pack :l
® Depth from Ground Surface J .

JEG-AL-ENG-1 (8/84)




P

EJACOBSBJGI\EB?NGGROWNC.

ADVANCED SYSTEMS DIVISION, ALSUVRUERGUE OPERATIONS
WELL COMPLETION RECORD

siTe 10:_SPK-d/ LocaTioN 1p: B3 '3

APPROX. SITE COORDINATES:(FT.) N E

DATE INSTALLED: £2/4-5%

OPEN AREA PER LINEAL FT. (|~2/FT) )

DRILLER: _ﬁgés Zes,

FORMATION OF COMPLETION:
FIELD REP.: — Ao

WELL CASING ‘ y
DIAMETER (in) | %0 _P-.V-&AM # A weu.'lr.vggsms
HOLE DIAMETER (in |
(n) 7o o [ 55 JHT- ABOVE 1
, LZ ROUND (ft)
GROUND SURFACE _
T G \T 0 % B I (aN7N
] BackrILL TYPE
2 [ Clnaed-ontonde
Y Lreez
SEAL Bote e 3y
TYPEL 24 | ]
sLOT
SEAL 3 = OPENING
LENGTH| 4.0 = (in)
(11) = o6
TOTAL . CASING
ofz')m /0.0 [ /72O |LENGTH
(1)
cer OPEN OR
FiL . SLOTTED
PACK 2’;’2 /5-0_|LENGTH
TYPE (ft)
FILTER
PACK | o27.0 !
LENGTH 1
(1)
. BLANK
2.0 |LENGTH
({1} B
| 1 —
¥
COMMENTS:

JEG~AL-ENG~-3 (3/04)




EJACOBSBJGI‘GE?NGGROLPNC.

ADVANCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE 1D: SPL-B] LOCATION 1D:_ 2393 riELD asP:_A_:Eyk\

APPROX. SITE COORDINATES (FT.): N E
GROUND ELEVATION (FT. MSL): 2090 COMPLETION DATE: _42//-56
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
‘ START
RIG TYPE: Za. Limg /50O DATE | TiME | TIME
HOLE END © DRILLING »
BIT TYPE| DiAs | DEPTH FLUID I /2-/3-8C | 2240 £:75
(in.) 5:3 TYPE
Jrone EA /A0.0 4)//4rsf;]
- : CASING : L2026 | 9:95 0286
CASING SUMMARY e FILTER PACK Lizs-2 | vons0 e
CARES!  pescripTioN  [PIAIbEPTH
: 2 /s .2,
P | Bodetie ] |57 | 55 2,15
B L=ledile q0 P 40 _I/os.o
BACKFILL . ,
| s | 2067 leto | yzo f; //’;‘i /230 N srzm
2 {2 12200 1oeveL opPMENT| = 70 | wso
4?’20‘ ’?" 30
* £ lotHer
80041&. <,
¢ P-Protective S-8Screen B-Bian O-Open N=None
& Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
9 ® o
""Ej DESCRIPTION DEPTl L2-0-T6 P & Gthes) Tawpl
CODE _ ft) 1 2806 47-8 560 o
Z . £4.0 § 295 s<¢ 370 /2
LS , F2l, u)) 730 | 255 56 870 p
ol S A > 0.0 | 36 & 375 /3
i .
JcoMmmENTS: 22 seh Zp# nz7ed

® Depth from Ground Surface
JEG-AL-ENG-1 (3/86)

|k wrth 2 vudd ot e
® B-Backti 8- 8eal  F- Fiter Pack JWEJM—
al




FIELD REP.:

E.IACOBSBJGR{B?NGGRO(PNC.

ADVANCED SYSTEMS DIVISION, ALBVAVIRGUL OPERATIONS

WELL COMPLETION RECORD

SITE 1D: _SEE-&/ __ LOCATION ID:

APPROX. SITE COORDINATES:(FT.) N E
OPEN AREA.PER LINEAL FT. (IN%/FT.)
FORMATION OF COMPLETION:

Z0% 9/4 DATE INSTALLED: L2-/&F

T hhhaad (st f55)

omusn:_é?és_gm,

WELL CASING ]
DIAMETER (in)| %2 __P..v—cfél«M Y M
HOLE DIAMETER (in - [
S A " HT. ABOVE T
2.0 __|GROUND (ft)
GROUND SURFACE . )
T XN BIRR
©1 [ eackriLL TYPE
.'."1 (4 -?Mé'ﬂ/’(‘
o [
SEAL) -1
TYPE|
= sLOT
SEAL 3 == OPENING
LENGTH = (in)
(1) § .06
TOTAL 7
CASING
oerTH [ /55,0 ¥ /879 | ENGTH
(1t) (1t)
OPEN OR
FILTER -’ 5.0 |SLOTTED
pPACK | : LENGTH
TYPE (1)
FILTER
PACK 250 4
LENGTH ]
)
. BLANK
& JLENGTH
< (tt)
| |
K] b |
COMMENTS:

JEG~AL-ENG-3 (3/84)




ri'mmwm.

ADVANCED SYSTEMS DIVISION, ALSUGUERRUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE ID: SFE -/ LOCATION 1D:_-224.9'7 FIELD REP: _ALZéivé

APPROX. S8ITE COORDINATES (FT.): N

GROUND ELEVATION (FT. MSL): 2090 COMPLETION DATE:_A&LZ'_J’L
BOREHOLE SUMMARY | CONSTRUCTION TIME LOG
START
DRILLER: ACTIVITY v
RIG TYPE: DATE | TIME
BITTYPE| DIA s | DEPTH R-H-5 | ¢ ;
(in.) (Eft.; TYPE

| Zooe | S0 | /750 | A At

CASING 74-/5-85 ) //SD 20
CASING SUMMARY FILTER PACK /2-16- & /’u/g' 326
CASING| Dia, | END®
TYPES DESCRIPTION (in ) DEPTH
P / skl ss '
4.0 ,
B VSheid so P/ 190 LS50 ve, opment|ionmss | 4o | s7im
, |
”ng_&?ammﬂ[ fother
¢ P-Protective %Scrun l—llﬁk ©-Open  N-None
& Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
® o
oafE] - DESCRIPTION Io PTH| 2 A E Gatthos) Zawp C*|
: —7 ol 6o s¢ 9D G
i A = y 2 0as ( ; ‘/,’.20 s__é ‘/00 70
y (24
'—"E__‘ Y y /52.0] . 9240 é-7 330 /
‘ ‘ 1 #= &7 8o u"

Icomsms Wﬂi

M%_gjr

@ _ Depth from Ground Surface 4 w

JEG-AL-ENG-1 (8/84)




N

ADVANCED SYSTEMS DIVISION, ALBUGUERGUL OPERATIONS
WELL COMPLETION RECORD

SITE 10: _SEA- @/ LOCATION 1D: 2% 7'5  DATE INSTALLED: L{-/0-80

APPROX. S8ITE COORDINATES:(FT.) N E
OPEN AREA PER LINEAL FT. (IN%FT,)

FORMATION OF COMPLETION: _
WELL CASING ‘
DIAMETER (in)| %9 W % K wE".','Yng'"G

E.IACOBSBJGINEB?NGGROLPNC.

HOLE DIAMETER (in)| =, " | =0 HT. ABOVE
| ROUND (ft)
GROUND SURFACE -
y XY RR
q
] BACKFILL TYPE
‘.' ,ﬁ
SEAL
TYPE]
- &0 SLOT
SEAL L : OPENING
LENGTH] /0.0 | ) : (in)
(1t) 0%
TOTAL &
CASING
PEPTH [ /50,0 ¥ /322 | ENGTH
(1t) (1t)
OPEN OR
TYPE (1)
FILTER
PACK 27.-0 ¥
LENGTH 3
(1t)
. BLANK
0 |LENGTH
& (1) )
| !
| 9

COMMENTS:

JEG-AL-ENG-3 (3/84)

e e s aaea




TE JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTIMS DIVISION, ALBURUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

8I1TE 1D: _SPE-Z/ LOCATION 10: 25 75 FIELD REP: L P%aé
E

APPROX. SITE COORDINATES (FT.): N

GROUND ELEVATION (FT. MSL): COMPLETION DATE: £2-/0- 56
_ BOREHOLE SUMMARY CONSTRUCTION TIME LOG
START
orLer:_ By les B ACTIVITY o
RIG TYPE: ___ 2. fing /SDO DATE | TIME
HOLE °
BIT TYPE | DiA ofsf'%%u frup  ORILLING - poi-se | 250 | 1236
n
: : s2-D9-8% | js:50 1:45
| Zocome. | 80 |0 4»///,#_!
%CAS!NG p2-9-85| 359 | 5100
CASING SUMMARY FILTER PACK |i2-9-86 | 5:00 | pipx
CASING! DiA,| END® '
$ DESCRIPTION IDEPTH
TYPE “n.) £1.) . . ,
gv; . . e —4SEAL R-LFo| Z5R5 |60
7 /er-/pe &// Y/? 5.5
%_W 2L /Lé’g. BACKFILL L2002 | /o230 3515
Z ‘ £ ”‘ﬂ‘oevs&.omsm 120986 | 2tz | 250
’;5._1_%_55 Spewsidsinnd] F OTHER
dxffﬁq’ é_smq
¢ P-Protective 8-Screen B-Biarfk ©O-Open  N-None
& Depth trom Top of Cesing
WELL CONSTRUCTION WELL DEVELOPMENT
CODE® DESCRIPTION OEPTH| A5 AL & latteh) Ty &
= - i K & 93.0] “¥° 7-2 20 0
= 2 w) |0 /775 7 20 /0
= | &/ y G| £30.0) 1% ¢-7 /5
: j 222 =

I—Z‘I‘& &1 V24 L

lcomments: 2= sty 724 42767
| XER. . y

$ B - Backin 8 -~ 8eal ¥ - Fiter Pack
@ Depth from Ground Surface - Z!ﬁé! E&é Ei!%:k};: g.qé‘ 5;'ozzz>

JEG-AL-ENO-1 (8/84)




E;ucoasmmseowwc.

ADVANCED SYSTEMS DIVISION, ALBUGUINGUE OPERATIONS
WELL COMPLETION RECORD

APPROX. SITE COORDINATES:(FT.) N
OPEN AREA PER LINEAL FT. (INY/FT.)
FORMATION OF COMPLETION:

SITE 1D: SPE- &/ LOCATION 1D: __-Z0¢ T/ DATE INSTALLED: _L-¢-%6 _

FIELD REP.:

rd

WELL CASING
DIAMETER (in)

omuen:_@.&;&.—

Yol (Sizl)

WELL CASING

TYPE

HOLE DIAMETER (in -3
U zo oy HT. ABOVE ﬂ
O |erOUND (1)
GROUND SURFACE
2 I %
] BACKFILL TYPE
N [ Chiand - Boctoe
N e
SEAL 7. |
TYPE ’
= sLOT
SEAL OPENING
LENGTH| 920 ; Cin)
1 :
(1) T EF ~
TOTAL 7
DEPTH | so0,0 —-—r— 12,0 Eg:ggTGH
v : (1t)
FILTER OPEN OR
z SLOTTED
PACK. %”mz 750 _TLENGTH
TYPE i
FILTER
PACK 6.0 i
LENGTH y
(ft)
3 BLANK
2.0 |LENGTH
(ft) .
| !
) L] ]
COMMENTS:

JEG-AL-ENG-3 (3/84)




_E.w:oasmrmwssfmnc.

ADVANCED SYSTEMS DIVISION, ALBUGUIRGUL OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

€ ITE 1D: SFk-&1 LocATION 1D: -5 _7/¢ FIELD REP: ye H#,é

APPROX. SITE COORDINATES (FT.): N E
GROUND ELEVATION (FT. MSL): _S0 7% COMPLETION DATE: _£&£-¢6-3
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
. START
DRILLER-__&Z_&? ACTIVITY %‘:ADE
RIG TYPE: o dng /520 DATE | TIME
HOLE ERD © DRILLING
BiIT TYPE | DiAs | DEPTH | FELUID IR-$S=F% | 4R35 |23
(in.) Gied TYPE 7
| Zoeone | 20 | po.0 4rM.l
-
; casve 2-5-8¢ | 3130 | 4200 7
- CASING SUMMARY FILTER PACK |/7-523¢ | ¢ 00 &3S
CASING DA, | END® , ’
2 REs DESCRIPTION Gn3 [PEFTH )
. . “—JSEAL I2-5-% | 4235 P
V2 Botectve Zucd 87|55 5200

(

-

ol 73.0
? é)&é.é_?’o /;ff) Z Z %BACKFILL I12--% |80 | r0:30
| B\ heelll 4o LU |90 | #ODY e opmENT

| 2-122 | 2/05 3/60
, |
W JotHeR
W Qo I

% P-Protective B-8creen B-Bighk O-Open  N-None|
& Depth from Top of Casing

WELL CONSTRUCTION WELL DEVELOPMENT
CobEe DESCRIPTION D 835 w2 f A L) Tewp C°
p3 ~Z0 ¢7 @ /o
R P 235 67 % o
£ o] <50 &7 6o oz
| ke bl F et Ao
fcomments: _Zc sidn p# @76
( JW A -
* 8- Backil 8- Seal - 4 P2f 350222 /w?[

- - ¥ = Fitet Pack
® Depth from Ground Surface . Sy

JEG-AL-ENG-1 (3/84) J




Lot ™

.

Lo

FIELD REP.:

OPEN AREA PER LINEAL FT. (INYFT,)
FORMATION OF COMPLETION:

Enooesmmsmuc.

ADVANCED SYSTEMS DIVISION, ALSUGUIRQUE OPERATIONS
 WELL COMPLETION RECORD

SITE 1D: _SFL-Z/  LOCATION 1p: 87 9! 7 DATE INSTALLED: L2/ -

APPROX. SITE COORDINATES:(FT.) N

DRILLER:

Ss /st )

WELL CASING ] W A
DIAMETER (in) | 720 _P.,V— AN, % pre 5‘,‘,‘355'"‘3
A R C .
HOLE DIAMETER (in)} oo :I N ‘ T, ABOVE r
| 20 ROUND (ft)
GROUND SURFACE .
Y x| YR
5] ] eackriL TvPE
A [Caends Zeudne
SEAL @ O I Y
TYPE o I
: o sLOT
SEAL — = == OPENING
LENGTH]| /7.0 = B Cin)
"‘) . § ,dé
TOTAL L7
] ———— CASING
(1t) (ft)
OPEN OR
FILTER 0.0 |SLOTTED
PACK : LENGTH
TYPE (ft)
FILTER
PACK 4
LENGTH 1
(tt)
3 BLANK
S0 |LENGTH
' (tt) ‘
! :
¥
COMMENTS:

JEG-AL-ENG-3 (3/84)

P m—————




—Eucoasmnesmywc.

ADVANCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE 1D: SEE-&/ _LOCATION 1D:__-727 7'7 FiELD asp:_éhE?L
E

APPROX. SITE COORDINATES (FT.): N

GROUND ELEVATION (FT. MSL):__5075 _____COMPLETION DATE:_/%-//- T

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

RIG TYPE: ﬁ&g éQQ

START

DRILLER: —éyéf s, ACTIVITY ,m%

DATE TIME

6&2@ %
[¢ P-Protective B-8creen B-Biank ©O~Open N-None

[® Depth from Top of Casing

BT Type | "Biits | pENGH® FLUID DRILLING znse | 7o |rorss
(in.) 81; YPE
| Dome. S0 7520 4»24;4
. HCASING /2-U1-& |22 /0 j 2! 3B
CASING SUMMARY FILTER PACK |/o-v-52 |r2:35 | js—
CASING  pESCRIPTION DIA, o%';?:
TYPE ® (in.) P67 ) SEAL o5
s . '?—/— /1’/5— g
4‘? %(74'44' 579‘43/ X%? 5.5 /245
B Vst b s =2 #olgz0 ko, cxrLL P o
< V=4 o 2w lsedlen ]| . ‘ g
| £ L %01 222 nEVELOPMENT| /2226 | so )50
"M OTHER

WELL CONSTRUCTION

WELL DEVELOPMENT

CopEe DESCRIPTION o P'S': (R-18-26 PR Eclath) Zewp C°
B / = N ".0 /'/.5' 5—7 /O 70
= % 5‘;,0 730 &7 35 s
£ | b, 573 S m;_)_ ol 7295 = 45— 6
{commeNnTs: £ Ak T2 £ =76
1
® 8- Backim 8 - Seal r-m«neujl
® Depth from Ground Surface l' .

JEG-AL-ENG-1 (8/84)




Lot

EJACOBSBJGBEB?NGGROLPNC.

ADVANCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS
WELL COMPLETION RECORD

T 715 DATE INSTALLED: £2-/3-7 °
E

SITE 10: SEK -] _ LOCATION ID:
APPROX. SITE COORDINATES:(FT.) N
OPEN AREA PER LINEAL FT. (IN%/FT.)

FORMATION OF COMPLETION:
FIELD REP.: £ 7%{ omuen:_wmsr

WELL CASING ‘
DIAMETER (in) | 4.0 _P_.V— Al vo prc) WELL SRSING

HOLE DIAMETER (in
()| 70 o [ 55 JHT.ABOVE ﬂ
L2 ROUND (ft)
GROUND SURFACE -
v Y s
: BACKFILL TYPE
Cltmeelt -L5e Y,
éhw%¢w%q
SEAL
TYPE
SLOT
SEAL —23 OPENING
LENGTH]| /0.0 Cin)
(1) o6
TOTAL g
& CASING
DEPTH | /35 ¢ N 737.0 | eNGTH
(1t)
(1t)
‘eR OPEN OR
FiL § T— SLOTTED
PACK D /5:9__JLENGTH
TYPE (11)
FILTER
PACK X5.0 |
LENGTH 1
(ft) '
. J BLANK
20 [|LENGTH
(tt) *
| | |
4 1 & }

COMMENTS:

JEG-AL-ENG~3 (3/84)




E JACOBS BENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBVRUERGUL OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG
s1TE 1D: _SPE=-@/ LocATION 1D:_228 9% FigLo mer:_ L P{y/e‘,
APPROX. S8ITE COORDINATES (FT.): N E
GROUND ELEVATION (FT. MSL): __£/00 COMPLETION DATE: _42-/3- 5
BOREHOLE SUMMARY | CONSTRUCTION TIME LOG
START
. ' IME
RIGTYPE:___ Zulong, /SDD DATE | TIME
HOLE END © RILLING
BIT TYPE 1A Df’g"?ﬂ ep “D L /2-11-36 | 00 %30
(in.) f1. 12-y0-36 | 7295 200
| e | 20 | 1350 Aér/ﬂnill y ’
“CAS'NG /R243-56 | yoriy /0245
CASING SUMMARY =gl FILTER PACK | 25-2 | oovs | /7o
SARRS]  oescrieTion  [DIA DEPTH
_ - el SEAL 1z-B-50 | )90 |y
¥P | todire = |27l 5. 20
B \Sheted % oy o | yro
BACKFILL /i2-(3-T . ,
S st a4 2 cadlso |z FEC | 2ysm |6
A
L ke 2o At A0 L ZZSAUDEVELOPMENT| 12252 | yre | 200
¥ '32:/ 1470221 IIOTHER
& P-Protective 8-Screen B-Biank ©-Open N-None
& Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
0) ; " — 0
| AR DESCRIPTION DEPTH| &L0-7C. P latols)  Fep®
= 0.C R'59 &7 72 7o
< «f /720 67 /75 70
= s 7.90 67 240 V4
Py ol &7 250 ¢
_t = :
|COMMENTS: & sty 7 F 1o7ef
® 8- Backfn 8 - Bea! F - Fiter Pack -dﬂﬁ—faz"é——;ﬂ( A‘L
® Depth from QGround Burface .

JEQ-AL-ENG-1 (8/84)




N

!E.Jﬁl:I:!iS ENGINEERING GROUP INC.

ADVANGED SYSTEMS DIVISION, ALBUGUIRGUL OPERATIONS

. WELL COMPLETION RECORD

SITE 1D: S LOCATION 10: 237 /9 DATE INSTALLED: _£2-8-5¢
APPROX. SITE COORDINATES:(FT.) N E
OPEN AREA PER LINEAL FT. (IN%/FT.)
FORMATION OF COMPLETION; .
FIELD REP.: L. # DRILLER:

D)

WELL CASING

DIAMETER (in)| 59 ‘—P__V_M@% WELL CASING

TYPE

HOLE DIAMETER (i
LE DIAMETER (In)] 42 ——u1. asove |
2.9 |sROUND (11)
GROUND SURFACE 7
T BV AN
] BACKFILL TYPE
- w VI .
53 B &5 [Zihn Locoet
SEAL : P -
TYPE | &Zl% 3
] sSLOT
SEAL 3 e E| OPENING
LENG)TH 9.0 ElR = (in)
1t = =
“ ——F BT
TOTAL 2 I 74
ok CASING
(1) 2 (1)
FILTER OPEN OR
i .| SLOTTED
PACK |y 47.9 |ienaTH
TYPE | (ft)
FILTER =T
PACK :
LENGTH —
(ft)
. | BLANK
2O ILENGTH
(tt) ) t
| 3
¥ ¥
COMMENTS:

JEG-AL-ENG~-3 (3/84)




———

E.IﬁCOBSBOGI\EB?NGGROLPNC.

ADVANRCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

s17E 10: SEX_ LOCATION 1D:_ 257 7' 7r1ELD REP:

APPROX. SITE COORDINATES (FT.): N

EA.F@A

GROUND ELEVATION (FT. MSL): __£/00 COMPLETION DATE: __/7-5-F¢
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
. START
DRILLER: : ACTIVITY Enp
RIG TYPE: Zziling 7500 DATE | TIME
BIT TYPE | DIk t;?;’fu' D IIDR"'L""G /R-2-36 | 310 | &30
(in.) 1t. R-8-% | €30 /0:30
,Zéé_é‘z_z_o 1820_| 4 A ll
“CASWG rRHFo | 7:30 3719
CASING SUMMARY _— FILTER PACK MW2-4-% | 520 s
CASING! DIA,
YYPEs| DESCRIPTION Gn.3 [PEPTH cEaL
> y (R-4 -3 N 120
T2 | Fotedoe =zl e%l55 | 12 | 45 |5
BACKFILL /R-5-26 230 0"ies
IDEVELOPMENT /2-17-&& | 12! > Zige—
"OTHER
% P-Protective 6-8creen B-BIi ©O~-Opoen  N=KNone
& Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

[ ] -— -3

CopEe DESCRIPTION DFRIH| £ L TElH) ey ®
o 02 7-F =3 s
2 1240 719 &7 Gao /0
—“}— s R &7 0

2 wééuclw‘fsjﬁfee

=

JcommenTs: - wel Zp At 2ad

%Wgzuééz__

8 - Sea!

® Depth from Ground Surface

% —
e ;]&JM.@Z_?Z_AMZ?—

JEG-AL-ENG-1 (83/84)




EJACOBSB‘JGME?NGGROLPNC.

ADVANCED SYSTEMS DIVISION, ALSURUERQUE OPERATIONS
WELL COMPLETION RECORD

SITE lo:S_Rkﬁ‘_ LOCATION 1D: _ G20 DATE INSTALLED: B/1/27
ARPROX SITE COORDINATES: (FT.) N 56 92/-6 g 53923,

OPEN AREA PER LINEAL FT. (IN%/FT.)_.O5stt-

FORMATION OF COMPLETION: L4724 Fon — Utjen S/ Forrs

FIELD REP.: QM meLEa;_éupmss ENTER PRS £5 é,/&zm

WELL CASING ‘
DIAMETER (in)| 4 Schwo poc | WELL CASING
510/, |
HOLE DIAMETER (in) =, |
g4 i N Y ‘/,'é 2.7 JHT- ABOVE
. : ROUND (ft)
GROUND SURFACE ' o550
4 RV PR '
1 [°] eackriLL Tvee
: ::.:1 F;m”“/‘{’w”‘"
L+, -".: 7 Govost
SEAL [ Eerrrmr ' 3y
TYPE [FFaszm 5 X
v I 06 SLOT
SEAL ) = OPENING
LENGTH| 425 - (in)
(ft) = =
= B o.05
TOTAL
CASING
DEPTH _—T— g5
(o L7 i
FILTER OPEN OR
SLOTTED
PACK |5z | [0 _ JLENGTH
TYPE SIAMAEM (")
FILTER
PACK 2015 ‘
LENGTH :
(11) ] |
BLANK
2.6 ILENGTH )
Zl (ft) ‘
! y
COMMENTS:

JEG-AL-ENG-3 (3/84)

e e et e

e m T Y Gl
o SR o 3 A g DATLW Y, SIS v Ak i
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7N

, ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE/WELL ‘'CONSTRUCTION LOG

SITE 10: SPA"O| " LOCATION ID:_F2 __ FIELD REP:._ . Mot cuese—
APPROX. SITE COORDINATES (FT.): N ok E— ok
GROUND ELEVATION (FT. MSL):___ 2o & COMPLETION DATE: _E/ (/&2
_BOREHOLE SUMMARY T CONSTRUCTION TIME LOG
DRILLER: 5"""”"55 W/SE_S ' START END
ACTIVITY END
RIG TYPE: Z2erm 22 e DATE | TIME
HOLE END © ILLIN _/0-57] 932
BIT TYPE | DIk, OEPTH FLUID DRILLING g8 7, o
in.) ft. G e
7 DizAa < 58 AR ), am%
Fore £z &% 79 Az [
__feasinG g-ro-27 | 1277 | —~
. CASING SUMMARY — Yeitter e ACK |7057 | - -
YRR DESCRIPTION A DEPTH - i
= 1) Jsenr g-10-87| b
| A 4O Pl Tg¢ .
| B lst40p 7,, ;lBACKFILL Elufen | 77 L
S Sch Yo PUL, o5slt | A7) T6
A “ g = 2=
L lshuepe 7 178 oeveLopMeNT| 5/ 2% | $=
P »%257&(4, Chg A g A _
iomen
P-Protective £-Screen B-Blank O-Open ‘N-None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
[ ] ;
TYPE P Hl WL. Befre dewlir~i - 89" Proc
CODE® DESCRIPTION l"FnS Wil mkoss Ligom - wy dirty 6 sl
F g' /Z 5//4‘ 5‘,/ qé I Wil clesn 4*&‘GC Fr $:-—--1@ ,«Jﬁ %"’,df/""‘c‘,
LS gdnlan.-/,_ Vs 7% 251 WL 9‘/?/57 % dyschiprect » BE287 BT
g gnkﬂ/'/( 4‘/&"%//7‘{(2%)2"\ é’) "
BN ued e 7/ 9,1
i
COMMENTS: Siccpeckl o1 /v 1z
Laar.tem in b
® B - Backis 8 - Seal ¥ = Fier Pack :I
® Depth from Ground Surface I

JEG-AL-ENG-1 (3/84)




[ JACOBS ENGINEERING GROUP INC. \

ADVANCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS
WELL COMPLETION RECORD

SITE I0: SPKo(  tocation ip:_72 | DATE INSTALLED: 5/ &7
KPPRCX. 8ITE COORDINATES:(FT.) N 38 //8.3 E 52, 08.2

OPEN AREA PER LINEAL FT. (IN%/FT.)_D.05 S/t -
FORMATION OF COMPLETION: LLOASATL - Fpn — Lovrer [ o drfoms
FIELD REP.: &£ meLga;ﬁfﬂ(mwl/Sm.eug (Soreepeses

WELL CASING WELL CASING

DIAMETER (in)| 4 _P,.V— Sel Yo P/e TYPE
s5127.0

HOLE DIAMETER (in) 3,
2% N 1., . asove |
GROUND SURFACE ' %_laROUND (1t)
1 N R 5124.5
][] sackFiLL Tvee
.: .’."c T3 ertomre f Lome.rt—
] o LrBouwt—
SEAL[Z% 7~ s
TYPE | 2/t o] 3
— \E= B sLOT
SEAL OPENING
LENGTH 4 i
(1t) Py
TOTAL /
CASING
DEPTH o
ay L7 N FEse,
E OPEN OR
FILTER 1z SLOTTED
ek 27 10__JLENGTH
A Tvype e
FILTER
LENGTH ,
(1) ]
, BLANK
2.25" |LENGTH
1 (ft) ; i
y L |
COMMENTS:

JEG-AL-ENG-3 (3/84)




SITE Ip; S50

WE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DlVlﬂON. AlBUGutnQUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG
“LOCATION 1p:__ 721
APPROX. 8ITE COORDINATES (FT.): N

FIELD REP:_2, Moromouss™
E 2K

/S

GROUND ELEVATION (FT. MSL): £ & COMPLETION DATE: _5//5/97
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: 51«"/”#4% ‘)c:n?'ﬂ?‘ﬂﬁtlj% ACTIVITY START END
RIG TYPE: freremrn.. sz DATE TIME TIME
OLE END © FLUID DRILLING g-1v-87 ye A ys~
BIT TYPE 1A, DEPTH 5% ot
BA | o] mu c
AV}
E%%de % | ;W lmmrare 1 815-87 85, 10 A
:'LAsmG G158 _ )
CASING SUMMARY ] ] . PACK | s pm0o| — _
Yol pescripTioN 8:,‘,-10
77 r.' ,'/" EAL &3 -%7 - 2—%:4
P ? Prol . COSim g Vi
50. L{‘(
£ —C_pe 26 e acirnL g1587 | ST
S SchHo pU - L5 sl Y /@5 ™
. - ’g =
5 Sch o pye i /O’jllDEVELOPuENT {//3/54 5,;», /z’}%1
1OTHER
P-Protective £-Screen B-Biank ©-Open  ‘N-None
Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

o] _ beancol Guioki,
ALY X DESCRIPTION Ay e Caa
” 1 e o yp75 E0C
S | Bpbintv Ripts Al 7 o et Gy = 1z, 5! broc
F ez /e oo X /537| 5%05 %

: :]Il C% 750 smvhrs

~ JcommenTs:

]

8 B - Backin 8~ Seal F = Fiter Pack '

® Depth from Ground Surface

1

JEG-AL-ENG-1 (3/8¢)



EJACOBSMNGGROLPNC.

ADVANCED SYSTIMS DIVISION, ALBUBUERGUE OPERATIONS
WELL COMPLETION RECORD

SITE 1D: Sk-o! LOCATION ID: _ 922 DATE INSTALLED: 8l11£7
APPROX. S8ITE COORDINATES:(FT.) N _S58./L3. & E S5 2lo. 6

OPEN AREA #PER LINEAL FT. (INYFT.)_ OS5 st
FORMATION OF COMPLETION: LA4sa2H For — q//mfmdffom/
FIELD REP.: .&bémw‘f DRILLER: Suwtss éwzews:/ E.Tewpies

WELL CASING
DIAMETER (in) l‘{

WELL CASING

P-—V_ Sch Yo fVC_ TYPE
5124.8

IAMETER (in 7 :
HOLE DIAME (in)] 23y N .4 |HT- ABOVE }
| L_=-"_IGROUND (ft)
GROUND SURFACE ' s5/22.4
7 XN R
1] [ eackriLL Type
' o: :,“:‘ meplﬂ - CFmEPT
GROwT
weelezm N\ 1 |
TYPE [ Péwrr 25
— \E SLOT
SEAL OPENING
LENGTH| o/ (in)
(1) 0S~
TOTAL
CASING
DEPTH| p s 13174 JlEnaTH
(1) ' (11)
OPEN OR
FILTER T SLOTTED
PACK | €25t ¢ _liencTH
TYPE (1)
FILTER
PACK 22% ¥
LENGTH . 1
(1t)
BLANK
.25 |LENGTH
Z 1 (1) |
[} |
COMMENTS:

JEG-AL-ENG-3 (3/84)




EE JACOBS ENGINEERING GROUP INC. T
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE 1D: SCE-OL " LOCATION 10:: 222 FIELD REP:_©. oo 6 virsT
APPROX. 8ITE COORDINATES (FT.): N_NK ELNK
GROUND ELEVATION (FT. MSL): NK COMPLETION DATE: _B8//12 /9
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: Suwpise EWZFIUE{/K%“‘ ACTIVITY : START END
TIME
RIG TYPE: Joemoen <24 DATE | TIME
HOLE END © ILLI o 7
BT Tvee | BiA" | opFRM°| fLup DRILLING Blilg7| 12 >
in.) ft. B/r/87 7%;) 3'7‘0’
onE GewBrl G324 14/ WIATER, 1
1"3‘3""3 eirkgr | gan | 942
CASING SUMMARY END1F'LTER PACK | oypy | 922 G2
SYeRS  pescripTiON A, DEPTH :
) Ul dseaL ek | 712 =
P | su Y0 Stee_ Lps04 g 5¢)
A ' 27°%
B | Schdt pre giaon q |1 LIBACKFILL 8 fe7 2&1 5,:,:;/
S Schdb Pre .08, fot v
3/ - " oM
B 12t o0t sume I /"j'osvemmsm rigy | 4% 5
-1 Uzls A L=
—IOTHER
P-Protective 6-Scresn B-Biank ©-Open N-None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
. .
TYPE IR YOPTFR virse G J11/87 £ p8 .4 1Pl
CODE‘ DEscalPT.ON j'?sﬂ Lo PPATHR Leyee 4/}?’35 = V7R e~
TR facovs, o " ,
_;Q gfmu/fé'/cm&w’ & Lour— /! :hn-r/w:w: :Z~6c?£‘>, ﬂ;::ﬂ:; Z::oz
S EBiroTopirg CLlier LEAL ns~ OF & /spm elhﬂu-w.; bIrs frost o pfhorpis Ao
_ 3/ 1P GE A ok b Py P , ik ghil ol
ﬁ g—/w 67 é’éw P Sey.pH 5.;;;,)_”/ & ‘.;2 é;/:.ug.'
52025 4s, L2 S0uohk T st o3 4.0
lCOMMENTS:
® B -Backin 8 - Seal F - Fiter Pack
©®  Depth from Ground Surface

JEG-AL-ENG-1 (3/84)



EJACOBSMB?NGGROLPNC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

WELL COMPLETION RECORD
SITE 1D: .51 KO_’ LOCATION ID: _Z2Z3 DATE INSTALLED: 5857
APPROX. 8ITE COORDINATES:(FT.) N_22.654.0 g 53 828 6

OPEN AREA PER LINEAL FT. (INYfT.)_ o055kt
FORMATION OF COMPLETION: CHAS ATCH Fun — low~e? Spadrforna_

FIELD REP.: L2 [oimauss 7 . DRILLER: Supp w56 £ pvree prises [E€ T uyieco
WELL CASING | WELL CASING
4 _?-—L/_ Sch 4O pyc TYPE
Stl]S, o

DIAMETER (in)

HOLE DIAMETER (in |
Umj &3 "__\L Ol e 2 ABOVE |
L_Z=< laROUND (1)
GROUND SURFACE 5112.8
] XV IR
“] 5] BackriLL TYPE
X I [?amwf—w’f’
9 -'.: 7 Lo Lo
SEAL e S0 Y
TYPE]
o e SLOT
SEAL —2 = OPENING
LENGTH| &f = (in)
TOTAL
DEPTH | 5.2 ¥ Z34.3 [ eENGTH
(ft) (ft)
OPEN OR
FILTER ——l SLOTTED
PACK [£755" e _JLENGTH
TYPE (ft)
FILTER
PACK | 47,2 Y
LENGTH . ]
(1t)
BLANK
.5 |LENGTH
2 I (1)
J ' &,
COMMENTS:

JEG-AL-ENG-3 (3/84)




- JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE/WELL ‘CONSTRUCTION LOG

SITE ID: SX0( _ LOCATION 1D: 923

APPROX. BITE COORDINATES (FT.): N__ N K

FIELD REP: O Hogm_.awfff

E K

GROUND ELEVATION (FT. MSL): __ /X

COMPLETION DATE:

8 ))z/57

.BOREHOLE S8UMMARY

CONSTRUCTION TIME LOG

DRILLER: g«//ﬂ'.ff ézef»f!@‘/é.//zmvuo ACTIVITY START END
TIME
RIG TYPE: ZZemmenc 524 DATE | TIME
HOLE END © FLUID DRILLING 32 2
BIT TYPE [ DIA, OECTH | Tvee Gle/e7| 7% | 1%
/tmééﬂwr X 242 W ATEL. 1
38 1=
chAsms Bl 67| 1%,
9,@%'5"9] DESCRIPTION  [DIA DEPTH : — ,
L €00 Berar Shilen | 127m 'z,
F_ 15449 copzrs g 15
B__ 1Sl dp pve popor | 4 ?—quACKF,LL el | 3% | ¥
- Schofo PIC .05 sled 1 |2z2
"{l N {24 x
b _lsaqppe g A o= 31IDEVELOPMENT Usler | )32 =
1|OTHER
P-Protective S-Screen B-Biank O-Open '‘N-None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
N oL Behr Frtpmat © J15,25 BrOC /
covE, DESCRIPTION A Ry ey il ol
w"” b' g} =7 '~
E \Broon s i Gaewr | zo) | 050255 100 ¢ o
5 Birwrrow ME _Frnmsrs 205~ Fimala:
S: 2.5 %,
f’/ 12 cipven 2L 232.5 l ¢ 6% wnirks
T:/5°
] A
COMMENTS:

® B - Backts 8 - Seal

@ Depth from Ground Surface

F-Fla'aeki

JEG-AL-ENG-1 (3/84)



E.Mcoaséeemmweekoupwc.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG

8ITE 1D: SP20/_LocATION 1D:_F2Y FIELD REP:_ 2 o pus 157

APPROX. BITE COORDINATES (FT.): N_ A4 E_2/<
GROUND ELEVATION (FT. MSL): 424 COMPLETION DATE: &/ £7
BOREHOLE S8UMMARY CONSTRUCTION TIME LOG
DRILLER: Si-n/ 8152 FRT0R RiSE S activity | BTART END
RIG TYPE: (Gipoei. < szY OATE | mime | TIME
OLE END © FLUID DRILLING Yo 2
l
7;/&/(012&2 A 373/ /7 Ll 7’[’21 :
/ £ 22 2 97/% L? s 22
/ Z ' )2 JCASING /so/g—) 95 95
CASING SUMMARY - Neirer PACK |€/3, 7L |
SAPNS  pescripTioN G [PEPTH : e
1) dseaL Blo |2 |02=

S | opp?- Cncg g 7’/

P
LB lsippn 1.5 1Y ’”’ilsAcKFu.L B/s0/p ,,:% 2020,
S SehOpc , ossht- 14l 112729 .

_.é_-édﬂeae_éugw i /”ZIIDEVELOPUENT )4 j7 g?; /29,:‘;’
N

1(D'I’MER

P-Protective B-Scresn S-Biank O-Open ‘N-None

Depth from Top of Casing .
WELL CONSTRUCTION WELL DEVELOPMENT
TYPE Begn wL < gq 28" Broc  S/q/57?
CODE® DESCRIPTION kf'g; l {uo oL = (BWC- /)87
A ;72‘, gga S p M s it . “z"_“;‘:m’“""’ Yo RO ~ remen . g
=3 g/»oov:ﬂn: M /23 Fiore Remo.oss:
F 82 Snn can )22 bl
A v e
—1 72,0
jcommenTs:
& 8 - Backta 8 - Seal ¥ = FRer Pack

® Depth from Ground Surface

JEG-AL-ENG-1 (3/84)
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EJACOBSB‘G'\EB?NGGROLPNC.

ADVANCED SYSTIMS DIVISION, ALBUGUERQUE OPERATIONS
WELL COMPLETION RECORD

SITE 1D: . SPK-0/ __ LocaTioN 1p:_924 DATE INSTALLED: 5’/50497

APPROX. SITE COORDINATES:(FT.) N _NK E MK

OPEN AREA PER LINEAL FT. (IN2/FT.)__CS=/3

FORMATION OF COMPLETION: (oSt Ter

FIELD REP.: & Moempy i DRILLER: Suprise f—’mfff&"%/ﬁ’/ﬂ“ﬂ“’

WELL CASING
1 WELL CASING
‘7, W Sohdb PvL TYPE

DIAMETER (in)

HOLE DIAMETER (im)] & | ‘
P N HT. ABOVE
L_2—_ IGROUND (1)
GROUND SURFACE '
3 PR}y PR
][] sackriLL TvPE
3% B 343 3:‘/-"’“""’3'-“'”‘;'
:,: .“_:. b pour
SEAL S X
TYPE| 7 g
SLOT
SEAL ¥ OPENING
LENGTH| < (in)
(ft) 005
TOTAL !
CASING
DEPTH /30 i "—{_ /29.4 LENGTH
(ft) 0
FILTER OPEN OR
i o 1SLOTTED
PACK | & 250 625 _JLENGTH
TYPE WY, LM ()
FILTER
PACK o
LENGTH 21 . 1‘;
(1t)
BLANK
.25 |LENGTH
2 (tt)
| !
4 ¥
COMMENTS:

JEG-AL-ENG-3 (3/84)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

WELL COMPLETION RECORD

sITE 1ID: S%%-21 __ LOCATION 1D:

APPROX. 8ITE COORDINATES:(FT.) N 2K
OPEN AREA PER LINEAL FT. (IN2/FT.) _o5slot
FORMATION OF COMPLETION: L2454 7<H

925

E 4K

DATE INSTALLED: 8/c(/57

FIELD REP.: & Lbemdv s DRILLER:MML (A2
WELL CASING WELL
DIAMETER (in)| 4 P.V— So4 46 TV C Lﬂggsme

HOLE DIAMETER (in)
()| 2 " HT. ABOVE |
Z ROUND (ft)
GROUND SURFACE | :
1 OV R
'] BACKFILL TYPE
- rTZ%kﬁuﬂ:as-cf*“”
-“.- G LorT”
SEAL [Fre | IR
TYPE | Fovsr 3
s SLOT
SEAL ] = OPENING
LENGTH| 4 = Cin)
(ft) = 005
TOTAL CASING
DEPTH| 57 f 79 _JLENGTH
(ft) (1t)
OPEN OR
l;ll."l;iﬂ L D |SLOTTED
A s LENGTH
FILTER
PACK z2C 4
LENGTH . 3
(1t)
BLANK
22 |LENGTH
222 )" (1)
Ly ' -
{ .
1 \
COMMENTS:

JEG-AL-ENG-3 (3/84)
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SITE 1p; - 0!

WE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

GROUND ELEVATION (FT. MSL):

APPROX. BITE COORDINATES (FT.): N__ 0 K.

.LOCATION ID:_924~ __ FiELD REP:_ 2 Yoo

E_AK

LOL

COMPLETION DATE: _&)zY /27

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

DRILLER:.éuuPM Eneereses /o START END
, ACTIVITY Lo
RIG TYPE: Brwmric vz DATE | TIME
BIT TYPE .hLA) DFPTH L Bleybr | 72, V-
| _grewe | g3 17| powe q
TR eowg & 75 LPTEN
}Asms gzl |/ -
. CASING SUMMARY ENDﬁF'LTER PACK |7)2f ~ -
SYeeS  DEScRIPTION A DFPTH - =
7 L) _Jor 0y Bl /om
ooS‘/@e[ Df"bxoflsrl\- g f’Zl&S
14 P 1o
' éml S T~
£ Scl o puc. ‘1' . BACKFILL Bl 3o 3%
S <ebh YO PG o5l V47 |25
. ” -
‘B sidwe pregme o |79 :,osven.omsn-r hiler | 1% |s5%
1 ter
j’omsn
P-Protective S-Screen B-Biank O-Open  ‘N-None
Depth trom Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

[ )
Copie DESCRIPTION kf,ﬂ“' P RIET e
| s 3% Agn*",,.dcl PoA. (fh«.ul—!lhﬁl' SZ Woin besan . diety < 2ol y. civon
3 o, led < Torm
=INAL CALI,A6S
= ?‘)Z S /1(4_(@/ 77 " ff_:@gndr%’n
T /5%
Lol = &0,
_JcommenTs:

® 8 - Backta

8 -~ Seal F = Fiter Pack I

® Depth trom Ground Surface

A

JEG-AL-ENG-1 (3/84)



ADVANCED SYSTEMS DIVISION, ALBURUVERGUE OPERATIONS

EJACOBSB‘GDE&NGGROLPNC.

WELL COMPLETION RECORD

APPROX. 8ITE COORDINATES:(FT.) N _NK E 0K

SITE 1ID: _Z0¥-0O/ LOCATION 1p:_F2¢ DATE INSTALLED: 8/27/£7

OPEN AREA PER LINEAL FT. (INYFT.)_ 5=l

FORMATION OF COMPLETION: LOASHTz

WELL CASING
DIAMETER (in)| ¢

w Shdo pre

FIELD REP.: &&@@Hsf DRILLER: Suweisy ém.w;//é//ﬁ’mao

WELL CASING
TYPE

HOLE DIAMETER (in) ! [)
£ i e HT. ABOVE
Z_JGROUND (ft)
GROUND SURFACE ‘ 7 .
4 N\ X SR
2 I
|5 eackriL Tvee
‘o: .".-‘ 7 T,y - LE v
<9 -".:- I _GLnT l
SEAL | D B LY
TYPE | :'.: -9
. SLOT
SEAL 3 ) OPENING
LENGTH| 8.75C (in)
(ft) = 0.5
TOTAL B
— JCASING
D(E:JH 4z ¥ ¢d= 1 enaTH
(1t)
o OPEN OR
FILTE SLOTTED
PACK |62 7w 1€ _JLeENGTH
Type L2 (1)
FILTER
PACK 3,29
LENGTH 22 Y
(ft)
BLANK
22 |LENGTH
(ft) ‘
] Y s
COMMENTS:

JEG-AL-ENG-3 (3/84)
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SITE 1D: _SPK-D

EJACOBSENG!‘NEERNGGROUPNC.

ADVANCED SYSTEMS DIVISION, ALLUGUERGUE OPERATIONS
BOREHOLE/WELL 'CONSTRUCTION LOG

_LOCATION 1D:_ 926

FIELD REP: 2 Hsimonss”

| JWNLN

APPROX. 8ITE COORDINATES (FT.): N_~K

COMPLETION DATE: £/2> 7

GROUND ELEVATION (FT. MSL): K

.BOREHOLE S8UMMARY

CONSTRUCTION TIME LOG

® Ospth from Ground Surface

DRILLER: 540*"‘ L1 -ﬁmb‘v BTARY END
ACTIVITY TIME
RIG TYPE: ZZrmmrn_$2 DATE | TIME
HOLE END © FLUID DRILLING . 4 [y
BIT TYPE 1A, | DEPTH 8lz7/7 /0
in.) e TYPE k)| 7 A1
Gepeerr £ 9 warze )
| Lenes 8 &5 (WATEL
' ASING Bt | 0 | e
CASIN DIA, N
YYpEs| DESCRIPTION (in PEPTH .
£ | Sh 4 sree sz M 8% | 4% &
g 41/5'/‘7 Pve gt«ﬁ-ﬁﬂ-. .{Z
~ Sek Yo PH, 105 50— iz BACKFILL 9/”/"' /5 /ﬁ
= .
% S
leTHER
P-Protective S-Screen B-Biank O-Open ‘N-None
Depth from Yop of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
. 1S i ™
copee DESCRIPTION ]OE'UHI Bosn 2L 2
& B esmtrire -Leppfovr Sgonr | 32 /VZ:WJA”? 7? 7 Siis. {
S 1 Bevmwwirt GTHucrz 875 | Fy< cmronn Z/ @ il pad)
F 1812 000 £10m 47 o2 et Looclognint prpe o bt
Il Lo;aL/n,P'J%—/ZO“-—{yW-.
COMMENTS: _ Zovler = recr /oo
gSloc"/ﬁ LY, 4 a//o(é/ a/
¢ 8 - Backin 8 - Sen! ¥ - Fiter Pack

JEQ--AL-ENG-1 (8/864)




E JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

WELL COMPLETION RECORD \
siTe 10: SEL 01 1ocation 1p:_227 DATE INSTALLED: £/25/%7

APPROX. S8ITE COORDINATES: (FT.) N _NK E MK

OPEN AREA PER LINEAL FT. (IN%/FT.) D-05. /et

FORMATION OF COMPLETION: _L2ASATcH )

FIELD REP.: L2 them onist— DRILLER: Zhegise gﬁtﬁ’tksf.f//gﬂua'uf
WELL CASING WELL CASING
DIAMETER (in)| ¢ P.V—gd(/p pe TYPE

IAMETER (i '
HOLE DIAME (in)| g ?C-l , HT. ABOVE ﬂ
L2— lcrROUND (1)
GROUND SURFACE )
[ PRTY gy AR
{1 ] sackriLL TYPE
Iy . I YE ~ CEME,
23 ": v _gg/r;ﬂe”‘/ l
SEAL S
TYPE 2% I
s B siorv
SEAL 1 = OPENING
LENGTH 2 (in)
(1t) = 2.05
TOTAL CASING
strin [z T e
(ft)
OPEN OR
FILTER : SLOTTED
PACK |55 ¥ /2 ILenaTh
Type <& (f1)
FILTER
PACK s
LENGTH &5 $
(ft) 1
BLANK
2.z& |LENGTH
s~ ()
| !
] ¥
COMMENTS:

JEG-AL-ENG-3 (3/84)




@MCOBSENGNEERNGGROUPNC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
BOREHOLE/WELL '‘CONSTRUCTION LOG

SITE w:-ﬂitocnsou 10: 227 FIELD REP: O H dempui s

APPROX. BITE COORDINATES (FT.): N__ /K E 2l
GROUND ELEVATION (FT. MSL):__ /% COMPLETION DATE: &/28/57
BOREHOLE S8UMMARY CONSTRUCTION TIME LOG
RIG TYPE: i Pernsre,, . # 52/ DATE | TIME
HOLE END © DRILLING ys_ 5
1A e By = |57,

V4%

BIT TYPE 8”. D&U’H
20

d ZY/

Lo TES 1

-~
1¢ 8 (257 1o A7 72 6
ASING 5}25/27 fg“l 16 Fom

x4 A
CASIN DIA. | END - <
TYPES DESCRIPTION Gny “.}’H EaL : o = e,
C | b/ ) cnes |8
(L Sh DI Repie Y | i3 BACKFILL Sre |17 |22
51 suh YoPul_ps2s o 125
B | st vepn, . v | 7z | .
L5 14 po L bt jDEVELOPMENT s /87 3% s /%(
—l 904 (87 /;%) ?@
jlo'mssx

P-Protective S-Screen B-Biank ©-Open  "N-None
Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

~ e ——— * cnm—

TYPE PIH| B we s 429 gooc
CODE® DESFR'PT'ON }nS ok WL 247,94 groc 1%/

5 3%”"“[/%/6!‘1‘#1":{@“-}’ 4,( Z:‘ 1254,

2 |Brkack [Bilet- cet 72 A //zm«:‘ ~

£12 S)ree Senf 122 | 4o
.l (ockn ot cleen @@/5%"‘“’7\'
COMMENTS:
® 8-Sk 8 - Seat F - Fier Pack

® - Depth from Ground Surtace

JEQ-AL-ENG-1 (3/84)




EJACOBSNGI‘EB?NGGROLPNC.

ADVANCED SYSTEMS DIVISION, ALBURUERGUE OPERATIONS
WELL COMPLETION RECORD

SITE ID: SFAXCI_ LocATION ID:_928 DATE INSTALLED: B(31/57
APPROX. SITE COORDINATES:(FT.) N _A/K E AKX

OPEN AREA PER LINEAL FT. (INY/pT.) 0.05 bt

FORMATION OF COMPLETION: 42 As47cH

FIELD REP.: 2. Horon 4 157 DRILLER: Sapgsr fomeerse s
WELL CASING , WELL CASING
DIAMETER (in)| 4 SA 40 Pye TYPE
[ i % |
HOLE DIAMETER tm| 2% :' o [T ABOVE T
- - T L_Z= IGROUND (ft)
GROUND SURFACE ~
7 XV PR
q  [°] eackriL Tvee
I B rzm
xR o G lonr
SEAL D I Y
TYPE % 8
] s sLOT
SEAL 3 = OPENING
LENGTH| < = (in)
(1) = O.05"
TOTAL . CASING
DEPTH| -, 1 7.5 lLenaTH
(tt) (11)
OPEN OR
FILTER - \ SLOTTED
TYPE (¥
FILTER
PACK 19 Y
LENGTH " f
(1)
BLANK
LENGTH
.2
Z f/ (1t) l
! K T
COMMENTS: _Bondonid o/t zol 1y op-s2 sytuud 4 5ur
" vkl pumdpl

JEG-AL-ENG-3 (3/84)
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m%coasmmsmeemwc.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG

SITE ID; SPX-0] _LOCATION lo:_@L FIELD REP: 0'_‘7&»44“"7‘

——-—— . Lpr—

APPROX. BITE COORDINATES (FT.): N WX E 24
GROUND ELEVATION (FT. MsL):_ A/ COMPLETION DATE: _2/=¢/57
' .BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: Sup sz Ege«m;—i/ffem“ activity | START END
TIME
RIG TYPE: J-Bcrmrilec zz2y DATE | TIME
E ) 2 93
BT ryre | B Sy FLUID  JORILLING Eles7 | 25, | 5%,
in.) Ge) TYPE _
NX soee | 4 gp |Zorer= %k | gz | iz
TRk % | = |Zmr
&k g %
AR T i/ WATER. ASING 5/?'//é7 Yl /,//z:”
%@%’é"ﬂ DESCRIPTION  [DIA, - -
EAL Z, 20 257
£ 1540 cree, g i /m /7
& ol pve gummi | ¢ ~ >
2 BACKFILL 2k 2 z
S S,k yp Pre, o5 sl o 7 m %
< -
b 540 €% cypmp L EEL %osvsx.opusm | 2% 4%
| Thier ¢, 9%
7omsn

P-Protective S-Screen 8-Blank ©-Open  ‘N-None

Depth from Top of Casing
WELL OONSTRUCTION WELL DEVELOPMENT
()
TYPE PIM] Base wi- 23'4TOC G/u/87
|CODE® DESCRIPTION iﬂ.; Cefwr= 23 8C G885

£ 270w 172 - Lot oy Geour | /4 LG bgen Aty Joaped

Zé’»gmg &Mf sEZL Al Wuly o ata \7&7 vy
90 |

P
F 1822, Larp 7 e = SSuts
S

= 12
gfﬁﬂvﬂ/z &Lnéz SELL LA i—/.ﬁg%

qcouusms: Y2487 Lowe 1 o0 300,

M? fpﬁa-;.z &[5 b 22 _cor-l LX) L

2! BB Raned tp By 1o g0

L® .8-Baxmn 8 - Seal
®  Depth trom Ground Surface

JEG-AL-ENG-1 (8/84)



EJACOBSWN'GGROLPNC.

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
WELL COMPLETION RECORD

SITE ID: SFK-0) ___ LOCATION ip: _ 429 DATE INSTALLED: _9/1/57_

APPROX. 8ITE COORDINATES:(FT.) N 0K E 2K

OPEN AREA PER LINEAL FT. (INYFT.) Q.05 77

FORMATION OF COMPLETION: L2457t :

FIELD REP.: £ flotnouer DRILLER: Sumese Zowertcrs [Frbvicr
WELL CASING

DIAMETER (in)|] Y —P.V_ ok 40 L wsLTLygesms

! R (I
HOLE DIAMETER (in)] 2 U HT. ABOVE ?
| ROUND (ft)
GROUND SURFACE 3 .
'} PR SR
1 5] eackriL Tvee
..: .'...‘ EASTON - TR
<. -' G o
SEAL I Y
TYPE el
S . = SLOT
SEAL - = OPENING
LENGTH . = (in)
TOTAL : CASING
DEPTH : J09 NGT
(y  LLZ? f LE("G) H
OPEN OR
FILTER SLOTTED
PACK /0 _JLENGTH
TYPE (1)
FILTER
PACK !
LENGTH 1
(1t)
BLANK
., |LENGTH
Z.25 (1t)
| !
|
COMMENTS:

JEG-AL~ENG-3 (3/84)




e e ———————— e - t——

N e e e —

y EE JACOBS ENGINEERING GROUP INC. T
ADVANCED SYSTEMS SIVISION, ALBUQUERQUE OPERATIONS
' BOREHOLE/WELL ‘CONSTRUCTION LOG
S o ———— R s
» 817z 10: 2401 _“Location 1p: 727 FIELD REP: Ot mngu o7
~ APPROX. BITE COORDINATES (FT.): N_ A5 E_DOL_
GROUND ELEVATION (FT. MSL): _ 204 COMPLETION DATE: /v /5>
.BOREHOLE SUMMARY _CONSTRUCTION TIME LOG
DRILLER: __& T o 1/ actviry | - START En
TIME
RIG TYPE: @,L/,:// $szdY DATE | TIME
OLE M ]
BIT TYPE ?m. ofsglfn Fruip  ORILLING 5/ (87 - —
{ok e | o | 100 Lt | guer | |
Ori 8 1/ Al‘/)ﬁaJ\j . oo
ASING e | 97 [ g2
CASING SUMMARY EnssFLTER PACK | /27 | 9= )] 522
%@sp's".d DESCRIPTION 3{,‘5’of|=m —
1 1t) JeraL ey | o2z oY
F 5%/ ooy, sassay 8 |2/
E_le e Blonse, l{/ Ui BACKFILL A7 V= P
3 Scl 40 oS s/eo+—f/ o425
6 <] tlolﬂlf( < éervay) ‘% /07// N
OEVELOPMENT|7/0/67 |55, 32
Ay
jo'ruea
P-Protective S-Screen S-Blank O-Open  “N-None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
[
CovE, DESCRIPTION aP';H' B wee 77.5 Broc
t, ,;
B _1Bodonde /arqt se.d B2 NE" frach vrouble ot ttny coal?. s ez
S 275 bokioa—Boitincl /iy —
%ﬂﬁ/ﬁfm g 0 2% hs o ot % 5 90
E 5"22&&&2 107 rootoped 2 Vb5 - 7

1/t(7 /,,@{, m;'zow'é\. Nww?

- qcouuenrs:

LA T

8 - Beal F - Flter Pack :,
- L Dopth trom Ground Surface '
‘ /lAL-:na-t (3/84)




Euooesa&er:mneeaowwc.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
WELL COMPLETION RECORD

siTe 10: SK-Ol __ Location p:_430

APPROX. 8ITE COORDINATES:(FT.) N _NX
OPEN AREA PER LINEAL FT. (IN2/FT.)_.05slot
FORMATION OF COMPLETION: LoAsATZH
FIELD REP.: _@ Lo @uts T DRILLER: Suptus o, ,efe/r;;—//fﬁmw
WELL CASING

DATE INSTALLED: _9/[12[87
E _/\/'<

. WELL CASI
DIAMETER (in) | 4/ WSJ 90 Py TYPE
OLE DIAMETER (in . )
HOLE D (i g “E‘__ » HT. ABOVE |
Z—_IGROUND (ft)
GROUND SURFACE ' 7
4 RY PR
21 7] sackriLL TYPE
32 ",':. BLPTOOTE- £FmersT
-': ":; G zonT
SEAL [Zemeoire 30 B (Y
TYPE |Piven 52 B 2
- a SLOT
SEAL ] = K OPENING
LENGTH]| 7 Z = (in)
(ft) S =
= § 005~
;gg;l. CASING
H| ¥ /27 lLeNGTH
(tt) (ft)
. OPEN OR
FILTE - SLOTTED
PACK |25 225 _JLENGTH
TYPE (1)
FILTER
PACK 29
LENGTH :
(1t
BLANK
.o |LENGTH
-0 (ft)
| ;
¥ y -
COMMENTS:

JEG-AL-ENG-3 (3/84)
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— e e ae e v = et —

EE JACOBS ENGINEERING GROUP INC. T
" ADVANCED SYSTEMS DCVISDON. ALBUGUERNQUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE 10: SPK-2/ " tocation I0:_ 932 ___ FIELD REP: (D Foprng s s7—
APPROX. BITE COORDINATES (FT.): N__ A/K E_X
GROUND ELEVATION (FT. MSL): i< COMPLETION DATE: T/ /8D
. .BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DR'LLER: E%‘//{ lorns e ‘4' 213 ACT'V'TV . QTART END
RIG TYPE: /ot Ly s=d DATE TIME TIME
BIT TYPE IA, P v il e
AL AT =
i B
g"”‘","/é‘?v&o g3/¥ ] 7 W“L'\
‘ Eolt, 05 A g /07 N ASING 4//0/2’7 /é:/:, //._R-:——
SYPES!  DpEscriPTION A ‘DfP;’H -
7 ' T fSEAL Yelrr | 1e” sy
C 18w fes gl 5 e
B i pre gt |y q;:”
| = BACKFILL o/ <9 G
S sk 20 . oSsit il 2 ?j O e 4” / P
B _{ceht pre g =& W ”7J'osven.,omsm N i B
xion
T/e 187 R
l°?:h 2
OTHER
P-Prctective S-8creen 8-Biank ©O-Open ‘N-None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
TYPE PIH| “etn vl = St 72 - 25 groc
CODE® DESCRIPTION EQSH Yikts - - g4 EC.
B Zrtort, o] _gont 7/ ot 3 e
5 Iz Bt Rl 78 | 77 0B 2

N P mw?k et S-CcT ~

(/ Bet2 so/iex cird u PP Y9/

COMMENTS:

¢  8-Baickia 8 - Seatl F = Fiter Pack

® Depth trom Ground Surface

JEQ-AL-ENG-1 (8/84)



-

EJACOBSBGNB?NGGROU’NC.

ADVANCED SYSTIMS DIVISION, ALBURUIRGUE OPERATIONS

WELL COMPLETION RECORD

DATE ms'rALLED:.LZ Z:z Q,z

S E U'/[q

SITE 1D:.S pedl  vocation in:_T3]
APPROX. 8ITE COORDINATES:(FT.) N
OPEN AREA PER LINEAL FT. (IN2/FT.) ¢l
FORMATION OF COMPLETION: __ lL/asad

FIELD REP.: . Frifle oriLLeR: __Sovles Brar /S woore

WELL CASING -
| ‘ WELL CASING
DIAMETER (in)| o 'T_.V_ Gl fde e
HOLE DIAMETER (in) o]
.__é HT. ABOVE |
GROUND SURFACE GROUND (11)
1 XD 5% I Y .
9 [ sackrit Tvee
{’: 1oy [ Cemet —Leniontc
. :.: b:.: q o T
SEAL [Galack 20 I 5 i
TYPE‘ 4 :’.: :!:I
. —r \B B sLOT
SEAL - OPENING
Le(ns)m P (in)
1
.60 '
TOTAL q
DEPTH ( 5] e— t ICASING
(1) 1g LZOO LENGTH
. (ft)
FILTER 7 2{5'47‘2‘3
f -2
pack |1 ®_JieneTH
TYPE = (1)
FILTER (
PACK
cenotn L& 1
1)
. - BLANK
..... 2 {LENGTH
= (11)
| !
| K
COMMENTS:

JFR. 2. Pun_.a tare s




» .

[ Enoossmszmemuc.

ADVANCED SYSTEMS DIVISION, ALBURVERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

( grre 0: Sobdfl _Locamion o231 riewo rer:_J [ th

APPROX. SITE COORDINATES (FT.): N )l E N/h
GROUND ELEVATION (FT. MSL): N[k __ COMPLETION DATE: 2 iz fo2
_ BOREHOLE SUMMARY CONSTRUCTION TIME LOG |
. . TiM
RIG TYPE: _WMolile Ov{l R-CZ DATE | TIME ;
BIT TYPE 1A+ | DEPTH 2T 2:68
| ing | Gyt | TYPE /
[T €4 | o | pene |
T tricone T8’ air l
1]CASING lz/(z_ 200 A0
CASING SUMMARY =ss FILTER PACK | (2(iz |10 2720
SYits| DEScRiPTioN  |PIA DEPTH
P m SEAL Qiag |Ryo
(" ? S\{Eelm&k\ 4, 3 : s.{i‘;[ﬁ é .{/ lz/l 2 ‘(
' & sk 4o tuc PR Y
BACKFILL lzfi2 | 2.8 &
S |shYotue, 080 Lt |24 £ [ l 7
E

+ <t
£70 Poc (A5 sump)l 0 ¢ oo Joe vey opment iz 238 | g0

® P-Protective S-8creen B-Biank O-Open N-None
& Depth from Top of Casing

| WELL CONSTRUCTION WELL DEVELOPMENT
® ) ) /
CopE® DESCRIPTION pEPTH| Eedulishde 270 04 2L £ (5P

1
B | Cemot-bebade grout | 23 N Ea| ph 2 Fe al /e
S | beddn e geUe"ffq fo_ | S[&fc S’o:,f g

E 12 Silica soad A

1r

Oo
.

COMMENTS:

1% ‘B - Backtn 8 - Sea! F = Fiter Pack
® Depth from Ground Surface
JEG-AL-ENG-1 (3/84)
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E JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
. WELL COMPLETION RECORD
SITE m:.!_‘f;(sé;L Location ;132 pate INSTALLED: L2/is/e2
APPROX. SITE COORDINATES:(FT.) N Ml E__ Yk .
OPEN AREA PER LINEAL FT. (IN2/FT.) W/t
FORMATION OF COMPLETION: _ [nt@sofe b
FIELD REP.: _ ST Ttk DRILLER:W&L
WELL CASING T WELL CASING
DIAMETER (in)| 2 W Sch4o fu TYPE
HOLE DIAMETER (in) v | 4
_é '__\E o | —HT. ABOVE
2.9|GROUND (ft)
GROUND SURFACE
7 o B B (7N
5 I
%5 -] BACKFILL TYPE
‘: '. Lemeat -Seafonr
3] - ’quod
SEAL | .‘;'.: Y
TYPE | »
SLOT
SEAL ) = OPENING
LE(NG)TH lo!' | E (in)
ft =
«aO&SO
TOTAL
- CASING
oePTH[ /1/p 3 [42' [ enaTh
(1t) (tt)
OPEN OR
FILTER — TISLOTTED
PACK [E312 (O [ enaTr
TYPE | (f1)
FILTER -
PACK /7 !
LENGTH -1
C1t)
— BLANK
LENGTH
2P (1)
b { i
4 ’ 1% i
. ( ( .
COMMENTS: Jvt((el ;(g 1B = 3 cave -ia

JEG-AL-ENG-2 (3/84)




(( SITE ID:

GROUND ELEVATION (FT. MSL):

EMSBGNERNGGROWNC.

ADVANCED SYSTEMS DIVISION, ALBURUIRGUE OPERANIONS
BOREHOLE/WELL CONSTRUCTION LOG

s_f_k_gé;mcnsou ID: ._‘L.L_ new REP:

APPROX. 8ITE COORDINATES (FT.): N

Fallea
E

P/

M/e

COMPLETION DATE:. /2//s/8 =

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

4

. . TIM
RIG TYPE:_ M L[ Ol B-c2 DATE | TIME E
E O ) )
BIT TYPE '}?k).- o‘%ﬁu FLUID  ORILLING (Yiz/a2| 2145 | %iis
N, .
{ ¢
Ksa < C one | 2f1 tote | 12t
Fricane [9375] none I
CASING 21 |ras [9:90
K .sg_f 31 . //-"
CASING SUMMARY FILTER PACK |12/l | 9iq e |(®:s0
CASING DIA, | END
TYPES DESCRIPTION Gny Da':"rﬁsu [ [
7 L /16 (O.s00 | (6:40
£ ﬁtel (AS:N:J3 .ﬁLlLk* “1 ¢! / © ,
R S ly jé) foc 2278
BACKFILL 2 , .
S_ Sck@(Oc,aafgsGF 21137, € [ //“ (Lo |(i20
(13
G| Sch volve @ifull2* lszod  ve opment (2ig |25 |9:0Q
|
JorHer
8 P-Protective S-8creen B-Biank ©O-Open  N-None |
® Depth from Top of Casing
_ WELL CONSTRUCTION WELL DEVELOPMENT
@ R R ¢
copee DESCRIPTION DEPTH JL% - llaozj{:t%q pﬁLé,g
. < [O
€ Cemed-Leton® 3L [
B PP TP S 17728 AN N Y
r £-12 flig sond (90 I Foal,
| |
fcommenTs:
1

1% '8 - Backtn

8 - Seal

F =~ Fiter Pack

®  Decth trom Ground Surface

JEG-AL-ENG-1 (3784)




IE.BNCIDBS'EhKSIQEERiQGiCBFKDtF’lﬂ(:. /%
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
WELL COMPLETION RECORD .
SITE ID:__<Pk-1S LOCATION ID: 433 DATE INSTALLED: 7-28-8%
APPROX. SITE COORDINATES:(FT.) N M E Mk
OPEN AREA PER LINEAL FT. (IN2/FT)_ (277 -4")*
FORMATION OF COMPLETION: pWosateb Fm,
FIELD REP.: D~ Wi feler DRILLER: __[Barn hart
WELL CASING , WELL CASIN
DIAMETER (in)] 40 _P,V— PVe seH 40 %Yf,g G
HOLE DIAMETER (in .
(im] g0 " —zj;—lg'r. ABOVE
: ROUND (ft)
GROUND SURFACE )
() 01 IR
1 BACKFILL TYPE
."" Veri¥free
’.-.: Srov
SEAL bentenrke -]
TYPE|Va 7/ o
8 SLOT
SEAL i — = OPENING
LENGTH| /7.8 = (in)
(ft) :% O.OS—O
JOTAL —|CASING
DEPTH| /250 K /27> |LENGTH
(tt) (t)
OPEN OR
FILTER SLOTTED
PACK | 2772 70-© JLenGTH
TYPE e (ft)
FILTER
PACK | z6.0 ]
LENGTH 1
(1t)
BLANK
2.< |LENGTH
(ft)
J! }
¢ )
COMMENTS:

JEG-AL-ENG~3 (3/84)




SITE ID: 2CK-LS_LOCATION ID:___433
APPROX. 8ITE COORDINATES (FT.): N Nk

EJACOBSEVGMB?NGGROUPNC.

ADVANCED SYSTEMS OIVISION, ALBUQUERQUE OPERATIONS /0

BOREHOLE/WELL ‘CONSTRUCTION LOG
—————=L{7=.> CONSTRUCTION LOG
FIELD REP:

D, METL a2

E N K

1 GROUND ELEVATION (FT. MSL):___ ~©

COMPLETION DATE:__7-2%-F%

BOREHOLE S8UMMARY

CONSTRUCTION TIME LOG

DRILLER: T2 AR v AR T

8TART END

DATE | wime | TIME

ACTIVITY
RIG TYPE:
OLE END O] o i IDRILLING
BIT TYPE 1A, DEPTH
’én.) ft.I TYPE /
el RSN PPN VTN R
LBl | 27" | =2’ Al +

W e

ASING

CASING SUMMARY
END
Es| DESCRIPTION DIA f

urtP 4.01/27.8
‘ PuC scn :/o SUrtP dchT / QBACKFILL

YP
O FILTRA  AJO s a0s -
7s

Screen A VYA

<

{ [4 4 . o -—'- O
E_1- — 20y T —loeveu.omsn'r
Vs b lms 3% srze7 67| 6.0

F-2%-FY Z"SP" :./30

“u g2 N gk

7-25-59 | svo s+
I-Ls-s5 | $2° svs
ev-gy sos g£se

3
7-29-¢8 | 9:3% . /707 %en

OTHER
P-Protective 8-Screen B-Blank O-Open  'N-None
Depth from Top of Casing
l WELL CONSTRUCTION WELL DEVELOPMENT
TYPE PO '
CODE® DESCRIPTION "SH

F 8-12  sitren /35’£,
S é'ﬂd'/'?zl.é Stn’/ y‘/”?f—/. ?70

B éw /b"n /zc “Clired r sros/(‘ 87.5’—

COMMENTS:

® B - Backm 8 - 8ea! F = Fiter Pack

® Dspth trom Ground Surface

JEQ-AL-ENG-1 (3/84)




E JACOBS ENGINEERING GROUP INC. K
ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
WELL COMPLETION RECORD .
SITE ID: _SPK -1S" __ LOCATION ID: a3 4 DATE INSTALLED: 22F-5§
APPROX. SITE COORDINATES:(FT.) N Ne  _ _E N
OPEN AREA PER LINEAL FT. (UN%FT,) (7 %"- 40)*
FORMATION OF COMPLETION: _ tvasarcl .
FIELD REP.: 2. METZLER DRILLER: _ R ARNIRART
WELL CASING 4 WELL CASIN
DIAMETER (in)| 7-O _P.V—Wc ScH. 40 Tvpe
HOLE DIAMETER (in) .
( 8.0 l-—{ o [ [HT- ABOVE
Le ROUND (ft)
GROUND SURFACE |- :
) PRt IR
Y] [ eackriLL Tvee
-] “;':. Net T Hedd
.:'.: "'-.; G rowv
SEAL L . fonite 50 I XY
TYPE [/ 7el. %
SLOT
SEAL ) = OPENING
LENGTH| //5™ | IE Cin)
(1) ' 6.050
TOTAL &
CASING
DEPTH| /20,0 I 1172.8 LENGTH
(11 (1)
OPEN OR
FILTER SLOTTED
PACK | St/ZA 70:C JiENGTH
TYPE (1)
FILTER
PACK | 250 |
LENGTH i
(1t)
BLANK
7 & |LENGTH
(1)
| !
| ¥
COMMENTS:

JEG-AL-ENG-3 (3/84)




ADVANCED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS
_ BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE ID: 2P~ |5 LOCATION 1D; 9> FIELD REP;_D. MeT2lR
APPROX. 8ITE COORDINATES (FT.): N NI € NG
GROUND ELEVATION (FT. MSL): N COMPLETION DATE:__1-22-8%
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
] — START
DRILLER:__ T2 A% N whorT ACTIVITY E:?E
RIG TYPE:_EX \S*o  poTaey DATE | TIME
BIT TYPE ‘ﬁks o‘?ﬂ?u' A oL TR SRR [
— 'n.s 't. .)-z_’_s.r 7 qo.'” ﬁJO&_\
oo V97" |20 AR | stenmel ¥ 97 am | 10=an
Zere” 177" | 120’ | wavee |
Z A—/KIASING FeE-FT | /0% a e PO
CAS'NG SUMMARY qF'LTER PACK F25-§F 1O L { Djrc"\
SASNY  pescripTiON .
ft. J-285-8% (03 an [IO" m
N SZLIICA SAND
3 TIE ScH 40 _SUMP +~CcA7P : 725-75 | /2 ?S;,,, /% pre
S 1t (e Screen /1750
B |- - . " Joso|
7 7 - DEVELOPMENT
= 8 rp ¢ Jong stee! |6 601
” ]
—IOTHER
P-Protective 8-Scresn B-Blank ©-Open N-None
Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

TYPE
CODE®

DESCRIPTION

£

B-1L  Sicien St srO

/30.0

5

,/-{’ ben Bouss e st SA/AE

=

122, = poncent M

& B - Backts

®  Dopth from Ground Surface

8 - Sea! F ~ FRor Pack |

JEQ-AL-ENG-1 (3/84)
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F LACOBS ENGINEERING GROUP INC. $
ADVANCED SYSTEMS DIVISION, ALBUGQUERQUE OPERATIONS
-WELL COMPLETION RECORD
SITE ID: _E.Ll-‘?_ LOCATION ID: ___935 DATE INSTALLED: .Z_L_&
APPROX. SITE COORDINATES:(FT.) N NK E MK
OPEN AREA PER LINEAL FT. (INYFT.) /27 - "7 /7’7‘
FORMATION OF COMPLETION: __ Wasercl tar.
FIELD REP.: . D. MeTocc R DRILLER: _RARNKHARTY
WELL CASING | WELL CASING
DIAMETER (in)| % © '_P.V— PVC ScH. 4O TYPE
HOLE DIAMETER (in |
(in)] 8.0 " —-2-}-5?'27. ABOVE ?
- — IGROUND (ft)
GROUND SURFACE I )
4 T\ BN AR
Y] ] BAckFiLL TYPE -
- =" VER/FIED
o &RroUT
SEAL [Benrome 'Y L
TYPE |Peuers 4" ",‘
& SLOT
SEAL ‘s_ = OPENING
LENGTH| B = = (in)
(1) * =  0.050
TOTAL < JCASING
DEPTH | /30.0 [} /22 =
LENGTH
(tt)
(ft)
OPEN OR
FILTER SLOTTED
PACK | 2712, 720 _JLENGTH
TYPE (ft)
FILTER
PACK 340 |
LENGTH -
(ft)
BLANK
2. £ ILENGTH
(tt)
} !
¥ ) | 1 100
/ .
COMMENTS: _oPcal [igle UwDeR SUerP = /0.0 sleo_w/
S—(7  SiLiCA

JEG~AL-ENG~-3 (3/84)
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EJACOBSENG-MERNGGROUPNC. """" S ]

ADVANCED SYSTEMS OIVISION, ALOUVQUERQUE OPERATIONS g_
BOREHOLE/WELL ‘CONSTRUCTION LOG
5\-‘.‘
SITE 1D: _SPK-1S  LOCATION ID:_S35 ___ FIELD REP:__ ™. Mm

APPROX. 8ITE COORDINATES (FT.): Nk
1 GROUND ELEVATION (FT. MSL): Nk

.BOREHOLE SUMMARY

E__NK
COMPLETION DATE:_ 7= I5- §Y
CONSTRUCTION TIME LOG

DRILLER: __ Rl wia pT START

ACTIVITY ﬁ"“%
RIG TYPE: &2. IS wb ROTARY DATE | TIME
OLE )
BIT TYPE ?m. D‘Egiu ;'9‘,’,'50 DRILLING 7-19-88 | T *%am | T Runy
'n.‘? f1. relocate &h:\ " 2°° wim u‘\”‘\.
cowe | 7Vs i 3c.0 AR - ::; “‘/::Z i e |70 an
WIATER. 5*51::‘&&/ H. 70*C e /OVJ-A"{
ASNNG it /01‘:"1 // ‘cq‘-t
. - ° End
| - CASING SUMMARY ERSEI L TER PACK | 777-88 [ /7% am | // 7 an
CASIN om.} B
DESCRIPTION DEPTH 2
TYPEs Gin.) [PEPT EAL rer9-58 | 17 T |12 Tt
= Pye seH 4o 4.01122.8
. -1~
S “ “ Screen | ¢ fi20.0 BACKFILL +15-8% | 1% pa | 2 % pm
8 . u et 4 110.0
DEVELOPMENT
jOTHEFl
P-Protective 8-Screen S-Biank ©-Open  ‘N-None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
JYPE DESCRIPTION PN |
CODE® ) |
£ 18smacns/ g2 SIL/cA SAND [36.0
S 3 snces/) benteryte Yo’ 2¢6.0
= beatvr e 'cemen’?"'?rm/f 875
COMMENTS:
® B -Backm 8 - Sea! 'F - Fiter Pack
®  Depth from Ground Surface I
JEQ-AL-ENG-1 (8/84)




SITE ID:_SPK-1S 1 OCATION ID:

EJACOBSMRNGGRWNC.

ADVANCED SYSTEMS DIVISION, ALBUGUERUE OPERATIONS
WELL COMPLETION RECORD

436

FORMATION OF COMPLETION:

NK

DATE msnLLeo-_7—/6-8S’
WK

APPROX. SITE COORDINATES:(FT.) N _ E
OPEN AREA PER LINEAL FT. (INYFT.Y 5% - 4.0)%n 20 /(7/7' 4.0)t 7.0,

WA S ATeH M.

FIELD REP,: D MET2LeR DRILLER: ___BARNNART
WELL CASING ‘ WELL CASING
DIAMETER (in)| 4.0 j.,v— PVC ScH 40 TYPE
LE DIAMETER (in | /|
HO ()| 8.0 | HT. ABOVE
L 32 lerounp (1)
GROUND SURFACE 3
) i\ 53 ;{-‘m
] 5] sackriLL Tvpe
-3 ". WERIFIED
: ‘ & ROUT”
SEAL Bentoride
TYPE| Y4 "
sLOT
SEAL i OPENING
LENGTH| /0.0 Cin)
(11) R
TOTAL s
- CASING
DEPTH [ / /4. & F 2.5 JLenGTH
(1) - - (ft)
(o dorina) OPEN OR
FILTER SLOTTED
Barrom of, pACK | ieh 29 JLencTH
wutsm""ﬁ TYPE (ft)
i FILTER
PACK 26.8 ¥
LENGTH 3
(ft)
BLANK
2.4 [LENGTH
J (ft)

B/l

COMMENTS: //7.5 erﬁ- to 1026 dewth s o Siliea sand

[02.5" " fopth Te 97.5 a/gffé

o benton it 77/“7'

JEG-AL-ENG-3 (3/84)




ADVANCED SYSTEMS DIVISION, ALDUQUERQUE OPERATIONS

BOREHOLE/WELL ‘CONSTRUCTION LOG

SITE ID: SPK-/5 _ LOCATION 1D:_ 936 FIELD REP:_D. METZLER
APPROX. 8ITE COORDINATES (FT.): N s E A
GROUND ELEVATION (FT. MSL): ~ic COMPLETION DATE:___7-/6-7F
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER:__ R ARW NNRT ACTIVITY START END
TIME
RIG TYPE: _&. . '\ wpD DATE TIME
HOLE END © DRILLING - o =
BITTYPE | BIA’ | oFeTH | fLUD TS [
in.) ft. . =l |93 pm | [0
WiNG 817 63/1 200" AR I
TR/-coné | 7 /8 ¥0.0 A—IR, .
o ! /795 Terz —|CASI]NG 7-/6 7050 | 10 *an
: oS~
CASING SUMMARY FILTER PACK | 10 %om | 11
END :
%@%‘gﬁ DESCRIPTION  |DIA DEPTH - .
‘// 1) SEAL " 71 7°hm [1""an
2 PG oed 40 41028
/4 4 " “ o 20
= : L T z /17 |2 % om
B 0 X o ‘7‘ ’ 69» o
1losvsl.om.usm 7-20=€ | 12°° pm
Iomsn
P-Protective &-Screen B-Biank ©-Open ‘N-None |
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
@ °
TYPE PTH] Begau devele tny v\ o I P™
CODE® DESCRIPTION IDE"S u\:':t- pive ’:‘ oft bethm oF ca.nn“.
D 217 s\\icw Sund 1[9.5F tMaking wehr, Bl & dor 2 /o —(s('

S .B-ex\‘kv'h'\*g Petlety 103.0f "1, (Rew Wb Ba Casing o H

= B-\2 s \\ieh sowmwd | 94.¢€ s
S | Bentoyite V9" RuAfs | 73.0 |
| B | bea toarfe - cement grou¥ 63. OIL p
] fcomments: bmv? serrzed 2 yst
1
® B - Backts 8 - Sea! F - Fiter Pack %’
® Depth from Ground Surface 1

JEQ-AL-ENG-1 (3/84)



JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALSVAUERQUE OPERATIONS
WELL COMPLETION RECORD

SITE ID: _SPr-1S LOCATION ID: 3327

AR

DATE INSTALLED: F/3-%%

APPROX. S8ITE COORDINATES:(FT.) N NE_____E
OPEN AREA PER LINEAL FT. (NYET) (B - 4") " /#H

FORMATION OF COMPLETION: _4@Za7CH 7.

fb/" 7 2 ve Q/IO-ZC
s [*4

FIELD REP.: D #72LE67 DRILLER:
WELL CASING
| WELL CASING
DIAMETER (in)| %.C WWC scH 40 TYPE
HOLE DIAMETER (in)] o o | ‘
: L ‘—’—]4 HT. ABOVE T
2.5 |GROUND (1)
GROUND SURFACE :
] BACKFILL TYPE
¥’ 5 veri#icd
N Y Groo
SEAL [5entzonte
TYPE | % 7l
— SLOT
SEAL OPENING
LeNgTH| 2.5 | | (in)
(ft) __x__ 7 oS0
TOTAL
DEPTH /OC.D e 97, 4 EQS'GNTGH
(tt) (1)
FILTER L onTor
SLOTTED
PACK | 5,/%, &2 | LenaTH
TYPE ° /e.C (11)
FILTER
PACK 140 ‘
LENGTH 3
(1t)
BLANK
2.5  |LENGTH
(1)
| 1
[ Y : |
’ , .
COMMENTS: Zzw sez (gl {2 942 dipfh - s/t i bolt.:

'

JEG-AL-ENG-3 (3/84)




AOVANCSD SYSTEMS DIVISION, ALBUQUERQUE MMMS
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE ID: SPC /S .LOCATION ID:__237 _ FIELD REP: D Na/ZLR
APPROX. BITE COORDINATES (FT.): N LKL E
1 _GROUND ELEVATION (FT. MSL): L% COMPLETION DATE: _7-/S-55
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: _BARN HART ACTIVITY START END
RIG TYPE: & D /SWD  porars DATE | Time | TIME
OLE END © FLUID DRILLING vr-e Sy
BIT TYPE 'hnA, ) P“‘H TYPE | 2-y7-28 77-88 | 127 0|/ -
7—/?/{0,(/(‘ 7 7’ ’” 160, © h/ﬁ'TE/’g_ 1 C/i:?g'c\ab 7_/8-_55‘ 7 7-30 Vakat
STeam e 7-17-8F | 450 | 2P
. e 130
. ASING 7-15-5€ | § “Cewm | 8770
- o oS
CASING SUMMARY Nriirer pack | 759 | 87 |77 7 am
lcasing] DIA. | .END - e
DESCRIPTION : . Ve 1T,
TYPE‘ §C 10 ('n.) Dﬁ?.}H EAL 7_/5225 9. '/aH
VE; PUC_Scr 40 SLA PP #1945 _
‘o /r ’ . Ke .'/Ja
2 - _{72.¢ BACKFILL 71888 |1/ ava [ 117 em
9 o m o ¢!l ngO
—gosvsuomsm
101145&:
P-Protective 8-8creen B-Biank ©O-Open ~None
Depth from Top of Casing

WELL DEVELOPMENT

| WELL CONSTRUCTION -

CoEs DESCRIPTION ]0 P W
2 Bop 1M & )ARIl SLUFF /EC.C
F__1/2 sacks/ g—1z sjuica . | 94. Y |
S 132 shees beutreibe Vo Ee.C
2 7&51: 7‘?7//./4‘["!/'761»7/ ,C//?Uf— 7/ s

]COMMENTS ﬁrf‘ze LAV In A7

1J b e

/2

Z

St ¢

® B -Backts

8 - Sea!

F - Flter Pack

A

S/C/c‘c fbw—uﬁ é Oyl SCrEéen

®  Depth from Ground Surface

JEG-AL-ENG-1 (8/84)
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SITE ID: _SPK -Is”

E'Mooasmmenwwc.

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

WELL COMPLETION RECORD

LOCATION ID:
APPROX. S8ITE COORDINATES:(FT.) N
OPEN AREA PER LINEAL FT. (INYFT.) (775"~ 4.0")™
FORMATION OF COMPLETION:

138

NA

M

DATE INSTALLED: 222022

WATSATCH ﬁ( S lowere cow FInED ﬁ@u/‘f%/?«

FIELD REP.: D M ET2c 672

DRILLER:

DARNITART

WELL CASING . WELL CASING
DIAMETER (in)| 4 © W PNE. SCH 4O TYPE
HOLE DIAMETER (in) .
i) 2.0 » 7‘5_—121. ABOVE |
- S ROUND (ft)
GROUND SURFACE ~ J )
OV TR
L'l’l
] [ eackriLL Tvpe
R ‘..:. VERIFIED
= N HRroJUT
SEAL [scwromire r';'. Y
TYPE | L2 Puttets NS
: SLOT
SEAL 3 OPENING
LENGTH| //. 0 (in)
(1t) ;  O.05 O
TOTAL
DEPTH| /56.0 ] 242.% EQS'GNTGH
(1t)
(1)
OPEN OR
FILTER SLOTTED
PACK | 812 /60 VIENGTH
FILTER -
PACK 4$g — v
LENGTH y)
(ft)
BLANK
2.5 |LENGTH
(1)
| :
B |
COMMENTS:

JEG-AL-ENG-3 (3/84)




E JACOBS GROUP INC. T e
ADVANCED SYSTEINS OIVISION, ALBUGUERQUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE ID: SP& -1 LOCATION ID:_322® _ FigLp Rep: > ™ ST2LeR
APPROX. BITE COORDINATES (FT.): N LS E NS
|_GROUND ELEVATION (FT. MSL): S COMPLETION DATE: _1-20-%%
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: __Bhes s b p START END
ACTIVITY TiME
RIG TYPE: 6.D. RorThed 1swubd DATE | TIME
OLE END © DRILLING 1o
BIT TYPE }u DEPTH ELUID en st [ 3% o | ges,,,
lh.i f".; TYPE Cefocate *l9-€% 4°° o, 6% m
TRI-¢ont 77/?” Z,S-O.O Ala > 20-%% 8 am 113w
N | _
ASING 2e=€8 | 32%um | 42%mn
< e 1 3
CASIN ou\.l 12 s>t
DESCRIPTION DEPTH :
®
TYPE (in.|PEPT EAL rzomts | % | & Tpm
B_1 Pvc scW 40 |4.0]z42.% )
V74 9_ Kt /79
S FPuee Scr{. 40 Sceeea/ | Z%QBACKHLL 1220-5 | 8B umc | / P H
B Pye  sSed 4o ‘“ 1230.-
:'"osvewmsm
1omsm
P-Protective 8-8creen B-Biank ©O-Open  "N-Nons
Depth from Top of Casing
| WELL CONSTRUCTION WELL DEVELOPMENT
Cob s DESCRIPTION
F 112 sacks/&-12 sicich samd
2 4 sacks / deatonite Yo
3 beaton, be - ceptent ?l‘odé
:'couusms: 2220-¥E  (eFF sec ope
_éa e re our?u,k'f
® B - Backty 8 - Sea! F - FRer Pack
® Depth trom Ground Surface

JEQ-AL-ENG-1 (3/84)



E JACOBS ENGINEERING GROUP INC. 2
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
WELL COMPLETION RECORD
siTE 1D:_SPK-IS  Location ib:__939___ pATE INSTALLED: 7-/7-E8.
APPROX. S8ITE COORDINATES:(FT.) N K E R “
OPEN AREA PER LINEAL FT. (IN%/FT,)_273 = #.0 = 3% /AL
FORMATION OF COMPLETION: WhSATCIH 5
FIELD REP.; _D:. METZLER DRILLER: __BARN NART
WELL CASING
DIAMETER (in)| 7€ | Pvc scH o |WELL CASING
TYPE
HOLE DIAMETER (in) .
80 { | HT. ABOVET
s e 2.2 |GROUND (ft)
GROUND SURFACE I
[ [/ \ o % B 01 OBy
S]] sackriLL TyeE
.:.: & Veriviea
o | arevt
SEAL [Geavonike] ':..: Xy
TYPE 4" 5% BN X4
) SLOT
SEAL 16 = B oPENING
LtenatH| 7.¢ | lE E (in)
(1t) * = f;.s== 0.0850
TOTAL 7 1CASING
DEPTH D —_— B
o L 12 = llenaTH
(tt)
FILTER o oNon
SLOTTED
PACK | B-12- 20 JLENGTH
TYPE (ft)
FILTER -
PACK 27 =~ v
LENGTH 1
(1t)
BLANK
2. 4 |LENGTH
(1t)
! !
4 ¥
COMMENTS: oBseruations awd Fime recorded, T«ﬁ-\fj w /[
100’ tape.

JEG-AL-ENG-3 (3/84)
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JACOBS ENGINEERING GROUP INC.

l ADVANC!D SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE uo.&tocﬁmon 10:_737 __ FIELD REP:__©_MET2LER
APPROX. BITE COORDINATES (FT.): N NK E M &
] GROUND ELEVATION (FT. MSL): N K COMPLETION DATE:_7-/7-55
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
‘. ) START
DRILLER:__ISARMN nART WY ACTIVITY 'FI?JDE
RIG TYPE: & O /S WD RoTARY DATE TIME
BIT TYPE '}?A'i: o?ﬁ%n’ FLuip  JORILLING 71688 | 27rm [ 5%
in. f - _— ]
- b 721788 | 7 4 | R® A#
TR|-cont) 7 Vg” 0.2 AR —Icze/we
* It ,t H 70 e UA’——EB l_-'LOLe
m ! STEAME D 7-17-55 | 9% aw | R 2 pp
clemned | hole v/ ’UA'}'CH ASING et | Boam 9% ne
MOTE :DID NOX SET surfhece cog: g .
00, “ to Ak
CASIN DIA.
DESCRIPTION D P o
TYPES (in.) j } i o155 | gt | G2 an
3 Ve =W HO  syum P 4.0 .
5 Ig 1" " 144 A f_ . S, /0 ‘/aqn // ”V,
9-17-5%
U T 155 %’ncxmu
(7, -]
jioevswpusm 7-21-58 | 85 wr | 12 5n
—IOTHEFI
P-Protective 8-8creen B-Biank ©O-Open ~None
Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
]
oo DESCRIPTION 3 Al micsty & o 4;;7 dle, w.ill
F 812 sl,/’-ca SA.nC[ 89 Z 'f’hﬂ “Gail  pef week () zl)
S Bentonite Petlets Y4 .o |62 2
B bentonrte - cemestf gred‘e s2%
COMMENTS:
® & - Backts 8 - Sea! F = Fler Pack
L® Oepth trom Ground Surtace

JEQG-AL-ENG-1 (8/84)




EJACOBSMB?NGGROWNC. 3

ADVANCED SYSTEMS DIVISION, ALSUGUERGUE OPERATIONS
WELL COMPLETION RECORD

SITE ID:_SP< - 1S LOCATION 1D; 940 DATE INSTALLED: 7-27-8%
APPROX. SITE COORDINATES:(FT.) N NE E K

OPEN AREA PER LINEAL FT. (INYFT)_ Q%" -w0™) ™

FORMATION OF COMPLETION: BxZom f (%€ wms~teh #r.

FIELD REP.: . D. i éfr LR DRILLER: __ /24w /I"rT _

WELL CASING

WELL CASING ‘
DIAMETER (in)| 4. O '?.L/— PYC ScH. 4O TYPE

AMETER (in |
HOLE DIAMETER (in)| s o o [55 JHT. ABOVE T
L2 ROUND (ft)
GROUND SURFACE -
? IW ::.. :“:.:m\w
; ‘] BACKFILL TYPE
::.." fo‘;ée‘—/ 7/‘th
SEAL [T :
TYPE |Rtl<a Uy
SLOT
SEAL g OPENING
LENGTH| s © (in)
(t) 0.050
DEPTH| sv. 0 [ 37.5 EENGTH
(tt) (1)
OPEN OR
PACK | Si% 70-© JLENGTH
TYPE (1t)
FILTER
PACK 3/. 0 ¥
LENGTH 3
(1t)
BLANK
—.<— |LENGTH
(1t)
| ! '
i -y

’

/7
COMMENTS: Ao s’ 75 /19

JEG-AL-ENG-3 (3/84)




E JACOBS ENGINEERING GROUP INC. e T

Awmcco SYSTEMS DIVISION, ALSUGUERGUE OPERATIONS
BOREHOLE/WELL ‘CONSTRUCTION LOG

SITE ID; _é.&-/f_tocnnon ID;__9 %0 FIELD REP:__ D. MET2L 62
APPROX. BITE COORDINATES (FT.): N ok E__ uK
1 GROUND ELEVATION (FT. MSL): Y/ 4 COMPLETION DATE:__7-27-5%
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER:___ P i RT START END
ACTIVITY LA
RIG TYPE: _ &.D. 1svo wo ReTRES DATE TIME
OLE ND @ c29-%8 A 5
BIT TYPE .b 1A, D?PIH ;l?%lg DRILLING 2-29-%% | ,, ro 5
ln ) 5“‘!&"4:;,{ 7-29-88 12 3@ pn /°° "
TrR( Cone 7/8 Al T2 X -
m / -h-,/,,—.;,«./ouf et ,uol,” /L-P‘_‘
1 ASING 2-20-58 | /% /7

CASING SUMMARY

o3

FILTIZR PACK |7-27-s5 | 1 %% 27 hm

AN pescriPTion  [DIA [oER
o DEP
TYPE (in.) F } r2r58 | 295 |2
B Pve Seit w0 sump |4.0
S5 ‘ e Se /'&c./( 4.0 ]3S. BACKFILL S ﬁ;;*{ 2 T o
5 ‘! - " Cmsing |70 §.0 37/
! on ° I; '8:/ 7'l
D f 6 fony stec/cansy 870 DEVELOPMENT
%llo'msn
P-Protective 8-8creen B-Biank ©-Open  ‘N-None
Depth from Top of Casing
| WELL CONSTRUCTION WELL DEVELOPMENT
Conte DESCRIPTION

~ 812 sieica samp
Ly beatoni'le Yy Rlfts
B éon *Ml'k ~cemmf 'QIOJC

COMMENTS: ety o/ 4 /7'

$ B - Backts 8 - 8eal F = FiRer Pack
®  Dopth from Ground Surface
JEQ-AL-ENG~1 €3/88)




JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
WELL COMPLETION RECORD

SITE ID: _SPK-1S _ LOCATION ID:

DATE INSTALLED; 7-26-%%

g4
APPROX. SITE COORDINATES:(FT.) N N E MK
OPEN AREA PER LINEAL FT. (NZ/ET.) (275" - 4.0 ™
FORMATION OF COMPLETION: v adelh H1.
FIELD REP.: D Mcr2ler DRILLER: 2 AR wRARYT
WELL CASING
| WELL CASING
DIAMETER (in)| 4.0 _P..V— SeH. 4o Pve TYPE
HOLE DIAMETER (in) |
€0 o [ & JHT- ABOVE 1
LZ ROUND (ft)
GROUND SURFACE '
4 ’W\ ‘:'IR\W
o <3
i1 7] eackrFiLL Tvee
‘,:' ::.:1 verifice
<, -‘: arevt
SEAL [bentonite ¥
TYPE |/ Pellets
sLOT
SEAL L) OPENING
LENGTH] 7. O Cin)
(1) 0.020
TOTAL
— JCASING
Y
DZPJH 0.0 —_— 22 CENaTH
(tt)
TER OPEN OR
FiL SLOTTED
PACK  |54cs /o° _JLENGTH
TYPE (ft’
FILTER
PACK 38 ]
LENGTH 1
(1t)
BLANK
12.5~ LENGTH
Cft)
| !
¥ K
COMMENTS: _water level 92755 32%am o+ 4So'

JEG-AL-ENG-3 (3/84)




JE

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS OIVISION, ALDUQUERQUE OPERATIONS

BOREHOLE/WELL ‘CONSTRUCTION LOG

SITE ID: SPK-/S LOCATION ID:
APPROX. BITE COORDINATES (FT.): N
GROUND ELEVATION (FT. MSL):

94/
WK

FIELD REP:

. MET2L 6P

N K

VK

COMPLETION DATE:2-2.¢-85 /

.BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

DRILLER: DRARNIART STARY END
—_— ACTIVITY TIME
RIG TYPE: £.D. \'SD O WO povARY DATE TIME
OLE END ®] o uip [IDRILLING . o
s rvee | B | ofPit] R RN | e,
YR 2 TRIPFED oJT ' 3 n,o"' 70:7‘(
721 cone | 972 20 Alg 1 g -
‘menier 275" | 0" T aqe £ |55 ) T e NS per
WATER YcasING 7-26%8 |52, |5,
| CASING SUMMARY FILTER PACK | 722655 |S35° oue | 672
GASNY  pescriPTION o o
R N 60"'3?1 6 -
EAL >2 6-7% 7 /
B ScH 40 Pyc 4.0 .
ér 7, o o - e
S screen 67.8 BACKFILL 72-27-5€ |84 aim 110 an
B ’” se .t 7”n 5-7,6—
él Om S” . </ T.0 6.0
E fny 8750 sk : :llosveu.opusm
momen
—
P-Protective 8-Screen B-Biank ©-Open "N-None
Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

RS DESCRIPTION
£ SiLtcA B-(11 Sand
S bra Foni fe 9 rol Yy P
2 lm_"é!m'fe"temen'f gm../‘f'
COMMENTS8: wrlkr lcve( 7-29-5%
“ S '
, ’
® 8 - Sackm 8 - Sea! ¥ - Fiter Pack foune Senmd (ewse of o - 65

| @__Dopth trom Ground Surface

c A L=ENG-1 {(3/84)
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E JACORS ENGINEERING GROUP INC. 7
ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
WELL COMPLETION RECORD _
SITE ID: _SP«- 1S LOCATION ID: 992 _ DATE INSTALLED: 7-/3-50o
APPROX. S8ITE COORDINATES:(FT.) N /W,{— E 24
OPEN AREA PER LINEAL FT. (INYFT.)_ (775 = 4" ) /fF
FORMATION OF COMPLETION: wAsarch .
FIELD REP.: 2. WET2¢ch DRILLER: _BARW/IARRY
WELL CASING
| w
DIAMETER (in)| 4.0 WTVC ser g0 |V ypee e
HOLE DIAMETER (in) 1
Umiec l-{ o [ 7 JHT- ABOVE i
L2 2 _IGROUND (ft)
GROUND SURFACE .
y ) N\ *W\,;Q
1] [ BAckFILL TYPE
‘:': :',:. Veriired
Greot
SEAL b[nfz‘w/k ":.': ':
TYPE Yz 2/ X% -
2 SLOT
SEAL ¥ — OPENING
LENGTH| 7. < Cin)
(1) e.csC
TOTAL 8
CASING
DEPTH| ¢c 0 f £7.5 llenaTH
(1) (1)
OPEN OR
FILTER SLOTTED
PACK | B~ %a /2-C lienaTH
TYPE (1)
FILTER
LENGTH
(1) 1
BLANK
5 < |LENGTH '
Z2 (1t) :
! ! ,ﬁ
v ) | B 7 L/
VA A ~
COMMENTS: 5.5'/5/(&.16 dc‘?b’?zltcy 06[ LZ.(/ Qﬁﬁa
/

JEG-AL-ENG-3 (3/84)




ADV“C&D SYSTEMS NWSION ALBUQUERQUE OPSIAMS
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE ID: 2PK IS "LOCcATION 1p: 94 = FIELD REP;__ D METZI ER
APPROX. 8ITE COORDINATES (FT.): u NK E NK
1 GROUND ELEVATION (FT. MSL): COMPLETION DATE: __7—/3-&§
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER:__ AR N AT STARY END
ACTIVITY Livd
RIG TYPE: . D 1S WD RoTAR:/ DATE | TIME
OLE N ® - co s
BIT TYPE '}, D?P?H ;‘#,g DRILLING TIEEE 2% | /75 g
ln;l f s,emwnj reoe VAN /7 on
72i-costt | 774" | e Vaim + |
SEUVL //e
ASI!NG 7828 | 1 on | 27 pM
CASING SUMMARY FILTER PACK [7-/5-88| 2 %0 | 23 %m
CASING] DIA,
DESCRIPTION O N H wo
TYPEs (in.) f '{ 9-15-5F | 2 3% |2 %m
2| P s+ 270 4 0 25’0
= { - v " seren [ v 2dockRILL  [7-/5-5F | 97 o 7 Pu
g L u 1" Vdi
:'osvnopusm
OTHER
P-Protective 8-Screen B-Biank ©-Open  ‘N-None
Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

RALLR DESCRIPTION jmu
£ & Sneis ,’/ E~12 SiLICh fuigcd 8533
S Z Spcres beviteribe Vo
£ he teonite - oot {/w«‘f
COMMENTS:_Z2.5 ' serp 0 pfFiy
7 AC/t ) 771./7%&/? [ Screest ;—'%
. 4.
[ 3 .-..*" .-.." "".".ek (& ale] AC% 55/5 e .
L® Oowpth trom Ground Surface

JEG-AL-ENG-1 (3/84)




EJACOBSENGNEERNGGROLPNC. 'z

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
WELL COMPLETION RECORD

SITE ID: $?K~l~*7.’ LOCATION ID: 943 DATE INSTALLED: 7-30-88
APPROX. S8ITE COORDINATES:(FT.) N NK E NI&
OPEN AREA PER LINEAL FT. (INpT.) (775~ 4 0)*

FORMATION OF COMPLETION: ___ WAsaTed FM
FIELD REP.: _ 2> MeTZLER DRILLER:  BARN ItARY"

.WELL CASING WELL CASING

DIAMETER (in)| 4.0 _P,,v_ e AN 40 TYPE

HOLE DIAMETER (in)| & O | ; 7
Rl [ JHT- ABOVE
i I ROUND (ft)
GROUND SURFACE .
T G\ SR
][] eackriLL Tvee
| perar gt
SEAL Lenfvm'"t_. :'i Y
TYPE L[ Tel. % R
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SEAL I _ OPENING
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1 !
¥ ) |

COMMENTS: /7/5 Lenfonily s_e_a_a/ J G- gz/a . ?/«:3{
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JACOBS ENGINEERING GROUP INC. p
ADVWD SYSTEMS DIVISION, ALDUQUERQUE OPERATIONS A
BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE ID.-EP"“;LOCATION ID;__343 FIELD REP:__ D heT2iea
APPROX. 8ITE COORDINATES (FT.): N VK E W3
GROUND ELEVATION (FT. MSL): MK COMPLETION DATE:_7-32-5§
.BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: __ 3 AR W ART $TART END
ACTIVITY Lo
RIG TYPE: _6.0. 'St0 uo  pothwry DATE | TIME
OLE D ® o
BIT TYPE 'im. D?g‘{ﬂ ;‘#’D DRILLING 7-Bo-sF | 10 Can 1139
L e LU G R PESN P
T ot 7 Ys 750 | pie +
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ASING 308 |2 12
t; 20
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DESCRIPTION o F’ H
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5 ‘_éiﬁ Fn e ’P(ut—, j\.‘J 6%0
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ADVANCED SYSTEMS DiVISION, ALSBUQUERQUE OPERATIONS

WELL COMPLETION RECORD

SITE ID: sPK~\Sj' LOCATION ID: 944 DATE INSTALLED: 7-293-8%
APPROX. SITE COORDINATES:(FT.) N N E MY

OPEN AREA PER LINEAL FT. (INY/pT.) _QIs™-4.0)*

FORMATION OF COMPLETION: ___whtshvele Jwm.

FIELD REP.; D METZLER DRILLER: __TRARWHART
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1 WELL CA
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E JACORBS GROUP INC. //
ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS
. BOREHOLE/WELL ‘CONSTRUCTION LOG
SITE ID: _2P%-15 LOCATION 1D: 4 44 FIELD REP:____D.MET2(LR.
APPROX, BITE COORDINATES (FT.): N MK E N K
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APPENDIX C

GROUND WATER ELEVATIONS
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APPENDIX D

GROUND WATER QUALITY DATA BY PARAMETER
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- £00°0 £00°0 > N | nu | tooo {28/02/60| 0260

- £00°0 £€00°0 > N | N4 | 1000 |88/92/80| 8L60

- €00°0 £00°0 N | nM | LODO |88/22/%0| 8L60

- £€00°0 £00°0 > N | nM | LOOD |88/£0/20| 8160

- £00°0 £00°0 > N | oM | L000 |28/02/60| 8160

- £00°0 £00°0 > N | NM | LODO |28/02/20| 8160

- £00°0 %00°0 N | nu | LOOO [88/22/80| LZL6O

- €00°0 %00°0 N | nM | Lo00 |88/22/4%0| ZLl60

- €00°0 %00°0 N{ aM | LOOO |88/0E/L0| Ll60

- £00°0 £00°0 > N | nM | L000 |28/02/60| LL6O

- €00°0 %00°0 N | nu| LOOD |28/6L/20| Li60

- £00°0 800°0 N | nM | L000 |88/%0/80| 9L60

- £00°0 01070 N aM | L1000 [B88/22/%0| 9L60

- £€00°0 £00°0 > N | nh | LO00 {88/£0/20| 9160

- €00°0 £00°0 > N | nM | LOOD |28/02/60| 9160

- €00°0 €00°0 > N | nM | 1000 |28/02/20| 9L60

- €00°0 %00°0 N | N4 | 1000 |88/%0/80| £160

- £€00°0 200°0 N | nM | LO0D {88/22/%0| €160

- £00°0 €00°0 > N | nu| LOOD |88/£0/20| £160
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- £€00°0 0L0°0 N | nH | LOOO |88/22/%0| 8260
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- l0°0 1070 > N | N4 | LOOO |88/%0/21| 8L60
- 1070 10°0 > N | nH | LOOC |88/92/80| 8160
- 1070 f 100°0 > N | nu | LOOO |88/22/%0| 8160
- 10°0 f £00°0 N | nM | LOOO |88/£0/20| 8160
- 1070 F £00°0 N | n4 | LOOD [28/62/60| 8L60
- 1070 £ 100°0 > N | NM | LO0O |28/02/20| 8160
- 10°0 10°0 > N | n4 | Looo |88/20/2L| ZL60
- L0°0 10°0 > N | aMm | L0O0D {88/22/80( LL60
- 10°0 r200°0 N | nH | LOOO |88/22/%0| Ll60
- 10°0 r 900°0 N | N4 | LOOO |88/0£/L0| ZL60
- 1070 r 200°0 N | NM | LOOO {28/02/60f ZL60
- 1070 f 100°0 > N { N4 | LOOO |28/6L720] ZL160
- 10°0 10°0 > N | NH | LOOO |88/20/2L| 9160
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- 10°0 1070 > N | n4 | LOOO |88/0L/2L| €£L60
- 10°0 10"0 > N | n4 | LOOO [88/%0/80) €160
- 10°0 r %00°0 N [ nM | LOOO |88/22/%C| €£160
- 1070 r 200°0 N | N4 | LOOO |88/20/20| €160
- 1070 r  %00°0 N [ NM | LOOO |28/8L/60] €160
- 10°0 r 1000 > N | nM | LOOO {28/8L/20| £160
- 10°0 10°0 > N | NM | LOOO |88/%0/2L| 2160
- 10°0 oo > N | nM | LOOO {88//2/80| 2160
- 10°0 r 100°0 > N | nM | LO0O [88/22/%0| 2160
- 10°0 r €00°0 N | nM | LOOO (88/€0/20| 2160
- 1070 r 100°0 N | N4 | LooO (28/8L/20{ 2L60
- 10°0 10°0 > N | nM | LO0D {88/0L/2Lf LLl60
- 1070 1070 > N | n4 [ LOOC [88/LL/80] 1160
- L0°0 F 100°0 > N | nM | LO0O |88/22/%0| L160
- 1070 F100°0 > N | nM | LOOO |88/0E/L0| L1l60
- 1070 r100°0 > N | nM | LO0O |28/8L/60( Ll60
- L0*0 r o000 > /94 N | MM | LO0O [28/ZL/20] 1i60 JIN3syV
- £€00°0 €00°0 N | nM | LooO [88/1L/80| ¥%60
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- 10°0 S10°0 N | NM | L1000 {88/92/%0| 0£60
- 1070 €10°0 N | N4 | LO0D 88/0E/L0| 0£60
- L0°0 2L0°0 N | nM | LO0O [28/02/60] 0260
- 10°0 1070 > N | n4 | LOOO |88/LL/80| 6260
- o0 100°0 N | nM | LOOO |88/82/90f 6260
- 1070 £00°0 N | nM | LO00 |88/£0/20| 6260
- 1070 900°0 N | A4 | LO00 |[28/02/60| 6260
- 1070 10°0 > N | nM | 1000 {88/%0/21| 8260
- L0°0 1070 > N | N4 | LO00 [88/%0/80| 8260
- 1070 100°0 > N | nH | L000 |88/22/%0| 8260
- 10°0 10°0 > N | N4 | LO00 (88/€0/20| 8260
- 1070 600°0 N | 0M | LO00 |28/02/60f 8260
- 10°0 10°0 > N | oM | LooO |88/%0/2L| 2260
- 10°0 10°0 > N | nM | L1000 |88/92/80] 2260
- 10°0 100°0 > N | nM | L000 |88/92/%0| L260
- 10°0 10°0 > N | NM | 1000 {88/%0/20| L260
- 1070 0L0°0 N | N4 | 1000 |28/02/60| 2260
- 1070 100 > N | nM | 1000 [88/20/2L] &260
- 10°0 10°0 > N | NM | LO00 (88/92/80| S260
- 1070 100°0 > N | NM | LO00 (88/92/%0| 6260
- 1070 10°0 > N | NM | L1000 (88/€0/20f G260
- 1070 100°0 N | NM | L1000 (28/02/60| §260
- 10°0 10°0 > N | nM | LO0O |88/20/2L) %260
- 10°0 20°0 N | n1 | LODO |88/92/80| %260
- 1070 100°0 > N | NM | LOOO (88/92/%0| %260
- o0 1070 > N | o4 | LO0D |88/Y0/20] %260
- 10°0 %00°0 N | 0M | 1000 |28/02/60] %260
- 10°0 10°0 > N | nM | L000 |88/0L/2L( 2260
- l0°0 L0°0 > N | N4 | L1000 |88/80/80| 2260
- 1070 100°0 > N | nM | LO0O |88/92/%0f 2260
- 1070 L0°0 > N | n4 | LOOO |88/£0/20{ 2260
- 10°0 200°0 N | AM | 1000 |28/02/60| 2260
- 1070 1070 > N | nM | 1000 |88/01/2L| 0260
- 10°0 S0°0 N | nM | LODO |88/22/80] 0260
- 1070 %0070 N | N4 | LOOD |88/92/%0| 0260
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- L0 170 > N { nM | LOOO |88/£0/20| €£160
- 10 %0°0 N | oM | Lo00 [28/8L/60( €160
- 170 1'0 > N | n4 | 1000 |28/8L/20] £160
- 170 L°0 > N | nM | LOOO [B88/22/80| 2L60
- Lo 20’0 N | nM | LO00 (88/22/%0( 2160
- 1°0 1°0 > N | nM | LOOO |88/£0/20] Z2L60
- L0 1] N | nM | LO00 |28/8t/20| 2L60
- 170 1°0 > N | nu | LooO |88/11/80] LL60
- 170 %0°0 N | nM | LOOO [88/22/%0( Li60
- 170 L°0 > N | oM | to00 [88/0£/10] LL60
- L0 €0°0 N | nM | LO0O [28/8L/60| LL60
- 170 170 > /94 N | nM | 1000 |28/21/20| 160 WNIYva
- 1070 10°0 > N | nM | LOOD {88/20/2L| %%60
- L0°0 10°0 > N | nn | Looo (88/LL/8B0| %60
- 10°0 1070 > N | nM | Looo [88/20/2L) &£%60
- 10°0 1070 > N | nM | LOOO (88/60/80| £%60
- L0°0 10°0 > N | oM | LOOO [88/%0/2L| 2%60
- 10°0 l0°0 > N | oM | 1000 [88/80/80| 2%60
- 10°0 1070 > N | nm | Looo [88/0L/2L| LY%60
- 10°0 l0°0 > N | nM | L000 |88/80/80| L%60
- 1070 1070 > N | An | LOOO (88/4%0/2L| 0%60
- 1070 L0°0 N { nM | L000 [88/80/80{ 0%60
- 00 10°0 > N | nM | Looo [88/%0/2L| 6560
- 100 10°0 > N | n4 | LooO [88/80/80| 6560
- 10°0 1070 > N | nM | LO0O [88/%0/2L| L£60
- 10°0 1070 > N | nM | L000 [88/80/80| L4260
- 100 10°0 > N | nM | LOOO [88/%0/2L| 9260
- 100 1070 > N | nM | LOOD |88/80/80| 9260
- 1070 1070 > N | nM | L0000 [88/%0/2L| GE£60
- 1070 10°0 N | nM | LOCO (88/60/80| S£60
- 10°0 10°0 > N | nM | LOOO |88/20/2L| %260
- 1070 10°0 > N | nM | LOoO [88/LL/80| %£60
- 1070 10°0 > N | nM | L000 [88/20/2L} €860
- 10°0 1070 > N | N4 | LO0O |88/0L/80| ££60
- Lo°o 10°0 > N | AW | LOOO |88/10/2L| <2260
- 1070 10°0 > N | nn | L000 [88/60/80| 2260
- 10°0 100°0 > N | M| LOOO (88/82/%0| 2260
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- 1°0 170 > N | N4 | 1000 (88/92/80[ L2640
- 170 P %0°0 N | ni| Lo00 |88/92/%0| L1260
- 10 r8Lo°o N | nM | LODD {88/%0/20] 2260
- 170 r %0°0 N | N4 | L1000 [28/02/60f 2260
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- 170 r 20’0 N | nM | 100D {88/92/%0| 2260
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- 1°0 r 20°0 N | nM | LO0O |88/22/%0| 2160

- ] 6L°0 N | NM | LO0O (88/£0/20f 2160
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- L°0 1°0 > N | o4 | L000 [88/80/80[ 0%60

- 170 1°0 > N | oM | LO0O [88/80/80( 6£60
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- 170 F 910°0 N | nM | LOOO |88/0%£/10| 2260

- 170 170 > N | nM | toco [88/0L/80| LE6O
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- 1°0 ey o N { N1 | LO0O |88/£0/20| 6260
- L0 4] N | nM | LODO |28/02/60f 6260
- ] 1°0 > N [ 1| LOOO |88/%0/80| 8260
- 1°0 60°0 N | nM | LO0O |88/22/4%0| 8260
- L 0 91°0 N | nM | LO0D |88/£0/20] 8260
- 170 li°o N | nM | LOOD |28/02/60| 8260
- 1*0 L 0 > N | nu | LOOO |88/92/80| L260
- 170 2070 N | nM | 1000 |88/92/%0| 2260
- 1°0 91°0 N | 0M | LO0D0 |88/%0/20| 2260
- L°0 20°0 N | N4 | LO0O |28/02/60f 2260
- L°0 (] > N [ N1 | LOOO {88/92/80| <260
- 170 S0°0 N | n4 | LO0O |88/92/%0] <260
- "0 g0 N | N1 | LOOO |88/£0/20| S260
- L°0 S0°0 N | nM | LOOO (28/02/60| S260
- 10 1°0 > N | N1 | 100D |88/92/80) %260
- L 0 §0°0 N | AM | LOOD [BB/92/%0( %260
- L 0 9170 N | oM | LOOO (88/%0/20| Y260
- 1°0 S0°0 N | oM | L0O00 |28/02/60| %260
- L7o (1] > N | n4 | LOCO |88/80/80f 2260
- 170 S0°0 N [ nn | LOOO |88/92/%0| 2260
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- 10070 L00°0 > N | nn | LooD |88/%0/2L| Z2L60
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- 100°0 200°0 N | oM | LOOO |BB/22/%0| 2160

- 10070 100°0 > N | AN | LOOO |88/£0/20] 2L60
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- 100°0 10070 N | n#n | LOOO [88/22/%0 L1160
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- 170 Y > N | n4 | L000 |88/80/80| 6£60
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- 100°0 10070 > N [ nM | LOOO [88/€0/20| S260
- S00°0 S00°0 > N | n | L000 [28/02/60| 5260
- 100°0 100°0 > N | nM | L000 |88/20/2L| %260
- 100°0 100°0 > N | n4 | LOODO |88/92/80( Y260
- 100°0 10070 N | N4 | 1000 |88/92/%0] Y260
- 10070 10070 > N | N1 | LOOO [88/%0/20] %260
- S00°0 500°0 > N | NM | LO00 |28/02/60( %260
- 10070 10070 > N | nH | LO0D |88/0L/2Lf 2260
- 100°0 100°0 > N | nH | LO00 {88/80/80| 2260
- 100°0 100°0 > N [ N4 | LOOO [88/92/%0) 2260
- 10070 100°0 > N | nM | 100D |88/20/20| 2260
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- 100°0 20070 N | NH | 1000 {88/50/20| 9160
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- 10070 €00°0 N | N4 | LOOO |88/%0/2L| 0%60
- 10070 10070 > N | n4 | LOGO |88/80/80| 0%60
- 100°0 100°0 > N | nM | LO00 {88/%0/2Lt 6560
- 10070 100°0 > N | nM | LOOD [88/80/80| 6£60
- 100°0 100°0 > N | o | Lo00 {88/%0/2L] LE60
- 100°0 %00°0 N | N4 | LOOO |88/80/80| L£60
- 100°0 100°0 N | nn | Loo0 |88/%0/2L] 9260
- L00°0 200°0 N | M| LO0O |88/80/80| 9%60
- 100°0 020°0 N | n | tooo |88/%0/2L| 5260
- 100°0 210°0 N | NM | 1000 |88/60/80| S£60
- 10070 10070 > N | nM | LO0O [88/20/2L| Y£60
- 100°0 100°0 > N | oM | 1000 |88/11/80| %260
- 100°0 100°0 > N | nM | LO0D |88/20/21( €560
- 10070 100°0 > N | n4 | LO0O |88/01/80] ££60
- 10070 100°0 > N | oM | 1000 |88/20/21| 2%60
- 100°0 S00°0 N | N1 | LODD [88/60/80( 2260
- 100°0 S00°0 N | nM| tooo |88/82/90f 2260
- 100°0 10070 > N | nA | LODD [88/0£/10( 2£60
- 100°0 100°0 > N | nm | Looo |88/%0/2L] 1260
- 10070 10070 > N | M| LO00 |88/0L/80| 1E60
- 100°0 £00°0 N | nM | LOOO |88/82/%0( L£60
- 100°0 10070 > N | n4 | 1000 |88/0E£/10f 1E60
- 100°0 £00°0 N | nM | L000 |88//2/80f 0260
- 10070 120°0 N | nu| tooo [88/92/90} 0£60
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- 100°0 £00°0 N | nn | LOOO [88/82/%0| 6260
- 100°0 100°0 > N | N4 { LO0D |88/£0/20| 6260
- S00°0 S00°0 > N | nM | LOOD |£8/02/60] 6260
- 10070 100°0 N | nM| Loo0 |88/90/2L| 8260
- 100°0 100°0 > N | nM [ LODO [88/%0/80( 9260
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- 100°0 10070 > N | nM | LOOO [88/£0/20| 8260
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- 10070 9761 N | N4 | Lo0O [88/92/40]| <260
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- 100°0 6°2¢ N | nM | LOOO (BB/80/80| 2260
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- 100°0 9°82 N | na} Loco (28/61/20| 2ZL60
- 100°0 8°¢8 N | nW | LO0O |88/20/2L| 9L60
- 100°0 6°16 N | NM | LO0O |88/%0/80| 9160
- 100°0 VAN N | nM | LOOO [88/22/%0f 9L60
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- 100°0 £°sY N | N4 | L000 {88/80/80| 6560
- 100°0 0°ie N | oM | LO0O [88/%0/2L| 2£60
- 10070 562 N | oM | L000 |88/80/80| ZL£60
- 10070 Sy N | nM | LooOO |88/%0/2L| 9£60
- 100°0 0°¢y N | nM | LOOO (88/80/80( 9%£60
- 100°0 “hee N | nn | LOOO {88/%0/2L( S£60
- 100°0 ‘162 N [ n4 | L000 {88/60/80( S£60
- 100°0 2Tie N | n4 [ LOOD [88/20/2L| %%60
- 100°0 PARYA N | nu [ LooD (88/LL/80| %560
- 10070 %702 N | N4 | LOOO |88/10/2L| €££60
- 10070 0°1e N | nM | LOOD [88/0L/80{ ££60
- 100°0 9°0¢ N | oM | Lo00 |88/20/2L] 2£60
- 10070 £1le N | nn | L000 |88/60/80] 2£60
- 10070 Lle N | nu | Lo00 |88/82/%0] 2£60
- 100°0 0°0¢ N | nm | Loo0 |88/0£/10] 2£60
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- 10070 2r0e N [ NM | LOOO |88/0L/80) L£60
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- 100°0 %6l N | aM | LO0D [88/11/80| 6260
- L00°0 0°6L N | nm | LoOD |88/82/%0| 6260
- 100°0 €L N | nM | LooD [88/£0/20| 6260
- 100°0 L°9¢ N | n4 [ Lo0D {28/02/60| 6260
- 100°0 2'es N | M | 1000 |88/%0/2L| 8260
- 100°0 9°68 N | 04 | Lo00 |88/%0/80| 8260
- 100°0 6°¢8 N | nM | LooO |88/22/%0f 8260
- 100°0 2°es N | nn | LOOO [88/£0/20( 8260
- 100°0 9°98 N | nM | LO0O |28/02/60| 8260
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- 100 %0°0 N | nM | 1000 |28/02/20( 8160

- Lo°o 1070 N | 04| 1000 |88/20/2L| ZLL60

- 10°0 10°0 N | NM | LO00 {88/22/80| LL60

- 10°0 10°0 N | NM | LO00 |88/22/%01 LL60

- 10°0 10°0 N 1 N4 | LOOO [88/02/1L0| 2160

- Lo°0 10°0 N | nH ! Lo00 [28/02/60| LZ160

- L0°0 1070 > N | nH | L1000 |28/6L/20] ZL60

- l0o°0 £0°0 N | D4 | L000 [88/20/2LF 9160

- 10°0 £€0°0 N | nM | 1000 |88/%0/80| 9160

- oo €070 N | N4 | LO00 |88/22/%0| 9L60

- 10°0 200 N | nM | 1000 [88/£0/20) 9160

- 10°o %0°0 N | AM | LO00 |28/02/60f 9160

- 10°0 £0°0 N | N4 | LOOO [28/02/20| 9L60

- 10°0 2070 N | N4 | LO0O |88/0L/2L| €160

- 10°0 €070 N | N4} L000 |88/%0/80| €£L60
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- 10°0 si°0 N | nn | LOOO |88/£0/20( 8260
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- 10°0 SL°0 N | NW | 1000 [88/92/4%0| 2260
- 10°0 sl°o N | N" | 1000 |88/90/20f L2260
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- 10°0 10°0 N | N4 | LOOO [88/92/80| 260
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- L0°0 Vi N | nM | LO0O |88/%0/20) %260
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- 1070 80°0 N | M| LOOO [88/%0/2L) LE60
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- 10°0 €0°0 N | an | L00O [88/20/2L %260
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- 10°0 S0°0 N | NM | LOOD {88/0L/80| ££60
- 10°0 oL°0 N | n4 | LOCO {88/20/2L| 2£60
- 10°0 oL°o N | NM | LOOD |88/60/80| 2£60
- 1070 Lo N | nM | LoOOD |88/82/%0| 2£60
- 10°0 o%L°0 N | nM | LOCO |88/0£/L0| 2£60
- 10°0 1070 > N | nM | LOOO (88/%0/2L] 1£60
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- 2000°0 2000°0 > N | nM | Lo0O (28/02/60( 8260
- 200070 2000°0 > N | nM | LO0O [88/92/80( 21260
- 2000°0 900070 N | nM | LO0O |88/92/%0] 2260
- 2000°0 ¢000°0 N | NM | LOOO |88/%0/20| Z260
- €000°0 200070 > N | NM | LOOD |28/02/60| 2260
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- 200070 ¢000°0 > N | N4 | LOOD |28/02/60] S260
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- 2000°0 2000°0 N | nM | L000 [28/02/20( 8L60
- 200070 2000°0 > N | N4 | L000 (88//2/80( Ll60
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- 2000°0 %000°0 N | NM | 1000 |88/0£/10] £L60
- 2000°0 2000°0 > N | aM | L000 [/8/02/60| ZLL60
- 2000°0 200070 > N | A | Lo00 (£8/61/20f ZLL6O
- 2000°0 2000°0 > N | nm | Lo00 |88/%0/80| 9160
- 2000°0 2000°0 > N | nM | L000 |88/22/%0| 9160
- 200070 §000°0 N | nM | 1000 |88/€0/20| 9160
- 2000°0 2000°0 > N | nM | LOOD |28/02/60| 9160
- 20000 2000°0 N | nM | L000 |28/02/20| 9160
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- - 66°9 N | N 1000 [88/LL/80| ¥%60

- - 05°2 N | a4 | Lo00 [88/20/2L| £%60

- - L2°L N | nn [ L000 [88/60/80| £460

- - 56°9 N | NM | LOOO |88/%0/2L| 2450

- - 6g°L N | NH | LOOO |88/80/80| 2460

- - 89°2 N | a4 | LO0O {88/0L/2L) LY60

- - (1) A N | nM | LOOO [88/80/80| L¥60

- - 0s°9 N | A4 | LOOO [88/%0/2L| 0%60

- - 8%°9 N | AM | L000 [88/80/80| 0%60

- - 28’9 N | nM [ L000 [88/%0/2L| 6560

- - 2074 N | N4 [ LOOO [88/80/80| 6560

- - 1874 N | nM | LOOO [88/%0/2L] 1560

- - 0g°L N | NH | LOOO {88/80/80[ LE40

- - €L N | M| LO0O |88/%0/2L 9560

- - 9% L N | nM | LODO [88/80/80| 9560

- - 65°S N | nM | LO0O [88/90/2L| SE6O

- - 90°9 N | NM | LOOO [88/60/80| S£60

- - 6072 N | nM | L000 [88/20/2L| %£60

- - ell N [ nM | LO0OO |88/1L/80( %£60

- - €24 N | aM | 1000 |88/Z0/2L| €£560

- - 2272 N | AM | LOOD [88/0L/80| ££60

- - 80°2 N | nA | LOOD |88/20/2L( 2%60

- - SL°9 N | oM [ LOOD [88/60/80| 2£60

- - 6L°9 N | N4 | LOOO |88/82/%0| 2560

- - 1879 N | N4 | LO0O |8B/0£/L0| 2£60

- - 7172 Nl oM | LO0o {88/%0/2L) Lg60

- - ¥ N | oM | LOOO [88/0L/80 L£60

- - 1:{ A ns N | NH ] 1000 |88/82/%0| 1LE60 Hd
ALNIV1Y¥3ONN 1IHIN SOV1d INVA 1A JYNSV3W |°134|dWOT} Al  [3Lva 901 al JWVYN J3L3WVEVd
Y313WVavd NOILDJ313a Y313WVAvd 40 SLINN {MOTd|HY0L [IT1dHYS NOILVIOT

¥6/62/20 *31¥Q 13043y
88/01/21 oL 28/.1/20

J00dS

LONdS :3LIS
LINR 3INOLSANVS ¥3ddn
Y313WVEVd A9 VIVA ALITVAD ¥3LVMANNOUD




(SNOYIIW S%°) 31dWVS Q3¥3LT14 - 1000

$§30G00 41 3VdWVS L1IHIT NOI12313Q NVHL SS371 - >  :(IAd) Y¥OLVIIANI 3NTVA ¥313WVivVd

NMONJNN - N 3INOLSANYS ¥3ddN - HILVSVH - NH

$3003 JIHSNOILVI3d MO $3003 NOI131dWOJ 40 NOILVW04
- 170 170 > N | 0M | 1000 {88/22/%0| 8260
- L°0 170 > N | QM | LOOD |88/£0/20| 8260
- L°0 2’0 N [ nm | LO0D [28/02/60] 8260
- 1°0 1°0 > N [ nM | L000 {88/92/80] 1260
- 1°0 1'0 > N [ nm | LO00 |88/92/%0| 2260
- 1°0 10 > N [ M | LOOO {88/%0/20] 2260
- "0 170 N | nM | LO00 |28/02/60| L1260
- 1°0 170 > N | oM { L000 |88/92/80| 5260
- 1°0 170 > N { NM | 1000 |88/92/%0| S260
- 170 170 > N | OM | LOOO |88/£0/20| S260
- 1°0 170 > N | OM | LOOD |28/02/60| S260
- 1°0 170 > N | oM { LO0D |88/92/80| %260
- 1°0 170 > N | M | LO00 |B88/92/%0| %260
- 170 170 > N | nM | LO0O |88/%0/20| %260
- 170 170 N | OM | LO0D [28/02/60| %260
- 170 170 > N | nM | L000 |88/80/80| 2260
- 170 t°0 > N | oM | 1000 |88/92/%0| 2260
- 170 L°0 > N [ OM | 1000 |B8/£0/20( 2260
- 170 L0 > N | nM | LOOO [/8/02/60| 2260
- L0 L°0 > N [ nM | LOOO [88/.2/80| 0260
- 170 170 > N | nM | LODO |88/92/%0] 0260
- 170 L0 > N | N4 | LO0O [88/0¢/L0F 0260
- 170 870 N | NM | 1000 |28/02/60] 0260
- 170 170 > N | nM | LOCO |88/92/80| 8160
- 170 1°0 > N | nu | LO0O [88B/22/%0| 8L60
- 170 170 > N | nM | LOOD |88/£0/20| 8160
- L0 L"0 N | NM | LO0D |28/02/60| 8L60
- 170 10 > N | N4 | L0O00 [28/02/20| 8160
- 170 170 > N | nM | LO00 [88/22/80| ZL60
- (] 1°0 > N | P4 | LOCO [88/22/90| ZL60
- (] 170 > N | n4 | LO0D [8B/0%/L0| ZL&O
- Lo 1'0 N | nt [ LooD |28/02/60( £LL60
- 170 170 > N | M | LOOD |Z8B/6L/20| ZL60
- 170 170 > N | nM | LOCO |88/%0/80| 9160
- 170 170 > N | nM | LOCO [BB/22/%0| 9160
- 1°0 1°0 > N | n4 | LOoD [88/20/20( 9160
- ] %°0 N [ nM | LO0O [28/02/60| 9160
- (1] (] > N | oM | L1000 [28/02/20 9L60
- 1°0 170 > N | N4 | LOOO |88/%0/80| £L60
- 1°0 170 > N | n4 | Loco |88/22/%0( £L60

- 170 1°0 > /94 N | nH | LOOO [88/£0/20| €£L60 J1VH4SOHd
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$3000 4IHSNOILYI3Y MO $3002 NOI137dWOD 40 NOILVWYO4
6°0 1l 2y N | N4 | LOOD |88/50/20| 9160
6°0 1 2°0 N | A4 [ LOOO [28/02/60 9Lé0
1 ‘1 " N | n1 | LO0O [88/%0/80| €£L60
2l 1 66 N | oM | Lo00 [88/22/%0| €160
2%l L ] N | nH | LO0D (88/£0/20f €160
‘€ 1 A% N | A4 | LO00 |28/8L/60] €160
870 L VA N | NM | LO0D |88/22/80| 2160
8°0 °l L2 N | n1 | LO0D (88/22/%0| <2160
670 ‘1l 9°Y N | n | LOoD }88/£0/20| 2160
L0 1 Al N | a1 Looo [88/L1/80| LL6&O
8°0 L Ly N | n# | LO0O (88/22/%0] 1160
470 L e N | nA | LO00 (88/0E/L0( LLl60

771 "1 9°S 1/12d N | n4 | LOOD |28/8L/60| LL6O 012-KWNINOT0d
- 170 170 > N | N4} LOOD (88/LL/80| Y%60
- L0 170 > N | nM | LO0D [88/60/80| £%60
- L 0 170 > N | n1 | L000 |88/80/80| 2%60
- 170 170 > N | NM | L000 |88/80/80{ L%60
- 10 170 > N | nM | LO0D |88/80/80| 0Y%60
- 1°0 10 N | nM | 100D (88/80/80| 6£60
- 10 170 > N | NM | LOOO |88/80/80| L£60
- L0 170 > N [ nM | LO0O [88/80/80| 9£60
- L0 170 > N | AN | 1000 [88/60/80| SE60
- 1°0 170 > N | n4| LooO [88/LL/80| %£60
- 170 170 > N | nM | L000 |98/0L/80F £560
- 1°0 L0 > N | NM | LO0D |88/60/80| 2£60
- Lo (] > N | OM | LO0O |88/82/%0| 2£60
- 1°0 170 > N | A4 | 1000 (88/0E/L0| 2560
- L°0 170 > N | nH | LOOD (88/01/80| LE60
- 170 170 > N | n4 | LOcD |88/82/%0| L£60
- 170 170 > N | NM | LO00 |88/0E/10| L£60
- 170 "0 > N | a1 | Lo0D [88/22/80| 0£60
- 1°0 L0 > N | nn | 1000 [88/92/%0] 0£60
- L"0 170 > N | nM | LO0O |88/0E/L0{ 0£60
- 1'0 70 N | N [ LO0O [Z8/02/60f 0%60
- 1°0 170 > N | A [ LoOO [B88/LL/80) 6260
- 170 170 > N | AM | LO0D [88/82/%0| 6260
- 1°0 1°0 > N [ N4 | 100D |88/£0/20| 6260
- L0 %0 N | nH | 1000 |28/02/60| 6260

- L°o 10 > /94 N | oM | Lo0D0 |88/%0/80| 8260 31VHdSORd
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$3000 JIHSNOILYI3Y¥ HOTd $3002 NOIL3TdWOD 4O NOILVHWYOd
970 ‘L 9°0 N | nM | Lo0O [8B/0S/L0| 0£60
9°0 1 90 N | MM | LOOO |28/02/60| 0£60
9°0 ‘1 0°0 N | NM | LO0O |88/LL/80| 6260
0 ‘1 1) N | a1 | LOCO [88/82/%0| 6260
9°0 ‘1l s°0 N | nM | Lo0O [88/£0/20| 6260
S0 ‘1 2’0 N | AM [ LO0O [28/02/60| 6260
9°0 "l sl N | N4 | LO00 |88/%0/80| 8260
s°0 1 6°0 N | nM [ Loco [88/22/%0] 8260
80 L 971 N | nM | LooG [88/£0/20| 8260
171 I 9°¢ N | n4 [ LOOO [28/02/60| 8260
S°0 ‘I 6°0 N [ N4 | LoOO |88/92/80] Z260
s°0 1 Ll N | nM | LOCO |88/92/%0| £260
1°1 ‘1 6"y N | nM | LocO [88/%0/20| 2260
[ ! 1 671 N [ nM | 1000 |28/02/60| 2260
270 1 $°0 N | nM | LooO |88/92/80| S260
7°0 “l 90 N | n4 | LOCO |88/92/4%0| <260
L0 “l 970 N [ n4 | LooO |88/£0/20| 5260
6°0 ‘L L0 N | NM | 100D [28/02/60| 6260
L°0 L (48 N | NM | LOOO |88/92/80| %260
L0 ‘L ez N | M| LOCO |88/92/4%0| %260
0t L PASS N | NW | LOCO |88/%0/20| %260
sl "l L°9 N | nM | LOOO [28/02/60| %260
770 "l 0°0 N | nn | LOCO |88/80/80| 2260
%70 "l 20 N | nn | LOOO |88/92/%0] 2260
5°0 "l 0°0 N | N4 | LOCD [88/£0/20| 2260
670 L 9°0 N | n1 | LOOD [28/02/60| 2260
70 L 8°0 N | N4 | LOOO {88/22/80{ 0260
9°0 L L1 N | oM | LOOO {88/92/40| 0260
0"l i’ 6°¢ N | nM | LOOD {88/0€/L0| 0260
YL L L°s N | 0M | LOOO |28/02/60f 0260
£°0 ‘L 2’0 N | nM | LOOO |88/92/80| 8L6O
770 "l €0 N | M | LOOO |88/22/%0| 8L60
S°0 L L0 N | nM | LO0DO [88/£0/20| 8L60
870 L 0°0 N | nn | LO00 |28/02/60| 8L60
%°0 1 8'0 N | nM | LOOO |88//2/80| LL6O
9°0 L 91 N | n4 | L000 [B8/22/%0| 2L60
8°0 L 9°¢ N | n4 | LOoO [88/0£/1L0| ZL60
60 L 5°0 N | N4 [ LOoO |28/02/60] L160
6°0 ‘L 0's N | nv | LooO [88/%0/80| 9160

8°0 ‘L 'y 1/12d N | N1 | LO0D |88/22/%0] 9160 0l2-HNINOT0d
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$3002 JINSNOTLVI3Y MO14 $3000 NOIL37dWOD 40 NOILVWYO4
- 10°0 81l N | nM | 000 [88/%0/80| 9L60 I
- 10°0 20l N | nn | Loo0 |88/22/%0] 9160 *
- 10°0 9°LL N | nu| L000 [88/20/20] 9160 :
- 10°0 09°6 N | nn| L000 |28/02/60( 9L60
- 10°0 501 N | nu | 1000 |28/02/20( 9L60
- 10°0 6°8 N | nM | 1000 |88/0L/2L| €£L60
- 10°0 56 N | N4 | 1000 |88/%0/80| £L60
- 10°0 80°6 N | nM | L000 |{88/22/%0| €£L60
- 10°0 26 N | nu | tooo [88/€0/20] €160 :
- 10°0 12°8 N | nM| LO0O |28/8L/60] €160 J
- 1070 rA M) N | oM | L000 |28/8L/20( €£Lé0
- 1070 6°5 N | ni | L000 |88/%0/2L| 2L60 ”
- 10°0 s N | nM | 1000 |88/22/80| 2L60 |
- 10°0 20°6 N | nM | L1000 [88/22/%0| 2L60 §
- 10°0 529 N | nM | Lo00 [88/£0/20] 2160
- 10°0 00°% N | nn | tooo |2z8/8L/20( 2160
- 10°0 5°8 N | ni | Looo [88/0L/2L tis0
- Lo°0 ¢'g N | nn| L000 |88/LL/80( LLGO
- L0°0 99°8 N | nM | LOOD {88/22/%0( LL6O
- 10°0 8£°6 N | oM | L000 {88/0S/L0] LL6O ‘
- 10°0 29°'8 N | nM | L000 [28/8L/60] LL6D ;
- 10°0 S sl 99 | N | nM{ 1000 |28/2L/20] L1160 WNISSV10d :
S0 L 0°0 N | nu | Looo [88/LL/80] 9%s0
%0 L 0°0 N} nu | Lo00 [88/60/80| £%60 :
9°0 L rAd} N | nu | Looo [88/80/80| 2460 :
50 "L 1] N | nM | L000 |88/80/80( LY60 ;
20 1 §°2 N | nn | L000 [88/80/80| 0%60 M
60 o} ] N | nM | 1000 |88/80/80| 2560 ;
9°0 L 0°L N | oM | 1000 [88/80/80| 9560 "
50 ‘L 20 N | N4 | L000 {88/60/80| S£60 g
S0 ‘L 20 N | nM | L000 {88/LL/80( %560 M
v°0 L 0°0 N | n4§ 1000 [88/0L/80| €560 .
L0 1 52 N | n4 i 1000 [88/60/80| 2560
9°0 ‘1 8"l N | oM | Lo0O |88/82/%0| 2£60 ’
0°L ‘1 G'¢ N | nM | L000 |88/08/L0] 2560 g
50 ‘1 2°0 N nu | Looo [88/0L/80| 1£60 :
%°0 ‘L €0 N | nM| LOOO |88/82/%0| 1E60 “
9°0 L 8°0 N | ni | LOOD |88/0£/10[ LE40
50 L 2°1 N | nM | 1000 |88/22/80] 0860 :
9°0 ‘L 20 /124 | N | nM | L1000 {88/92/%0| 0%s0 012-KNINOT0d
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NMONJNN - N 3NOLSGNYS ¥3ddn - HILYSYM - NA

$3000 J4IHSNOILVIZY MOT4 $3000 NOI137dW0J 40 NOILVWYO4
- 10°0 6°8 N | nm | LOOO |88/22/%0| 8260
- Lo°o a9 N | nM | LOOO |88/£0/20| 8260
- 10°0 6L°8 N | nu | Lo0O |28/02/60( 8260
- 10°0 '8 N | nM | LO0O |88/%0/2L) L1260
- 1070 6°8 N | nM | LOOO }88/92/80| 1260
- 10°0 ££°8 N | 01 | LOOO |88/92/%0) L260
- 1070 12°s N | nn | LOOO |88/%0/20| 2260
- 1070 6576 N | nM | Lo0D [28/02/60| L1260
- 10°0 9°9 N | nM | LOCO |88/20/2L) S260
- 10°0 9°9 N | nM | LOOO [88/92/80| 5260
- 10°0 69°9 N | oM | LOOO |88/92/%0] S260
- L0°0 6Ly N | nM | LOOO |88/20/20| <260
- 10°0 L7L N | O | LO0D |28/02/60| 5260
- 10°0 69 N | M| LOOO 188/20/2L| Y260
- 10°0 €L N | nM | LOOO |{88/92/80| %260
- 10°0 1.9 N | N4 { LOOO (88/92/%0| %260
- 100 YLy N | nM | LO0O [B8/%0/20] %260
- 1070 9.°8 N | N1 | LOOO |28/02/60] %260
- 1070 8'S N | nu | Lo0O |88/0L/2L| 2260
- 10°0 9°9 N | nu | t0O00 |88/80/80| 2260
- 10°0 6L°9 N | nM | LO0D [88/92/%0| 2260
- 1070 2ty N | nn | LOCO |88/£0/20| 2260
- 1070 20°8 N | nM | LO00 |28/02/60| 2260
- 1070 1782 N | om | LOOO |88/0L/2L] 0260
- 1070 0°LE N | nM | LOOD [88/22/80| 0260
- 10°0 282 N | N4 | LOCO [88/92/%0| 0260
- 10°0 8761 N | nM | LOOO {88/0£/L0| 0260
- 1070 6°0¢ N | aM | L000 [28/02/60| 0260
- 10°0 L'6 N | oM | LO0O |88/%0/2L| 8160
- 10’0 L2 N | nM | LOOO |88/92/80| 8160
- 1070 PAYYA N | oM | LOOO [88/22/%0| 8160
- 10°0 2L L N | nM | LOOO |{88/50/20| 8160
- 10°0 V72w N | M | LOOO {28/02/60| 8160
- 10°0 96°8 N | nn | LO0O [28/02/20f 8160
- 10°0 9L N | nM | LOOD [88/20/2L) Ll60
- 1070 '8 N | oM | 1000 |88/22/80( ZL60
- 1070 0972 N | nM | LO0O [88/22/%0| LL60O
- 10°0 (VA2 N | oM | LO0O |88/0£/10] L160
- 1070 4572 N | nM | LOOD [/8/02/60| Z160
- 100 8¢°8 N | nd | LOOD [28/6L/20) LLl60

- 1070 S*olL /94 N | M| LO0O {88/20/2L| 9160 WNIssvlod
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£3000 JIHSNOILVI3Y MOT4 $3000 NOIL131dWOJ 30 NOILVWYOJ
- Lo"o 18 N | nM | LO00 {88/20/2L( %%60
- l0°0 98 N | N4 | LO0O |88/LL/BO| %%60
- 10°0 9°9 N [ nM | LOOO [B8/20/2L) £%60
- 10°0 L9 N | n1| 1000 [88/60/80] £%60
- 10°0 8°9 N | o4 { 1000 |88/%0/2L| 2%60
- 10°0 S°LL N | Nt | LOOO [88/80/80| 2%60
- Lo°o 0y N | N4 [ LO0O [B8/0L/2L| LY%60
- 1070 L°¢ N | A4 | LODO |88/80/80( L%60
- 100 §°6L N | nM | LO0O [88/%0/2L| 0%60
- l0°0 9°sl N | 4 | 1000 |88/80/80{ 0%50
- l0°0 £l N | nM{ Lo00 [88/%0/2L| 6£60
- 1070 99l N | N4 | LODO |88/80/80( 6£60
- 1070 1Ll N | NH | LO00 [88/%0/2L| 2860
- 10°0 82 N | N4 | LOOO |88/80/80| 2560
- Lo°0 v°8 N | o [ Looo [88/40/2L) 9560
- 10°0 ) N | nH | 1000 [88/80/80] 960
- 10°0 €768 N | nH | LOOO [88/%0/2L| SE60
- 10°0 6° LY N | nM | 1000 [88/60/80| SE£60
- 1070 19 N | AM | LO00 |88/20/2L( %€60
- 10°0 10l N | M | LOOD [88/LL/80| %£60
- 10°0 €74 N | NM | L000 |88/20/2L| €££60
- 100 S$°8 N | nn [ Lo0O [88/0L/80f ££60
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APPENDIX E

AQUIFER PUMPING TEST CALCULATION SET




T JACOBS ENGINEERING GROUP INC. -

J' ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS
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SPOOK UMTRA PROJECT SITE, WYOMING

AQUIFER PUMPING TESTS

Purpose of calculation:

To calculate transmissivity (T), storativity (S), and
hydraulic conductivity (K) in sediments of the upper sandstone
unit (uppermost aquifer) of the Tertiary Wasatch Formation
beneath the Spook processing site.

Methods and procedures:

Aquifer pumping tests were performed in two monitor wells
(SPK01-0913 and -0928) at the Spook processing site during
August 1988 (see attached figure for location). The monitor
wells were pumped at a relatively constant rate for various
periods of time. Water from the pumped wells was discharged
into the Spook open pit mine. Water level measurements were
recorded using an electric sounder during pumping and recovery
phases of the tests.

Assumptions:
- Aquifer has seemingly infinite areal extent.
-> Aquifer homogeneous, isotropic, and of uniform thickness

over area influenced by pumping test.

Potentiometric surface nearly horizontal.

Aquifer pumped at a constant discharge rate.

Pumped well penetrates entire aquifer and thus received
water from entire thickness by horizontal flow.

Vil

Material properties:

The upper sandstone unit of the Tertiary Wasatch Formation
beneath the Spook site consists of moderately cemented, fine-
to coarse-grained sandstone containing silty shale lenses. It
ranges in thickness from 70 to 140 feet. Ground water occurs
under unconfined conditions at depths ranging from 20 to 120
feet below ground surface. The observed saturated thickness
of the upper sandstone unit is approximately 20 feet in the
vicinity of the site. This unit is underlain by an aquitard
consisting of well consolidated silty shale.

Data sources:

Aquifer pumping test data were collected at the Spook



processing site during August 1988 (see attached sheets).

Calculations and analyses:

Drawdown and recovery versus time graphs, equations, and
calculations for T, K, and S are shown on the attached sheets
for each monitor well tested.

Results:

Results of the calculations are summarized at the end of each
monitor well section and on the attached table.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING APPENDIX F

RISK ANALYSIS

To demonstrate the naturally poor water quality and substantiate the lack of probable use,
a risk analysis of background ground water quality from the uppermost aquifer was
performed. Potential risks due to adult resident ingestion of background ground water
from the uppermost aquifer were derived based on the average detected contaminant
concentrations in the background monitor wells. The risk calculations were based on
standard EPA risk assessment guidance (EPA, 1989), which assumes a 154-pound
70-kilogram) adult drinking a half-gallon (2 liters) of affected water per day, 350 days per
year, for a period of 44 years (representing a farm residence). Potential risk for noncancer
effects is evaluated by comparing the calculated intake of each constituent of concern
{based on the presumed exposure scenario and intake parameters) with the EPA reference
dose, which is the conservatively derived dose level considered by EPA to be protective of
human health. Potential risk for cancer effects is given by the excess lifetime cancer risk.
The National Contingency Plan (40 CFR Part 300 (1994)) states that exposures to
noncarcinogenic chemicals should present no appreciable risk of significant adverse effects
and that the cumulative excess lifetime cancer risk should not exceed 10°4 (40 CFR
§300.430(e)(2)(i)(2)).

The doses based on the average background concentrations of selenium and soluble
uranium salts (0.4 and 2 mg/L, respectively) exceeded the respective EPA reference doses
for those chemicals (by 2.2 and 18 times the reference dose, respectively). The
calculated excess lifetime cancer risk for the average detected uranium-234 and -238
concentration in the background ground water (1350 pCi/L) was 6.7 x 10'4, which
exceeds the 10" limit for acceptable cancer risk. Thus, the background concentrations of
selenium and uranium are associated with unacceptable cancer and noncancer risks, which
supports the conclusion that background ground water from the uppermost aquifer is not
an acceptable source of drinking water for humans.

Potential risk to agricultural crops irrigated with background ground water from the
uppermost aquifer was evaluated by comparing current monitoring data to maximum
recommended safe concentrations for irrigation water (EPA, 1972). The results of that
comparison are presented in Table F.1. The EPA comparison values reflect average rainfall
conditions. Crops in arid regions, such as at the Spook site, are more susceptible to
damage from elevated contaminant concentrations in irrigation water (relative to those in
more humid regions) because of the increased requirement for irrigation water and the
extended duration of the required irrigation period (i.e., crops in arid regions may require
irrigation throughout the growing season rather than only during limited periods of the
growing season) (EPA, 1972). Thus, it is possible that crop damage may occur at
contaminant concentrations that are somewhat lower than those shown in Table F.1
because of the arid conditions at the site.

Two of the background contaminants (molybdenum and selenium) have maximum (0.03
and 2.17 mg/L, respectively) and average (0.018 and 0.4 mg/L, respectively)
concentrations exceeding the maximum recommended safe concentrations in irrigation
water (0.010 and 0.020 mg/L, respectively). These results indicate that naturally-
occurring concentrations of contaminants in ground water from the uppermost aquifer are
above the recommended concentrations for irrigation.
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Livestock can be exposed to contaminants in ground water directly by drinking water or
indirectly through ingestion of fodder irrigated with the affected ground water. Because
ground water from the uppermost aquifer is not recommended for use as a source of
irrigation water, the indirect exposure pathway is not relevant.

Potential risks related to direct exposure of livestock to background ground water
concentrations were evaluated to demonstrate that naturally-occurring contaminant
concentrations exceed recommended safe levels for ingestion of the water. Analysis of
the potential toxicity of background ground water to livestock consisted of comparing
background ground water concentrations to approximate drinking-water concentrations
considered to be protective of livestock (EPA, 1972).

The average and maximum detected concentrations for selenium in the background ground
water (0.4 and 2.17 mg/L, respectively) exceed the 0.05 mg/L leve! considered to be
protective of livestock (EPA, 1972). These results indicate that the naturally elevated
selenium concentration causes the ground water from the uppermost aquifer to be
unusable for ingestion by livestock.

The indirect exposure pathways associated with ingestion of crops irrigated with
background ground water or with ingestion of meat or milk from livestock that drink the
ground water were not evaluated because the screening level risk analysis demonstrated
that background ground water from the uppermost aquifer is not usable as a source of
crop irrigation water or as a source of drinking water for cattle.

Conclusions of the risk analysis

The screening level risk analysis of background ground water from the uppermost aquifer
demonstrates that use of naturally-occurring ground water from the uppermost aquifer
(represented by monitor wells SPK-01-931, -933 -943, and -944) (Figure F.1) would
constitute unacceptable risks to humans, livestock, and irrigated crops. The background
risk analysis indicated that there is no beneficial use of the naturally-occurring ground
water from the uppermost aquifer; therefore, a baseline risk assessment was not
performed for the Spook site.

The results of this risk analysis support the DOE’s proposed compliance strategy of no
further remediation based on the application for supplemental standards. The affected
ground water from the uppermost aquifer at the site poses no risk to human health and the
environment because of the absence of relevant or realistic exposure pathways. The
screening level risk analysis for background ground water from the uppermost aquifer
demonstrates that naturally-occurring concentrations of uranium, selenium, and nitrate in
that ground water cause unacceptable risks to humans, and the ground water is not
recommended for use for livestock or irrigation.
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SITE OBSERVATIONAL WORK PLAN FOR THE
UMTRA PROJECT SITE AT SPOOK, WYOMING APPENDIX F
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