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APPENDIX B
WELL IMPACT STUDIES

This appendix includes several water resources studies that were completed, including:

e Final Well Impact Report for the Desert Rock Energy Project, dated September 2005;

e Revision No. 1 to the Final Well Impact Report, dated October 2006, which incorporates
new geologic and hydrogeologic data;

e Revision No. 2 to the Final Well Impact Report, dated February 2007, which presents
revisions to the model inputs;

e Water Quality Comparison Report — A Comparison of 2006 Burnham Chapter Water
Well Data to Historical Morrison Formation Water Well Data; and

e Water Quality Comparison Report — A Comparison of 2006 Sanostee Chapter Water
Well Data to Historical Morrison Formation Water Well Data.
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1.0 INTRODUCTION

This report provides the results of a well impact study conducted by URS Corporation (URS) on
behalf of Sithe Global Power, LLC (Sithe) for the proposed Desert Rock Energy Project power
plant in Northwestern New Mexico. The Desert Rock Energy Project is a joint venture between
Sithe and Diné Power Authority to develop and construct a coal-fired electric-power-generating
plant and associated facilities. Sithe is a privately held, independent power company based in
Houston, Texas. Diné Power Authority was established by the Navajo Nation Council to
promote the Navajo Nation’s development of energy resources.

The study area evaluated for this study encompasses approximately 1,420 square miles of the
San Juan Basin in the northwestern portion of New Mexico south of Shiprock and Farmington
(Figure 1). This well impact study is intended to estimate the availability and impact associated
with the withdrawal of groundwater to meet the projected 40-year consumption demands of the
Desert Rock Energy Project from a series of simulated wells constructed in the Morrison
Aquifer. The average annual water consumption demand of the Desert Rock Energy Project is
estimated to be 4,950 acre-feet per year (af/yr), or 3,070 gallons per minute (gpm), of continuous
flow for a period of 40 consecutive years. Based on our evaluation of the hydrogeologic
characteristics of the Morrison Aquifer in the study area and the results of our well impact
analysis, URS estimates that ten (10) new production wells could meet this demand.

Please note that the well locations simulated in this report are arbitrary locations based upon
limited hydrologic and geologic data in the area. In addition, permitting and land ownership
issues were not factored into the well locations used in our simulations. Final well locations will
be determined conjunctively with personnel that may include but not be limited to: Navajo
Nation and local Chapter representatives, Dine Power Authority, Sithe, URS, Bureau of Land
Management, Bureau of Indian Affairs, Navajo Nation Department of Water Resources, and
others as identified necessary by the Navajo Nation and other Desert Rock Energy project team

members.
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2.0 STATEMENT OF PURPOSE AND SCOPE

The purpose of this study is to demonstrate that: (1) sufficient groundwater resources are
physically available in the Morrison Aquifer for the proposed water uses at the Desert Rock
Energy Project for the next 40 years, and; (2) withdrawal of the proposed water from the
Morrison Aquifer from a newly constructed well field will not adversely impact the production
capabilities of pre-existing and adjacent Navajo Nation wells constructed in the same aquifer.
This report describes elements of demand, supply, and impact associated with the anticipated
groundwater withdrawals.

Water demand volumes used in our well impact analysis were provided by Sithe (2005). The
groundwater supply portion of this study includes an evaluation of hydrogeologic conditions to
assess the local groundwater resource availability in the Morrison Aquifer. The impact portion of
this study was estimated using the U.S. Geological Survey’s (USGS) MODFLOW-96 (Harbaugh
and McDonald 1996), which models groundwater systems in 3-dimesnions. The MODFLOW-96
code is widely accepted in the hydrogeologic professional community as a valid numerical
model to simulate groundwater flow. The graphical interface Groundwater Vistas® (Rumbaugh
and Rumbaugh 1996) was used to generate the drawdown impact contours included in this
report. Initially, a more simplified 2-dimensional model was constructed to evaluate withdrawal
impacts using the computer code THWELLS® (Van der Heijde 1992). However, due to the
complexity of the Morrison Aquifer system and the limitations of the THWELLS® program in
simulating such an aquifer, the impacts predicted using the more sophisticated MODFLOW-96
code made more hydrological sense and are therefore the ones presented in this impact report.
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3.0 PROJECTED GROUNDWATER DEMAND

The average water demand for the Desert Rock Energy Project for the first 40 years of operation
is calculated to be 4,950 af/yr (equivalent to 3,070 gpm of continuous flow) (Sithe 2005). This is
the volume used in our well impact modeling analysis. Based upon the simulated location of the
well field and the aquifer parameters of the Morrison Formation obtained from the
hydrogeologic data reviewed, our analysis assumes this volume will require the construction of
ten (10) new production wells, each producing 307 gpm.
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4.0 ELEMENTS OF GROUNDWATER SUPPLY
41 REGIONAL HYDROGEOLOGIC CONDITIONS

The study area is located in the northwestern portion of the San Juan Basin in Northwestern New
Mexico (Figure 1). The San Juan Basin lies on the eastern edge of the Colorado Plateau and
extends from northwestern New Mexico into portions of northwestern Arizona along the New
Mexico/Arizona border, southeastern Colorado, and the southeastern most corner of Utah. The
San Juan basin is approximately 140 miles wide by 200 miles long, and covers a total area of
21,600 square miles (Dam et al. 1990) (Figure 1).

The San Juan basin is a northwest-treading asymmetrical structural depression that formed
during the Laramide Orogeny (Late Cretaceous-early Tertiary) at the eastern edge of the
Colorado Plateau. Structural boundaries of the basin consist of large, elongate, dormal uplifts;
low, marginal platform; and abrupt monoclines (Kelley 1951). The most distinctive structural
feature in the study area is the Hogback monocline (see Figure 2), which forms a sharp boundary
between the marginal platforms and the central basin. The interior of the basin contains a thick
sequence of sedimentary rocks from Cambrian to Tertiary in age, but primarily Pennsylvanian
through Tertiary. These rocks consist primarily of stacked sequences of sandstone, siltstone,
mudstone, limestone, and shale. A generalized stratigraphic sequence of the San Juan basin is
included in Figure 2. These rock sequences dip from the basin margins toward the center of the
basin. Older sedimentary rocks crop out around the basin margins and are successively overlain
by younger sedimentary sequences toward the basin center. The maximum stratigraphic
thickness of sedimentary rocks in the basin is over 14,000 feet (as recorded in an oil well) at the
center of the basin east of the Hogback monocline (Fassett and Hinds 1971).

The primary source of groundwater in the San Juan Basin is derived from wells completed
within surficial valley-fill deposits of Quaternary age and sandstones of Tertiary, Cretaceous,
Jurassic, and Triassic age (Stone et al. 1983). Groundwater in the sandstone sequences is
generally under confined conditions, resulting in an artesian flow from wells completed in these
units.

42 LOCAL HYDROGEOLOGIC CONDITIONS

Groundwater in the study area is encountered primarily at or near land surface under artesian
conditions (see Figure 3). Artesian flow from a well occurs when it penetrates an aquifer that is
overlain by an impermeable or semi-impermeable unit, such as shale. Under pressure (or
confined/semi-confined conditions), that water will rise to the well’s potentiometer surface
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without the use of a pump. Potentiometer surface is defined as the surface representative of the
level to which water will rise in a well cased to the aquifer (Fetter 1988). Figure 3 provides
contours of the potentiometric surface of waters in the Morrison Formation for the study area.

There are three distinct geologic units that supply the majority of groundwater to existing wells
completed in the study area (NNDWR 2005). With increasing depth these include: the Gallup
Sandstone, the Dakota Sandstone, and the Morrison Formation. Aside from Quaternary surficial
valley-fill deposits, the Morrison Formation has been identified in numerous hydrologic studies
as the primary groundwater-bearing unit in the San Juan Basin (Dam et al. 1990). Within the
Morrison Formation, the Westwater Canyon Member (a coarse sequence of sandstone,
conglomeritic sandstone, and mudstone) is considered the most productive unit (Stone, et al.,
1983) (Dam et al. 1990). According to NNDWR (2005) records, wells screened within these
three geologic units produce the majority of their water from the Morrison Formation (see
Figure 1 and Table 3).

A geologic cross-section extending from south to north across the simulated well field area is
provided as Figure 4. The location of that cross section is depicted on Figure 1. Lithologic data
provided from NNDWR (2005) was used to compile the cross section (see Table 3). A contour
map depicting the approximate depth to the top of the Morrison Formation and the approximate
thickness of the Morrison Formation are provided as Figures 5 and 6, respectively. Depth to top
of the Morrison Formation in the simulated well field area is between 1,000 and 1,500 feet below
ground surface (bgs) (Figure 5), with an estimated thickness ranging from 900 to 1,000 feet
(Figure 6). Depth to the Morrison Formation near the proposed Desert Rock Project generating
facility deepens steeply from west to east as it crosses the western edge of the Hogback
monocline (see Figure 5). The Westwater Canyon Member in the simulated well field area is
estimated to be 200 to 300 feet thick (see Figure 4 and Table 3).

The Morrison Formation was selected as the target aquifer for this well impact analysis because:
(1) it has a relatively higher water-bearing potential than the overlying formations in the study
area, and; (2) withdral of groundwater from the Morrison Formation will result in the least
amount of drawdown to existing wells in the study area. This is because the majority of those
wells derive their production from confined geologic units above the Morrison Formation (i.e.,
the Gallup Sandstone and the Dakota Sandstone) (see Table 3).

Recharge to the Morrison Aquifer is derived from precipitation infiltration, streamflow
infiltration along outcrop areas, and from downward leakage (Dam et al 1990). As will be
discussed later, our modeling analysis takes into account downward leakage from the semi-
confining geologic unit above the Morrison sediments, but it does not account for recharge from
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precipitation or streamflow infiltration. Simulating these recharge components would require a
much more rigorous and time consuming modeling effort.

4.3 EXISTING WELLS

Existing wells in the study area are presented in Figure 1 and listed in Tables 1 and 2. Wells
shown include those registered with the New Mexico Office of the State Engineer (2005) (wells
in red) and wells with records maintained by the Navajo Nation Department of Water Resources
(NNDWR) (2005) (wells in blue). Also depicted on Figure 1 is the relative contribution of
Morrison Aquifer-derived groundwater to wells completed in portions of the Morrison
Formation (where data available). Well inventory tables showing construction and well use
information are included as Tables 1 and 2*.

44 AQUIFER CHARACTERISTICS

The transmissivity (T) of an aquifer describes its ability to transmit groundwater to a pumping
well. The T value is dependent upon the hydraulic conductivity (K) and the saturated thickness
(b) of the aquifer, and is defined by the relationship T = Kb. Transmissivity is expressed in
gallons per day per foot (gpd/ft), or square feet per day (ft?/d). Hydraulic conductivity is
expressed in units of gallons per day per square foot (gpd/ft?), or feet per day (ft/d).

The most reliable estimates of aquifer transmissivity and hydraulic conductivity are derived from
well aquifer test data. In the study area however, aquifer test data is limited. In addition, much of
the aquifer test data comes from wells that are screened in multiple aquifers and not exclusively
the Morrison Formation. Given available test data, the transmissivity of the Morrison Formation
within the study area ranges from 2 ft%/d to 95 ft*d, and K values range from 0.025 to 0.39 ft/d
(Stone et al. 1983; Riser et al. 1984; Dam et al 1990). A map showing the approximate
distribution of transmissivity values for the Morrison Aquifer in the study area is presented in
Figure 7.

To further evaluate T and K values, URS analyzed data from a step test and a 15-hour constant
rate aquifer test conducted in September 2002 at the “Sanostee Wash Well.” This well is
screened in multiple aquifers, which produce water from the Morrison Formation, the Dakota
Sandstone, and the Gallup Sandstone (NNDWR, 2005), with its primary water production
coming from the Morrison Formation. This well is located just north of the Little River on the
Sanostee Chapter, as shown on Figure 7. Our analysis of the recovery test data resulted ina T

! For ease of reference, the well identifiers on the well location map (Figure 1) match those on the well inventory
tables.
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value of 69 ft?/d, and a K value of 0.345 ft/day (K=T/b) (see Figure 8) (Theis 1935). Although
this well is not screened exclusively in the Morrison Formation, the calculated T and K values
fall within the published values obtained from other well test data for wells constructed in the
Morrison Aquifer, thus providing a useful comparison. For our modeling analysis, we assumed a
more conservative value of 0.2 ft/d. This value was computed by taking the median published
values from numerous aquifer tests for well completed in the Morrison Aquifer (Dam et al 1990).

As previously discussed, our modeling analysis accounts for downward leakage of the semi-
confining geologic unit above the Morrison Formation. The variable required to compute
downward leakage in our modeling analysis is the hydraulic conductivity (K) of the confining
unit above the Morrison Formation. In the study area this is the Mancos Shale (see Figure 4).
Since there are no available measured K values for the Mancos Shale, published values were
relied upon. Estimates of hydraulic conductivity (K) for shale range from 2.6e-3 to 1.16e-*°
centimeters per second (cm/sec), or 7.37 to 3.9e-’ ft/d (Spitz and Moreno 1996). A conservative
value of 2e-> cm/sec, or 0.0567 ft/day, was used in our modeling analysis.

As shown in Figure 6, the aquifer thickness (b) of the Morrison Formation in the study area
ranges from 750 feet to just over 1,000 feet thick, and from 900 to 1,000 feet in the simulated
well field area used in our modeling analysis (Stone et al. 1983; Dam et al 1990; NNDWR
2005).

45 WATER QUALITY

Although not a component that affects our modeling analysis, quality of groundwater produced
from the Morrison Formation is of concern in regards to the intake assumptions made for design
of the Desert Rock Energy Project. Due to very limited water quality data for waters produced
from the Morison Formation in the study area, URS and Sithe personnel collected water quality
samples from three wells screened within in the Morrison Formation on May 11, 2005. Those
sampled included wells 12K-320, 12T-633, and 12T-655. Two of the three wells sampled (12T-
633 and 12T-655) are domestic drinking water wells owned and operated by Navajo Tribe
Utilities Authority (NTUA) and are located on the Sanostee Navajo Chapter. The third well
sampled (12K-320) is a stock irrigation well owned and maintained by NTUA, located
approximately 10 miles north of the Sanostee Navajo Chapter (NNDWR 2005) (see Figure 1).
The analytical results from that sampling effort are summarized in Table 4. Copies of all
laboratory analytical data are provided in Appendix A. Generally speaking the water sampled is
of good quality. No analytes tested for were detected above Federal Primary or Secondary
Drinking Water standards.
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5.0 IMPACT ANALYSIS
5.1 MODEL ASSUMPTIONS

The groundwater model code selected for this study was the USGS’s MODFLOW-96 (Harbaugh
and McDonald 1996) with the advanced graphical interface Groundwater Vistas® (Rumbaugh
and Rumbaugh 1996). The MODFLOW-96 code is widely accepted in the hydrogeologic
professional community as a valid numerical model to simulate groundwater flow in three
dimensions. Initially, a more simplified two-dimensional model code called THWELLS® (Van
der Heijde 1992) was evaluated for this study, but due to the program’s code limitations for the
modeled aquifer system the results obtained from that analysis were considered less
hydrologically sensible as those predicted using MODFLOW-96.

52 MODEL INPUT
The input parameters used in our MODFLOW-96 simulation include the following:

« A total model domain area of 144 square miles, with a total of 280 columns, 279 rows,
and 78,120 model calculation cells. The model domain area was intentionally set very
large to reduce the impact of the modeled boundaries on the area of interest (the well
field).

. Grid spacing ranged from 100 ft in the simulated well field area to 500 ft* elsewhere.
« Two flat model layers.

> Layer 1 (the upper model layer) represents the Mancos Shale and represents the
upper semi-confining geologic unit located stratigraphically above the Morrison
Formation (see Figure 4). An average thickness of 650 feet was used for model
layer 1 (see Figure 4).

> Layer 2 (the lower model layer) represents the Morrison Formation, which is the
target aquifer for this study. The Morrison Formation is located stratigraphically
beneath the Mancos Shale (see Figure 4). A uniform thickness of 1,000 feet was
used (see Figures 4 and 6).

« A hydraulic conductivity (K) of 0.0567 ft/day for model layer 1 (see Section 4.4). The
horizontal to vertical conductivity ratio (Ki/K,) was set conservatively at 10:1 based upon
published values for shale (Spitz and Moreno 1996).
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« A hydraulic conductivity (K) of 0.2 ft/day for model layer 2 (see Section 4.4). The
horizontal to vertical conductivity ratio (Kin/Ky) was set conservatively at 10:1 based upon
published values for sandstone (Spitz and Moreno 1996).

. A storage coefficient for both layer 1 and 2 of 0.00011(unitless). This value resents the
median published values from nine wells tested in the Morrison Aquifer (Dam et al.
1990).

« Aspecific yield for layer 1 of 0.03 (unitless) (Spitz and Moreno 1996).
« A specific yield for layer 2 of 0.2 (unitless) (Spitz and Moreno 1996).

« A well field consisting of ten (10) equally spaced pumping wells located west of
Highway 491 and south of Table Mesa, as shown on Figures 9 and 10. Wells were placed
equally apart at ¥4 mile spacing.

« The simulated wells are screened entirely and exclusively in model layer 2.

. Each simulated well pumps at a continuous rate of 442,080 gallons per day (gpd), or 307
gpm, for a period of 14,600 consecutive days, or 40 years. This equals the total
annualized project demand of 4,950 af/yr (Sithe 2005), or 3,070 gpm.

« Auniform model layer 1 thickness of 650 feet (see Figure 4).
« Auniform model layer 2 thickness of 1,000 feet (see Figure 6).

« A specified head boundary was set along the northern and southern model boundaries
according to a calculated hydraulic gradient of 0.0038 ft/ft. This value was derived using
the potentiometric surface contour map compiled for the Morrison Aquifer (Figure 3)>.

« No flow boundaries were set along the western and eastern model boundaries to simulate
groundwater flow from south to north.

5.3 MODEL PREDICTIONS

Drawdown predictions following 20 years and 40 years of continuous pumping are graphically
presented in Figures 9 and 10, respectively. Based upon the input assumptions presented in

2 Regional groundwater declines in the Morrison aquifer were not factored into the specified head boundaries due to
insufficient water level data in the study area.
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Section 5.2, the maximum cumulative 20-year and 40-year impact resulting from the annual
projected withdrawal of 4,950 af/yr, or 3,070 gpm, is predicted to be approximately 800 feet and
1,000 feet, respectively. The maximum drawdown predicted occurs at the center of the simulated
pumping wells and decreases with distance from the well centers. Note: Assuming the
potentiometric surface of waters in the Morrison formation is roughly equivalent to the land
surface elevation (see Figure 3), the model predicted drawdown presented in Figures 9 and 10
represents the decline in the potentiometric surface relative from land surface.

The wells with predicted drawdown impacts equal to or greater than 50 feet after 20 years of
continuous pumping include wells 12T-646 and 12K-320 (see Figure 9). The predicted
potentiometric surface decline at these two wells is approximately 50 feet and 350 feet,
respectively. The wells with predicted drawdown impacts equal to or greater than 50 feet after 40
years of continuous pumping include wells 12T-654, 12T-646, and 12K-320 (see Figure 10). The
predicted potentiometric surface decline at these three wells is approximately 75, 90, and
450 feet. According to NNDWR (2005) records, well 12K-320 derives it production from the
Dakota Sandstone and the Morrison Formation, with its primary production coming from the
later (see Figure 1 and Table 3). Therefore, the predicted impact from our modeling analysis over
simulates impact on the potentiometric surface at this well. Records on water production
volumes relative to geologic formations were not available for wells 12T-654 and 12T-646.
Assuming all water production from these two wells is derived from the Morrison Formation, the
model predicted drawdown represents a worst-case scenario in terms of potentiometric surface
impacts, based on the limited data available for this analysis.
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6.0 CONCLUSIONS

Given the assumptions presented herein, our modeling analysis indicates that sufficient local
groundwater resources are available from the Morrison Aquifer (at the modeled location) to meet
the projected withdrawal demands of 4,950 af/yr, or 3,069 gpm, for the proposed Desert Rock
Energy Project for the next 40 years. Our MODFLOW-96 analysis predicts that three existing
wells could experience more than 50 feet of potentiometric surface declines after 40 years of
pumping from the simulated well field. The wells with over 50 feet of predicted potentiometric
surface declines include wells 12T-654, 12T-646, and 12K-320. The well with most predicted
impact is stock irrigation well 12K-320, which is an artesian flowing well used to water livestock
in the area (NNDWR 2005). Because well 12K-320 reportedly derives most of its water from the
Morrison Formation (see Figure 1 and Table 3), it is possible that the anticipated withdrawals for
the Desert Rock Energy Project will cause this well to stop flowing at the surface. The effect on
the other two wells is uncertain because it is not know which aquifer(s) these wells derive their
water from (see Figure 1 and Table 3).

It should be noted that very conservative aquifer parameters were used in our modeling analysis,
thus representing what we believe should represent a worst-case scenario. In addition, very
limited aquifer test data were available from wells screened exclusively and entirely in the
Morrison Aquifer for the study area and in particular the area of the simulated well field. Also,
the modeling analysis does not account for recharge from precipitation infiltration or streamflow
infiltration along outcrop areas, therefore the modeled potentiometric surface declines may be
over-predicted.
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7.0 RECOMMENDATIONS

Based upon the results of this well impact study, URS makes the following recommendations:

1.

URS

Due to the limited aquifer test data from wells screened solely in the Morrison Aquifer in
the vicinity of the simulated well field area, Sithe should consider drilling and
constructing one large diameter production well and at a minimum, one adjacent smaller
diameter monitor well. Testing would include evaluating local lithology (drill cuttings
and geophysical logging) to identify the most productive zones (i.e., secondary flow from
fracture zones), long-term aquifer production potentials (from aquifer testing data), and
zonal water quality of varying formations (from zonal sampling).

The test data obtained from the drilling and testing of the new production well and
monitor well should be used to refine the modeling analysis. In addition to modifying
aquifer parameters, wells may be added, removed, repositioned, or modified (i.e., pump
rates, screen interval, etc.) in the model. Predictions from the revised model would be
more indicative of potentiometric surface drawdown of the Morrison Aquifer than the
currently modeling analysis suggests.
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Legend Figure 1
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Indicates well produces unknown volume of groundwater from the Morrison Formation
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Table 1

Well Inventory - Navajo Nation Department of Water Resources

Desert Rock Energy Project

New Mexico
TOTAL WELL | DEPTHTO CASING CASING CASING CASING DEPTH DEPTH DEPTH DEPTH DEPTH
DEPTH WATER DIAMETER 1 DEPTH DIAMETER 2 DEPTH DIAMETER 3| DEPTH DIAMETER 4 DEPTH |INTERVAL (ft INTERVAL INTERVAL  (ft INTERVAL INTERVAL
MAP WELL NO. WELL ID OPERATOR USE FINISH DATE (feet) (feet bgs) (inches) (ft bgs) (inches) (ft bgs) (inches) (ft bgs) (inches) (ft bgs) bgs) WELL CASING (ft bgs) WELL CASING bgs) WELL CASING (ft bgs) WELL CASING (ft bgs) WELL CASING
12K-300A 12K-300A UNKNOWN |UNK Sep-28 2170|N/A 12.50|0-92 10.00/0-503 8.25|0-1270 6.63]|0-1693 1492-1529 Screen 1574-1668 Screen 1693-1717 Blank
12K-309 12K-309 UNKNOWN  [UNK Sep-40 1640|N/A 8.25/0-40 7.00]40-829 5.00|829-1456 4.00[1456-1570 [1570-1640 Blank
12K-320 12K-320 TRIBE O&M |DOM Aug-60 1992|ART 10.00/0-826 8.62|826-1340 6.62]|1332-1400 6.62]|1349-1800 [1745-1992 Screen
12K-357 12K-357 TRIBE O&M |LIV Jul-57 1464|ART 9.63|0-909 13.75|0-60.5 909-1464 Blank
12R-84 12R-84 TRIBE O&M |DOM N/A 1430|75 2.00|N/A 8.00]|0-1136 1136-1430 Blank
12T-508 12T-508 TRIBE O&M |DOM Jul-59 1172|ART 8.63|0-950 10.00/0-212 950-1172 Blank
12T-511 127-511 UNKNOWN |LIV Oct-59 4274|ART 4.50/0-2000 773-779 Screen 903-909 Screen 1680-1686 Screen 1699-1711 Screen 1781-1799 Screen
12T-519 12T-519 TRIBE O&M |LIV Oct-60 1287|N/A 8.62|0-271 7.501270-1035 1035-1287 Blank
12T-520 12T-520 TRIBE O&M |DOM Feb-61 1850|ART 16.00|0-46 12.00/0-530 9.62]|0-1339 7.00]844-1482 1482-1777 Blank
12T-548 12T-548 TRIBE O&M |LIV Mar-27 2013|ART 6.62]|0-1062 5.19|1062-1733 1733-2013 Blank
12T-551 12T-551 TRIBE O&M |LIV Jul-63 7833|ART 9.62|0-1637 1637-1950 Blank
12T-587 12T-587 NTUA DOM Feb-67 1140|N/A 8.62|0-1140 782-821 Screen 840-850 Screen 900-940 Screen 1080-1090 Screen 1114-1128 Screen
12T-618 127-618 NTUA DOM May-05 1440(N/A 8.62|N/A
12T-618A 12T-618A TRIBE O&M |LIV Jan-81 1447|ART 16.00/0-67 12.62(0-742 8.62(790-1447 720-740 Screen 800-940 Screen 1040-1060 Screen 1180-1210 Screen 1250-1320 Screen
12T-620 12T-620 TRIBE O&M |LIV Sep-77 2034|ART 2.38|0-1200 1200-2034 Blank
12T-628 12T-628 TRIBE O&M |DOM Dec-78 2597|ART 8.62|0-109 2.38|109-1827 1827-2597 Blank
12T-629 12T-629 TRIBE O&M |LIV Nov-77 2520(ART 2.38|0-1764 1764-2511 Blank
12T-630 12T-630 TRIBE O&M |LIV Nov-77 2300|ART 2.38|0-1512 1512-2300 Blank
12T-632 12T-632 TRIBE O&M |LIV Oct-77 2518|ART 6.63[0-200 2.00]0-1750 1743-2518 Blank
12T-633 12T-633 NTUA MUN Oct-77 2125|ART 2.38|0-1512 6.62|0-17 1512-2125 Blank
12T-634 12T7-634 TRIBE O&M |DOM Nov-77 1908|ART 6.62(0-200 2.37]|0-1407 1407-1908 Blank
12T-635 12T-635 TRIBE O&M |LIV Oct-77 2108|N/A 6.62|0-35 2.37|35-1176 1176-2108 Blank
12T-640 12T-640 TRIBE O&M |LIV Dec-77 2349|N/A 2.00|0-1491 6.25]|0-120 1491-2349 Blank
12T-643 12T-643 TRIBE O&M |DOM Jul-78 1632|N/A 2.37|0-1323 6.60|2-101 1323-1632 Blank
12T-644 12T-644 TRIBE O&M |LIV Jul-78 1912|0 2.00|0-1386 1386-1912 Blank
12T-646 12T-646 TRIBE O&M |UNK Jul-78 1748[N/A 2.38|0-1281 6.62|0-79 1281-1748 Blank
12T-647 12T-647 TRIBE O&M |LIV Aug-78 1912|46 2.37|0-1407 6.88]0-85 1407-1912 Blank
12T-649 12T-649 TRIBE O&M |LIV Aug-78 2047|N/A 2.75]0-1595 6.62|0-96 1575-2047 Blank
12T-651 12T7-651 TRIBE O&M |LIV Aug-78 1691|N/A 6.62|0-96 2.37]96-1281 1281-1691 Blank
12T-654 12T-654 TRIBE O&M |UNK Sep-78 16560 2.38/0-1302 6.63]|0-92 1302-1656 Blank
12T-703 12T-703 TRIBE O&M |LIV N/A 1940(N/A N/A|0-1940 180-460 Screen 830-940 Screen 1140-1400 Screen 1520-1940 Screen
13K-207 13K-207 TRIBE O&M |LIV Sep-52 1165|429 6.00|0-885 885-1120 Blank
13P-522 13P-522 TRIBE O&M |DOM Aug-73 5250|N/A 20.00{0-100 5.50]|0-5000 5000-5250 Blank
13T-514 13T-514 TRIBE O&M |DOM Oct-68 1368|263 6.62[0-1337 10.75[0-42 450-460 Screen 484-498 Screen 660-666 Screen 1040-1042 Screen 1337-1368 Blank
BRNHM WSW1 |BRNHM WSW1 |EPNG LIV Aug-73 5250|702 20.00{0-100 5.50]|0-5000 5000-5250 Blank

Data Source: Navajo Nation Department of Water Resource, Water Management Branch Well Database-April 2005

Abbreviations: Use Codes:

ART = Artesian (flow encountered above ground surface) DOM Domestic
ft bgs = feet below ground surface LIV Livestock
N/A = Not Available MUN Municipal




Table 2

Well Inventory - New Mexico Office of the State Engineer
Desert Rock Energy Project

New Mexico
TOTAL WELL DEPTH TO
DEPTH (ft WATER
MAP WELL NO. WELL ID OPERATOR USE TWS | RNG | SEC Q2 Q3 FINISH DATE bgs) (ft bgs)
1 SJ 00027 N/A NOT 29N |15W 1 1 2 3]10/17/1950 1005 ART
17 SJ 00226 N/A DOM 29N |14W 7 1 113 5/20/1977 100 50
19 SJ 00248 N/A DOM 29N |16W 4 3 413 4/23/1977 35 10
21 SJ 00257 N/A DOM 29N |16W 3 2 2|3 4/25/1978 32 20
22 SJ 00258 N/A SAN 29N |16W 3 2 2|4 4/26/1978 34 20
23 SJ 00264 N/A STK 29N |16W 9 0 0 5/2/1977 35 10
24 SJ 00291 N/A DOM 29N |15W 12 2 1 8/11/1977 0 110
27 SJ 00357 N/A DOM 29N |16W 4 4 2|2 6/22/1977 45 29
29 SJ 00373 N/A DOM 29N |16W 4 2 0 6/25/1977 55 30
30 SJ 00376 N/A DOM 29N |14W 8 4 414 8/19/1977 80 50
31 SJ 00417 N/A DOM 29N |14W 17 2 3|1 8/4/1977 38 7
32 SJ 00418 N/A DOM 29N |14W 17 2 3|1 8/11/1977 35 7
33 SJ 00437 N/A DOM 26N |18W 10 2 1|11 8/18/1977 2063 ART
34 SJ 00451 N/A DOM 29N |14W 7 4 113 9/7/1977 39 24
35 SJ 00465 N/A DOM 26N |18W 35 3 113 9/8/1977 2034 ART
37 SJ 00477 N/A STK 25N |18W 7 2 1]12 9/16/1977 2125 ART
39 SJ 00521 N/A STK 29N [17W 21 1 412 11/2/1977 2300 ART
41 SJ 00522 N/A STK 29N |17W 23 3 112 11/3/1977 2520 ART
46 SJ 00754 N/A STK 26N [18W 4 3 2|2 7/26/1978 1748 ART
48 SJ 00778 N/A STK 26N |18W 33 3 1|11 8/3/1978 1912 ART
49 SJ 00780 N/A STK 26N [18W 19 3 414 8/3/1978 2047 ART
50 SJ 00781 N/A STK 26N |18W 14 3 1|11 8/7/1978 1728 ART
52 SJ 00782 N/A STK 25N [18W 17 3 1|11 8/8/1978 1691 ART
54 SJ 00783 N/A STK 26N |18W 14 3 414 8/5/1978 2211 ART
56 SJ 00788 N/A DOM 29N [14W 8 4 4 5/2/1979 100 70
57 SJ 00793 N/A STK 26N |18W 5 4 3|2 9/4/1978 1656 ART
59 SJ 00815 N/A MON 30N [15W 27 4 3|3 10/17/1978 231 ART
60 SJ 00815 N/A MON 30N |15W 22 3 3|4 10/14/1978 240 ART
71 SJ 00846 N/A MON 25N |15W 28 2 1 4/11/1979 593 50
72 SJ 00846 N/A MON 25N |15W 28 2 1 4/26/1979 593 50
73 SJ 00861 N/A DOM 29N |16W 2 1 2 3/31/1947 21 10
74 SJ 00862 N/A DOM 29N |16W 2 1 1 2/28/1970 257 25
75 SJ 00863 N/A DOM 30N [16W 36 3 3 5/31/1945 45 35
76 SJ 00864 N/A DOM 29N |16W 2 1 2 3/31/1974 21 10
77 SJ 00865 N/A DOM 29N [16W 2 1 1 8/31/1960 45 30
78 SJ 00866 N/A IRR 30N |16W 36 3 1 3/31/1974 90 60
79 SJ 00876 N/A DOM 30N [16W 35 2 4 6/30/1979 77 57
82 SJ 00931 N/A DOM 29N |15W 4 3 4 4/25/1979 44 22
84 SJ 00944 N/A DOM 30N [14W 3 1 3 6/6/1979 61 5
85 SJ 00947 N/A DOM 29N |14W 8 0 0 5/18/1979 370 275
97 SJ 01016 N/A DOM 29N |[15W 11 3 4 7/22/1979 25 4
98 SJ 01034 N/A DOM 29N |14W 18 2 2|11 11/12/1979 28 16
100 SJ 01136 N/A DOM 29N |[15W 12 2 2 3/26/1980 150 40
102 SJ 01223 N/A DOM 29N |15W 13 2 4 7/21/1980 30 12
103 SJ 01237 N/A DOM 29N [15W 6 4 1|4 8/7/1980 30 14
106 SJ 01259 N/A DOM 29N |14W 17 1 0 9/9/1980 31 3
107 SJ 01266 N/A STK 26N |18W 15 3 2|2 8/25/1980 N/A N/A
111 SJ 01407 N/A DOM 29N |14W 6 3 3|3 7/5/1981 70 52
112 SJ 01568 N/A DOM 29N |14W 7 1 1 5/24/1982 72 30
113 SJ 01569 N/A SAN 29N |15W 11 1 2 5/27/1982 60 45
117 SJ 01883 N/A DOM 29N |14W 6 2 3 9/5/1984 75 30
119 SJ 02010 N/A DOM 29N |15W 11 1 3 11/9/1985 25 9
122 SJ 02036 N/A DOM 29N |14W 7 4 0 4/22/1986 62 15
123 SJ 02055 N/A DOM 29N |14W 5 1 1 5/12/1987 150 90
125 SJ 02063 N/A DOM 29N |15W 11 1 3 6/17/1986 26 ART
126 SJ 02071 N/A DOM 29N |15W 12 1 112 10/30/1986 51 32
129 SJ 02081 N/A DOM 29N [15W 12 1 112 11/11/1986 42 30
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Table 2

Well Inventory - New Mexico Office of the State Engineer
Desert Rock Energy Project

New Mexico
TOTAL WELL DEPTH TO
DEPTH (ft WATER

MAP WELL NO. WELL ID OPERATOR| USE |TWS|RNG|SEC| Q | Q2 | Q3 | FINISHDATE bgs) (ft bgs)

130 SJ 02143 N/A DOM 29N |14W 17 1 2|4 1/29/1988 36 26

131 SJ 02165 N/A DOM 29N |15W 11 1 1|11 3/5/1988 40 25

136 SJ 02375 N/A DOM 29N |15W 12 3 2 1/18/1993 38 8

137 SJ 02392 N/A PUB 30N |16W 35 2 4 8/10/1992 133 ART

138 SJ 02639 N/A DOM 29N |14W 7 3 3|4 6/14/1995 18 6

141 SJ 02790 N/A DOM 29N |14W 18 2 2|4 N/A 40 ART

142 SJ 02927 N/A DOM 29N |14W 6 2 3|2 5/3/1999 150 ART

143 SJ 02976 N/A DOM 29N |15W 11 3 2|3 1/24/2000 29 8

144 SJ 02999 N/A DOM 29N |14W 17 1 411 8/22/2000 42 28

145 SJ 03012 N/A DOM 29N |16W 2 1 411 6/22/2000 27 12

146 SJ 03015 N/A DOM 30N |16W 35 4 3|4 6/22/2000 43 17

147 SJ 03074 N/A DOM 29N |14W 9 1 3|1 N/A 70 ART

148 SJ 03139 N/A DOM 29N |16W 1 1 412 N/A 45 ART

149 SJ 03232 N/A DOM 30N |16W 35 4 3|2 N/A 40 ART

Data Source: New Mexico Office of the State Engineer, Water Administration and Technical Engineering Resource
System (W.A.T.E.R.S.) GIS Database, updated 3/17/03
Note: Duplicate wells, and wells with no completion date or a completion depth are excluded from this table and the well location map.

Footnotes:

ART = Artesian (flow encountered above ground surface)

ft bgs = feet below ground surface

N/A = Not Available

DOM
IRR
MON
NOT
PUB
SAN
STK

2 of 2

Use Codes:

Domestic one household

Irrigation
Monitoring well

No use of right or pod
Construction of public works
Sanitary in conjuction with a commercial use

Livestock watering




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®
12K-300A |DAKOTA SANDSTONE 1080 1210 130/S
MORRISON SANDSTONE/SHALE 1210 1717 507|P >507 NE
MANCOS SHALE 0 662 662[N
12k.309 |GALLUP SANDSTONE 662 698 36|N
MANCOS SHALE 698 1502 804|N
DAKOTA SANDSTONE/SHALE 1502 NR 2?|P NE NE
MANCOS SHALE 0 460 460|N
GALLUP SANDSTONE 460 540 80|N
MANCOS SHALE 540 1300 760|N
12K-320  IpakoTA SANDSTONE/SHALE 1300 1470 170|S
BRUSHY BASIN SANDSTONE/SHALE 1470 1530 60|P
MORRISON SANDSTONE/SHALE 1530 1985 455(p
BLUFF SANDSTONE 1985 NR 2?|N >515 NE
12K-357  [DAKOTA SANDSTONE 1370 NR P NE NE|
12R.84 |DAKOTA SANDSTONE 880 1130 250(U
MORRISON SANDSTONE/SHALE 1130 NR el uTC NE
MANCOS SHALE 20 100 80[N
GALLUP SANDSTONE 100 185 85|N
121508 [\1aNCOS 185 955 770[N
DAKOTA SANDSTONE 955 1114 159|P
BRUSHY BASIN SANDSTONE/SHALE 1114 NR S UTC NE
See page 8 for Explanations 1of8




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®
ALLUVIUM SAND/GRAVEL 0 20 20(N
MENEFEE SANDSTONE/SHALE 20 2006 1986|P
POINT LOOKOUT SANDSTONE/SHALE 2006 2275 269|N
127-511  ImANCOS UPPER SHALE 2275 3175 900[N
GALLUP SANDSTONE 3175 3382 207N
MANCOS LOWER SHALE 3382 4112 730(N
DAKOTA SANDSTONE/SHALE 4112 NR ??|N NE NE|
12T-519 DAKOTA SANDSTONE 1025 1255 230(P
MORRISON SANDSTONE/SHALE 1255 NR ??1S UTC NE|
ALLUVIUM SAND/GRAVEL 0 30 30|N
MANCOS UPPER SHALE 30 248 218|N
GALLUP SANDSTONE 248 330 82|N
MANCOS LOWER SHALE 330 895 565|N
SHALE 895 1015 120|N
12T-520 DAKOTA SANDSTONE/SHALE 1015 1180 165|N
BRUSHY BASIN MUDSTONE 1180 1342 162|N
WESTWATER CANYON |SANDSTONE 1342 1485 143|S
RECAPTURE SILTSTONE 1485 1610 125|S
SALTWASH SILTSTONE 1610 1760 150(P
BLUFF SANDSTONE 1760 1795 35|U
SUMMERVILLE SANDSTONE/SHALE 1795 NR ??|N 615 143
See page 8 for Explanations 20f8




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

MANCOS SHALE 710 821 111N
121548 [pakoTA SANDSTONE 821 1024 203|p

MORRISON SANDSTONE/SHALE 1024 NR 22|p uTC NE

MANCOS SHALE 0 1410 1410|N

DAKOTA SANDSTONE 1410 1580 170|N
121551 |gRUSHY BASIN SANDSTONE/SHALE 1580 1785 205|N

WESTWATER CANYON |SANDSTONE 1785 2083 298|P

RECAPTURE SILTSTONE 2083 NR 22|N >503 298
1oT.5g7 |MENEFEE SANDSTONE/SHALE 0 1052 1052|P

POINT LOOKOUT SANDSTONE/SHALE 1052 NR 272|s NE NE
1oT.618a |MENEFEE SANDSTONE/SHALE 0 1274 1274|s

POINT LOOKOUT SANDSTONE/SHALE 1274 NR 22|p NE NE

MANCOS SHALE 5 800 795|N

DAKOTA SANDSTONE/SHALE 800 1040 240|N
12T-620  |gRUSHY BASIN SANDSTONE/SHALE 1040 1175 135[N

WESTWATER CANYON |SANDSTONE 1175 1390 215|p

RECAPTURE SANDSTONE/SHALE 1390 1960 570|S >920 215
See page 8 for Explanations 30f8




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

MANCOS UPPER SHALE 0 615 615|N

GALLUP SANDSTONE/SHALE 615 785 170(N

MANCOS LOWER SHALE 785 1460 675|N
121-628  |pakoTA SANDSTONE/SHALE 1460 1605 145[N

BRUSHY BASIN SANDSTONE/SHALE 1605 1810 205|N

WESTWATER CANYON |SANDSTONE 1810 2150 340|P

RECAPTURE SANDSTONE/SHALE 2150 NR ??|S >545 340

MANCOS UPPER SHALE 0 460 460|N

GALLUP SANDSTONE/SHALE 460 720 260|N

MANCOS LOWER SHALE 720 1290 570|N
121-629  IpakoTA SANDSTONE/SHALE 1290 1508 218|N

BRUSHY BASIN SANDSTONE/SHALE 1508 1710 202|S

WESTWATER CANYON |SANDSTONE 1710 1928 218|P

RECAPTURE SANDSTONE/SHALE 1928 NR ?22|s >420 218
See page 8 for Explanations 4 0f 8




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

MANCOS UPPER SHALE 0 250 250|N

GALLUP SANDSTONE/SHALE 250 470 220|N

MANCOS LOWER SHALE 470 1070 600|N

DAKOTA SANDSTONE 1070 1330 260|N
127-630  |gRUSHY BASIN SANDSTONE/SHALE 1330 1478 148|N

WESTWATER CANYON |SANDSTONE 1478 1745 267|S

RECAPTURE SANDSTONE/SHALE 1745 2124 379|s

SALTWASH SANDSTONE/SHALE 2124 2222 98(s

BLUFF SANDSTONE 2222 NR ?2?|S >892 267

MANCOS UPPER SHALE 0 418 418|N

GALLUP SANDSTONE 418 570 152|N

MANCOS LOWER SHALE 570 1370 800|N
12T-632 |DAKOTA SANDSTONE 1370 1546 176(N

BRUSHY BASIN SANDSTONE/SHALE 1546 1890 344|s

WESTWATER CANYON |SANDSTONE 1890 2100 210|P

RECAPTURE SANDSTONE/SHALE 2100 2443 343|s

BLUFF SANDSTONE 2443 NR ?2?|u >897 210
See page 8 for Explanations 50f8




Table 3

Well Geologic Units Summary
Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

GALLUP SANDSTONE 0 59 59|N

MANCOS LOWER SHALE 59 895 836[N

DAKOTA SANDSTONE 895 1080 185|N
12T-633  |BRUSHY BASIN SANDSTONE/SHALE 1080 1270 190|s

WESTWATER CANYON |SANDSTONE 1270 1547 277|P

RECAPTURE SANDSTONE/SHALE 1547 1930 383|s

BLUFF SANDSTONE 1930 NR ?2?|S >850 277

MANCOS LOWER SHALE 375 918 543[N

DAKOTA SANDSTONE 918 1030 112|N
121634 |gRUSHY BASIN SANDSTONE/SHALE 1030 1375 345[N

WESTWATER CANYON |SANDSTONE 1375 1525 150|P

RECAPTURE SANDSTONE/SHALE 1525 NR 22|S >495 150
See page 8 for Explanations 6 of 8




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico
Thickness of Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

GALLUP SANDSTONE 335 440 105|N

MANCOS LOWER SHALE 440 905 465|N

DAKOTA SANDSTONE/SHALE 905 1085 180|N
121635 |gRUSHY BASIN SANDSTONE/SHALE 1085 1350 265s

WESTWATER CANYON |SANDSTONE 1350 1670 320(P

RECAPTURE SANDSTONE/SHALE 1670 1955 285|S

SUMMERVILLE SANDSTONE/SHALE 1955 NR 2?2|S 870 320
127-640  IMORRISON SANDSTONE/SHALE 1487 NR ?22|P uTC NE

MANCOS LOWER SHALE 0 840 840(N
12T-643 |DAKOTA SANDSTONE 840 1040 200(N

MORRISON SANDSTONE/SHALE 1065 NR 2?|P

WESTWATER CANYON |SANDSTONE 1345 1618 273|P >553 273
12T-647  IMORRISON SANDSTONE/SHALE 1323 NR ?2?|P uTC NE|

MANCOS SHALE 0 230 230(N

GALLUP SANDSTONE 230 450 220[N
121649 [\ANCOS LOWER SHALE 450 1134 684|N

DAKOTA SANDSTONE 1134 1354 220|N

MORRISON SANDSTONE/SHALE 1354 NR ?2?|P uTC NE
See page 8 for Explanations 7 of 8




Table 3
Well Geologic Units Summary

Desert Rock Energy Project

New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation [ Canyon Member
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®
12T-651 |MORRISON SANDSTONE/SHALE 1060 1691 631|P UTC NE

Data Source: Navajo Nation Department of Water Resource, Water Management Branch Well Database-April 2005

Abbreviations:

NR = Not Reco
ft bgs = feet bel

See page 8

rded

ow ground surface

for Explanations

Footnotes:

AContribution to Well Production: P = Primary; S = Secondary; N = None

BThickness of Morrison Formation: NE = Formation Not Encountered; UTC = Unable to calculate

“Thickness of Westwater Canyon Membern: NE = Member Not Encountered; UTC = Unable to calculate
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Table 4

Water Quality Data from Wells Sampled on May 11, 2005

General Chemistry

Desert Rock Energy Project New Mexico

Sample ID pH Temperature TDS Turbidity Conductivity Nitrite Nitrate Chloride Fluoride Sulfate
(e (mgl/L) (NTU) (umhos/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
12K-655 8.1 21.8 160 <0.02 270 <0.020 <0.50 4.5 <0.50 6.6
12K-633 9 215 170 <0.02 280 <0.020 <0.50 <25 <0.50 3.4
12K-320 9.3 21.5 300 <0.02 500 <0.020 <0.50 4.5 <0.50 52
Metals
Sample ID Aluminum  Antimony Arsenic Barium Boron Cadmium Calcium Chromium Cobalt Copper
(mg/L) (mg/L) (mgl/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
12K-655 <0.10 < 0.0030 < 0.0040 0.14 <0.10 < 0.0030 20 <0.010 <0.010 0.29
12K-633 <0.10 < 0.0030 < 0.0040 0.014 <0.10 < 0.0030 13 <0.010 <0.010 <0.010
12K-320 <0.10 < 0.0030 < 0.0040 0.036 <0.10 < 0.0030 1.1 <0.010 <0.010 <0.010
Radiochemical Activity
Sample ID Gross Alpha Radium 226 Radium 228 Total Radium
Activity Method Activity Method Activity Method (pCilL)
600 / 00-02 (pCi/L) 903.1 (pCi/L) 904 (pCi/L)
12K-655 9.8+/-1.5 <0.3 <04 <04
12K-633 12. +/-1.7 <0.3 <0.3 <0.3
12K-320 0.9 +/-0.4
Explanation:
TDS = Total Dissolved Solids
< = below laboratory reporting limits
mg/L = milligrams per Liter
pmhos/cm = micromhos per centimeter
URS
P:\Sithe\Sithe-Chris C\Well Impact Report\Table 4 - Water Quality Data lof2 23444264




Table 4

Water Quality Data from Wells Sampled on May 11, 2005

Desert Rock Energy Project New Mexico

General Chemistry (continued)

Sample ID Alkalinity (mg/L)
Bicarbonate Carbonate Hydroxide Total
12K-655 140 <20 <20 140
12K-633 89 50 <20 140
12K-320 100 97 <20 200

Metals (continued)

P:\Sithe\Sithe-Chris C\Well Impact Report\Table 4 - Water Quality Data

Sample ID Iron Lead Magnesium Nickel Potassium Selenium Silica Silver Sodium  Thallium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
12K-655 <0.10 0.0095 4 < 0.010 2.8 < 0.0030 19 < 0.0050 34 < 0.0020
12K-633 <0.10 < 0.0030 <1.0 < 0.010 <20 < 0.0030 16 < 0.0050 68 < 0.0020
12K-320 <0.10 < 0.0030 <1.0 < 0.010 <2.0 < 0.0030 18 < 0.0050 110 < 0.0020
URS
20f2 23444264



APPENDIX A

LABORATORY ANALYTICAL DATA FOR SAMPLES COLLECTED ON
MAY 11, 2005

ms Well Impact Report September 23, 2005
Desert Rock Energy Project URS Job N0.23444264.33203
Sithe Global Power, LLC.
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June 13, 2005

Chris Courtney
URS Corporation
7720 N. 16th St.
Suite 100

Phoenix, AZ 85020

RE: Desert Rock Energy/23444264.33202
Work Order No.: 0505165

Dear Chris,
Transwest Geochem, Inc. received 3 samples on 5/12/2005 11:20:00 AM for the analyses
presented in the following report.

The Case Narrative of this report addresses any Quality Control and/or Quality Assurance issues
associated with this Work Order.

If you have any questions regarding these test results, please feel free to call us at (602) 437-
0330.

Sincerely,

Coli el ot b

Carlene McCutcheon
Project Manager

ADHS License No. AZM133/AZ0133

3725 E. Atlanta Ave. « Suite 2 ¢ Phoenix, Arizona 85040 ¢ (602) 437-0330 ¢ 1-800-927-5183 * Fax (602) 437-0660

3860 S. Palo Verde Rd. ¢ Suite 301 ¢ Tucson, Arizona 85714 e (520) 573-1061 « Fax (520) 573-1063



TRANSWEST

GEoOCHEM

Date Printed: 13-Jun-05
Client: URS Corporation

Work Order: 0505165
Project Name:  Desert Rock Energy
Project Number: 23444264.33202

Case Narrative

All method blanks, laboratory spikes, and/or matrix spikes met quality control objectives for the
parameters associated with this Work Order except as detailed below or on the Data Qualifier page of
this report. Data Qualifiers used in this report are in accordance with ADEQ Arizona Data Qualifiers,
Revision 2.0 11/26/2003.

Data qualifiers ("flags") contained within this analytical report have been issued to explain a quality
control deficiency, and do not affect the quality (validity) of the data unless noted otherwise in the case
narrative.

1of1
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Date Printed 09-Jun-05
License No. AZM133/AZ0133

CLIENT: URS Corporation Case Narrative
Project Name: Desert Rock Energy .
Project Number: 23444264.33202 Data Qualifiers

Work Order: 0505165
Date Received:  12-May-05

One or more of the following data qualifiers may be associated with your analytical and/or quality control data.

H3 Sample was received and analyzed past holding time.
D2 Sample required dilution due to high concentration of target analyte.

1of1



TRANSWEST Date Printed 12-Jun-05
SREDUHEM License No. AZM133/AZ0133
CLIENT: URS Corporation
Project Name:  Desert Rock Energy Work Order Sample Summary
Project Number: 23444264.33202
Work Order: 0505165
Date Received:  12-May-05
Client Sample ID Lab Sample ID Test Code Collection Date
12T-655 0505165-01A EPA120.1 5/11/2005 2:00:00 PM
EPA150.1 5/11/2005 2:00:00 PM
EPA180.1 5/11/2005 2:00:00 PM
EPA300 5/11/2005 2:00:00 PM
SM 2540 C 5/11/2005 2:00:00 PM
SM 4500-NO2 B 5/11/2005 2:00:00 PM
SM2320 B 5/11/2005 2:00:00 PM
0505165-01B EPA353.2 5/11/2005 2:00:00 PM
0505165-01C EPA200.7 5/11/2005 2:00:00 PM
EPA200.9 5/11/2005 2:00:00 PM
0505165-01D 5/11/2005 2:00:00 PM
0505165-01E 5/11/2005 2:00:00 PM
EPA901.1 5/11/2005 2:00:00 PM
12T-633 0505165-02A EPA120.1 5/11/2005 2:30:00 PM
EPA150.1 5/11/2005 2:30:00 PM
EPA180.1 5/11/2005 2:30:00 PM
EPA300 5/11/2005 2:30:00 PM
SM 2540 C 5/11/2005 2:30:00 PM
SM 4500-NO2 B 5/11/2005 2:30:00 PM
SM2320 B 5/11/2005 2:30:00 PM
0505165-02B EPA353.2 5/11/2005 2:30:00 PM
0505165-02C EPA200.7 5/11/2005 2:30:00 PM
EPA200.9 5/11/2005 2:30:00 PM
0505165-02D 5/11/2005 2:30:00 PM
0505165-02E 5/11/2005 2:30:00 PM
EPA901.1 5/11/2005 2:30:00 PM
12K-320 0505165-03A EPA120.1 5/11/2005 3:10:00 PM
EPA150.1 5/11/2005 3:10:00 PM
EPA180.1 5/11/2005 3:10:00 PM
EPA300 5/11/2005 3:10:00 PM
SM 2540 C 5/11/2005 3:10:00 PM
SM 4500-NO2 B 5/11/2005 3:10:00 PM
SM2320 B 5/11/2005 3:10:00 PM
0505165-03B EPA353.2 5/11/2005 3:10:00 PM
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CLIENT: URS Corporation
Project Name: Desert Rock Energy
Project Number: 23444264.33202
Work Order: 0505165

Date Received:  12-May-05

Work Order Sample Summary

Client Sample ID Lab Sample ID Test Code Collection Date
12K-320 0505165-03C EPA200.7 5/11/2005 3:10:00 PM
EPA200.9 5/11/2005 3:10:00 PM
0505165-03D 5/11/2005 3:10:00 PM
0505165-03E 5/11/2005 3:10:00 PM

20f2



Date Printed 09-Jun-05

License No. AZM133/AZ0133
CLIENT: URS Corporation
Project Name: Desert Rock Energy Definitions
Project Number: 23444264.33202
Work Order: 0505165
Date Received:  12-May-05

Analytical Spike (AS)  The AS is a known amount of a target analyte added to a sample after it has been
distilled, digested, or extracted and is ready for analysis. The AS is generally performed
if the MS has failed. It is used to indicate interference that arises from sample
distillation, digestion, or extraction as opposed to interference that is innate to the matrix.

Continuing Curve The CCV is also referred to as a curve check. This is a standard analyzed at specified

Verification (CCV) intervals during an analysis. The CCV verifies the stability and accuracy of the
calibration curve. There are specific CCV recovery acceptance criteria for each method.

Dilution Factor (DF) The DF is an indication of how much a sample had to be diluted in order to quantitate it
on a standard curve. The DF is indicated in the reported sample result. The sample PQL
increases as the dilution increases.

Internal Standard (IS) ~ The IS is a compound that is similar to the organic compound of interest in terms of
chemical composition but is unique in that it is rare in the environment. The same
concentration of IS is added to every sample for some organic methods.

Laboratory Control The LCS is also referred to as a blank spike. The LCS is an addition of a known amount

Sample (LCS) of a target analyte (from the same source as calibration standards or spikes) to an aliquot
of deionized water or other appropriate clean matrix. The LCS is processed through the
entire method procedure in the same manner as samples.

Matrix Spike (MS) The MS is a known amount of a target analyte added to a sample. The MS is processed
through the entire method procedure in the same manner as samples.

Method Blank (MB) The MB is an aliquot of deionized water or other appropriate clean matrix that is thought
to be free of the analyte in question. The MB is processed through the entire extraction
or analysis procedure and is used to indicate contamination in the lab.

Method Detection The MDL is the lowest level of detection of which a method is capable.

Limit (MDL)

Practical Quantitation =~ The PQL is the lowest value at which Transwest Geochem can detect an analyte in

Limit (PQL) matrix with a high degree of confidence. The PQL will increase as the DF increases.

Relative Percent
Difference (RPD)

Secondary Source QC
Sample (LCSV)

Surrogate

Trip Blank (TB)

The PQL is greater than or equal to the MDL.

The RPD is a measure of precision (the ability to obtain the same result on re-analysis of
the same sample). It is calculated using the result of a sample, MS, LCS, or LCSV and
its associated duplicate result.

The LCSYV is also referred to as a second source laboratory control sample. It is the
same type of standard as a calibration or spiking standard but is obtained from a different
source. The LCSV is an indication of the primary standard quality, method performance,
and instrument performance.

A surrogate compound is similar to the organic compound of interest in terms of
chemical composition but is unique in that it is rare in the environment. When
surrogates are used, they are added to every sample, blank and standard. Surrogate
recovery is used as an indication of extraction and/or analytical success.

The TB is a portion of deionized water preserved in the same manner as the samples.
The TB travels from the lab, to the field, and then back to the lab with the samples from

the field. The TB serves as an indication of contamination introduced during sample
transportation.
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Date Printed 09-Jun-05
License No. AZM133/AZ0133

CLIENT: URS Corporation

Project Name:  Desert Rock Energy References
Project Number: 23444264.33202

Work Order: 0505165

Date Received:  12-May-05

Transwest Geochem, Inc. uses the methods outlined in the following references:

Code of Federal Regulations, 40CFR, Part 136, Appendix A, 1998.

Standard Methods for the Examination of Water and Wastewater, 19th Edition, 1995.

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, Revised March 1983.

Methods for the Determination of Inorganic Substances in Environmental Samples,
EPA/600/R-93/100, Revised August 1993.

Methods for the Determination of Metals in Environmental Samples, Supplement 1: EPA/600/R-
94/111, Revised May 1994.

Methods for the Determination of Organic Compounds in Drinking Water, EPA/600/4-88/039,
Revised July, 1991; EPA-600/4-90/020, Supplement I, July 1990; EPA-600/R-92/129;
Supplement II, August 1992; EPA-600/R-95/131, Supplement III, August 1995.

Hach, Water Analysis Handbook, 3rd Edition, 1997.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition,
1986 including Update I, July 1992; Update IIA, August 1993; Update II; September 1994;
Update IIB, January 1995; Update III, December 1996

Bureau of Laboratory Services, State of Arizona Department of Health Services Method
418.1AZ: TPH in Soil, September 1994.

Bureau of Laboratory Services, State of Arizona Department of Health Services Method
8015AZ.R1, September 1998. (Comment: C6-C10 GRO reported by this method is not to be
used in compliance situations)

ASTM MethodD4982, Annual Book of ASTM Standards, Volumes 11.01 and 11.02, 1995

The Determination of Polychlorinated Biphenyls in Transformer Fluid and Waste Oils, EPA-600
4-81-045, September 1982.
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Date Printed 12-Jun-05

License No.

AZM133/AZ0133

CLIENT: URS Corporation Client Sample ID: 12T-655
Work Order: 0505165 Collection Date: 5/11/2005 2:00:00 PM
Lab ID: 0505165-01 Matrix: Groundwater
Project Name:  Desert Rock Energy
Project Number: 23444264.33202
Test Date Date

Analyte Result PQL  Qual Units DF Code Prepared Analyzed Analyst BatchID
Specific Conductance 270 1.0 pmhos/cm 1.0 EPA120.1 N/A 5/13/05 SO COND_W-5/13/2005
pH 8.1 N/A H3 - 1.0 EPA150.1 N/A 513051130 SO PH_W-5/13/2005
Temperature °C. 21.8 N/A -~ 10 EPA150.1 N/A 5130051130 SO PH_W-5/13/2005
Turbidity <0.02 0.02 NTU 10 EPA180.1 N/A 54305755 SO TURB_W-5/3/2005
Chiloride 4.5 25 mg/L 10 EPA300 N/A 5/19/05 TL 1C-5/19/2005
Fluoride <050 050 mg/L 10 EPA300 N/A 5119105 L 1C-5/19/2005
Sulfate 6.6 3.0 mg/L 10 EPA300 N/A 5/19/05 TL 1C-519/2005
Nitrate (As N) <0.50 050 mglL 10 EPA353.2 N/A 5/25/05 TL  NO3_W-5/2512005
Total Dissolved Solids 160 10 mglL 1.0 SM2540C N/A 5/16/05 BJK  TDS_DW-5/17/2005
Nitrite (As N) <0.020 0.020 mglL 10  SM4500-N02B N/A 51305949 KMB  NO2_DW-5/13/2005
Alkalinity, Bicarbonate (As C 140 20 mglL 1.0 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Carbonate (As CaCO3) <20 20 mg/lL 1.0 SM2320B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Hydroxide (As CaCO3) <20 20 mg/L 1.0 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Total (As CaCO3) 140 20 mg/lL 10 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Aluminum <0.10 0.10 mglL 10 EPA200.7 5M6/05 516051535  JM 9415
Barium 0.14 0.010 mg/L 1.0 EPA200.7 51605 516051535 UM 9415
Boron <0.10 0.10 mglL 10 EPA200.7 5M6/05 516051535 M 9415
Cadmium <0.0030 0.0030 mglL 10 EPA200.7 5M605  SATO5 1111 M 9415
Calcium 20 10 mg/L 10 EPA200.7 5/16/05  5M6051535 UM 9415
Chromium <0.010 0.010 mglL 1.0 EPA200.7 516005 516051535  JM 9415
Cobalt <0.010 0.010 mglL 10 EPA200.7 5M6005  5M6051535 M 9415
Copper 0.29 0.010 mglL 1.0 EPA200.7 51605 516051535  JM 9415
Iron <0.10 0.10 mg/lL 10 EPA200.7 5M605  5M6051535  JM 9415
Magnesium 40 1.0 mglL 10 EPA200.7 546005 516051535 M 9415
Nickel <0.010 0.010 mglL 10 EPA200.7 546005 516051535  JM 9415
Potassium 28 20 mg/L 10 EPA200.7 5M6/05  5/16/05 15:35 M 9415
Silica 19 043 mglL 1.0 EPA200.7 51605 516051535  JM 9415
Silver <0.0050 0.0050 mglL 1.0 EPA200.7 5M6/05  5M6051535  JM 9415
Sodium 34 20 mglL 10 EPA200.7 51605 516051535 UM 9415
Antimony <0.0030 0.0030 mglL 10 EPA200.9 N/A 5/16/05 KMB 20095/16/05
Arsenic <0.0040 0.0040 mglL 10 EPA200.9 NIA 5/23/05 KMB 20095/23/2005
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_TRANSWEST Date Printed 12-Jun-05

- GEOCHEM

License No. AZMI133/AZ0133

CLIENT: URS Corporation
Work Order: 0505165
Lab ID: 0505165-01

Project Name: Desert Rock Energy
Project Number: 23444264.33202

Client Sample ID: 12T-655
Collection Date: 5/11/2005 2:00:00 PM
Matrix: Groundwater

Test Date Date
Analyte Result PQL  Qual Units DF Code Prepared Analyzed Analyst BatchID
Lead 0.0095 0.0030 mglL 1.0 EPA200.9 NA 51805  KMB  20095/18/2005
Selenium <0.0030 0.0030 molL 10 EPA2009 NIA S5 KMB  2009_5/17/2005
Thallium <0.0020 0.0020 mglL 1.0 EPA200.9 N/A 5/26/05 KMB  200.9_TL-5/26/2005
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_TRANSWEST Date Printed 12-Jun-05

BEOUHEM License No. AZM133/AZ0133
CLIENT: URS Corporation Client Sample ID: 12T-633
Work Order: 0505165 Collection Date: 5/11/2005 2:30:00 PM
Lab ID: 0505165-02 Matrix: Groundwater

Project Name: Desert Rock Energy
Project Number: 23444264.33202

Test Date Date

Analyte Result PQL  Qual Units DF Code  Prepared Analyzed Analyst BatchID
Specific Conductance 280 1.0 pmhos/cm 1.0 EPA120.1 NIA 5/13105 SO COND_W-5/13/2005
pH 9.0 N/A H3 - 10 EPA150.1 N/A 5M30511:30 SO PH_W-5/13/2005
Temperature °C. 21.5 N/A - 10 EPA150.1 N/A 51305 11:30 SO PH_W-5/13/2005
Turbidity <0.02 0.02 NTU 10 EPA180.1 NIA 5M305755 SO TURB_W-5/13/2005
Chloride <25 25 mglL 10 EPA300 NIA 5/19/05 TL 1C-5119/2005
Fluoride <0.50 050 mglL 10 EPA300 NIA 5/19/05 TL 1C-5/19/2005
Sulfate 34 30 mg/L 1.0 EPA300 N/A 5/19/05 TL 1C-5/19/2005
Nitrate (As N) <0.50 0.50 mglL 10 EPA353.2 NIA 5/25/05 TL  NO3_W-5/25/2005
Total Dissolved Solids 170 10 mg/L 1.0 SM2540C NiA 5/16/05 BJK  TDS_DW-5/17/2005
Nitrite (As N) <0.020 0.020 mglL 10  SM4500-NO2B NIA 51305949 KMB  NO2_DW-5/13/2005
Alkalinity, Bicarbonate (As C 89 20 mgiL 1.0 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Carbonate (As Ca 50 20 mglL 1.0 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Hydroxide (As CaCO3) <20 20 mg/L 1.0 SM23208 N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Total (As CaCO3) 140 20 mg/L 1.0 SM2320B NIA 5/18/05 KMB  ALK_W-5/18/2005
Aluminum <0.10 0.10 mglL 10 EPA200.7 516/05 516051539 M 9415
Barium 0.014 0.010 mglL 1.0 EPA200.7 516/05 5160051539  JM 9415
Boron <0.10 0.10 mglL 1.0 EPA200.7 51605 516051539 UM 9415
Cadmium <0.0030 0.0030 mglL 10 EPA200.7 516005 517051114 UM 9415
Calcium 13 10 mglL 1.0 EPA200.7 51605  5/16/051539 M 9415
Chromium <0.010 0.010 mg/L 1.0 EPA200.7 51605 5160051539  JM 9415
Cobalt <0.010 0.010 mglL 10 EPA200.7 51605 516051539  JM 9415
Copper <0.010 0.010 mg/lL 1.0 EPA200.7 5M16/05 516051539 UM 9415
Iron <0.10 0.10 mglL 1.0 EPA200.7 516005 5160051539 UM 9415
Magnesium <1.0 10 mg/L 10 EPA200.7 5116/05 5/16/05 15:39 M 9415
Nickel <0.010 0.010 mglL 10 EPA200.7 516005 516051539 M 9415
Potassium <20 20 mg/L 1.0 EPA200.7 5M6/05 516051539 UM 9415
Silica 16 0.43 mg/L 1.0 EPA200.7 51605  5/16/051539 UM 9415
Silver <0.0050 0.0050 mg/L 10 EPA200.7 51605 516051539 UM 9415
Sodium 68 20 mall 1.0 EPA200.7 51605 516051539  JM 9415
Antimony <0.0030 0.0030 mgiL 1.0 EPA200.9 NIA 5/16/05 KMB 20095/16/05
Arsenic <0.0040 0.0040 mg/L 1.0 EPA200.9 N/A 5/23/05 KMB 20095/23/2005
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_TRANSWEST Date Printed 12-Jun-05

GEOLHE] License No. AZM133/AZ0133
CLIENT: URS Corporation Client Sample ID: 12T-633
Work Order: 0505165 Collection Date: 5/11/2005 2:30:00 PM
Lab ID: 0505165-02 Matrix: Groundwater

Project Name: Desert Rock Energy
Project Number: 23444264.33202

Test Date Date
Analyte Result PQL Qual Units DF Code Prepared Analyzed Analyst BatchID
Lead <0.0030 0.0030 mglL 10 EPA200.9 N/A 518105 KMB 20095/18/2005
Selenium <0.0030 0.0030 mglL 10 EPA200.9 NIA 517105 KMB 2009_5/17/2005
Thallium <0.0020 0.0020 mglL 10 EPA200.9 NIA 5/26/05 KMB  200.9_TL-5/26/2005
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BEQUHERM

Date Printed 12-Jun-05

License No.

AZM133/AZ0133

CLIENT: URS Corporation

Work Order: 0505165
Lab ID: 0505165-03

Project Name:  Desert Rock Energy
Project Number: 23444264.33202

Client Sample ID: 12K-320

Collection Date: 5/11/2005 3:10:00 PM
Matrix: Groundwater

Test Date Date

Analyte Result PQL Qual Units DF Code Prepared Analyzed Analyst BatchID
Specific Conductance 500 1.0 pmhos/cm 1.0 EPA120.1 N/A 513105 SO  COND_W-5/13/2005
pH 9.3 N/A H3 - 1.0 EPA150.1 N/A 5M30511:30 SO PH_W-513/2005
Temperature °C. 215 N/A - 10 EPA150.1 N/A 513051130 SO PH_W-5/13/2005
Turbidity <0.02 0.02 NTU 10 EPA180.1 NIA 5M305755 SO TURB_W-5/13/2005
Chloride 45 25 mglL 10 EPA300 NIA 5/19/05 TL 1C-5119/2005
Fluoride <050 050 mglL 10 EPA300 NIA 5/19/05 TL 1C-5/19/2005
Sulfate 52 30 mg/L 1.0 EPA300 NA 5/19/05 TL 1C-5119/2005
Nitrate (As N) <050 050 mg/L 10 EPA353.2 NIA 5/25/05 TL  NO3_W-5/25/2005
Total Dissolved Solids 300 10 mglL 1.0 SM2540 C N/A 5/16/05 BJK  TDS_DW-5/17/2005
Nitrite (As N) <0.020 0.020 mglL 10 SM4500-N02B NIA 51305949 KMB  NO2_DW-5/13/2005
Alkalinity, Bicarbonate (As C 100 20 mglL 10 SM2320B8 N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Carbonate (As Ca 97 20 mglL 1.0 SM2320B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Hydroxide (As CaCO3) <20 20 mglL 1.0 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Alkalinity, Total (As CaCO3) 200 20 mg/L 1.0 SM2320 B N/A 5/18/05 KMB  ALK_W-5/18/2005
Aluminum <0.10 0.10 mglL 10 EPA200.7 516005 5160051542 UM 9415
Barium 0.036 0.010 mglL 10 EPA200.7 5M6/05 516051542 M 9415
Boron <0.10 0.10 mglL 1.0 EPA200.7 51605  5M6/0515:42 M 9415
Cadmium <0.0030 0.0030 mg/L 1.0 EPA200.7 51605  SMTO51118 UM 9415
Calcium 11 1.0 mglL 1.0 EPA200.7 516005 5160051542 UM 9415
Chromium <0.010 0.010 mglL 10 EPA200.7 516005  5M60515:42 UM 9415
Cobalt <0.010 0.010 mglL 10 EPA200.7 51605 5160051542 UM 9415
Copper <0.010 0.010 mg/L 10 EPA200.7 516005 516051542  JM 9415
Iron <0.10 0.10 mglL 10 EPA200.7 5M6/05  5M6051542  JM 9415
Magnesium <10 10 mg/lL 10 EPA200.7 5/16/05 5/16/05 15:42 M 9415
Nickel <0.010 0.010 mglL 10 EPA200.7 516005  5M6051542 UM 9415
Potassium <20 2.0 mgiL 10 EPA200.7 516005  5M6051542  JM 9415
Silica 18 0.43 mglL 1.0 EPA200.7 516105 5160051542  JM 9415
Silver <0.0050 0.0050 mglL 1.0 EPA200.7 51605 516051542 UM 9415
Sodium 110 10 D2 mglL 50 EPA200.7 516005 516051751  JM 9415
Antimony <0.0030 0.0030 mglL 10 EPA200.9 NIA 516105 KMB 20095/16/05
Arsenic <0.0040 0.0040 mglL 1.0 EPA200.9 N/A 5/23/05 KMB 20095/23/2005
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Date Printed 12-Jun-05
License No. AZM133/AZ0133

CLIENT: URS Corporation Client Sample ID: 12K-320
Work Order: 0505165 Collection Date: 5/11/2005 3:10:00 PM
Lab ID: 0505165-03 Matrix: Groundwater

Project Name: Desert Rock Energy
Project Number: 23444264.33202

Test Date Date

~ Analyte Result PQL  Qual Units DF Code Prepared Analyzed Analyst BatchID
Lead <0.0030 0.0030 mglL 1.0 EPA2009 /A 51805  KMB 20095/18/2005
Selenium <0.0030 0.0030 mg/L 10 EPA200.9 N/A 5117105 KMB 2009_6/1712005
Thallium <0.0020 0.0020 mglL 10 EPA200.9 NIA 52605  KMB  200.9_TL-5/26/2005
6 of 6
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Date: 09-Jun-05
License No. AZM133/AZ0133

CLIENT: URS Corporation QC SUMMARY REPORT
Work Order: 0505165
Project: Desert Rock Energy/23444264.33202 Method Blank
Test Date Date
Analyte Result PQL  Qual Units DF Code Prepared Analyzed Analyst BatchID
Chloride <25 25 mg/L 1 EPA300 N/A 519/05 TL 1C-5/19/2005
Fluoride <0.50 0.50 mg/L 1 EPA300 N/A 519/05 TL 1C-5/19/2005
Sulfate - <3.0 3.0 mg/L 1 EPA300 N/A 5119/05 TL 1C-5/19/2005
Nitrate (As N) <0.50 0.50 mg/L 1 EPA353.2 N/A 5/25/05 TL NO3_W-5/25/2005
Nitrate-Nitrite (As N) <0.50 0.50 mg/L 1 EPA353.2 N/A 5/25/05 TL NO3_W-5/25/2005
Total Dissolved Solids <10 10 mg/L 1 SM 2540 C N/A 5/16/05 BJK  TDS_DW-5/17/2005
Nitrite (As N) <0.020 0.020 mg/L 1 SM4500-NO2B NIA 51305949  KMB  NO2_DW-5/13/2005
Alkalinity, Bicarbonate (As <20 20 mg/L 1 SM2320 B NIA 5/18/05 KMB ALK_W-5/18/2005
CaC03)
Alkalinity, Carbonate (As CaCO3) <20 20 mg/L 1 SM2320 B N/A 5/1805 KMB ALK_W-5/18/2005
Alkalinity, Hydroxide (As CaCO3) <20 20 mg/L 1 SM2320 B NIA 518/05 KMB ALK_W-5/18/2005
Alkalinity, Total (As CaCO3) <20 20 mg/L 1 SM2320 B NIA 51805 KMB ALK_W-5/18/2005
Aluminum <0.10 0.10 mg/L 1 EPA200.7 5/16/05 5160051517 JM 9415
Barium <0.010 0.010 mg/L 1 EPA200.7 516/05 5160051517 JM 9415
Boron <0.10 0.10 mg/L 1 EPA200.7 516/05 5160051517 JM 9415
Calcium <1.0 10 mg/L 1 EPA200.7 516/05 5160051517  JM 9415
Chromium <0.010 0.010 mg/L 1 EPA200.7 5/16/05 5160051517  JM 9415
Cobalt <0.010 0.010 mg/L 1 EPA200.7 5116/05 5160051517 JM 915
Copper <0.010 0.010 mg/L 1 EPA200.7 5/16/05 5M6/0515:17  JM 95
Iron <0.10 0.10 mg/L 1 EPA200.7 5/16/05 5160051517  JM 9415
Magnesium <1.0 10 mg/L 1 EPA200.7 516/05 5160051517 M 9415
Nickel <0.010 0.010 mg/L 1 EPA200.7 5/16/05 5160051517 M 9415
Potassium <2.0 20 mg/L 1 EPA200.7 5/16/05 5160051517 M 9415
Silica <0.43 043 mgiL 1 EPA200.7 516/05 5160051517 M 9415
Silver <0.0050 0.0050 mg/L 1 EPA200.7 5/16/05 516105 15:17 M 9415
Sodium <2.0 2.0 mg/L 1 EPA200.7 5/16/05 5/16/05 15:17 M 9415
Cadmium <0.0030 0.0030 mg/L 1 EPA200.7 5/16/05 517105 10:53 M 9415
Antimony <0.0030 0.0030 mg/L 1 EPA200.9 N/A 5/16/05 KMB 20095/16/05
Selenium <0.0030 0.0030 mg/L 1 EPA200.9 N/A 5/17/05 KMB 2009_5/17/2005
Lead <0.0030 0.0030 mg/L 1 EPA200.9 N/A 5118/05 KMB 20095/18/2005
Arsenic <0.0040 0.0040 mg/L 1 EPA200.9 N/A 5/23/05 KMB 20095/23/2005
Thallium <0.0020 0.0020 mg/L 1 EPA200.9 N/A 5/26/05 KMB  200.9_TL-5/26/2005
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Date: 09-Jun-05
License No. AZM133/AZ0133

CLIENT: URS Corpo;ation — QC SUMMARY REPORT

Work Order: 0505165

Project: Desert Rock Energy/23444264.33202 Sample Duplicate
RPD % RPD Test Date Date

Analyte Result PQL  Units RefVal RPD Limit Code Prepared Analyzed Analyst Qual

Sample ID: 0505117-03AD Batch ID: COND_W-5/13/2005

Client ID:

Specific Conductance 4260 10 pmhosicm 4280 0% 1 EPA120.1 NA 5/12/05 » SO

Sample ID: 0505165-03AD Batch ID: COND_W-5/13/2005

Client ID: 12K-320

Specific Conductance 502.0 1.0 pmhos/cm 5020 0% 1 EPA120.1 NiA 51305 SO

Sample ID: 0505187-01BD Batch ID: NO3_W-5/25/2005

Client ID:

Nitrate-Nitrite (As N) 3536 050  mglL 3540 0% §  EPA332 NIA 5/25/05 TL

Sample ID:  0505254-02AD Batch ID: NO3_W-5/25/2005

Client ID:

Nitrate-Nitrite (As N) <0.50 050  mglL <050 0% 8  EPA3S2 NiA 5125105 T

Sample ID:  0505165-03AD Batch ID: PH_W-5/13/2005

Client ID:  12K-320

Temperature °C. 21.40 N/A - 2150 0% 20  EPAIS0.1 NIA 5/13/05 11:30 S0

pH 9.306 N/A - 9297 0% 20  EPA150.1 NA 5/13/05 11:30 SO

Sample ID: 0505165-01AD Batch ID: TDS_DW-5/17/2005

Client ID:  12K-655

Total Dissolved Solids 154.0 10  mglL 1560 1% 14  SM2540C NIA 5/16/05 BJK

Sample ID:  0505165-03AD Batch ID: TURB_W-5/13/2005

Client ID:  12K-320

Turbidity <0.02 002 NTU <002 0% 4 EPA1801 NA 5/13/05 7:55 SO
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Date: 12-Jun-05
TRANSWESRY .
LRI HENY License No. AZM133/AZ0133
CLIENT: URS Corporation QC SUMM \RY REPORT
Work Order: 0505165 ] e Duo
Project: Desert Rock Energy/23444264.33202 Sample Matrix Spike Duplicate
SPK  SPK % Low  High RPD % RPD
Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: 0505165-02A-MSD

Batch ID: IC-5/19/2005

Test Code: EPA300

Date Analyzed: 05/19/05 00:00

ClientID: 12T-633 Units mg/L Date Prepared: N/A

Chloride 24.88 25 25.00 100% 80 113 252 1% 6
Fluoride 4957 0.50 5.000 99% 80 113 5016 1% 5
Sulfate 31.04 30 30.00 3.445 92% 80 11 31.34 1% 6
Sample ID: 0505165-02A-MS Batch ID: IC-5/19/2005 Test Code: EPA300 Date Ana]yzed; 05/19/05 00:00
Client ID: 12T-633 Units mg/L Date Prepared: N/A

Chloride 2520 25 25.00 101% 80 113

Fluoride 5.016 0.50 5.000 100% 80 113

Sulfate 31.34 30 30.00 3445  93% 80 11

Sample ID: 0505187-01BS
Client ID:

Batch ID: NO3_W-5/25/2005

Test Code: EPA353.2
Units mg/L

Date Analyzed: 05/25/05 00:00
Date Prepared: N/A

Nitrate-Nitrite (As N)

13.86 1.0 10.00

3492 104% 90 110

Sample ID: 0505254-02A8
Client ID:

Batch ID; NO3_W-5/25/2005

Test Code: EPA353.2
Units mg/L

Date Analyzed: 05/25/05 00:00
Date Prepared: N/A

Nitrate-Nitrite (As N)

5.043 0.50 5.000

101% 90 110

Sample ID: 0505165-01A-MSD
Client ID: 12T-655

Batch ID: NO2_DW-5/13/2005

Test Code: SM 4500-NO2 B
Units mg/L

Date Analyzed: 05/13/05 09:49
Date Prepared: N/A

Nitrite (As N)

0.09540 0.020  0.1000

95% 63 130

0.1 5% 6

Sample ID: 0505165-01A-MS
Client ID: 12T-655

Batch ID: NO2_DW-5/13/2005

Test Code: SM 4500-NO2 B
Units mg/L

Date Analyzed: 05/13/05 09:49
Date Prepared: N/A

Nitrite (As N)

0.1000 0020  0.1000

100% 63 130

Sample ID: 0505094-01ASD
Client ID:

Batch ID: ALK_W-5/18/2005

Test Code: SM2320 B
Units mg/L

Date Analyzed: 05/ 18/05 00:00
Date Prepared: N/A

Alkalinity, Total (As CaCO3)

2810 20 167.0

1357 87% 69 17

27741 1% 3

Sample 1D: 0505094-01AS
Client ID:

Batch ID; ALK_W-5/18/2005

Test Code: SM2320 B
Units mgL

Date Analyzed: 05/18/05 00:00
Date Prepared: N/A

Alkalinity, Total (As CaCO3)

2774 20 167.0

135.7 85% 69 17

Confidential and Privileged
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TRANSWERTY

& A

Date:

12-Jun-05

License No. AZM133/AZ0133

CLIENT: URS Corporation QC SUMMARY REPORT

Work Order: 0505165 Sample Matrix Spike

Project: Desert Rock Energy/23444264.33202 amp p
SPK SPK % Low High RPD % RPD

Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: 0505165-03C-MS Batch ID: 9415 Test Code: EPA200.7 Date A_nalyzed; 05/16/05 15:46

ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05

Aluminum 12.36 0.10 11.00 112% 70 130

Barium 1.118 0.010 1.000 0.03648 108% 70 130

Boron 1.106 0.10 1.000 111% 70 130

Calcium 29.63 1.0 26.00 1075 110% 70 130

Chromium 1.030 0.010 1.000 103% 70 130

Cobalt 1.109 0.010 1.000 1% 70 130

Copper 0.9563 0.010 1.000 96% 70 130

Iron 0.9642 0.10 1.000 96% 70 130

Magnesium 27.83 1.0 26.00 107% 70 130

Nickel 1.057 0.010 1.000 106% 70 130

Silica 29.55 043 10.70 1829 105% 70 130

Silver 0.08005 0.0050 0.07500 107% 70 130

Sa;mple ID: 0505165-03C-MSD  Batch ID: 9415 Test Code: EPA200.7 Date Analyzed; 05/16/05 15:49

Client ID: 12K-320 Units mg/L Date Prepared: 5/16/05

Aluminum 12.88 0.10 11.00 17% 70 130 12.36 4% 12

Barium 1.153 0.010 1.000 0.03648 112% 70 130 1.118 3% 9

Boron 1.154 0.10 1.000 115% 70 130 1.106 4% 12

Calcium 30.69 1.0 26.00 1075  114% 70 130 29.63 4% 7

Chromium 1.075 0.010 1.000 108% 70 130 1.03 4% 7

Cobalt 1.160 0.010 1.000 116% 70 130 1.109 4% 7

Copper 0.9826 0.010 1.000 98% 70 130 0.9563 3% 8

Iron 1.018 0.10 1.000 102% 70 130 0.9642 5% 12

Magnesium 28.82 1.0 26.00 1% 70 130 27.83 3% 8

Nickel 1.096 0.010 1.000 110% 70 130 1.057 4% 7

Silica 30.72 043 10.70 1829 116% 70 130 29.55 4% 13

Silver 0.08189 0.0050 0.07500 109% 70 130 0.08005 2% 15

Sample ID: 0505119-04B-MS Batch ID: 9415 Test Code: EPA200.7 Date Analyzed; 05/16/05 16:36

Client ID: Units mg/L Date Prepared: 5/16/05

Chromium 1.049 0.010 1.000 105% 70 130

Sample ID: 0505119-04B-MSD  Batch ID: 9415 Test Code: EPA200.7 Date Analyzed; 05/16/05 16:40

Client ID: Units mg/L Date Prepared: 5/16/05

Chromium 1.088 0.010 1.000 109% 70 130 1.049 4% 7

Sample ID: 0505165-03C-MS Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 17:55

ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05

Potassium 27.59 10 25.00 110% 70 130

Sodium 136.6 10 25.00 1134 93% 70 130

Confidential and Privileged
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r Date: 12-Jun-05
L TRAnswESY ,
GEOCHENY License No. AZM133/AZ0133
CLIENT: URS Corporation QC SUMMARY REPORT
Work Order: 0505165 ) . .
Project: Desert Rock Energy/23444264.33202 Sample Matrix Spike Duplicate
SPK  SPK % Low  High RPD % RPD

Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual
Sample ID: 0505165-03C-MSD Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 17:59
ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05
Potassium 27.93 10 25.00 112% 70 130 27.59 1% 13
Sodium 137.3 10 25.00 1134 96% 70 130 136.6 1% 8
Sample ID: 0505165-03C-MS Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 11:21
ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05
Cadmium 1.103 0.0030 1.000 110% 70 130
Sample ID: 0505165-03C-MSD  Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 11:25
Client ID: 12K-320 Units mg/L Date Prepared: 5/16/05
Cadmium 1.075 0.0030 1.000 108% 70 130 1.103 3% 7
Samp]e ID: 0505165-01C-MSD  Batch ID: 20095/16/05 Test Code: EPA200.9 Date Analyzed: 05/16/05 00:00
ClientID: 12T-655 Units mg/L Date Prepared: N/A
Antimony 0.01310 0.0030 0.01500 87% 70 130 0.01283 2% 14
Sample ID: 0505165-01C-MS Batch ID: 20095/16/05 Test Code: EPA200.9 Date Analyzed: 05/16/05 00:00
ClientID: 12T-655 Units mg/L Date Prepared: N/A
Antimony 0.01283 0.0030 0.01500 86% 70 130
Sample ID: 0505165-03C-MSD  Batch ID: 2009_5/17/2005 Test Code; EPA200.9 Date Analyzed: 05/17/05 00:00
Client ID: = 12K-320 Units mg/L Date Prepared: N/A
Selenium 0.01369 0.0030 0.01500 91% 70 130 0.0129 6% 17
Sample ID: 0505165-03C-MS Batch ID: 2009_5/17/2005 Test Code: EPA200.9 Date Analyzed: 05/17/05 00:00
ClientID: 12K-320 Units mg/L Date Prepared: N/A
Selenium 0.01290 0.0030 0.01500 86% 70 130
Sample ID: 0505165-03C-MSD  Batch ID: 20095/18/2005 Test Code: EPA200.9 Date Analyzed: 05/18/05 00:00
ClientID: 12K-320 Units mgL Date Prepared: N/A
Lead 0.01384 0.0030 0.01500 92% 70 130 0.01384 0% 13
Sample ID: 0505165-03C-MS Batch ID: 20095/18/2005 Test Code: EPA200.9 Date Analyzed: 05/18/05 00:00
Client ID: 12K-320 Units mg/L Date Prepared: N/A
Lead 0.01384 0.0030 0.01500 92% 70 130
Sample ID: 0505165-03C-MSD Batch ID; 20095/23/2005 Test Code: EPA200.9 Date Analyzed: 05/23/05 00:00
Client ID: 12K-320 Units mg/L Date Prepared: N/A
Arsenic 0.01874 0.0040 0.01500 125% 70 130 0.01855 1% 9
Sample ID: 0505165-03C-MS Batch ID: 20095/23/2005 Test Code: EPA200.9 Date Analyzed: 05/23/05 00:00
ClientID: 12K-320 Units mg/L Date Prepared: N/A
Arsenic 0.01855 0.0040 0.01500 124% 70 130

Confidential and Privileged
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Date: 12-Jun-05

TRAAGWESY
CEnCHESt License No. AZM133/AZ0133
CLIENT: URS Corporation
Work Order: 0505165rp QC SUMMARY REPORT
Project: Desert Rock Energy/23444264.33202 Sample Matrix Spike
SPK  SPK % Low  High RPD % RPD
Analyte Result PQL value RefVal Rec Limit Limit Ref Val RPD Limit Qual
Sample ID: 0505165-01C-MS  Batch ID: 200.9_TL-5/26/2005 Test Code: EPA200.9 Date Analyzed: 05/26/05 00:00
ClientID: 12T-655 Units mg/L Date Prepared: N/A
Thallium 0.01697 0.0020 0.01500 113% 70 130
Sample ID: 0505165-01C-MSD  Batch ID: 200.9_TL-5/26/2005 Test Code: EPA200.9 Date Analyzed: 05/26/05 00:00
ClientID: 12T-655 Units mg/L Date Prepared: N/A
Thallium 0.01714 0.0020 0.01500 114% 70 130 0.01697 1% 16

Confidential and Privileged 4of4



Date: 09-Jun-05
License No. AZM133/AZ0133

CLIENT:

URS Corporation QC SUMMARY REPORT
Work Order: 0505165 lank Soik
Project: Desert Rock Energy/23444264.33202 B pixe
SPK SPK % Low High RPD % RPD
Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: LCS

Batch ID: IC-5/19/2005

Test Code: EPA300

Date Analyzed: 05/19/05 00:00

Units: mg/L Date Prepared: N/A
Chloride 23.40 25  25.00 94% 90 110
Fluoride 4.834 050  5.000 97% 90 10
Sulfate 28.89 30 3000 96% 90 110
Sample ID: LCS Batch ID: NO3_W-5/25/2005 Test Code: EPA353.2 Date Analyzed: 05/25/05 00:00
Units: mg/L Date Prepared: N/A
Nitrate-Nitrite (As N) 5.190 0.50 5.000 104% 90 110

Sample ID: LCS

Batch ID: NO2_DW-5/13/2005

Test Code: SM 4500-NO2 B

Date Analyzed: 05/13/0509:49

Units: mg/L Date Prepared: N/A

Nitrite (As N) 0.09630 0.020  0.1000 96% 91 112

Sample ID: LCS Batch ID: ALK_W-5/18/2005 Test Code: SM2320B Date Analyzed: 05/18/05 00:00
Units: mg/L Date Prepared: N/A

Alkalinity, Total (As CaCO3) 166.7 20 167.0 100% 96 103

Sample ID: LCS-9415 Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 15:21
Units: mg/L Date Prepared: 5/16/05

Aluminum 11.93 0.10 11.00 108% 85 115

Barium 1.005 0.010 1.000 110% 85 115

Boron 1.062 0.10 1.000 106% 85 115

Calcium 27.45 1.0 26.00 106% 85 115

Chromium 1.004 0.010 1.000 100% 85 115

Cobalt 1.076 0.010 1.000 108% 85 115

Copper 0.9450 0.010 1.000 95% 85 115

Iron 0.9543 0.10 1.000 95% 85 115

Magnesium 26.99 1.0 26.00 104% 85 115

Nickel 1.021 0.010 1.000 102% 85 115

Potassium 27.08 20 25.00 108% 85 115

Silica 11.19 043 10.70 105% 85 115

Silver 0.07838 0.0050 0.07500 105% 85 115

Sodium 26.51 2.0 25.00 106% 85 115

Confidential and Privileged 1of2



Date: 09-Jun-05

License No. AZM133/AZ0133

URS Corporation

CLIENT: QC SUMMARY REPORT

Work Order: 0505165 1 i 1i

Project: Desert Rock Energy/23444264.33202 Blank Spike Duplicate

SPK  SPK % Low  High RPD % RPD

Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: LCSD-9415 Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 15:24
Units: mg/L Date Prepared:  5/16/05

Aluminum 12.05 010  11.00 110% 85 115 11.93 1% 6

Barium 1.099 0.010  1.000 110% 85 115 1.095 0% 6

Boron 1.071 010  1.000 107% 85 115 1.062 1% 7

Calcium 27.80 10  26.00 107% 85 115 2745 1% 7

Chromium 1.012 0.010 1.000 101% 85 115 1.004 1% 7

Cobalt 1.082 0.010 1.000 108% 85 115 1.076 1% 7

Copper 0.9533 0.010 1.000 95% 85 115 0.945 1% 7

Iron 0.9661 0.10 1.000 97% 85 115 0.9543 1% 8

Magnesium 27.32 10  26.00 105% 85 115 26.99 1% 6

Nickel 1.036 0.010  1.000 104% 85 115 1.021 1% 7

Potassium 2757 20 25.00 110% 85 115 27.08 2% 7

Silica 11.29 043 1070 106% 85 115 11.19 1% 6

Silver 0.07871 0.0050  0.07500 105% 85 115 0.07838 0% 7

Sodium 26.51 20 25.00 106% 85 115 26.51 0% 7

Sample ID: LCS-9415 Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 10:56
Units: mg/L Date Prepared: 5/16/05

Cadmium 1.059 0.0030 1.000 106% 85 115

Sample ID: LCSD-9415 Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 11:00
Units: mg/L Date Prepared:  5/16/05

Cadmium 1.062 0.0030 1.000 106% 85 115 1.059 0% 7

Sample ID: LCS Batch ID: 20095/16/05 Test Code: EPA200.9 Date Analyzed: 05/16/05 00:00
Units: mg/L Date Prepared: N/A

Antimony 0.01504 0.0030 0.01500 100% 85 115

Sample ID: LCS Batch ID: 2009_5/17/2005 Test Code: EPA200.9 Date Analyzed: 05/17/05 00:00
Units: mg/L Date Prepared: N/A

Selenium 0.01634 0.0030 0.01500 109% 85 115

Sample ID: LCS Batch ID: 20095/18/2005 Test Code: EPA200.9 Date Analyzed: 05/18/05 00:00
Units: mg/L Date Prepared: N/A

Lead 0.01563 0.0030  0.01500 104% 85 115

Sample ID: LCS Batch ID: 20095/23/2005 Test Code: EPA200.9 Date Analyzed: 05/23/05 00:00
Units: mg/L Date Prepared: N/A

Arsenic 0.01468 0.0040 0.01500 98% 85 115

Sample ID: LCS Batch ID: 200.9_TL-5/26/2005 Test Code: EPA200.9 Date Analyzed: 05/26/05 00:00
Units: mg/L Date Prepared: N/A

Thallium 0.01626 0.0020 0.01500 108% 85 115

Confidential and Privileged
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TRANSWEST

= = GEOCHEM

June 13, 2005

Chris Courtney
URS Corporation
7720 N. 16" St.
Suite 100

Phoenix, AZ 85020

Re:  Desert Rock Energy/23444264.33202

Work Order No.: 0505165

Dear Chris,

Attached is the original Report of Analysis from Radiation Safety Engineering, Inc.
(AZ0462) for the samples received on 5/12/2005 11:20:00 AM. The following analysis
was performed:

Radiochemical Activity in Water (pCi/L) — Gross Alpha

If you have any questions regarding the results, please call me. We appreciate your
business and thank you for choosing Transwest Geochem.

Sincerely,

(o, eLoshurn

Carlene McCutcheon
Project Manager

ADHS License No. AZM133/AZ0133

) ) —CONFIDENTIAL AND PRIVILEGED
3725 E. Atlanta Ave. e Suite 2 » Phoenix, Arizona 85040 ¢ (602) 437-0330 ¢ 1-800-927-5183 « Fax (602) 437-0660

3860 S. Palo Verde Rd. ¢ Suite 301 ¢ Tucson, Arizona 85714 ¢ (520) 573-1061 * Fax (520) 573-1063



Radiation Safety Engineering, Inc.

*

3245 N. WASHINGTON ST. - CHANDLER, ARIZONA 85225-11 2;1

Website: www.radsafe.com

Radiochemical Activity in Water (pCi/L)

Transwest Geochem
3725 E. Atlanta Avenue

Suite 2

Phoenix, AZ 85040-2960

Sample Received: May 12, 2005
Analysis Completed: May 25, 2005

(480) 897-9459
FAX (480) 892-5446

Gross Alpha Radium Radium Total Radium
Sample ID Activity Method 226 228 (pCi/L)
600/00-02 Activity Activity
(pCi/L) Method Method
903.1 904
(pCi/L) (pCi/L)
12T-655 98+15 <0.3 <0.4 <0.4
12T-633 12. £ 1.7 <03 <03 <0.3
12K-320 09+04 - - —
garard, )

Robert L. Metzger/l{/l{ \,/ C.H.P.




Arizona Department of Environmental Quality
Drinking Water Additional Radiochemical Analysis Report
***Samples To Be Taken At POE Only***

System ID System Name
05/11/2005 2:00 Carlene McCutcheon
Sample Date Sample Time Owner/Contact Person
POE# Owner/Contact Fax Number
COMPLIANCE SAMPLE TYPE
[] Reduced Monitoring Date Q1 Collected
D Quarterly Date Q2 Collected
I—__] Composite of four quarterly samples Date Q3 Collected
Date Q4 Collected

***RADIOCHEMICAL ANALYSIS***
>>>To be filled out by laboratory personnel<<<

Analysis MCL Reporting  Contaminant Cont. Analyses Result Exceed
Method Limit Name Code Run Date MCL
15 pCi/L Adjusted Gross 4000
Alpha
600/00-02 3 pCi/L Gross Alpha 4002  05/18/2005 9.8+1.5
7500 - Rn Radon 4004
00-07 30 pg/L (reserved) Combined Uranium 4006
Uranium 234 4007
Uranium 235 4008
Uranium 238 4009
5 pCi/L 1 pCi/L Combined Radium 4010  05/19/2005 <0.4
(226,228)
903.1 1 pCi/L Radium 226 4020  05/19/2005 <0.3
904.0 1 pCi/L Radium 228 4030  05/16/2005 <04

***LABORATORY INFORMATION***
>>>To be filled out by laboratory personnel<<<

Specimen Number: 12T-655

Lab ID Number: AZ0462  Lab Name: Radiation Safety Engineering, Inc.

Comments: 24813 Authorized Signature: 2 - /2. '},,Z-\)
l’r

Date Public Water System Notified:

DWAR 6: 2003



Arizona Department of Environmental Quality

Drinking Water Additional Radiochemical Analysis Report

***Samples To Be Taken At POE Only***

System ID System Name
05/11/2005 02:30 Carlene McCutcheon
Sample Date Sample Time Owner/Contact Person

602-437-0660

POE# Owner/Contact Fax Number
COMPLIANCE SAMPLE TYPE
D Reduced Monitoring Date Q1 Collected
|:| Quarterly Date Q2 Collected
D Composite of four quarterly samples Date Q3 Collected
Date Q4 Collected

***RADIOCHEMICAL ANALYSIS***
>>>To be filled out by laboratory personnel<<<

Date Public Water System Notified:
DWAR 6: 2003

Analysis MCL Reporting  Contaminant Cont. Analyses Result Exceed
Method Limit Name Code Run Date MCL
15 pCi/L Adjusted Gross 4000

Alpha
600/00-02 3 pCi/L Gross Alpha 4002  05/18/2005 12.41.7
7500 - Rn Radon 4004
00-07 30 pg/L (reserved) Combined Uranium 4006

Uranium 234 4007

Uranium 235 4008

Uranium 238 4009

5 pCi/L 1 pCi/L Combined Radium 4010  05/19/2005 <0.3

(226,228)
903.1 1 pCi/L Radium 226 4020  05/19/2005 <03
904.0 1 pCi/L Radium 228 4030  05/19/2005 <0.3

***LABORATORY INFORMATION***
>>>To be filled out by laboratory personnel<<<
Specimen Number: 12T-633
Lab ID Number: AZ0462  Lab Name: Radiation Safety Engineering, Inc.
Comments: 24814 Authorized Signature: /%7' Pl )A% )
/



Arizona Department of Environmental Quality
Drinking Water Additional Radiochemical Analysis Report
***Samples To Be Taken At POE Only***

System ID System Name
05/11/2005 03:10 Carlene McCutcheon
Sample Date Sample Time Owner/Contact Person
602-437-0660
POE# Owner/Contact Fax Number
COMPLIANCE SAMPLE TYPE
D Reduced Monitoring Date Q1 Collected
|:| Quarterly Date Q2 Collected
|:| Composite of four quarterly samples Date Q3 Collected
Date Q4 Collected

***RADIOCHEMICAL ANALYSIS***
>>>To be filled out by laboratory personnel<<<

Analysis MCL Reporting Contaminant Cont. Analyses Result Exceed
Method Limit Name Code Run Date MCL
15 pCi/L Adjusted Gross 4000
Alpha
600/00-02 3 pCi/L Gross Alpha - 4002  05/18/2005 0.9+0.4
7500 - Rn Radon 4004
00-07 30 pg/L (reserved) Combined Uranium 4006
Uranium 234 4007
Uranium 235 4008
Uranium 238 4009
5 pCi/L 1 pCi/L Combined Radium 4010
(226,228)
903.1 1 pCi/L Radium 226 4020
904.0 1 pCi/L Radium 228 4030
***LABORATORY INFORMATION***
>>>To be filled out by laboratory personnel<<<
Specimen Number: 12K-320

Lab ID Number: AZ0462  Lab Name: Radiation Safety Engineering, Inc.

Comments: 24815

Date Public Water System Notified:

DWAR 6: 2003

Authorized Signature: 44772 ,}‘ZL//\)
7 /




Radiation Safety Engineering, Inc

3245 North Washington Street
Chandler, AZ 85225

5/25/2005
Quality Assurance Report
Work Order: 0505165
Standards
Ratio of O/E Acceptable
Analysis (O/E £+ 20) limits
Alpha 0.99 0.85-1.15
Beta NA 0.85-1.15
Uranium NA 0.85 - 1.15
Radon NA 0.85-1.15
Radium-226 0.95 0.85-1.15
Radium-228 1.12 0.85-1.15
Strontium NA 0.85-1.15
Tritium NA 0.85-1.15
Blanks
Analysis Observed Expected Acceptable
Alpha <0.2 <1.0 <1.0
Beta NA <3.0 <3.0
Uranium NA <0.8 <0.8
Radon NA <150 <200
Radium-226 <0.5 <0.7 <09
Radium-228 <0.5 <0.7 <09
Strontium NA <0.8 <09
Tritium NA <400 <500
NA Not applicable.
AL 25

Robert L. Metzge%,’fﬁ.D., C.H.P.
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GEOCHEM

June 13, 2005

Chris Courtney
URS Corporation
7720 N. 16" St.
Suite 100

Phoenix, AZ 85020

Re:  Desert Rock Energy/23444264.33202

Work Order No.: 0505165

Dear Chris,

Attached is the original Report of Analysis from Aqguatic Consulting & Testing, Inc.
(AZ0003) for the samples received on 5/12/2005 11:20:00 AM. The following analysis
was performed:

Method No. SM 2520 B - Salinity

If you have any questions regarding the results, please call me. We appreciate your
business and thank you for choosing Transwest Geochem.

Sincerely,

Co e ne Codchim

Carlene McCutcheon
Project Manager

ADHS License No. AZM133/AZ0133

) ) —CONFIDENTIAL AND PRIVILEG
3725 E. Atlanta Ave. » Suite 2 ¢ Phoenix, Arizona 85040 e (602) 437-%)%30 ¢ 1-800-927-5183 = Fax (602) 437-0660

3860 S. Palo Verde Rd. ¢ Suite 301 » Tucson, Arizona 85714 e (520) 573-1061 » Fax (520) 573-1063



AQUATIC CONSULTING & TESTING, INC.

I

1525 W. University Drive, Suite 106

P.O. Box 1510
Tempe, Arizona 85281

Phone: (480) 921-8044 « FAX: (480) 921-0049

Lic. No. AZ0003

lﬂ

Client: Transwest Geochem, Inc.
3725 E. Atlanta Avenue, #2
Phoenix, AZ 85040

LABORATORY REPORT

Attn: Carlene McCutcheon

RESULTS

Date Submitted: 05/12/05
Date Reported: 06/08/05

Client ID:0505165-01D
ACT Lab No.: BM05028

Sample Type: Groundwater
Sample Time: 05/11/05 14:00

Analysis Date

Parameter Start End Method No. Result Unit
Conductivity 05/20/05 05/20/05 120.1 255. umho/cm @ 25 C
- Salinity 05/20/05 05/20/05 SM 2520 B 0.2 ppt
Client ID: 0505165-02D Sample Type: Groundwater
ACT Lab No.: BM05029 Sample Time: 05/11/05 14:30
Analysis Date
Parameter Start End Method No. Result Unit
Conductivity 05/20/05 05/20/05 1201 269. umho/cm @ 25 C
Salinity 05/20/05 05/20/05 SM 2520 B 0.2 ppt
Client ID: 0505165-03D Sample Type: Groundwater
ACT Lab No.: BM05030 Sample Time: 05/11/05 15:10
Analysis Date
Parameter Start End Method No. Result Unit
Conductivity 05/20/05 05/20/05 120.1 492. umho/cm @ 25 C
Salinity 05/20/05 05/20/05 SM 2520 B 0.3 ppt

Reviewed by: @MM

Flederick A. Amalfi, Ph\Q)
Laboratory Director
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QC Report

Sample Method Blank QCS Duplicate Duplicate Spike
Result Result % Rec Result RPD Result

Spike
% Rec

Batch ID: COND-27765
Conductivity

QC ID: BM05390 Samples: BM05028 BM05029 BM05030
1130. 1120. 0.889
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1.0 INTRODUCTION BACKGROUND

Miller Brooks Environmental, Inc. (Miller Brooks) has prepared this report on behalf of Sithe Global
Power, LLC (Sithe) for the proposed Desert Rock Power Plant located in the Four Corners Area New
Mexico (see Figure 1). This report is based upon a previous study conducted by URS Corporation
(URS) in 2005, the results of which are summarized in the report titled Final Well Impact Report
(2005). This report was prepared to incorporate new geologic and hydrogeologic data within the study
area that were not included in the previous study by URS (2005). New data evaluated from the New
Mexico Energy, Minerals, and Natural Resources Department (EMNRD) OCD Image Database
included 31 oil/gas test well logs obtained by the United States Department of the Interior (EMNRD,
2006). The logs were evaluated to more accurately approximate the depth to the top of and thickness
of the Morrison Formation, which is the primary water-bearing formation identified for the withdrawal
of groundwater for the Desert Rock Power Plant (URS, 2005).

Miller Brooks also assessed and reconstructed the previous groundwater flow model created by URS
(2005) to incorporate the new oil/gas test well data. Other revisions to the model included expansion
of the model domain, re-layering and re-contouring the model layers, inserting an additional model
layer, modifying aquifer input parameters, and simulating two new alternative well field locations per
our revised well field placement recommendation memorandum to Sithe (Miller Brooks, 2006). A
series of model simulations were then completed to provide more accurate predictions of impacts

associated with the withdrawal of groundwater from the proposed water well fields (see Figure 1).

New and/or revised figures, tables and appendices prepared by Miller Brooks and contained within

this report include the following:

New and/or Revised Figures

Figure 1 Site Reference and Well Location Map, Desert Rock Energy Project
Study Area
Figure 5 Geologic Cross Section B-B’
Figure 6 Geologic Cross Section C-C’
Figure 7 Geologic Cross Section D-D’
Figure 8 Approximate Depth to Top of the Morrison Formation
Figure 9 Approximate Thickness of the Morrison Formation
Figure 12 Model Boundary Map
Figure 13 Vertical Model Layering — Cross Section A-A’
Figure 14 Vertical Model Layering — Cross Section B-B’
WV emncetst. . Final Well Impact Report — Revision No. 1 October 5, 2006
Desert Rock Energy Project 1-1 Job No 684-0001-0001

Sithe Global Power, LLC.
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Figure 15 Arial Distribution of Horizontal Conductivity — Model Layer 3
Figure 16 20-Year Predicted Drawdown Impact Map — Proponent’s Preferred
Alternative Water Well Field B, “Location 1”
Figure 17 40-Year Predicted Drawdown Impact Map — Proponent’s Preferred
Alternative Water Well Field B, “Location 1”
Figure 18 20-Year Predicted Drawdown Impact Map — Proponent’s Preferred
Alternative Water Well Field B, “Location 2”
Figure 19 40-Year Predicted Drawdown Impact Map — Proponent’s Preferred
Alternative Water Well Field B, “Location 2”
New Tables
Table 2 Well Inventory — United States Department of the Interior
Table 5 Geologic Units Summary for Oil and Gas Test Wells Logged by the
United States Department of the Interior (Used for Preparing Cross
Sections B-B’, C-C’, and D-D”)
New Appendix
Appendix A Study Area Oil and Gas Test Well Logs, United States Department of
the Interior
Vet 4. Final Well Impact Report — Revision No. 1 October 5, 2006

Desert Rock Energy Project 1-2 Job No 684-0001-0001
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2.0 STATEMENT OF PURPOSE AND SCOPE

The purpose of this study is to demonstrate that: (1) sufficient groundwater resources appear
physically available in the Morrison Formation for the proposed water uses at the proposed Desert
Rock Power Plant and (2) to predict the impact, or drawdown, associated with the withdrawal of
groundwater from new production wells completed within the Morrison Formation for the life cycle of
the plant (40 years). This report describes elements of demand, supply, and impacts associated with

the anticipated groundwater withdrawal.

The area evaluated for this study encompasses approximately 1,420 square miles of the San Juan
Basin in the northwestern portion of New Mexico, south of Shiprock and Farmington (Figure 1). The
average annual water consumption demand of the proposed Desert Rock Power Plant is estimated at
4,950 acre-feet per year (af/yr), or 3,070 gallons per minute (gpm), of continuous flow for a period of
40 consecutive years (Sithe, 2005). The groundwater supply portion of this study includes an
evaluation of hydrogeologic conditions to assess the local groundwater resource availability within the
Morrison Formation. The impact portion of this study was estimated using the U.S. Geological
Survey’s (USGS) MODFLOW-96 (Harbaugh and McDonald, 1996), which models groundwater
systems in 3-dimension. The MODFLOW-96 code is widely accepted in the hydrogeologic
professional community as a valid numerical model to simulate groundwater flow. The graphical
interface Groundwater Vistas® (Rumbaugh and Rumbaugh, 1996) was used to generate the drawdown
impact contours included in this report. Modifications made by Miller Brooks to the previous
groundwater flow model (URS, 2005), as well as the new model drawdown predictions, are also

included in this report.

= MILLER BROOKS
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3.0 PROJECTED GROUNDWATER DEMAND

The average water demand for the Desert Rock Energy Project for the first 40 years of operation is
calculated to be 4,950 af/yr (equivalent to 3,070 gpm of continuous flow) (Sithe, 2005). This is the
volume used in our well impact modeling simulations for the revised well locations, labeled:
Proponent’s Preferred Water Well Field B ““Location 1,” and Proponent’s Preferred Water Well Field
B “Location 2,” on the attached Figure 1. Both well field locations were evaluated independently in
the revised groundwater flow model and assumed a total of ten new production wells, each pumping at
a rate of 307 gpm. This is consistent with the number of wells and flow rate used during the previous
modeling analysis (URS, 2005).

= MILLER BROOKS
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4.0 ELEMENTS OF GROUNDWATER SUPPLY

41 REGIONAL HYDROGEOLOGIC CONDITIONS

The study area is located in the northwestern portion of the San Juan Basin in Northwestern New
Mexico. A map showing the regional geology and major structural features of the San Juan Basin is
provided as Figure 2. The San Juan Basin lies on the eastern edge of the Colorado Plateau and extends
from northwestern New Mexico into portions of northeastern Arizona along the New Mexico/Arizona
border, southwestern Colorado, and the southeastern most corner of Utah. The San Juan Basin is
approximately 140 miles wide by 200 miles long, and covers a total area of 21,600 square miles (Dam,
et al., 1990) (Figure 2).

The San Juan Basin is a northwest-treading asymmetrical structural depression that formed during the
Laramide Orogeny (Late Cretaceous-Early Tertiary) at the eastern edge of the Colorado Plateau.
Structural boundaries of the basin consist of large, elongate, domal uplifts; low, marginal platforms;
and abrupt monoclines (Kelley, 1951). The most distinctive structural feature in the study area is the
Hogback Monocline (see Figure 2), which forms a sharp boundary between the marginal platforms
and the central basin. The interior of the basin contains a thick sequence of sedimentary rocks from
Cambrian to Tertiary in age, but primarily Pennsylvanian through Tertiary in age. These rocks consist
primarily of stacked sequences of sandstone, siltstone, mudstone, limestone, and shale. A generalized
stratigraphic sequence of the San Juan Basin is included in Figure 2. These rock sequences dip from
the basin margins toward the center of the basin. Older sedimentary rocks outcrop around the basin
margins and are successively overlain by younger sedimentary sequences toward the basin center. The
maximum stratigraphic thickness of sedimentary rocks in the basin is over 14,000 feet (as recorded in

an oil well) at the center of the basin, east of the Hogback Monocline (Fassett and Hinds, 1971).

To illustrate subsurface geology of the project study area, four geologic cross sections are provided as
Figures 4 through 7. Cross sections A-A’ (Figure 4) (URS, 2005) and B-B’ (Figure 5) trend north-
south across the project area. Both of these cross sections illustrate the relatively flat subsurface
layering of geologic deposits in the project study area. However, as illustrated in the west-east
trending cross sections C-C’ (Figure 6) and D-D’ (Figure 7), the geologic sequences dip steeply
downward to the east side of the Hogback Monocline as a result of the structural deformation caused

by the monocline.
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The primary source of groundwater in the San Juan Basin is derived from wells completed within
surficial valley-fill deposits of Quaternary age and sandstones of Tertiary, Cretaceous, Jurassic, and
Triassic age (Stone, et al., 1983). Although in less quantities, groundwater is also encountered and has
been used historically for uranium mining operations in the San Juan Basin from wells completed in
the Morrison Formation and the overlying Dakota Sandstone (Stone, et al., 1983). Groundwater from
these two formations also supplies a significant portion of water to drinking water wells in the study
area that are owned by the Navajo Nation Department of Water Resources (NNDWR, 2005).
Groundwater in sandstone sequences in the San Juan Basin is generally under confined conditions,

resulting in an artesian flow from wells completed in these units.

42 LOCAL HYDROGEOLOGIC CONDITIONS

Groundwater in the study area is encountered primarily at or near the land surface, under artesian
conditions (see Figure 3). Artesian flow from a well occurs when it penetrates an aquifer that is
overlain by an impermeable or semi-impermeable unit, such as shale. Under pressure (or
confined/semi-confined conditions), that water will rise to the well’s potentiometric surface without
the use of a pump. Potentiometric surface is defined as the surface representative of the level to which
water will rise in a well cased in the aquifer (Fetter, 1988). Figure 3 provides contours of the

potentiometric surface of waters in the Morrison Formation within the study area.

There are three distinct geologic units that supply the majority of groundwater to existing wells
completed in the study area (NNDWR, 2005). With increasing depth these include: the Gallup
Sandstone, the Dakota Sandstone, and the Morrison Formation. According to NNDWR (2005)
records, NNDWR wells located in the study area that are screened within these three geologic units
produce the majority of their water from the Morrison Formation (see Figure 1 and Table 4). Within
the Morrison Formation, the Westwater Canyon Member (a coarse sequence of sandstone,
conglomeritic sandstone, and mudstone) is considered the most productive unit (Stone, et al., 1983)
(Dam, et al., 1990).

A revised structural contour map depicting the approximate depth to the top of the Morrison
Formation and the approximate thickness of the Morrison Formation are provided as Figures 8 and 9,
respectively. The revised maps were generated by incorporating lithologic data from oil/gas test well
logs recorded with the United States Department of the Interior (EMNRD, 2006). Copies of those logs
are included as Appendix A. Miller Brooks evaluated a total of 31 oil/gas test well logs, 25 of which
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encountered and/or recorded penetrating (or being drilled through) the bottom of the Morrison

Formation.

Based upon the revised contouring, the depth to the top of the Morrison Formation in the study area is
between 1,000 and 6,000 feet below ground surface (bgs) (Figure 8), with a relatively uniform
estimated thickness ranging from 850 to 1,050 feet (Figure 9). The depth to the Morrison Formation
near the proposed Desert Rock Power Plant increases steeply from west to east as it crosses the

western edge of the Hogback Monocline (see Figures 6, 7 and 8).

The Morrison Formation was selected as the target aquifer for this well impact analysis because: (1) it
has a relatively higher water-bearing potential than the overlying formations in the study area, and (2)
withdrawal of groundwater from the Morrison Formation should minimize drawdown to existing wells
in the study area. In addition, groundwater within the Morrison Formation is confined to semi-
confined by the overlying Mancos Shale, which has a relatively low permeability. Therefore, impacts
to wells completed in geologic units above the Mancos Shale (i.e., in the Gallup Sandstone) should be
impacted much less than wells completed in geologic units below the Mancos Shale (i.e., the Dakota
Sandstone and the Morrison Formation). However, actual drawdown impacts associated with
withdrawing groundwater from the proposed well field for the Desert Rock Power Plant cannot be

precisely approximated until a test well has been constructed and appropriately tested.

Recharge to the Morrison Aquifer is derived from precipitation infiltration, streamflow infiltration
along outcrop areas, and from downward leakage (Dam, et al., 1990). The revised modeling analysis
(as well as the previous model constructed by URS, 2005) takes into account downward leakage from

the semi-confining geologic unit above the Morrison sediments (see Section 5.2 for more detail).

4.3 EXISITNG WELLS

Existing wells in the study area are presented in Figure 1. Wells shown include those registered with
the New Mexico Office of the State Engineer (2005) (wells in red), wells with records maintained by
the NNDWR (2005) (wells in blue), and oil/gas test wells recorded by the United States Department of
the Interior and maintained by the New Mexico EMNRD (2006) (wells in green). The logs of the new
wells evaluated by Miller Brooks in this revised report (oil/gas test wells) are included for reference in
Appendix A. Also depicted on Figure 1 is the relative contribution of Morrison Aquifer-derived

groundwater to wells completed in portions of the Morrison Formation (where data are available) for
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wells maintained and recorded by the NNDWR. Well inventory tables showing construction and well
use information for wells in the study area are included as Tables 1 through 3. Geologic information
compiled from logs kept for NNDWR wells and the oil/gas test wells evaluated in this study are

included as Tables 4 and 5, respectively.

44  AQUIFER CHARACTERISTICS

The transmissivity (T) of an aquifer describes its ability to transmit groundwater to a pumping well.
The T value is dependent upon the hydraulic conductivity (K) and the saturated thickness (b) of the
aquifer, and is defined by the relationship T = Kb. Transmissivity is expressed in gallons per day per
foot (gpd/ft), or square feet per day (ft’/d). Hydraulic conductivity is expressed in units of gallons per
day per square foot (gpd/ft?), or feet per day (ft/d).

The most reliable estimates of aquifer transmissivity and hydraulic conductivity are derived from well
aquifer test data. In the study area however, aquifer test data are limited. In addition, much of the
aquifer test data come from wells that are screened in multiple aquifers and not exclusively the
Morrison Formation. Given available historic test data, transmissivity of the Morrison Formation in
the study area ranges from 2 to 95 ft¥d. The K values in the Morrison Formation in the study area
range from 0.025 to 0.39 ft/d (Stone, et al., 1983; Riser, et al., 1984; Dam, et al., 1990). A map
showing the approximate distribution of transmissivity values for the Morrison Aquifer in the study

area is presented in Figure 10.

As documented in the previous Final Well Impact Report (URS, 2005), to further evaluate T and K
values, URS analyzed data from a step test and a 15-hour constant rate aquifer test conducted in
September 2002 at the “Sanostee Wash Well.” This well is screened in multiple aquifers, which
produce water from the Morrison Formation, the Dakota Sandstone, and the Gallup Sandstone
(NNDWR, 2005), with its primary water production coming from the Morrison Formation. This well
is located just north of the Little River on the Sanostee Chapter, as shown on Figure 7. Our analysis of
the recovery test data resulted in a T value of 69 ft?/d, and a K value of 0.345 ft/day (K=T/b) (see
Figure 11) (Theis, 1935). Although this well is not screened exclusively in the Morrison Formation,
the calculated T and K values fall within the published values obtained from other well test data for

wells constructed in the Morrison Aquifer, thus providing a useful comparison.
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As shown in Figure 6, the revised aquifer thickness (b) of the Morrison Formation in the study area
ranges from 850 feet to just over 1,050 feet, and 950 to 1,050 feet in the Proponent’s Preferred
Alternative Water Well Field B, “Location 1” and “Location 2” analysis (Stone, et al. 1983; Dam, et
al., 1990; NNDWR, 2005) (see Figure 9). As previously discussed in Section 1.0, the approximate
thickness of the Morrison Formation for this study was revised by incorporating data from oil/gas test

well logs (see Table 3 and Appendix A).

45 WATER QUALITY

Data collected from numerous oil/gas test wells throughout the San Juan Basin between 1948 and
1986 (kept in the NWIS and Petroleum Information Corporation’s databases) were complied and
evaluated by Dam, et al., (1990). The number of samples collected, along with the minimum,
maximum, and median value for selected chemical constituents from those wells is provided as Table
5. As can be seen in Table 5, water chemistry (for the constituents listed) in the Morrison Formation

is quite variable.

To further evaluate water quality in the Desert Rock Energy Project study area, on May 11, 2005, URS
and Sithe personnel collected water quality samples from three wells that are documented as
producing water from the Morrison Formation (NNDWR, 2005). Wells sampled included 12K-320,
12T-633, and 12T-655 (see Figure 1). Two of the three wells sampled (12T-633 and 12T-655) are
domestic drinking water wells owned and operated by the Navajo Tribe Utilities Authority (NTUA)
and are located on the Sanostee Navajo Chapter. The third well sampled (12K-320) is a stock
irrigation well owned and maintained by NTUA, located approximately ten miles north of the
Sanostee Navajo Chapter (NNDWR, 2005) (see Figure 1). The analytical results from that sampling
effort are summarized in Table 4. Copies of all laboratory analytical data are provided in Appendix B.
Generally speaking, the water sampled is of good quality. No analytes tested were detected above
Federal Primary or Secondary Drinking Water standards, and the water appears to be of acceptable

quality (for the constituents tested) for use at the proposed Desert Rock Power Plant.
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5.0 IMPACT ANALYSIS

5.1 MODEL ASSUMPTIONS

The groundwater model code selected for this study was the USGS’s MODFLOW-96 (Harbaugh and
McDonald, 1996), with the advanced graphical interface Groundwater Vistas® (Rumbaugh and
Rumbaugh, 1996). The MODFLOW-96 code is widely accepted in the hydrogeologic professional
community as a valid numerical model to simulate groundwater flow in three dimensions. The
graphical interface Groundwater Vistas® (Rumbaugh and Rumbaugh, 1996) was used to generate the
drawdown impact contours included in this report. To provide a more accurate simulation of
subsurface geology, Miller Brooks utilized the computer program Surfer® (Version 8.0) to digitize
and import the bottom elevations of Model Layers 1, 2 and 3. Figure 12 provides a model boundary

map, and Figures 13 and 14 depict the revised model in cross section (3-dimensional) view.

The following modifications were made to the previous groundwater flow model (URS, 2005) for this

revised well impact report.

» The model domain area was moved to the east, to encompass the Proponent’s
Preferred Alternative Water Well Field B, “Location 1” and “Location 2” (see Figure
12).

» The total model domain area was increased from 144 square miles with a total of
280 columns, 279 rows, and 78,120 model calculation cells, to 384 square miles with

a total of 300 columns, 322 rows, and 289,800 model calculation cells (see Figure 12).

» Grid spacing ranged from 247.5 by 165 feet in the simulated well field area to 990 by
660 feet elsewhere. The previous model (URS, 2005) grid spacing ranged from 100

ft? in the simulated well field area to 500 ft* elsewhere.

» One additional model layer was added to the revised model for a total of three model
layers. The previous model (URS, 2005) had only two model layers. The layers in

the revised model represent the following geologic units:

e Layer 1 (the upper model layer) represents the Mancos Shale and all other
geologic units above it. Because the Mancos Shale is relatively thick in
the study area (~ 800 feet) and has a relatively low permeability,
modeling the geologic units above it would likely have no appreciable
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impact on the drawdown simulations for this study and therefore units
above the Mancos Shale were not modeled as separate units. Layer 1 was
modeled as a semi-confined layer, unchanged from the previous model
(URS, 2005). The bottom of Layer 1 was contoured in the revised model
as a variable thickness unit, according to the new cross sections included
in this report (see Figures 5 through 7). The bottom of Model Layer 1
was computed by taking the revised approximate depth to the top of the
Morrison Formation (see Figure 8) and adding the Model Layer 2 uniform
thickness (220 feet) to it (see next two bullet items for more). Figures 13
and 14 show a cross section view of the model layers. The previous
model (URS, 2005) set a uniform thickness for Layer 1 at 650 feet and
was modeled with a flat bottom.

o Layer 2 represents the Dakota Sandstone, which lies above the Morrison
Formation in the model domain area (see Figures 5 through 7). This layer
was added to the revised model because the Dakota Sandstone has a much
higher permeability than the overlying Mancos Shale and also supplies
some groundwater to many of the neighboring NNDWR wells (see Table
4) located west of Highway 491. Therefore, Miller Brooks felt it was
prudent to simulate the Dakota Sandstone in the revised model, to more
accurately predict drawdown from the proposed well fields. Model Layer
2 was assigned a uniform thickness of 200 feet and is based upon the
revised cross sections (Figures 5 through 7).

o Layer 3 (the bottom model layer) represents the Morrison Formation, the
target water-bearing unit for this study. The Morrison Formation lies
beneath the Mancos Shale and the Dakota Sandstone and ranges in
thickness in the model domain area from 950 to 1,050 feet (see Figure 9).
The previous model (URS, 2005) set a uniform thickness of 1,000 feet for
the Morrison Formation (previously Model Layer 2) (URS, 2005) and
modeled it with a flat bottom. In the revised model, Miller Brooks
digitized and imported the bottom elevation of Model Layer 3 by taking
the revised approximate depth to the top of the Morrison Formation (see
Figure 8) and adding it to the approximate thickness of the Morrison
Formation (see Figure 9) in the model domain area, to derive a variable
bottom elevation of Model Layer 3 (see Figures 13 and 14 for model
Cross section views).

» Model Layer 1 — The hydraulic conductivity (K) and horizontal to vertical
conductivity ratio (Ky/K,) of 0.0567 ft/day and 10:1 were unchanged from the

previous model (URS, 2005). These values were obtained from the most conservative
wwmmms
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published values for shale (Spitz and Moreno, 1996), as site-specific values for this
unit were unavailable.

» Model Layer 2 — The K value and K/K, ratio were set at 0.3225 ft/day and
2:1, respectively. The K value was obtained by taking the average thickness of the
Dakota Sandstone unit (200 feet) and dividing it by the average T value in the model
domain area (64.5 ft*/day). The average T value and Ky/K, ratio were obtained from
the most conservative published values for a medium- to fine-grained sandstone (Spitz
and Moreno, 1996), felt to be most representative of the Dakota Sandstone.

» Model Layer 3 — The distinct K “zones” equaling 0.075 and 0.175 ft/day, were input
into the model per the K array shown in Figure 15. The K values were obtained by
taking median thickness of the Morrison Formation (1,000 feet) and dividing it by the
median T values in the model domain area (75 ft*/day and 125 ft*/day) (see Figure 10
for T array). The Ky/K, ratio was changed from a 10:1 to 2:1 ratio based upon our
reevaluation of published values for a medium to fine grained sandstone (Spitz and
Moreno, 1996).

» The storage coefficient for Layers 1 through 3 was set at 0.00011 (unitless). This
value represents the median published values from nine wells tested in the Morrison
Aquifer (Dam, et al., 1990), and is unchanged from the previous model values for
Layers 1 and 2 (URS, 2005).

» The specific yield (Sy) for Model Layers 1, 2 and 3 were set at 0.03, 0.24 and
0.24 (unitless), respectively. The Sy value from the previous model (URS, 2005) was
unchanged for Model Layer 1. The Sy value for Model Layer 3 (Layer 2 in the
previous model) was changed from 0.2 to 0.24 (unitless). All values were selected
from published values for corresponding geologic units (Spitz and Moreno, 1996).

» Two well fields consisting of 10 equally spaced pumping wells, identified as
Proponent’s Preferred Alternative Water Well Field B, “Location 1” and “Location 2”
(see Figure 12) were input into the revised model. The previous model simulated one
well field with 10 equally spaced pumping wells located west of Highway 491 and
south of Table Mesa (URS, 2005). Well spacing was unchanged at 0.25 mile.

» The simulated wells are screened entirely and exclusively in the Morrison Formation
(Model Layer 3 in the revised model, Model Layer 2 in the previous model). This
remains unchanged from the previous model (URS, 2005).

» Each simulated well pumps at a continuous rate of 442,080 gallons per day (gpd), or
307 gpm, for a period of 14,600 consecutive days, or 40 years. This equals the total
annualized project demand of 4,950 af/yr (Sithe, 2005), or 3,070 gpm. This rate
remains unchanged from the previous model (URS, 2005). Each well field (“Location
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1” and “Location 2”) was run independently in the revised model to evaluate the
impact at both locations separately.

» A specified head boundary was set along the northern and southern model boundaries
according to the potentiometric surface contour map compiled for the Morrison
Aquifer (Figure 3)*. This remains unchanged from the previous model (URS, 2005).

» No boundaries were set along the western and eastern model boundaries to allow the
model to create its own east-west flow gradient. The previous model (URS, 2005)
had set no flow boundaries along the western and eastern model to prevent an east-
west gradient influence on the model. The updated boundary condition should allow
for a more realistic simulation of groundwater flow in the modeled area.

» The revised model does not simulate recharge from perennial flow along the reach of
the Chaco River in the model area, due to a lack of stream flow gauge data. This
remains unchanged from the previous model (URS, 2005).

5.2 MODEL PREDICTIONS

Drawdown predictions following 20 years and 40 years of continuous pumping are graphically
presented in Figures 16 through 19 for well field “Location 1” and “Location 2.” The drawdown

predictions for both locations are as follows:

Proponent’s Preferred Alternative Water Well Field B, “Location 1”

Based upon the input assumptions presented in Section 5.1, the maximum cumulative 20-year and 40-
year impact resulting from the annual projected withdrawal of 4,950 af/yr, or 3,070 gpm, for
“Location 1” is predicted to be 1,425 and 1,520 feet, respectively (see Figures 16 and 17). The
maximum drawdown predicted occurs at the center of the simulated pumping wells and decreases with
distance from the well centers. The model-predicted 50-foot impact radius extends approximately
4.25 and 6.0 miles, respectively, from the center of the simulated well field (see Figures1l6 and 17).
According to available well set data, there are no water production wells located within the model-
predicted 50-foot drawdown contour. The model-predicted drawdown presented in Figures 16 and 17

represents the decline in the potentiometric surface, relative from the land surface.

! Regional groundwater declines in the Morrison aquifer were not factored into the specified head boundaries
due to insufficient water level data in the study area.
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Proponent’s Preferred Alternative Water Well Field B, “Location 2”

Based upon the input assumptions presented in Section 5.1, the maximum cumulative 20-year and 40-
year impact resulting from the annual projected withdrawal of 4,950 af/yr, or 3,070 gpm, for
“Location 2” is predicted to be 1,540 and 1,655 feet, respectively (see Figures 18 and 19). The
maximum drawdown predicted occurs at the center of the simulated pumping wells and decreases with
distance from the well centers. The model-predicted 50-foot impact radius extends approximately
4.0 and 6.1 miles, respectively, from the center of the simulated well field (see Figuresl8 and 19).
According to available well set data, there are no water production wells located within the model-
predicted 50-foot drawdown contour. The model-predicted drawdown presented in Figures 18 and 19

represents the decline in the potentiometric surface relative from the land surface.
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6.0 CONCLUSIONS

Our conclusions from this revised well impact study are as follows:

1. Given the assumptions presented herein, our revised modeling analyses predicts a
maximum decline in potentiometric surface of 1,655 feet (at Well Field B, “Location
2") after 40 years of continuous pumping at the Desert Rock Power Plant’s estimated
demand requirements (4,950 af/yr, or 3,070 gpm).

Because groundwater occurs under confined conditions, resulting in artesian flow from wells, and the
depth to the Morrison Formation is approximately 4,500 feet in both of the modeled well field areas
(Well Field B, “Location 1” and “Location 2”) (Figure 8), a decline in potentiometric surface of

1,655 feet bgs is unlikely to de-water the Morrison Formation.

2. Assuming the modeling simulations are representative of actual subsurface
conditions, the results of our modeling analysis would indicate that sufficient local
groundwater resources are available from the Morrison Aquifer (at the modeled
locations) to meet the projected withdrawal demands for the proposed Desert Rock

Power Plant for the next 40 years.

The revised model, consistent with the previous version (URS, 2005), incorporates conservative
aquifer parameters, thus representing what we believe should represent a worst-case scenario. Our
revised analysis also simulates more realistic subsurface conditions than the previous model (URS,
2005) by contouring the major geologic units in the study area using available oil/gas well test data
(see Appendix A), and by simulating more realistic groundwater flow boundary conditions. In
addition, the revised model includes the addition of one new model layer (Layer 2, which represents
the Dakota Sandstone). This new model layer is of significance because the Dakota Sandstone

contributes water production to many of the surrounding NNDWR wells (see Table 5).

3. The revised model predicts that there should be no loss greater than 50 feet in the
potentiometric surface to existing water production wells in the study area (wells
included in Figure 1) after 40 years of continuous pumping from either one of the
simulated well fields at the Desert Rock Power Plant’s estimated demand
requirements (4,950 af/yr, or 3,070 gpm).
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7.0 RECOMMENDATIONS

Based upon the results of this revised well impact study, Miller Brooks makes the following

recommendations:

1. Due to the limited aquifer test data from wells screened solely in the Morrison
Aquifer in the vicinity of the simulated well fields, Miller Brooks recommends
drilling and constructing one large-diameter production well and at a minimum, one
adjacent smaller diameter monitor well. Testing would include evaluating local
lithology (drill cuttings and geophysical logging) to identify the most productive
zones (i.e., secondary flow from fracture zones), long-term aquifer production
potentials (from aquifer testing data), and zonal water quality of varying formations
(from zonal sampling). The preferred location for well test drilling was previously
identified as Proponent’s Preferred Alternative Water Well Field B, “Location 1”
(Miller Brooks, 2006).

2. The test data obtained from the drilling and testing of the new production well and
monitor well should be used to further refine the modeling analysis. In addition to
modifying aquifer parameters, wells may be added, removed, repositioned, or
modified (i.e., pump rates, screen interval, etc.) in the model. Predictions from the
revised model would be more indicative of potentiometric surface drawdown of the

Morrison Aquifer than the previous modeling analysis suggests.

3. Water quality data from the current seeps and springs (sampling is currently
underway by URS and others) should be compared to available water quality data
from the Morrison Formation to determine if there is a geochemical connect or
disconnect between spring water and water derived from the Morrison Formation.
These data will help determine whether or not there is a hydrologic connection
between surface water (seeps and springs) and water derived from the Morrison

Formation in the study area.
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Table 1

Well Inventory - Navajo Nation Department of Water Resources
Desert Rock Energy Project

New Mexico
TOTAL WELL DEPTHTO CASING CASING CASING CASING DEPTH DEPTH DEPTH DEPTH DEPTH
DEPTH WATER DIAMETER 1 DEPTH DIAMETER 2 DEPTH DIAMETER 3 DEPTH DIAMETER 4 INTERVAL (ft INTERVAL INTERVAL  (ft INTERVAL INTERVAL
MAP WELL NO. WELL ID OPERATOR | USE [FINISH DATE (feet) (feet bgs) (inches) (ft bgs) (inches) (ft bgs) (inches) (ft bgs) (inches) bgs) WELL CASING (ft bgs) WELL CASING bgs) WELL CASING (ft bgs) WELL CASING (ft bgs) WELL CASING
12K-300A 12K-300A UNKNOWN UNK Sep-28 2170(N/A 12.50]/0-92 10.00]/0-503 8.25|0-1270 6.63|0-1693 1492-1529 Screen 1574-1668 Screen 1693-1717 Blank
12K-309 12K-309 UNKNOWN UNK Sep-40 1640(N/A 8.25|0-40 7.00140-829 5.00829-1456 4.00]1456-1570 ]1570-1640 Blank
12K-320 12K-320 TRIBE O&M |DOM Aug-60 1992|ART 10.00]|0-826 8.62]826-1340 6.62|1332-1400 6.62|1349-1800 |1745-1992 Screen
12K-357 12K-357 TRIBE O&M [LIV Jul-57 1464|ART 9.63/0-909 13.75]/0-60.5 909-1464 Blank
12R-84 12R-84 TRIBE O&M |DOM N/A 143075 2.00|N/A 8.00/0-1136 1136-1430 Blank
12T-508 12T-508 TRIBE O&M |DOM Jul-59 1172|ART 8.63|0-950 10.00]|0-212 950-1172 Blank
12T-511 12T-511 UNKNOWN LIV Oct-59 4274|ART 4.50|0-2000 773-779 Screen 903-909 Screen 1680-1686 Screen 1699-1711 Screen 1781-1799 Screen
12T-519 12T-519 TRIBE O&M [LIV Oct-60 1287(N/A 8.62(0-271 7.501270-1035 1035-1287 Blank
12T-520 12T-520 TRIBE O&M |DOM Feb-61 1850|ART 16.00|0-46 12.00]/0-530 9.62|0-1339 7.00|844-1482 1482-1777 Blank
12T-548 12T-548 TRIBE O&M [LIV Mar-27 2013|ART 6.62|0-1062 5.1911062-1733 1733-2013 Blank
12T-551 12T-551 TRIBE O&M [LIV Jul-63 7833|ART 9.62|0-1637 1637-1950 Blank
12T-587 12T-587 NTUA DOM Feb-67 1140(N/A 8.62|0-1140 782-821 Screen 840-850 Screen 900-940 Screen 1080-1090 Screen 1114-1128 Screen
12T-618 12T-618 NTUA DOM May-05 1440(N/A 8.62|N/A
12T-618A 12T-618A TRIBE O&M [LIV Jan-81 1447|ART 16.00|0-67 12.62|0-742 8.62|790-1447 720-740 Screen 800-940 Screen 1040-1060 Screen 1180-1210 Screen 1250-1320 Screen
12T-620 12T-620 TRIBE O&M [LIV Sep-77 2034|ART 2.38]0-1200 1200-2034 Blank
12T-628 12T-628 TRIBE O&M |DOM Dec-78 2597 |ART 8.62|0-109 2.38|109-1827 1827-2597 Blank
12T-629 12T-629 TRIBE O&M [LIV Nov-77 2520|ART 2.38|0-1764 1764-2511 Blank
12T-630 12T-630 TRIBE O&M [LIV Nov-77 2300|ART 2.38|0-1512 1512-2300 Blank
12T-632 12T-632 TRIBE O&M [LIV Oct-77 2518|ART 6.63/0-200 2.00/0-1750 1743-2518 Blank
12T-633 12T-633 NTUA MUN Oct-77 2125|ART 2.38|0-1512 6.62|0-17 1512-2125 Blank
12T-634 12T-634 TRIBE O&M |DOM Nov-77 1908|ART 6.62|0-200 2.37|0-1407 1407-1908 Blank
12T-635 12T-635 TRIBE O&M [LIV Oct-77 2108(N/A 6.62|0-35 2.37|35-1176 1176-2108 Blank
12T-640 12T-640 TRIBE O&M [LIV Dec-77 2349(N/A 2.00/0-1491 6.25/0-120 1491-2349 Blank
12T-643 12T-643 TRIBE O&M |DOM Jul-78 1632|N/A 2.37]0-1323 6.60[2-101 1323-1632 Blank
12T-644 12T-644 TRIBE O&M [LIV Jul-78 191210 2.00/0-1386 1386-1912 Blank
12T-646 12T-646 TRIBE O&M |UNK Jul-78 1748(N/A 2.38|0-1281 6.62|0-79 1281-1748 Blank
12T-647 12T-647 TRIBE O&M [LIV Aug-78 1912|46 2.37|0-1407 6.88|0-85 1407-1912 Blank
12T-649 12T-649 TRIBE O&M [LIV Aug-78 2047[N/A 2.75]0-1595 6.62|0-96 1575-2047 Blank
12T-651 12T-651 TRIBE O&M [LIV Aug-78 1691[N/A 6.62|0-96 2.37196-1281 1281-1691 Blank
12T-654 12T-654 TRIBE O&M |UNK Sep-78 16560 2.38]0-1302 6.63|0-92 1302-1656 Blank
12T-703 12T-703 TRIBE O&M [LIV N/A 1940(N/A N/A|0-1940 180-460 Screen 830-940 Screen 1140-1400 Screen 1520-1940 Screen
13K-207 13K-207 TRIBE O&M [LIV Sep-52 1165|429 6.00/0-885 885-1120 Blank
13P-522 13P-522 TRIBE O&M |DOM Aug-73 5250(N/A 20.00|0-100 5.50/0-5000 5000-5250 Blank
13T-514 13T-514 TRIBE O&M |DOM Oct-68 1368|263 6.62|0-1337 10.75]0-42 450-460 Screen 484-498 Screen 660-666 Screen 1040-1042 Screen 1337-1368 Blank
BRNHM WSW1 [BRNHM WSW1 EPNG LIV Aug-73 5250|702 20.00|0-100 5.50/0-5000 5000-5250 Blank

Data Source: Navajo Nation Department of Water Resource, Water Management Branch Well Database-April 2005

Table adapted from the Final Well Impact Report (URS, 2005)

Abbreviations:

ART = Artesian (flow encountered above ground surface)

ft bgs = feet below ground surface

N/A = Not Available

Use Codes:
DOM

LIV

MUN

Domestic
Livestock
Municipal




Table 2

Well Inventory - U.S. Department of the Interior
Desert Rock Energy Project, New Mexico

DEPTH TO
OPERATO TOTAL WELL Morrison Thickness of
MAP WELL NO. WELL ID R USE |TWS|RNG|SEC| Q Q2 | Q3 | FINISH DATE |DEPTH (ft bgs) (ft bgs) Morrison (ft)

9241 1-149-Ind-9241 N/A EXP 25N |15W 28 3/23/1955 10020 4540 938
9239 1-149-Ind-9239 N/A EXP 25N [16W 4 6/12/1957 10100 4703 929
6375 14-20-0603-6375 N/A EXP 28N |16W 27 9/7/1961 3956 NE NE
2023 14-20-0603-2203 N/A EXP 29N [15W 18 11/27/1963 11133 4838 874
512 14-20-603-512 N/A EXP 26N |19W 30 1/15/1957 7136 910 1062
8103 14-20-0603-8103 N/A EXP 26N [18W 27 6/5/1974 6355 970 1030
2070 14-20-603-2070 N/A EXP 26N |17W 11 12/22/1957 4830 4750 uTC
736 14-20-603-736 N/A EXP 26N |15W 14 11/16/1956 5388 5386 uTC
741 14-20-603-741 N/A EXP 26N |14W 34 11/23/1962 11282 5938 924
7267 14-20-0603-7267 N/A EXP 28N [19W 27 7/27/1963 7715 1215 857
1043 14-20-603-1043 N/A EXP 28N |17TW 27 12/21/1956 1690 1677 uTC
6367 14-20-603-6367 N/A EXP 27N |16W 9 1/17/1962 4737 NE NE
2203 14-20-603-2203 N/A EXP 27N |14W 4 11/27/1961 5887 5835 uTC
8461 1-149-Ind-8461 N/A EXP 28N [17W 34 10/18/1955 1692 1672 uTC
57 1-89-Ind-57 N/A EXP 27N |17TW 3 11/29/1961 7114 1552 1063
58 1-89-Ind-58 N/A EXP 29N [16W 19 6/16/1958 7036 960 1055
8185 1-149-Ind-8185 N/A EXP 29N |17W 12 9/15/1954 7215 1088 1047
5035 14-20-603-5035 N/A EXP 26N [18W 17 12/26/1963 6694 993 952
5019 14-60-603-5019 N/A EXP 26N |18W 9 6/22/1966 6500 1075 1025
5263 14-20-603-5263 N/A EXP 26N [16W 36 8/7/1963 4820 4808 uTC
2165 14-20-603-2165 N/A EXP 24N |17TW 1 5/21/1962 4335 4308 uTC
2079 14-20-603-2079 N/A EXP 27N |15W 12 5/17/1962 5020 NE NE
6378 14-20-603-6378 N/A EXP 28N |16W 13 4/16/1964 4360 NE NE
2013 14-20-603-2013 N/A EXP 28N [15W 23 7/27/1962 4716 NE NE
2206 14-20-603-2206 N/A EXP 28N |14W 22 6/9/1959 5904 5884 uTC
2024 14-20-603-2024 N/A EXP 29N [16W 23 10/13/1964 4212 4160 uTC
5024 14-20-603-5024 N/A EXP 29N |17W 31 6/12/1980 7300 1546 1068
2173 14-20-603-2173 N/A EXP 24N |14W 6 10/14/1957 5311 5243 uTC
6723 1-149-Ind-6723 N/A EXP 29N |17W 25 8/10/1956 7300 1225 1073
2202 14-20-603-2202 N/A EXP 24N [17TW 5 3/1/1959 3815 NE NE
744 14-20-603-744 N/A EXP 25N |14W 3 4/22/1960 5913 5908 uTC

Data Source: New Mexico Energy, Minerals, and Natural Resources Department OCD Image Database, 2006.
Note: Duplicate wells, and wells with no completion date or a completion depth are excluded from this table and the well location map.

Table adapted from the Final Well Impact Report (URS, 2005)

Footnotes:

ft bgs = feet below ground surface
NE = Not Encountered
UTC = Unable to Calculate

Use Codes:

EXP Exploration Wells

lofl




Table 3

Well Inventory - New Mexico Office of the State Engineer
Desert Rock Energy Project, New Mexico

DEPTH TO
TOTAL WELL WATER
MAP WELL NO. WELL ID OPERATOR USE |TWS|RNG|SEC| Q Q2 | Q3 | FINISH DATE |DEPTH (ft bgs) (ft bgs)
1 SJ 00027 N/A NOT 29N |15W 1 1 2 3|10/17/1950 1005 ART
17 SJ 00226 N/A DOM 29N |14W 7 1 1]3 5/20/1977 100 50
19 SJ 00248 N/A DOM 29N |16W 4 3 4{3 4/23/1977 35 10
21 SJ 00257 N/A DOM 29N |16W 3 2 2|3 4/25/1978 32 20
22 SJ 00258 N/A SAN 29N |16W 3 2 2|4 4/26/1978 34 20
23 SJ 00264 N/A STK 29N |16W 9 0 0 5/2/1977 35 10
24 SJ 00291 N/A DOM 29N |15W 12 2 1 8/11/1977 0 110
27 SJ 00357 N/A DOM 29N |16W 4 4 2|2 6/22/1977 45 29
29 SJ 00373 N/A DOM 29N |16W 4 2 0 6/25/1977 55 30
30 SJ 00376 N/A DOM 29N |14W 8 4 4{4 8/19/1977 80 50
31 SJ 00417 N/A DOM 29N |14W 17 2 3|1 8/4/1977 38 7
32 SJ 00418 N/A DOM 29N |14W 17 2 3|1 8/11/1977 35 7
33 SJ 00437 N/A DOM 26N |18W 10 2 1)1 8/18/1977 2063 ART
34 SJ 00451 N/A DOM 29N |14W 7 4 1]3 9/7/1977 39 24
35 SJ 00465 N/A DOM 26N |18W 35 3 1)3 9/8/1977 2034 ART
37 SJ 00477 N/A STK 25N |18W 7 2 12 9/16/1977 2125 ART
39 SJ 00521 N/A STK 29N |17TW 21 1 4{2 11/2/1977 2300 ART
41 SJ 00522 N/A STK 29N |17TW 23 3 1]2 11/3/1977 2520 ART
46 SJ 00754 N/A STK 26N |18W 4 3 2|2 7/26/1978 1748 ART
48 SJ 00778 N/A STK 26N |18W 33 3 1)1 8/3/1978 1912 ART
49 SJ 00780 N/A STK 26N |18W 19 3 4{4 8/3/1978 2047 ART
50 SJ 00781 N/A STK 26N |18W 14 3 1)1 8/7/1978 1728 ART
52 SJ 00782 N/A STK 25N |18W 17 3 1)1 8/8/1978 1691 ART
54 SJ 00783 N/A STK 26N |18W 14 3 4{4 8/5/1978 2211 ART
56 SJ 00788 N/A DOM 29N |14W 8 4 4 5/2/1979 100 70
57 SJ 00793 N/A STK 26N |18W 5 4 3|2 9/4/1978 1656 ART
59 SJ 00815 N/A MON 30N |15W 27 4 3|3 10/17/1978 231 ART
60 SJ 00815 N/A MON 30N |15W 22 3 3|4 10/14/1978 240 ART
71 SJ 00846 N/A MON 25N |15W 28 2 1 4/11/1979 593 50
72 SJ 00846 N/A MON 25N |15W 28 2 1 4/26/1979 593 50
73 SJ 00861 N/A DOM 29N |16W 2 1 2 3/31/1947 21 10
74 SJ 00862 N/A DOM 29N |16W 2 1 1 2/28/1970 257 25
75 SJ 00863 N/A DOM 30N |16W 36 3 3 5/31/1945 45 35
76 SJ 00864 N/A DOM 29N |16W 2 1 2 3/31/1974 21 10
77 SJ 00865 N/A DOM 29N |16W 2 1 1 8/31/1960 45 30
78 SJ 00866 N/A IRR 30N |16W 36 3 1 3/31/1974 90 60
79 SJ 00876 N/A DOM 30N |16W 35 2 4 6/30/1979 77 57
82 SJ 00931 N/A DOM 29N |15W 4 3 4 4/25/1979 44 22
84 SJ 00944 N/A DOM 30N |14W 3 1 3 6/6/1979 61 5
85 SJ 00947 N/A DOM 29N |14W 8 0 0 5/18/1979 370 275
97 SJ 01016 N/A DOM 29N |15W 11 3 4 7/22/1979 25 4
98 SJ 01034 N/A DOM 29N |14W 18 2 2|1 11/12/1979 28 16
100 SJ 01136 N/A DOM 29N |15W 12 2 2 3/26/1980 150 40
102 SJ 01223 N/A DOM 29N |15W 13 2 4 7/21/1980 30 12
103 SJ 01237 N/A DOM 29N |15W 6 4 1|4 8/7/1980 30 14
106 SJ 01259 N/A DOM 29N |14W 17 1 0 9/9/1980 31 3
107 SJ 01266 N/A STK 26N |18W 15 3 2|2 8/25/1980 N/A N/A
111 SJ 01407 N/A DOM 29N |14W 6 3 3|3 7/5/1981 70 52
112 SJ 01568 N/A DOM 29N |14W 7 1 1 5/24/1982 72 30
113 SJ 01569 N/A SAN 29N |15W 11 1 2 5/27/1982 60 45
117 SJ 01883 N/A DOM 29N |14W 6 2 3 9/5/1984 75 30
119 SJ 02010 N/A DOM 29N |15W 11 1 3 11/9/1985 25 9
122 SJ 02036 N/A DOM 29N |14W 7 4 0 4/22/1986 62 15
123 SJ 02055 N/A DOM 29N |14W 5 1 1 5/12/1987 150 90
125 SJ 02063 N/A DOM 29N |15W 11 1 3 6/17/1986 26 ART
126 SJ 02071 N/A DOM 29N |15W 12 1 1]2 10/30/1986 51 32
129 SJ 02081 N/A DOM 29N |15W 12 1 12 11/11/1986 42 30
130 SJ 02143 N/A DOM 29N |14W 17 1 2|4 1/29/1988 36 26
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Table 3

Well Inventory - New Mexico Office of the State Engineer
Desert Rock Energy Project, New Mexico

DEPTH TO
TOTAL WELL WATER

MAP WELL NO. WELL ID OPERATOR USE |TWS|RNG|SEC| Q Q2 | Q3 | FINISH DATE |DEPTH (ft bgs) (ft bgs)

131 SJ 02165 N/A DOM 29N |15W 11 1 1)1 3/5/1988 40 25

136 SJ 02375 N/A DOM 29N |15W 12 3 2 1/18/1993 38 8

137 SJ 02392 N/A PUB 30N |16W 35 2 4 8/10/1992 133 ART

138 SJ 02639 N/A DOM 29N |14W 7 3 3|4 6/14/1995 18 6

141 SJ 02790 N/A DOM 29N |14W 18 2 2|4 N/A 40 ART

142 SJ 02927 N/A DOM 29N |14W 6 2 3|2 5/3/1999 150 ART

143 SJ 02976 N/A DOM 29N |15W 11 3 2|3 1/24/2000 29 8

144 SJ 02999 N/A DOM 29N |14W 17 1 41 8/22/2000 42 28

145 SJ 03012 N/A DOM 29N |16W 2 1 4{1 6/22/2000 27 12

146 SJ 03015 N/A DOM 30N |16W 35 4 3|4 6/22/2000 43 17

147 SJ 03074 N/A DOM 29N |14W 9 1 3|1 N/A 70 ART

148 SJ 03139 N/A DOM 29N |16W 1 1 4{2 N/A 45 ART

149 SJ 03232 N/A DOM 30N |16W 35 4 3|2 N/A 40 ART

Data Source: New Mexico Office of the State Engineer, Water Administration and Technical Engineering Resource
System (W.A.T.E.R.S.) GIS Database, updated 3/17/03
Note: Duplicate wells, and wells with no completion date or a completion depth are excluded from this table and the well location map.

Table adapted from the Final Well Impact Report (URS, 2005)

Footnotes:

ART = Artesian (flow encountered above ground surface)

ft bgs = feet below ground surface
N/A = Not Available

DOM
IRR
MON
NOT
PUB
SAN
STK

20f2

Use Codes:

Domestic one household

Irrigation
Monitoring well

No use of right or pod
Construction of public works
Sanitary in conjuction with a commercial use

Livestock watering




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production”® (feet)® (feet)®
12K-300A |DAKOTA SANDSTONE 1080 1210 130[S
MORRISON SANDSTONE/SHALE 1210 1717 507|P >507 NE
MANCOS SHALE 0 662 662|N
179k-309 |GALLUP SANDSTONE 662 698 36|N
MANCOS SHALE 698 1502 804|N
DAKOTA SANDSTONE/SHALE 1502 NR 22|P NE NE
MANCOS SHALE 0 460 460|N
GALLUP SANDSTONE 460 540 80|N
MANCOS SHALE 540 1300 760|N
12K-320  |pakoTA SANDSTONE/SHALE 1300 1470 170|s
BRUSHY BASIN SANDSTONE/SHALE 1470 1530 60|P
MORRISON SANDSTONE/SHALE 1530 1985 455|P
BLUFF SANDSTONE 1985 NR 2?|N >515 NE
12K-357  |DAKOTA SANDSTONE 1370 NR P NE NE
17R.84 |DAKOTA SANDSTONE 880 1130 250|U
MORRISON SANDSTONE/SHALE 1130 NR 2?|U uTC NE
MANCOS SHALE 20 100 80|N
GALLUP SANDSTONE 100 185 85|N
121-508  [maNcOs 185 955 770|N
DAKOTA SANDSTONE 955 1114 159(p
BRUSHY BASIN SANDSTONE/SHALE 1114 NR 22|S uTC NE
See page 8 for Explanations 1of8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation [ Canyon Member
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®
ALLUVIUM SAND/GRAVEL 0 20 20(N
MENEFEE SANDSTONE/SHALE 20 2006 1986|P
POINT LOOKOUT SANDSTONE/SHALE 2006 2275 269|N
12T-511  IMANCOS UPPER SHALE 2275 3175 900|N
GALLUP SANDSTONE 3175 3382 207|N
MANCOS LOWER SHALE 3382 4112 730|N
DAKOTA SANDSTONE/SHALE 4112 NR ??|N NE NE|
12T-519 DAKOTA SANDSTONE 1025 1255 230|P
MORRISON SANDSTONE/SHALE 1255 NR ??1S UTC NE
ALLUVIUM SAND/GRAVEL 0 30 30(N
MANCOS UPPER SHALE 30 248 218|N
GALLUP SANDSTONE 248 330 82(N
MANCOS LOWER SHALE 330 895 565|N
SHALE 895 1015 120|N
12T-520 DAKOTA SANDSTONE/SHALE 1015 1180 165|N
BRUSHY BASIN MUDSTONE 1180 1342 162|N
WESTWATER CANYON [SANDSTONE 1342 1485 143|S
RECAPTURE SILTSTONE 1485 1610 125|S
SALTWASH SILTSTONE 1610 1760 150|P
BLUFF SANDSTONE 1760 1795 35(U
SUMMERVILLE SANDSTONE/SHALE 1795 NR ??|N 615 143
MANCOS SHALE 710 821 111N
See page 8 for Explanations 20f8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®
127-548  |pakoTA SANDSTONE 821 1024 203|p

MORRISON SANDSTONE/SHALE 1024 NR 22|P uTC NE

MANCOS SHALE 0 1410 1410[N

DAKOTA SANDSTONE 1410 1580 170|N
127-551  |BRUSHY BASIN SANDSTONE/SHALE 1580 1785 205|N

WESTWATER CANYON |SANDSTONE 1785 2083 298|P

RECAPTURE SILTSTONE 2083 NR 22|N >503 298
1oT.587 |MENEFEE SANDSTONE/SHALE 0 1052 1052|P

POINT LOOKOUT SANDSTONE/SHALE 1052 NR 22|s NE NE
1o7-618A |MENEFEE SANDSTONE/SHALE 0 1274 1274s

POINT LOOKOUT SANDSTONE/SHALE 1274 NR 22|P NE NE

MANCOS SHALE 5 800 795|N

DAKOTA SANDSTONE/SHALE 800 1040 240|N
127-620  |gRUSHY BASIN SANDSTONE/SHALE 1040 1175 135|N

WESTWATER CANYON |SANDSTONE 1175 1390 215|p

RECAPTURE SANDSTONE/SHALE 1390 1960 570(s >920 215
See page 8 for Explanations 30f8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

MANCOS UPPER SHALE 0 615 615(N

GALLUP SANDSTONE/SHALE 615 785 170[N

MANCOS LOWER SHALE 785 1460 675[N
121628  |paKOTA SANDSTONE/SHALE 1460 1605 145|N

BRUSHY BASIN SANDSTONE/SHALE 1605 1810 205[N

WESTWATER CANYON |SANDSTONE 1810 2150 340|P

RECAPTURE SANDSTONE/SHALE 2150 NR 22|s >545 340

MANCOS UPPER SHALE 0 460 460N

GALLUP SANDSTONE/SHALE 460 720 260[N

MANCOS LOWER SHALE 720 1290 570[N
127-629  |pakoTA SANDSTONE/SHALE 1290 1508 218|N

BRUSHY BASIN SANDSTONE/SHALE 1508 1710 202|s

WESTWATER CANYON |SANDSTONE 1710 1928 218[p

RECAPTURE SANDSTONE/SHALE 1928 NR 22|s >420 218
See page 8 for Explanations 40f 8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation [ Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

MANCOS UPPER SHALE 0 250 250|N

GALLUP SANDSTONE/SHALE 250 470 220|N

MANCOS LOWER SHALE 470 1070 600|N

DAKOTA SANDSTONE 1070 1330 260|N
12T-630  |grUSHY BASIN SANDSTONE/SHALE 1330 1478 148|N

WESTWATER CANYON [SANDSTONE 1478 1745 267|S

RECAPTURE SANDSTONE/SHALE 1745 2124 379(S

SALTWASH SANDSTONE/SHALE 2124 2222 98(S

BLUFF SANDSTONE 2222 NR ??1S >892 267

MANCOS UPPER SHALE 0 418 418N

GALLUP SANDSTONE 418 570 152|N

MANCOS LOWER SHALE 570 1370 800N
12T-632 DAKOTA SANDSTONE 1370 1546 176|N

BRUSHY BASIN SANDSTONE/SHALE 1546 1890 344|S

WESTWATER CANYON |SANDSTONE 1890 2100 210|P

RECAPTURE SANDSTONE/SHALE 2100 2443 343|S

BLUFF SANDSTONE 2443 NR ??|U >897 210
See page 8 for Explanations 50f8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

GALLUP SANDSTONE 0 59 59|N

MANCOS LOWER SHALE 59 895 836[N

DAKOTA SANDSTONE 895 1080 185[N
127-633  |BRUSHY BASIN SANDSTONE/SHALE 1080 1270 190|S

WESTWATER CANYON |SANDSTONE 1270 1547 277|P

RECAPTURE SANDSTONE/SHALE 1547 1930 383[s

BLUFF SANDSTONE 1930 NR 22|s >850 277

MANCOS LOWER SHALE 375 918 543|N

DAKOTA SANDSTONE 918 1030 112|N
127-634  |BRUSHY BASIN SANDSTONE/SHALE 1030 1375 345|N

WESTWATER CANYON |SANDSTONE 1375 1525 150|P

RECAPTURE SANDSTONE/SHALE 1525 NR 22|s >495 150
See page 8 for Explanations 6 of 8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation | Canyon Member

Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®

GALLUP SANDSTONE 335 440 105|N

MANCOS LOWER SHALE 440 905 465(N

DAKOTA SANDSTONE/SHALE 905 1085 180|N
12T-635  |BRUSHY BASIN SANDSTONE/SHALE 1085 1350 265|s

WESTWATER CANYON |SANDSTONE 1350 1670 320(P

RECAPTURE SANDSTONE/SHALE 1670 1955 285(s

SUMMERVILLE SANDSTONE/SHALE 1955 NR 2?2|S 870 320
127-640  |MORRISON SANDSTONE/SHALE 1487 NR 22|P uTC NE

MANCOS LOWER SHALE 0 840 840[N
12T-643 |DAKOTA SANDSTONE 840 1040 200(N

MORRISON SANDSTONE/SHALE 1065 NR 22|P

WESTWATER CANYON |SANDSTONE 1345 1618 273|P >553 273
12T-647  |MORRISON SANDSTONE/SHALE 1323 NR 22|P uTC NE

MANCOS SHALE 0 230 230|N

GALLUP SANDSTONE 230 450 220|N
127-649 | \MANCOS LOWER SHALE 450 1134 684[N

DAKOTA SANDSTONE 1134 1354 220|N

MORRISON SANDSTONE/SHALE 1354 NR 2?|P uTC NE
See page 8 for Explanations 7 of 8




Table 4
Geologic Units Summary for Water Wells Logged by the Navajo Nation Department of Water Resources

(Used for Preparing Cross Section A-A’)
Desert Rock Energy Project, New Mexico

Thickness of

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison Westwater
Common Formation of unit of unit Unit Thickness Well Formation Canyon Member
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)® (feet)®
12T-651 |[MORRISON SANDSTONE/SHALE 1060 1691 631|P uTC NE

Data Source: Navajo Nation Department of Water Resource, Water Management Branch Well Database-April 2005

Table adapted from the Final Well Impact Report (URS, 2005)

Abbreviations:

NR = Not Recorded

ft bgs = feet bel

ow ground surface

See page 8 for Explanations

Footnotes:

AContribution to Well Production: P = Primary; S = Secondary; N = None

BThickness of Morrison Formation: NE = Formation Not Encountered; UTC = Unable to calculate

“Thickness of Westwater Canyon Membern: NE = Member Not Encountered; UTC = Unable to calculate
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Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)B
LEWIS SHALE 0 100 100(N
CLIFFHOUSE SANDSTONE 100 540 440|N
MENEFEE SANDSTONE/SHALE 540 2348 1808|N
POINT LOOKOUT SANDSTONE 2348 2518 170(N
MANCOS SHALE 2518 3520 1002|N
GALLUP SANDSTONE 3520 3885 365|N
SANASTEE SANDSTONE/SHALE 3885 3962 77|N
LOWER MANCOS SHALE 3962 4220 258[N
GREENHORN LIMESTONE 4220 4282 62[N
GRANEROS SHALE 4282 4320 38[N
DAKOTA SANDSTONE 4320 4540 220(s
9241 MORRISON SANDSTONE/SHALE 4540 5478 938(P
TODILITO LIMESTONE 5478 5496 18|N
ENTRADA SANDSTONE 5496 5600 104N
CHINLE SHALE 5600 6717 1117|N
SHINARUMP CONGLOMERATE 6717 6870 153[N
MOENKOPI 6870 7045 175[N
DECHELLY SANDSTONE 7045 7585 540|N
CUTLER 7585 8750 1165|N
RICE 8750 8950 200(N
HERMOSA 8950 9625 675N
MOLAS 9625 9686 61[N
LEADVILLE LIMESTONE 9686 9776 90(N
ELBERT 9776 10020 244N 938
See page 8 for Explanations 1of8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)B

FRUITLAND SHALE 0 ?? ??[N
PICTURED CLIFFS SANDSTONE ?? ?? ??[N
CLIFFHOUSE SANDSTONE ?? ?? ??[N
MENEFEE SANDSTONE/SHALE ?? 2517 ??[N
POINT LOOKOUT SANDSTONE 2517 2667 150(N
MANCOS SHALE 2667 4367 1700|N
GREENHORN LIMESTONE 4367 4470 103[N
DAKOTA SANDSTONE 4470 4703 233(s
MORRISON SANDSTONE/SHALE 4703 5632 929(P
9239 TODILITO LIMESTONE 5632 5650 18|N
ENTRADA SANDSTONE 5650 5820 170(N
WINGATE SANDSTONE 5820 6280 460|N
CHINLE SHALE 6180 7064 884|N
SHINARUMP 7064 7162 98[N
MOENKOPI 7162 7180 18|N
DECHELLY SANDSTONE 7180 7663 483|N
CUTLER 7663 8860 1197|N
HERMOSA 8860 9846 986|N
MOLAS 9846 9990 144N

LEADVILLE LIMESTONE 9990 10100 110|N 929
SHALE 0 493 493|N
MESA VERDE GROUP SANDSTONE/SHALE 493 2522 2029|N
6375 MANCOS SHALE 2522 3626 1104|N
GALLUP SANDSTONE/SHALE 3626 3785 159(N

SANASTEE SANDSTONE 3785 > 3956 >171(N NE

See page 8 for Explanations 20f8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)B
MENEFEE SANDSTONE/SHALE 1522 2510 988|N
POINT LOOKOUT SANDSTONE 2510 2858 348|N
MANCOS SHALE 2858 3787 929|N
GALLUP SANDSTONE 3787 4192 405|N
SANASTEE 4192 4666 474|N
DAKOTA SANDSTONE 4666 4838 172[S
MORRISON SANDSTONE/SHALE 4838 5712 874{P
SUMMERVILLE 5712 5825 113[N
ENTRADA SANDSTONE 5825 5953 128[N
WINGATE SANDSTONE 5953 6270 317|N
2023 CHINLE SHALE 6270 7153 883|N
MOENKOPI 7153 7304 151(N
DECHELLY SANDSTONE 7304 7740 436|N
ORGAN ROCK 7740 9058 1318|N
HERMOSA 9058 9810 752(N
PARADOX 9810 10640 830|N
MOLAS 10640 10750 110(N
LEADVILLE LIMESTONE 10750 10904 154N
OURAY LIMESTONE 10904 10946 42N
ELBERT 10946 11060 114N
MCCRACKEN 11060 11133 73[N
GRANITE WASH 11133 ?7? ??(N 874
See page 8 for Explanations 30f8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)B
DAKOTA SANDSTONE 748 910 162|S
MORRISON SANDSTONE/SHALE 910 1992 1082|P
TODILITO LIMESTONE 1992 2018 26|N
ENTRADA SANDSTONE 2018 2754 736|N
512 CHINLE SHALE 2754 3772 1018|N
COCONINO SANDSTONE 3772 5560 1788[N
HERMOSA 5560 6409 849(N
MOLAS 6409 6463 54|N
LEADVILLE LIMESTONE 6463 6762 299|N 1082
DAKOTA SANDSTONE 748 970 222|S
MORRISON SANDSTONE/SHALE 970 2000 1030|P
TODILITO LIMESTONE 2000 2021 21|N
ENTRADA SANDSTONE 2021 ?7? ??|N
DECHELLY SANDSTONE 3673 4293 620|N
8103 |oRGAN ROCK 4293 5450 1157|N
HONAKER TRAIL 5450 5897 447|N
ISMAY 5897 6007 110|N
DESERT CREEK 6007 6103 96|N
AKAH 6103 6178 75|N
BARKER CREEK 6178 ?? ??(N 1030
See page 8 for Explanations 40f8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)B
MESA VERDE GROUP SANDSTONE/SHALE 0 2672 2672|N
UPPER MANCOS SHALE 2672 3601 929(N
GALLUP SANDSTONE 3601 3800 199|N
MIDDLE MANCOS SHALE 3800 4021 221|N
2070 SANASTEE SANDSTONE/SHALE 4021 4061 40|N
LOWER MANCOS SHALE 4061 4433 372N
GREENHORN LIMESTONE 4433 4490 57|N
GRANEROS SHALE 4490 4532 42|N
DAKOTA SANDSTONE 4532 4750 218|S
MORRISON SANDSTONE/SHALE 4750 > 4830 > 80(P > 80
PICTURED CLIFFS SANDSTONE 704 820 116|N
LEWIS SHALE 820 1000 180|N
CLIFFHOUSE/MENEFEE |SANDSTONE/SHALE 1000 3180 2180|N
POINT LOOKOUT SANDSTONE 3180 3330 150|N
736 MANCOS SHALE 3330 4264 934|N
GALLUP SANDSTONE 4264 4658 394(N
SANASTEE SANDSTONE/SHALE 4658 5122 464(N
DAKOTA SANDSTONE 5122 5385 263|S
MORRISON SANDSTONE/SHALE 5386 5388 >2|P >2
See page 8 for Explanations 50f8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of

Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)B
POINT LOOKOUT SANDSTONE 3678 3818 140|N
MANCOS SHALE 3818 4758 940(N
GALLUP SANDSTONE 4758 5178 420(N
SANASTEE SANDSTONE/SHALE 5178 5560 382(N
GREENHORN LIMESTONE 5560 5614 54|N
GRANEROS SHALE 5614 5646 32|N
DAKOTA SANDSTONE 5646 5938 292|S
MORRISON SANDSTONE/SHALE 5938 6862 924{P
TODILITO LIMESTONE 6862 6890 28|N
741 ENTRADA SANDSTONE 6890 7018 128|N
CHINLE SHALE 7018 8034 1016(N
SHINARUMP CONGLOMERATE 8034 8068 34|N
MOENKORPI 8068 8274 206|N
DECHELLY SANDSTONE 8274 8613 339(N
CEDAR MESA 8613 9848 1235(N
HERMOSA 9848 11055 1207(N
MOLAS 11055 11136 81|N
LEADVILLE LIMESTONE 11136 11250 114|N
IGNACIO QUARTZITE 11250 ?? ??|N 924
See page 8 for Explanations 6 of 8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)®
UPPER MANCOS SHALE 0 200 200|N
GALLUP SANDSTONE 200 ?? ??|N
LOWER MANCOS SHALE ?? 952 ??|N
GREENHORN LIMESTONE 952 1020 68|N
GRANEROS SHALE 1020 1068 48|N
DAKOTA SANDSTONE 1068 1215 147|S
MORRISON SANDSTONE/SHALE 1215 2072 857({P
SUMMERVILLE 2072 2270 198|N
TODILITO LIMESTONE 2270 2287 17|N
7967 ENTRADA SANDSTONE 2287 ?? ??|N
CHINLE SHALE ?? 3696 ??|N
MOSS BACK 3696 3731 35|N
SHINARUMP CONGLOMERATE 3731 3948 217|N
DECHELLY SANDSTONE 3948 4443 495(N
ORGAN ROCK 4443 5742 1299(N
HERMOSA 5742 6471 729|N
PARADOX 6471 6973 502(N
MOLAS 6973 7096 123|N
LEADVILLE LIMESTONE 7096 7292 196|N
ELBERT 7292 ?? ??(N 857
MANCOS SHALE 0 645 645|N
GALLUP SANDSTONE 645 995 350(N
1043 SONASTEE SANDSTONE/SHALE 995 1360 365(N
GREENHORN LIMESTONE 1360 1475 115|N
DAKOTA SANDSTONE 1475 1677 202|S
MORRISON SANDSTONE/SHALE 1677 >1690 >13(P >13
See page 8 for Explanations 70f8




Table 5

Geologic Units Summary for Oil and Gas Test Wells Logged by the United States Department of the Interior

(Used for Preparing Cross Sections B-B’, C-C’, and D-D’)
Desert Rock Energy Project, New Mexico

Thickness of
Depth to Top | Depth to Bottom Contribution to Morrison
Common Formation of unit of unit Unit Thickness Well Formation
Well No. Name Lithology (ft bgs) (ft bgs) (feet) Production® (feet)®
UNDESIGNATED 0 780 780|N
CHACRA 780 1125 345(N
CLIFF HOUSE SANDSTONE 1125 1348 223|N
MENEFEE SHALE 1348 2555 1207(N
POINT LOOKOUT SANDSTONE 2555 2736 181|N
6367 MANCOS SHALE 2736 3622 886|N
GALLUP SANDSTONE 3622 3810 188|N
BISTI SAND SAND 3810 4132 322N
SANASTEE SANDSTONE/SHALE 4132 4518 386(N
GREENHORN LIMESTONE 4518 4578 60|N
GRANEROS SHALE 4578 4617 39|N
DAKOTA SANDSTONE 4617 4737 >120|S NE
PICTURED CLIFFS SANDSTONE 1020 1270 250|N
LEWIS SHALE 1270 1859 589(N
CLIFF HOUSE SANDSTONE 1859 ?? ??|N
2203 MENEFEE SHALE ?? 3575 ??|N
POINT LOOKOUT SANDSTONE 3575 3835 260|N
MANCOS SHALE 3835 5648 1813[N
DAKOTA SANDSTONE 5648 5835 187|S
MORRISON SANDSTONE/SHALE 5835 >5887 >52(P >52

Data Source: U.S. Department of Interior Oil/Gast Test wells, New Mexico EMNRD OCD Image Database, 2006

Abbreviations:

NR = Not Recorded

ft bgs = feet below ground surface

See page 8 for Explanations

Footnotes:

AcContribution to Well Production: P = Primary; S = Secondary; N = None

BThickness of Morrison Formation: NE = Formation Not Encountered
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Table 6

General Water Chemistry of Groundwater Produced from the Morrison Formation in the San Juan Basin
Desert Rock Energy Project, New Mexico

Sample ID Number of Samples Minimum Maximum Medium

Specific Conductance (us/cm) 52 300 6000 876

pH (standard units) 42 6.6 9.4 8.2
Temperature (degrees Celcius) 39 6 76 23
Calcium 56 0.8 550 14

Magnesium 53 0.1 62 3.7

Sodium 57 43 1,400 140
Potassium 56 0.1 24 2

Alkalinity (total as calcium carbonate) 56 10 670 200

Sulfate 52 6 3,200 160

Chloride 57 11 1,200 8.9

Flouride 50 0.2 7.7 0.6

Dissolved Solids (sun of constituents) 52 116 5,000 614
Nitrate (as nitrogen) 21 0.1 4.5 0.4

Arsenic 19 0.01 0.21 0.02

Iron 41 0.03 20 0.6

Manganese 21 0.01 19 0.1

Selenium 17 0.01 0.02 0.01

Radium-226 17 0.07 110 0.62

Explanation:
us/cm = microsiemens per centimeter at 25 degrees Celcius

Dissolved constituents are reported in milligrams per liter unless noted otherwise
Radium-226 is reported in picocuries per liter
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Table 7

Water Quality Data from Sanostee Tribe Water Wells Sampled on May 11, 2005

General Chemistry

Desert Rock Energy Project, New Mexico

Sample ID pH Temperature TDS Turbidity Conductivity Nitrite Nitrate Chloride Fluoride Sulfate
cC (mg/L) (NTU) (umhos/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
12K-655 8.1 21.8 160 <0.02 270 <0.020 <0.50 4.5 <0.50 6.6
12K-633 9 215 170 <0.02 280 <0.020 <0.50 <25 <0.50 3.4
12K-320 9.3 215 300 <0.02 500 < 0.020 <0.50 4.5 <0.50 52
Metals
Sample ID Aluminum  Antimony Arsenic Barium Boron Cadmium Calcium Chromium Cobalt Copper
(mg/L) (mg/L) (mg/L) (mg/L) (mgi/L) (mgi/L) (mgi/L) (mg/L) (mgi/L) (mg/L)
12K-655 <0.10 < 0.0030 < 0.0040 0.14 <0.10 < 0.0030 20 <0.010 <0.010 0.29
12K-633 <0.10 < 0.0030 < 0.0040 0.014 <0.10 < 0.0030 1.3 <0.010 <0.010 <0.010
12K-320 <0.10 < 0.0030 < 0.0040 0.036 <0.10 < 0.0030 1.1 <0.010 <0.010 <0.010
Radiochemical Activity
Sample ID Gross Alpha Radium 226 Radium 228 Total Radium
Activity Method Activity Method Activity Method (pCilL)
600 / 00-02 (pCi/L) 903.1 (pCi/L) 904 (pCi/L)
12K-655 9.8+/-15 <0.3 <04 <0.4
12K-633 12. +/-1.7 <0.3 <0.3 <0.3
12K-320 0.9+/-0.4

Table adapted from the Final Well Impact Report (URS, 2005)

Explanation:

TDS = Total Dissolved Solids

< = below laboratory reporting limits
mg/L = milligrams per Liter

pmhos/cm = micromhos per centimeter
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General Chemistry (continued)

Table 7

Water Quality Data from Sanostee Tribe Water Wells Sampled on May 11, 2005
Desert Rock Energy Project, New Mexico

Sample ID Alkalinity (mg/L)
Bicarbonate, Carbonate | Hydroxide Total
12K-655 140 <20 <20 140
12K-633 89 50 <20 140
12K-320 100 97 <20 200
Metals (continued)
Sample ID Iron Lead Magnesium| Nickel Potassium | Selenium Silica Silver Sodium | Thallium
(mgi/L) (mgi/L) (mgi/L) (mg/L) (mgi/L) (mgi/L) (mg/L) (mg/L) (mg/L)  (mg/L)
12K-655 <0.10 0.0095 4 <0.010 2.8 < 0.0030 19 < 0.0050 34 < 0.0020
12K-633 <0.10 < 0.0030 <1.0 <0.010 <20 < 0.0030 16 < 0.0050 68 < 0.0020
12K-320 <0.10 < 0.0030 <1.0 <0.010 <2.0 < 0.0030 18 < 0.0050 110 < 0.0020
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Revised Model Input

Groundwater Modeling Input Data for Revised and Original Models

Table 8

Desert Rock Energy Project, New Mexico

Storage
Layer Geologic Unit Thickness (ft) Notes K (ft/day) Kh/KV ratio coeff. SY ()
1 Mancos Shale variable Leaky upper aquitard [0.0567 10to 1 0.00011 [0.03
2 Dakota Sandstone |200 aquifer 0.3225 2t01 0.00011 [0.24
Sandstone K1 =0.075, K2
3 (Morrison Fm) 1000 aquifer =0.125 2to1 0.00011 [0.24
Screen
# Wells Pump Rate (gpm) |Time pumping (days) [Well Spacing Interval
10 307 7300 (stress period 1) |1/4 mile All of layer 3
total = 3070 14600 (stress period 2) 1000 feet
Head Boundary (type) |gradient
Specified Head 0.0014 ft/ft
Model area # columns # rows # cells min cell size |max cell size
24x16 miles 300 322 96600 per layer 247.5 x 165 ft [990 x 660 ft
Original Model Input (URS 2005)
Storage
Layer Geologic Unit Thickness (ft) Notes K (ft/day) Kh/KV ratio coeff. SY ()
1 Mancos Shale 650 Leaky upper aquitard [0.0567 10to 1 0.00011 [0.03
Sandstone
2 (Morrison Fm) 1000 aquifer 0.2 10to1 0.00011 (0.2
Screen
# Wells Pump Rate (gpm) |Time pumping (days) [Well Spacing Interval
10 307 14600 1/4 mile All of layer 2
Head Boundary (type) |gradient
Specified Head 0.0038 ft/ft
Model area # columns # rows # cells min cell size |max cell size
12X12 miles 280 279 78120 100 X 100 feet 500 X 500 ft




APPENIDX A

STUDY AREA OIL AND GAS TEST WELLS, UNITED STATES DEPARTMENT OF THE
INTERIOR
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—_ - | — B P A S
I
_ TOOLS USED
Rotary tools were used from . S feet to .. 399% feet, and from ......__. o feet to ... feet
Cable tools were used from ... feet to ... feet, and from ...._..T__..__ feetto _.___._._. feet
DATES
___________________________________________ 1 I Put to producing _&"____“_, 19
The produetion for the first 24 hours was ....7 ... barrels of fluid of which =.._.__% was oil; ...7.__%
emulsion ; ...=.% water; and ..™__% sediment. Gravity, °Bé. . L
If gas well, cu. ft. per 24 hours ....% ... Gallons gasoline per 1,000 cu. ft. of gas ..oo.oeeooio .
Rock pressure, lbs, per sq, in. ... A
EMPLOYEES
-__------.-fff‘.‘?.‘.‘?ﬁ?.t’..??f?;:? ................. yDriller e , Driller
____________________________________________________ y Driller VR & § 11111 ¢
FORMATION RECORD
FROM— 00— TOTAL FEET FOBMATION
3 W W9y | Ghale
hag anae 208 Sapd-Top of riess Yerde &y3'
2522 3625 1104 Ehisle-Top of Mancow 2582°
3085 3735 156 Inter-bodded sand and shele-fop of
. Jallop 024’
3785 356 | inl | Bhale~-Pop of Jarastee 3951'
Pormation record yrepnred !‘m‘“ Mo
Kleatric logs. o
L
Thie from is ‘heing filed 9 correct sise omeing woder Muddineg snd
Cowenting Record fros 11" o 8-5/41.
PN A '.".i._'—" [OVER] [AR A . ‘ 16430043
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CO N F I DENT I Adermst. on.
o

. V. B. Laxn Orrice
BERIAL NUMBER 2 __--___----.___};'/}?l/
Luase or PERMIT To PROSPECT __
R[C[WEB 795
UNITED STATES
MAY4 1964 DEPARTMENT OF THE INTERIOR
L CON. COM. GEOLOGICAL SURVEY
pisT, 3 /
x
LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company . Humble 051 & Refining Company. Address ... Cs Box 3082, Durange, Colorade
Lessor or Tract - Nsvajo Tract 2 Field South Vaterflow State . New Maxigo . .
Well No. ... Sec. 38... T. 9N _RAW_. Meridian .. NMaMlePalle .. County .. Sen . Jusn .
Location .999.. ft. f§\"| of ..5.. Line and 983 ft. § Jof ... Line of .. See%ion 18 .. Blovation 5347

The information gi_ven herewith is a complete and correct record of the well and all work done thereon
go far as can be determined from all available rggﬁ (ﬁé‘?&%’ﬁ) B.___M,__Eﬂﬂﬂl.ﬁh.h_n‘_nzm__
Date ... Novenber 27, 1963 Title.Distrind. Produstion Supts.

" The swhmary on this page is for the condition of the well at above date
Commenqed dnlhng ....... _..m: ... 1983  Finished.deilling ... Jm-.eﬁ ....... , 1963..
-OTL ORI GKS SAND® OR ZONES " - o
\ (Dmou gas by Gf) _
No. i, from.. Y81 % _:_;.:'mgf_..;'_:i;-- " No. 4 From o 0 e
No. 2, from ___ S 1. Y. d No‘ 5, fropmt . - to .
No. 8, F0M rrpereremeenrr - o Mot o T S e r
o IMPORTANT WATER SANDS
No. 1, from .oc.coo. LR R E O 1 P S
No. 2, from ..eooioopyes . to -":‘ L i, .,r,No 4, imm o . e 40 i
| CASING RECORD

olxe ;':;"g;g | T“",‘;g,:"' Mske | Amount | Kindofshoe | Cut and pulled from Tororated Purpose

From— l To—

LEp9R IGD1G# pL pLighed Mete brg 13 [0 {68 LOL pIIEL} qmge FIug of Wwelre] npeq boau.on FUg LGRS OL Drsngul o freput
& { s.m&. qx—-mﬁ;hm -pnémt —m#suﬁ-gvg-p&wmmmq B o L
I3

WG 1Y LUS C52TLE BreLe vn];J Peuq oy

Gl L5 DL [HCARRE FIll {2
- & 0, (X ";'s'ﬁi‘mﬁ'ﬁur & ]! BEo

|24 | . B .r.r:;:uu Y Imgwx CV2_MELT Produstd

TR 240035 B TSR] A 13 £ e 3

B BicyEs FS T EFRT) THE guiyd 6 L)

, i
E)
1 MUDDING AND CEMENTING RECORD
eﬁf;’ Where fset Number saeiu of cement Mpthod used Mud geavity Amount of mud used
13-3/8 gL 75
2-5/8 u . 21000
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Heaving pIug—-—fMa.teria.l ........... | Length - Depth set S

; !
Adapters—Material ) B .
) ' SHOOTING RECORD

Fcn_n”]

Bige Bi:dl used Exploalve used Guaptty Date Depth shot Depih cleaned out

TOOLS USED

Rotary tools were used from ...... T feet to - k838------ feet, and from .oooeeeeee - feet t0 ..oo—.... feel
Cable tools were used from - oeeoeee oo feet t0 - joeeemamer - feet, and from .__.__________. feet 0 oo feel
. DATES
----- Strabein Hovember-1—— 1963 Put to producing e - 19
The productmn for the first 24 hours was __.agi.—-- barrels of fluid of which ,75___-% was oil; —eeeo o
emulgion; 1;5.__% water; and -___-.z% sediment. Gravity, °Bé. - ~
If gas well' cu. {6, per 24 hours -89l;;000—— Gallons gasoline per 1,000 cu. ft. of gas ... ...
Rock pressure Ibs. per sq. m I
EMPLOYEES
........................................... +eeeeey Driller —eeouy Drille
.................... e eeemnememmeeemearameieecy Driller . , Drille
FORMATION RECORD
FROM i TO— i TOTAL FEET FOEMATION
|
# Pure 01l|Company nsmmﬁ operations at 9315 P.H. 7-28.63 at L4338, The interval
from L4R34' ¢t~ TD will Ye reported by 011 Comrany.
; '
5?2 | 2510 | 988 Menefos
2510 2858 348 Point Lookout
758 . 37187 929 Mancos
3787 k192 hos Gallup
klg? | L6 Wtk Sanostee
Lé66 L8338 172 Dakota
L1838 . Top of Morrison
!
2
i :
: !
ahzsat- L’i Lo - 'i&.}} }1}?_ T T """ZCIQ;EE; T

At A

‘¢ ow Laza: | 0




See. 18
Navajo Trapt 2 Well Ko. 1

COMNFIDENTI B L

JAGE 1 of 2
UNITED BTATES
DEFARTMENT OF THE INTERIOR Alletree Window Rock, Arizona

GEOLOGICAL SURVAY Trite -NAVRI0
1ogsa ¥e, Mi=20-603-2023

LESSEE'S MONTHLY REPORT OF QPERATIONS

Staze . Nou Maxico Coumy .. S8n _Juan . Wield Wildeat i
The following is a cozrect report of opertticns and productian {incliding drilling and pmduema' wath] For the
mozmth of .. " Septenber !_9...@.3...,
Agents Address .;,_11-_9.:.__132&&11 S Company ..ﬂ%@izl‘:.@; COMPANS,
: Casper, ¥yoming . 7 Sigoed mr;_&cﬂ’f-ﬂ«-
Phone __23h-2565 '_ .. Agents titte _ Dimtrict Office Msnager
meo.anp] o, [manoe] wew | Days Crovity lCﬂ. ft. of G!s %:‘lml‘s of [Bbls, water lerﬁI!ﬂa dmm dewn, A
% of W| ™ wa. {Prded. |Barrsis of Ofl {tin thousands) Ricovered (Lt nongs | Seoendmmk of o Soled
oW W SONIISW |1 | -0- -0 - (= - None Drilled 10,585 to
10,888'. DST No.

5 - 10,786' -
10,8881 « Miss.
Tool open 2 hra. &
36 minutes. Opened
blow, 1néraasing to falr blow. Racoversd

§ S

with a very we

k,185' of trluid' ~ 560! of |gas cut drilling mud, 3,625 of
highly Ealt water Salt ater weighed 8.75 1lbs. per
gallon. valve was par 1y pl while testing.
Pressuress| IH !511;1; ICT 53?7/30 mites; LT 1100/6 minutes;
FF 26123 FCI 5077/30 winutes; FH 5099; Bottom hole temp. 250°
| ]

Drilled tof 11,165 7.D. nplnng completed at 11230 a.m.
2=10-63. electric logs to T.I.

10G_TOPSt | i

Venefee 1,522 (+3621) enkopl| - 75153" (~1810)
Point Lookput |2,510' (+2833) De Chelly 7,30 (=1961)
Mancos 2,858¢ (+24,85)  Organ Rock ?sTkO' (=2397)
Gallup ‘ B,TBT' (+1556) srmosa | 9,058 (-3715)
Sanastee 1,192 (+1161) dox fA" - ,810¢ (-Lli67)
Dakota {l,666' (+1677) las | 10,6140' (-5297)
Morrison };,838¢ (+ S65)  Miss. | 10,750 {-5ho7)
Summerville '5,?12' - [369) ﬁ:ray | 10,901;‘ (~5561}
ntrada 5,8251 (- 82) lbert ' ' 10,946" (~5603)
ingate 15,953* (- 1610) MeCracken 11,060t (~5717)
Chinle 164,270 (= I927) Gram.te Wash 11,133! (-5790)

!
|
CONTINUED [ON PAGE P ( REEHVED .
NOTE.~There were —n N0 rons or sales of ofl; No_. . \
No runs or sales of gasoline during the month. {Write “ac” where appll

NOTE~Report on this form is required for ecach calendar month, regardless of the status of opmhe-na and must
be filed tn doplicate with the supervisor by the Gth of the suceeding month, nufess otherwiae directed by t!:e suptrvisor.
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URITED STATES

REPARTMENT OF THE INTERMR
GEOLGRCAL SUAVRY

M P é—-/é‘.ﬁ’

Altosise Jandow Rock, Ariz.

reing Navalo
Lowsa Bo. 1i=20~603-2023

LESDEE'S MONTHLY REPDRT OF ORERATIONE

State Now Mazd-co cam San Juan Fileld Wildcat
The following is & corroe? sepory of cperations and predvctivn (inclnding drilling and produeizg wellz) for t&o
mozth of August. 1‘163
Agends Address P. 0. Box 163-1 -~ Company THE _P_URE OIL COMPANY
Casper., Wyoming Signed w cé‘ag’"‘""
Pions 23}4-1565 Agent's titie ...DLMJ&Q.M&EQLM_
-—-: L AME La.\nnz were | Ba . C . ft, of Gas Géunn.'.i of {Bbls, water {F drillizg, d RhE ?Rﬁsdnwn. RS
%ot %] ™™ | Tt | Beden, [Barrels of Qit] Gy {i:thnusnnds) Rg:;::;le:ggd g,f szelgfe?; date 24 %%,{ﬁté‘:%.‘f' casolina
SW SW NI 1| =O- atd - == - None Drilled 5,808' to
Sec. 18 10,073'.  DST XO.
Navajo Tracti2, Well Ho. 1 2 - 9984 ~ 10,0731~
) Tamay Section of
Paradox. Tool opsn
! 30 minates. Opened
i with a very wsak
blow, decreasifg to zero [in 10 mihutes. Recoverad T64' of
drilling Fluid) no gas, do oil. essuress TH & FH 4879:
IST 36/30 minutes; IF 22/5 minutens EF 27/30 minutes; FSI
| %0/30 mintites; | Bottom hole temp. 2k . Drilled to 10,216t.
; DST NO. 3{~ 10;181'-10,216" - Paradox. Tbol opened with weak
blow, gz a?A 1¥ increased to fair! blow thyoughout test. Tool
open a to 95 minutes, 90 niputes te*’it.ing. Recovered

i 1,071' of|drilling fluid lof which‘ 900" was highly gas cut

(hi gh mressurs [but low vdlume gas! ckei'.)a. Pressures: TH 49193
FH L6763 IST 473/30 min.g FST 49530 min.3 IF 215; FF 430;

Bottom hole tamp, 230. illed tb 10,371f. DST NO. L -
10,284t {10,370 ~ Tool open 30 minutes. Opened with
2 very wehk bldw. Reco md 607 of drilling fluid. Pressureas
IH Sohis IST 13L/30 min IF & FF| 90; FST 112/30 min.; FH L998;
Bottom hole tedp. 190°. ‘Drdlled B 10,585° ~ INCOMPLETE.
SAMPLE TOPS: i
Summerville  [5,712 (- %69) | ;

‘ Todilto 5,8157 (- h72) | '

‘ Eatrada 5,825 (- b8z} |

: Wingate 59551 {- 612} ;
Organ Roc 72THOt { 2391) ‘ .
De Chelly 7,320t (-1977) | :
Hermosa, 9,030¢ {=-3587) l
Tsmay 9,800t (=57} |

CONPIDENTIAL |
NOTE~1here were Fo Ho

runs or sales of oil; M. on. jLof gas asid;

No runs or gsalex of gesollpe during the moath. (Write “no™ where applicable.)
MOTH—Report on this form is required for each calender month, regardieas of the status of operatlons, and must
be E-!ed in daglicale with the supcrviser by the §th of the suceeding month, unlees otherwise directed by the supervisor.
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UNITED STATES
DEPARTMENT OF THE INTERIQR -
GEDLOGICAL SURVEY !

‘o

LOG OF OIL OR GAS WELL

LOCATE WFLL CORRECTLY

Company & L
Lassor or Tract ,Ba¥ei0 Tyl
- See. X 20N 1 AN Mioridisn e cerememmeneen Cauinty . 20 Joam

..f».g}of Liunmd.DQ.n.gE_-.jur WA Lino of .Omtdam. X)........ Elogatiodi?D

‘Fhe information given herewith is a comploto and correct ragord of the well and all work done therson

g0 far 93 cap ba determined from all availablo records.
Signed W
Dats .. damear: Y, 2837 'ﬁu}e.’f_'.nﬁrlﬂa.wm..

‘Tho eummary on this page is for the condition of the woll at shova date.
Commonced drilling .. utatuer. 1Ty, ........., 10.. 3% Finished drilling ... Jammiary by ooocoro., 1987
OIL OR GAS SANDS OR ZONES

{Denste gas by 0)
£ S 7 No. 4, from Lo
1o No. 5, from to
No. 3, from te No. 8, from. [
IMPORTANT WATER SANDS
Ne, 1, feom Thit. Sakuta.. No. 3, from 210 Endrate. . to ..

No. 2, trom .JAR, Murrince s No, 4, from

CASING RECORD

Threuds par i [T Amaunt | Kledafsboe | Cod mnd golied frem
... o JPL,
b j1igaKce 1o T gl ricsqug s bo
= i g q
et AL e X bty HEWIPS Vet

|4 9y ape Bdureay jubulye | WL et S i Aol

LRI EELESL 2

x OHOE IR B
?
Y MUDDING AND CEMENTING RECORD
P | hiern st [ — Mfthad vsed Mud grarity Amuiing Cimd ithed
pLIST/ L . L] Jol N} s T Y T RN EO O,
§atiem.. Fad Apad
:
| 1
{ PFLUGCS AND ADAPTERS -
Heaving plug—Materinl . Loogth Depth sat
Adapters—Material : Siza !
t SHOOTING RECORD .
Boe | Bheliuma Depth stiot Pesthuanesont

Eploteuns | qugay | o

¥

TOOLS USED

Rotary toold whra used from «e..fpen.ee.meo- f00L to . JY 9. Ze0t, and from ...ooooceeee

Cable tools werbused frotn fnat ta ook, and fTom ..cvecceeeann
X V DATES e e
LI Put ta pmducingmugf;*;” .
“The.produstion for,the first l24 Lour was ..... +eened Darrel of fuid of which .—.....% waa oil; -

RO« VT L IO—
2] Ly
How por 1,000 et tl-of §d3 ooismieen.

b4

exulion; -.....% wnur'f_aﬁ.d verees T sodintlont. '
gf;‘z_;n well, cu. u."ﬁ;’m hours !
B prosqure, Tody ot ag. o o.ooeen il
LA ey

R

Tiav
Herrisca F107

gninie M5

o e
Y

L

iy

-3
e T . .
ks L . L LR e =

FOKINVLIOM BECOKD—COUfass

2ide
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ve 4] & Gefindng Compaty
1 e of Indims *D* S0, 1

Tnie well uma mnaémstataldwhhotﬂjé’ rawi plagped and sbandemed sx o dry hole m

January &" 21357

aqt 13-Y/0* taning ab 4OS* w/RIO eacks peat Gunt. Getnt ¢ivouletod,

e He;l.fmz&ﬁliﬂﬁé}“-=:-&—“hw = 3 giny ddowiy STYEHLLIINY LUB0OLONE, LLERG, MO}
1' Jight preen wxody limesisue, tight H33 34 wsroos, green, snd ved Fige grafacd sandstone,
Iair powoaity, logiks waby N0 tanta, odor or uhow,

St =5/0% gusiog st RPOOT v/906 satie BL gel nod 100 masl neat sesent, Oament atravlated,
Briiied b6 63821 and sharted tasting.

Core So, 2 frem 6382 6 €154,% — recowwyed 12,5 white, fine greined hard esloarecus sardatbone,
s biwtile. porceity, Gestiered phapainty of Slending oi), Thin wones of stain, odor wnd
flueorestitise eloug frestures ond bad:sag plusss batwevn 4187 - $106, Cood odor, stoln sl
Fiseressents in bertom 1-1/20, Vory alightly blesding oll & gas rlong frsctured, Gas may Yo
inert,

09T #3 frowe SLTE b0 6295 w/1* TC & 3/A% X0, TG 36 minctes, Cpened w/wock blow « died in

T whotas, Epepessed - - peopmvtd Vool ~ faw bubhles and dled, Reouvered 30 very tlight
il owt mauede TN & FM AGOA. in, & Nex, PR 304, BOP after 30 uimutes - 40f. Test setialnetor

Cure Hoe 3 fyom G155 to 4212 ~ vesoversd 1DV - 3V white dolemitbe Fine greimed asndstins
slight sboin, oder and finoresssam) 7' grey fine aryctalline herd dlesite, be chow,

Cor Hoo & from G421 to 6207 ~ resowred §° = 1t gray, herd, finely evystolline doloud te)
2¢ dark oy woft shalej 3¢ hard green shals w/pitaten of tan limesione,

287 #2 Crem Q13T to 6277 Wichmmbon tool & 1% 7C & 3/4 #C, 10 30 mins Yyry wek biwa for
@ ninates & Akl died. Dt AN, Fi 3004, min. & PP Y0F, DU TR after X sin. agovere
10% wery alighily @il & gas eub dPlg. wud, Tt selisfastory.

5aT #3 6R1S Vo 6329 w/kchewton ool & 1* % & 3/k® BG, TO 30 mia, Very weok Llow, then
fied tn 23 wim, IV 308, ¥R 33004, mia, & mex P 2107 BER 2108 sftexr % min, Hectvered
320 wery slightly ofl & gas eut wud. Dobbom hels tenp. 178%. Test extisfagtory.

Core 70, 5 from £504 to 4514 « yetovered 10% ~ A} groy mecium erystalline hgestone w/ niskrous
frastuves £E1180 wred stoim, ssaltered putehes of yed shalep &' gray aedhum crystaliine

18 wstone and yed shale, zoot 508 red in pabahes, looks bressiszted, but sll frsctures
73110¢ w/red shinle, Owlnrge salaite 1imd B waga

8¢ ¥ L from ALSA Go 614 w/IY T & VU0 K, TO 55 min, eek bimw for A5 min, & disd,
¢ RAOF, PY 304, mine PP 508, max FT Nf, U sfter 30 nin, 70K, Test satisfrctory.

Core 8o. & frin 5503 te 681, - reecwared Z1Y o LT mergon s green VaRy winleg Lt proyegrecn
sediun crystallion doloaite w/a few susll patsims of hleoknd gresn ghnlw,

Core No. 7 from 6614 to BbiL ~ recowred 295 - 3¢ gray~grosn wedius o sarsely eryatalline
dolomditey 6V Jght grey, wey finely orystnilline dolomtbe, fow tipht frastoreuy 4! Light
srvy cowrsely orystolline delewdta, few tistt frastures) ¢ prey, fioely errotallive, sendy
dulasite) 2% groy demss colomdbe; 6F gremn sl oeroon delomitis shelej 20 Zrey-green dense
dalonita,

Gove Ho, # fron 644k to 6693  vesovered 387, = 13 wavern vhile w/stresis of gray-grevo
shcley dolomite, few Ivsctured 23 b 30 dipej &' gray-groen biesalated pandy dolosite
red Shinls in frashiures) 17' grayegresc sandy finely erystalline dolnaite, lesally breeciated,
tne vug snd mumerous frastares in lower path, few ges bnbhleey Y vod shale and wery
dolowite = 20 te 30 degres disej 1t ualte shelly wsndy linestons bodly ground up by core bul,
T #5 from 6658 to 6693 w/lehnuten teel, 17 70 & Ni* M. 70 30 min, Upansd w/very wesk
Blow for 6 win, & 4iad. _IK*!‘M: Kin, & Kx P7 OF. WP GF after 30 min., 2eg. T'
£rlg. wad. Teat satisfastory,

Ran dipmeoter survey sod velooity survey at kats LM

Core #9 fron TN to 7136 « pesoverwd 20! « dark green shlorite grales {metamorshis rouk).
suereus tight Tyacturws fillsd w/salsite.

fan 55, Guxsa Hey, Newbron &4 klerclag surveys,

Teesdved verbal approwsl Lo plug nd wbandon l=i-57, Get plugs se folliows:
From 6250 to 6720 w/75 sk, wesh oabe, frols 4520 to 6350 Wioo ake omb,, frow 5650 to 55%0
w15 sia o, from 3000 to 3RC W75 skw, sab., from 2600 te 2650 w100 sk. ont.

Set top plug st 57 to surfase /10 gselcs Rest sement,
Yell plugged awl abandoneds
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" Form §-330
(Rav.

S0 g LD
G A0 KR

BMIT IN D . F od,
UNITED STATES SUBM Ulzlsig‘:;fr . Budget Bureau No, 42-R355.5.

00$ DEPARTM ENT OF THE INTERIOR :L‘;‘:ﬁ:f';?dgg‘ T LEASE DLSIGNATION AND AEBLAL WO,
GECILOGICAL SURVEY 14-20-0603-8143

WELL COMPLETION OR RECOMPLETION REPORT AND LOG* | * ™ " suwems Sy wne

T TYFE OF WELL: ; 7
1=, TYPE OF WELL N us ort L] Other 7. CHIT AGREEMENT NAME
b. TYPE OF COMPLETION:

NEW T WORK DEEP- PLUG DIFZ,

wxl::r..:. ovER EN BACK LERYR. Other 8, FARM OR LEAAE NAMM )
2. NaME oF OPERATOR Bavajo Tribﬂ 'AR"

. WELL RO.
ntion liss g
8. ADDRTHS OF OPEEATOR 6
P, 0, Box 2100, Danver, Colorado 80201 10. ¥IBLD AND FOOL, OE WILDUAT
4. LOCATION OF WELL {Report ioogtion clearly and in accordence with any Siote requirements)® Toc i+o Dome
At surface

11. 8EC,, T., R, M., OK BLOCK AND BUUVEY
OR AREA

Swy SE% Sec. 27
660' FSL & 1980' FEL, Sec, 27 | Sec. 27 T26N-R15W

At top prod. Interval reportzd below

At total depth

14. PERMIT NG. DATE ISSUKD 12. COUNTY OR 13. ATATE
I

PARISH
| San Juan | New Mex.

10. DATD BPUDDED 16. DPATE T.D. REACHED | 17, DATE COMPL. (Ready to prod.} | 15, rrLEvaTIONS {DF, REE, BT, GE, rTe.)* | 19. DLEV. CASINGHELD

3-18-74 4—-6-74 4-18-74 5622' KB 5610' GR
20. TOTAL DEPTH, WD & TVD 21, PLUO, BACK T.D., MD & TVD 22, gm:rwgﬂﬁ..u CoMPL, 23. m'r:n.nz.a uun%r TOOLE CABLE T00LE
DRILLED BY
6355 6326° - - — |SPETRE® | - -
24, PRODUCING INTERVAL(B), OF THI§ COMPLETION—TOP, BOTTOM, NAME (MD AND TVD}* 20. w&\s mn:‘etmmn
BORVEY MADD
Barker Creaek Top 61787
Bottom TDh Ho
28, %IPE ELLCTRIC AND OTHER LOGE ROUN 27. WAR WELL commD
_1ES, BHC-Sonic-GR Xas
28. CASING RECORD (Regort all atrings et in well)
CAlING BINE WEIGET, LB./TT. DEPTH BET [MD} HOLR BI%E CEMENTING RECORD AMODNT PULLED
13-3/8% 54.5% 60" 17-1/2" 75 sacks

9-5/8" 36 1594" 2— " 700 sacks
7 123 & 26 6354 8-3/4" |__300 sacks

20, LINER RECORD 30. FUBING RECORD
B1ZE TO0F (MD) BOTTOM {MD) W (D) S1Z% DEPTH #XT {MD) PACKER SET (MD)
NONE B \\ 2-7/8" '

F1. PERTORATION RECORD (Interval, size and number) \@!& \ ACID, BHOT, FRACTURE, CEMENT SQUEEZE, ETC.
"DEPTE IMPERVAL (MD) AMOUNT AND KiND OF MATERIAL USED
SEE ATTACHED N cO™f SEE !|ATTACHED
=2/
L
33.* PRODUCTION
PATE FIRAT PFRODUCTION PROOUCTION METHOR (Flowing, gos UHft, pumping—aize and type of pump) WI‘.‘LhL s_'fa;mu {Producing or
ahut-in
4-18-74 Flowing Producing
DATE OF TEAT HOURE TESTED CHOKL BIZE ;:on':v. 1'001; OIL-—HRL, QAR—MCF. WATER—BBL. GAB-0IL RATIO
BT PERT
4-27-74 | 24 18/64" | — | 107 | 85 | 110 790
TLOW, TURING PRESS, | CARING PRUASURE | CALCULATED OIL—BBL. BGAS—MCF. WATER—BBL. O1I; GRAVITX-API (CORR.)
24-HolUR RATE
265 - —_— | - - ! - - - - 45 .0
84, DIBFOBITION OF qas (&old, used for fuel, vented, cio,) TEAT WITKLIZLD BY
Sold W. L. Wilson

35. LIST OF ATTACHMENTH

368. I hereby certify that the foregolng and atinched Information l1a complete and corrsct ap defermined trom all avallable records
4 .
SIGNED rres District Superintendent ... June S, 1974

d *ESee Instructions and Spaces for Additional Data on Reverse Side)

UsSGs {3) (2) TB ARM CGH The Navajc Tribe
Farmington Aztec




INSTRUCTIONS

General: This form is designed for sabmitting a2 complete and correct well corpletion report and log on all types of lands and leases to either & Federat agency or a State ngency,
or both, pursuant to applicable Federal and/or Siate laws and regulations, Any necessary special Instructions concerning the use of this form and the number of copies to be
submitted, particularly with regard to local, area, or regional procedures and practices, either are shown below or will-be {ssuned by, or may be obtained from, the local F;derul
aad/or State office. ' See instruetions on items 22 and 24, and 83, below regarding separate reports for separate éompletions. P

If not filed prior to the time this summary record iz submitted, coples of all currently available logs (drillers, geclogists, sample and core analysis, all types electrie, ete.), forma-
tion and pressure tests, and directional surveys, should be attached hereto, to the extent required by applicable Federal and/or State laws and regulations. All dttachments

-

should be listed on this form, see item 3%,

Item 4: If there are uo applicable State reguirements, locations on Federal or Indian land should be described in accordance with Federal Tequirements. Consult local State
ur Federal office for specific lnstructions.

Item 18: Indicate which elevation is used gy reference (where not otherwise shown) for depth measurements given in other spaces on this form and in any attachments. -

go state in item 22, and in item 24 show the producing

ltems 22 and 24: If this well is completed for separate production from more than one interval zone {multiple completion),
rate report (page) on this form, adeqoately ldentified,

interval, or Intervals, top(s), bottom(s) and name(s) (if any) for only the interval reported in item 383. Submlt a sepa.

for each ndditional interval to be separately produced, showing the additional data pertinent to such Interval.
Hem 29: “Sacks Cemeni”: Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementing tool.

ftem 33: Submit & separate completion report on this form for each interval to be separately produced. (See fnstruction for items 22 and 24 above.)

37. SUMMARY OF POROUS ZONES: )
SHOW ALL IMPORTANT ZONE3 OF POROSITY AND CONTENTH TAEREOF; COBLD INTEBVALS [ AND ALL DRILL-STEM TEETS, INCLUDING [ 28. - GEOLOGIC MARKERS
DEPTH INTKAVAL TESTED, CUSBHION USED, TIME TOOL OPEN, FLOWING AND BHUT-IN PRESSUREH, AND RECOVERIKS
FORMATION TOP BOTTOM ) DESCRIPTION, CONTENTS, ETC. TOP
- e Hamm
/ i " MEAS. DEPTH TRUE VERY, DEPTE
(.‘_"-\ C - "'\ =
-
~ ,.-;) . A )
s .
I3 .
.~
e it -

1.5, COVERNMENT PRINTING OFFICE : 1563—C-623836 871-233
.

837487
" '



4-13-74

4-14-74

4~16-74

4-17-74

4-18-74

4-27-74

TN

MAVAJO TRIBE "AR" NO. 6

¥ELL COMPLETION RISTORY

Ran tubing and bit, tagged cement at 6326' PBTD. Pulled
tubing and bit, ran pagker. Perforated Barker Creek interval
6288-92' 2 J8PP through tubing with magnet stand off gun,

Spotted acid across perfs 6288-91‘, let soak 1 hr with packer
set at 6447'. Acidized with 700 gal 15% NE HCL acid, maximum
pressure 26004 @ 3 3PN, minimum pressure 150086 ® 1 BPM. ISIP
1000#, 3 minutes SY -~ zsero. Swab tested,

Perforatsd thru tubing with magnetic stand off gun 2 J8pF
Barker Creek intervals 6214-17, 6234-4€ & 6250-61°.

Set packer at 6121°'., Ran 500 gal unibead TDA plug and spotted
300 gal 15X NB BCl acid across perfs 6214-92°', Acidised with
4000 gal 28% NE NCl acid in 3 stages using 2 - 400 gal TDA
Plugs. Maximum rate 12 BPFM @ 4000 pai, minimum rate 10 BPK 9
3400 pai. IBIP 900K, 5 minutes $X -~ zero. Swab tested.

Tubing pressure 2504 after 14 hrs 8I. BRan swab 3 times and
well started flowing. Flowed 1350 BFO & 157 BIN in 10 hrs,

IP: Flowed 24 hrs. 107 BO & 110 BW, GOR 790, TP 265 psi.,
18/64" choke., daravity 45%.0 @ 60°,

Dakota 5450°
Morxison 5891
Todilto 6007"
Entrada 6103°
DeChelly 6178
organ Rock

Coxe No. 1 Barker Creek 6195-6236' Cut 41' Recovered 41°
Coxe No. 2 Barker Creek 6236~6296°' Cut 60°' Recovered &60°
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Form 9-380

11 DEPARTMENT OF THE INTEJRIOR E S
GEOLOGICAL SURVEY - \ :

B LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company ___....__.. DAVis Ct CoMpany Address C02 M1oLaND SAVINGS BL0G.,DENVER,
Lessor or Tract ..CONOGO=NAVAvO | Field .....daLogar .. State ... NEXM.LEX1C0. .
Well No. -.1 .......... Sec. .11_T. 28N R. ):,3.@. Meridian .. N.KaBabia . County ....5 f‘.'.".-.‘i?.ﬂﬂ ...............

{Derick Hoar nintive to sea Jeved)

The mformatlon given herewith is a completa and correct record of the well and all work done thereon
so far a3 can be determined from all available records. '

Signed ..“-.gf.:.f‘_!:‘5:-_9.'___{{_5.:‘1119_?_\1'__%; %QQ;Z.M'&E

Date ... 250 <2 » 1957 Mitle._ASeT DIV GEOLOGIST

The summary on this page is for the condition of the well at above date.
Commenced drilling -........ LRSS , 1957 Finished drilling - 12213 ueceecmmeaee o, 1937

OIL OR GAS SANDS OR ZONES
{Denote gas by

No. 1, fsom _NONE 10w 17 J - No. 4; from ... O 60 e
No':ﬁqé{%rf;‘rtr Nhae to e S NO;'.._'S_? from ... e W0 g
No. 8, from oo 17 S, No. 6 from _.._. oo B0 o

v 4 e o T ""LE

: JMPORTANT WATER SANDS ' ™ ‘
No.gh; fromz chdRez. .. ....... to 700 comc ~Nep, 3y from __JW0 . £0 25 SB00. ..

2450 2672 Rrdt

No. 2 fﬁ?ﬁ"“é&‘) ................. to ‘""‘?"""“"“'"'“.':-a ‘1\19* 4, from ---45,32 ............. toﬁ S d: T

i CASING RECORD

T v o [ Perforaied

&
=]
o
[
% =
2 o4
: [LRY
# ke
2
B )
"y

E:

tnch, Make Amounth_Wd of agpe Cut and pq*loqhgg_m Purpose

& 5/8 139 T:“ )

oL 2pvial. 11 hinRke ok pughe aste 1.0 7Y 0 gz 101 mEleL" 2

- SURFACE.
e of EArsLrny e’ bob[oneng L-eaq of bniadipd o pog
LETRILECNG],, 0L 1YL 1L {1IE ME]]- BlRG 107 Ma6 oG [DLSHAL |17 el G.6]] Jft PEEY RIS UALGGT BIKG R 2INgY DOSTUoLy I T iipeL
FAT TP E OV EOUR -t -E T OLR- BUG- 2 BEURTIR-| - {FE1E- 463 eSS RTLEERTTITT IS 1A RCPE I TR T4V ) RS- B R T RREVRTT: T
"5 1% of (G ELEWIG e SLboLiENcy 1o IEen © dorsbiste prafber Ui Ipn sl LISYES ARG I qCiFY (e gUIeE of LeunigTuk [olerpar

czﬂr-g

________ ,,. P, PP S
s & § :I. M B O G- OOV E-MAEYTT |
P ~1L08T- " 2 fi s reeRseg e LR 0L ICE

ety Y TUTTINLE SEEML—EATAAT e e k] Tnoame . 4=

i MUDDING AND CEMENTING RECORD

c;lal[‘l:g Wherd set Nuniber satks of cement Metlmd used Mud gravity Amount of mud used
i H
8 5 8" 133% K8 1700 Zx. 27 Calng Fuip dATER

b "ce binndive nara an RANK



FOLD |

Jmr=- LT .

‘ PLUGS AND ADAPTERS
Heaving plug—Material ... e Length ... Depth seb ooeeoeom .

Adapters—Material oo 7T UV
; SHOOTING RECORD
Size ' éhell used Exnioslve uged Qua_nt!t.v Date Depth shot Depth cleaned out
________________ : e - ———
i
TOOLS USED
' -
Rotary tools were used from .__.... S feet to . HE3Q_ feet, and from .........___.. feet to oo feet
Cable tools were used from ....oooee oo B B0 Lliie s feet, and from ... feat t0 oneo feet
: DATES
_________________________ -, 19 Put o produeing ..oeoveeo oo, 18
The production for the first 24 hours was ____._____. barrels of fluid of which ........ % was oil; ._...___%
emulsion; ______:,% water; and --....% sediment. Gravity, °Bé.
If gas well, cu. ft. per 24 hours «.__._cooooioeeeee ~ QGallons gasoline per 1,000 cu. ft. of gas —......__.______.
I iy '
Rock pressure, lbs. per sq. i, —ooeeiceme. !
EMPLOYEES
La . kinspomee gummemen , Prille¢FusRER HoY TOURNEY . , Driller
JiSe Lo HERRDN o iteeeees , Driller : - Frovo TEANMER wvewunnnny Driller
FORMATION RECORD
FROM— TO— TOTAY, FEET FOEMATION
¢] 26772 2072 WESAVERDE -~ GAND, FINE TO MEDIUM GRAINED,
FARTLY CLAY FILLED, WATER WET, INTERBEDDE
07{0{_ U Mamger SHALE, GREY TO DARK GREY
2672 5601 929 ''. HMANCOS, DARY GREY &HALE.,
3601 3860 199 GALLUP SDu,LT.GREY, FINE TC MEDIUM GRAIN
POROUS, WATER WET
3300 :.G21 221 We MANGCOS SHALE DARK GREY = BLACK
4021 1061 Uo SANASTEE &mEfe OREY, DIRTY, TITE.
L0001 hk33 372 L. #aANGOS SHALE BLACK, HARD, SPLINTERY
FHS Y 449G =7 GRQEENHDRN, SHALE GREY, PARTLY CALC.w/:OME
LWAE
ESO®E BROWN ARGILLAGCEDUS, DENSE,
hhgo L8732 42 GRANARAS, SHALE GREY, SLIGHTLY St LTY
532 a750 218 DAKOTA SD « WHITE, FINE TO MEDIUM GRAINEC
SILTY, LOW TO GUOD POROSITY, WATER WET w/
SEDDED GRAY SHALE S| LACEOUS
4750 1.230 19 80 MORRISON, SHALE GREEN, /SKKXX, HARD w/INTE
BEDDED SAND, MEG, TO COARSE GRAIN, VERY
POQROUS , WATER WET .
A T S T e .-

EOKIN VLD KECCGH s —COTFIFNGY

“erc binedive naTa nn RARK } i |
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/(/Zg N@ELY,

Form 9-830

Budget Burear No. 42-R355.4.
Approva) expirea 12-31-60,

U. 8. Lanp Owrice _Window 5«
+; SEr1aL Nuuper .---HLM}’ 15

Lrase or Poeuir vo Prosrxer |

UNITED STATES
1.#‘ DEPARTMENT OF THE lNTERAIﬂOR "

GEOLOGICAL SURVEY

LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Lessor or Tract ... Ixibel land . Tield . ¥lldeat State __New Hexiec

Well No, 2Tgban Sec. .1 T. 26MR. 15W Meridian ____NPY County ._._Ssn_Jusn

Location _. 560, ft. [gx} of M. Line and 564 . ﬁ of .E.. Lino of .. Seetdon W Flevation 5463

{Derrick Boor ralative t
The information given herewith is a complete and correct record of the well and all work done th:
so far as can be determined from all available records. v
Signed . 13w i&‘ﬁ“‘“/
Se We Shepaxrd T
Date ... Nowenbexr 16, 1956 Title_.. Explod tation Fnginaar

The summary on this page is for the condition of the well at above date.

Commenced drilling ________ Ociober 26 ., 1956 Finished drilling ... Hovamber 15 , 16
OIL OR GAS SANDS OR ZONES
(Denote gas by &) Nona

No. 1, from - to No. ¢, from

No. 2, from fio - .~ No. 5, from

No. 3, from ..._... to ‘ L . No.g,from ...

. Il‘\!d- — RTANT WATER SA;.NDS
No.1,from o .5 . 87 PR ORI No:3,from ...
No. 2, from S to No. 4, from _
A CASING RECORD

cfsliz':g | ;:’lgl nl:‘tt 'I'luie;é!l:pu Malke Amount Eind of shoe | Cutand pulled from j Fm:imrm:o_ Furp
8"%'&4' "f‘?a#i':’-? LD p:.gq&gé FVCEBRETTT m ; ,‘ﬁf&'&kﬁiﬁ' l'."JEEf'!’j'?TE.Z'.sTTT. r‘“?g'f- T TRH! -"i:r?j_'ﬁﬁn'ﬁr‘?h‘s%

:.:!4';" i "T_:;J",,.,_Cf_““fiu,_';,—i”: n -c 5..{];. | 1y :r:;‘- ' - : J o T s ‘g!r;:‘.ip‘ ':1;:{1 A 1!_%;1%‘-

- EAES H -
FEUE L6 RaRpTe 20 00 CGENLg 1O LA ZePTLT R s SR T e TH Lo T AlEETI0 O EREHRIO BT E XA s

' ERERILAE G O 4.8 P BT !

_....-."".."...'."i_ - — - —— l ?L 1 - el IR
MUDDING AND CEMENTING RECORD
cs’lfgz Where set Number sacks of cement Hi‘“"’d usged Mud gravity Amount of mud used

G-S/a‘--—----m ------ 1% }D*nh-c—n% - -

; -




@

FOLD

_ _ PLUGS AND ADAPTERS
Hmxwing Plug—+Material ._____Casent Ler‘gth Lo abtachad . Depthset .. ..

Adapters—Malerial ; S
; f SHOOTING RECORD

Slze qneu used Explostve used Quaf:ﬁtr Date Pepth shot Depth cleaned out

Nobw

i TOOLS USED

Rotary tools were used from _.___..0_______ feet to .. 9388 ___ feet, and from _____ S feat t0 ...m.___ feat
Cable tools were used from ....__...= _______ feet to ......=..___ foet, and from ._...=.______ feet to .__=____ foet
Abendened as a "dry hole" DATES
___________ Hoverber 16 . 19.56.  Put to producing e 18
The production for the first 24 hours was .._________ barrels of fluid of which ___.___. % was oil; ____.___ A
emulsion; _____. % water; and ... % scdiment. Gravity, °Bé. .. -
If gas well, cu. ft. per 24 hours ..____.___.___.______ ' Gallons gasoline per 1,000 cu. ft. of gas ......_________
Rock pressure, lbs. per sq. in. oo,
EMPLOYEES
__________ A, B dengs ; Driller - Ll - Bragdll .. Driller
........... de. dloggn - , Driller : <=n-ecaeey Driller
FORMATION RECORD
FROM— TO— | ToraLFEET | FORMATION
704 820 16 | Pletured Cliffs “@4s T
820 | 1000 180 Lewis g3
1000 | 3170 2180 C1£F House dbb 3
3180 3330 150 Hoint Lookout 74853
3330 126s o3 saneoe 1327
W26} 11658 ‘ g, Zallup ] 59 ﬁ

1658 2122 L6k | Sanestee oo !
5122 | 5386 264 | Dakota a4

i ' —
5386 | - . torrisem 2 11
$ »
i .
. - . £ R e A P —— e
=. . ..L'::..‘.:_-'i -.:';._“-:.::.";z'_"":'.:;::‘_::... B N IRt iOVE:@,E s tama CRATLIT LTI .. -,;-._{1.;21:;.‘ R S T .iﬁ;ﬁoi -

EQERMILIDM EYCOE DU ney

R,



103448

[% LeLly [LJ R

Appraval arplrat 11-51-80.

Foem b3 LoV =G 1967 U, 8. Luwn Orsren . B8TR J0 Tribad
1. 5. CEOLoe Bawar, Nouwes La=20-£03-751
FATMINGTON Iﬁmﬂ?‘o Lvias on Prau 70 FRogagt

UNITED STATES g B
DEPARTMENT OF THE INTERIO!
GEOLOGICAL SURVEY
s i
LA )

LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company .. 3%e]1y. 013 Company Hokbm, Hew Mecloo. ...
Lessor o Tract ....... 0010 408 — Field  Mildeat ... State . New Nexido ...

Well No, .... J.....s« 3. T 26M R LK. Moridian - MaMuB\Mao_....... County .San Jusn............... % L é‘)

- Address . J0x.38,

Lecation ..990.. f&E Inf 8... Line ond 1650¢, [E ;u! X.. Lino of Sestion M....... Elsration £ ﬁm'n.r.
“The information given herewith ia a complote and eorroct rocord of the well and afl wnrk dona l.ba:oou

80 far as can be detormined from all avzilabla rocurds M u K Ask

Dato .. Norswher 13, 2962 Title.. Rint Sugt
‘The summary on this page is for the condition of the woll a2 nbove date.
QCommenced drilling . Auguet 19 ............., 19.62. Finizhed drilling ..Octobae fi.................., 19.62,
OIL OR GAS SANDS OR ZONES

(Denote par 3y &)
No. 1, from .. Ory Hala ... to ey bale . No.4,from to
No. 2, from... to , No.§, from fen B0 i
No. 8, lrom ta No. 8, from to
o 4 IMPORTANT WATER SANDS S
" No. 1, from., -t * No. 8, froin o
Nau. 2, from %] -, No.4, from to
L - GASING-RECORD

B ":"f'h‘l‘l Thrasds pet Maks dravnl | Kiadafrhes | Cutund
ML g
EE
L or

ek

i )
s L MUDDING AN CEMENTING RECORD
e [ easer Number Y Mud purity Araount of mud used
10340 Q| P - Framp & FIg
P ; e . s ) P i
i : e —
8 n oo 7 % PLUGS AND ADAPTERS [T .
§ Hofiogflig—Mutatl oo i Lo o2 Dipth ot
Adapters Materisl - R Size
- oo ! SHOOTING RECORD" ’ ! L
T ] gudted | pkapennt | duisse | v | Depthclat | Depihdeansgent i, L
. + '-: o+ . e - N al, .
i ~i-"—" A " = a3 ' L
e | CFERCE v
o "L ToorgwsEd T
Rohry hu!ﬁ wm u,sed {rom .....e. areerenfol to .1*'.“,. . feot, aug lrm g .
Clabils toots wots nsed from 2 B0 60 1o o0ty &R front 2 ol to o Tpat
- iy ; M
. ! Put to producing = Dry-Hodw—-remee L.
'I'.ho pmdnuknn for the Ihni 24 bmm 88 i kiee i Belrrela-of Buld ST wkwh i B
.mnn,__._.-ﬁmm,.nd _;..%ndm{. . ' tzavity, "B, ..

I ganrveell, cu, [t por 24 hu‘fn

line per 1,400 eu. fb, of gas .
Rcck preu;m, iba, per eq. i ... .

...__....?sQ;.Mléi'ﬂ_., I.inller )

s Driller Eo ronctrtorn, Togr
. . fot ’ 4
. . L . e
ol e il Rovanroer 1 FORMATION ( -
i Y
. ' uM - - Sand & Shads - - t - (“f‘t’
: e - Sand & Stwle  Top Foint lookowt 2T o 5™ ] P
o Sand & Shale  Top Hapoow 381 gLt -
&4 “and & Stals - fopf Uper alligy 47580 is14 — Galbsd
%% Sand & Shale  Top Lowsr a2 ;) L
Sand & Shals  Top Sacagtes 5178* [leY - Tanes
‘Band & Sale  “Tep % 55600y
“Band’h Smle  Top Qameros SEUYT
Sand & Shale  Top Daksta 1 561.6'7
; Band & Shels: Top Dakwbh 2 4001
o Saxd &k Shals  Top Dekuie'd sm:_j
© sand & Shale  Tep Dakoda & 5902
958 . Saad & Shale  Top Merzlaon [T
€862 [ Bend & Shwla @ Top Todilts 6862'-
- A% Sand &-Sinile | Top Enbreda £8%0
AR (o Samd & Slale. cTep Chinle i TR0
-803. < hand b Bale  Tep Salnayumpo” PP, - -
005 aed & Sele  Tep- Mownerd: - Sodar .
a2 \ Band K Shale- °Top Defkelly - ‘B2 -
. .7ihmd & Bhale . - T8 Codar 1 B3 .
T L Sand k-Suala. - Top Uppew Nermdaa $EARY ..
11,055. _Sand:h Emla iTeplulas ¢ 11,088 1 -
11,13 g K Eala, - Tep Wimtssipplen 133360
2% Suad & Stwle Tep Camirian Ipuwoto 11,25
- ~Gwo

A
3

o :
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vy i , S
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T e > ' o S T
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L I A [ U ganatitnee 1
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Take Lo

e gvae - - . -

(L)

STHEY PIWIFRY . tI) BOLJ PRITCE. KXaN.TTAA BTY3.CORUvqR Jep Pard.oq. Tesoxddy,ediey
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LOCATE Will CORRECTLY
)5 : ra ki
Company "hnndl Petroloux lorporalion

Budaut Sorean No, pi-luasa , —
4 ppeonal ixgies THIL40.

LS, dheney - jladow Beck,
Srarin Nowarn LhndBe 0801 =T267
Lrsne on Peauir 10 Proaraor ...
¥avajo Troct 432

UNITED STATES
DEPARTMENT OF THE INTERIOR
GECLOGICAL SURVEY

iov't, (Naveja)

LOG OF OIL OR GAS WELL

Addregg 20 1489 Turenge, colorade

Lossor or Tract ... "ot
1

The information given
20 far 24 can ba dotermined

and -ﬁe

Rlin. Merkgan
“’{W-.} of

Nelp

County

Fiel dt:udcu.-gl. -_E‘Jl.kt Btate Mew Nexlco

Zan Jusn

e e rnreenonanss BlOPALIDL 2_5]‘%
Tt P a0 i 5

herewith is o complete and correct record of the well and sll work dons thersen

from oll available racords, .
Signed gl T et L.

Dats . uly 27, 1963 Tide
Tho summary on this pugo is for the condition of the well at aboro date.
o d drilling .."3¥ 37 1.5,
OIL OR GAS SANDS OR ZONES
(Denols gas by G)
No. 1, !mln..f‘.?f.. to Neo. 4, fram
No, 2, from Lo Na, 5, fram ..
Ne. 3, from 0. No. 8, trom
IMPORTANT WATER SANDS
No. 1, from Hone neountared No. 3, from
No. 2, from o No. 4, from

CASING RECORD

oty | gt | Tueudeper Maky dmauni | Kingefshot | Cut mnd pulind From
M 32,30 Bacl ey 125@: e A B b,
SRS L A S 1966 wg refeset qrumisien® Bl
bR UL X Ko B A A A R Wyt
Thr L
[l - AP T?'E'II;LA T P
MUDDING AND CEMENTING RECORD
Bze Theer it Mucaher pieks of coment Hethed vied Hud gravity Amount af mud used
taslng H
G878 | 12800 i) Wal1ibureon | Sesion Clrehlated
] PLUGS AND ADAFTERS
Heaving plug—Matorial Back rfrlag Langth Dopth spt
Adapters—Matoria) - Size .
SHGOTING RECORD
Baa .| Epedvasd. }. [P Quentily Date Depth anot Depth cteancd aut
: [
) | v i -
i ;

Bolary tools waro used from

Cable teols were used from

feet, aned IO «...oe.mvvsiesc £0C 0 -yeee . [oct
foot, add Ir0Mm ... peeusee.. Lotk o yuen..ner. lent

\ T " gaTes” .
N | (o . .Pat toprod No i
“Tho ‘production for th first 24 hours wes ... burrala of Auid of which .___....% was oil; 3
emulsion; ... To-water; and % sadiment. Gravity, *Bé. coevrireeeeoee - .
1f gaa well, el € pir24 hourm Galidna gisoling gowt 1,000 e fb. of gus PR— .
Roek proasure, Ibs. por aq. it .. _— cy )
- . EMPLOYEES
rer.on. SALBIOOK, Drller - 2 Moo Hickey < Drillur
B Ao Daxin Dailtar i teked Driller
’ i .. FORMATION RECORD
7 o o TUTAL, PECT ' o roxsTION
o 15 LA W' | shale
163t 21831 2291 Jud 4 sbale
213%¢ LoLgr . -1e5m 3and, shile & 1iae
LB4G! 50381, 90" | fama, dhale & ochert
03 e Thaa 3and, -skals & sshydrite
TR 6026 e Hmle; 1iee & adhrdrite
60261 bb4gr -] Sh} Sand, shale &k 1ime -
' 53 41 235 Semd & Yime - o
49,0 Ti24¢ 2 Jand, lizs & chert
11260 TRA5! . 129%. |-Ling & doloafts - -
7255* Tulg' 13kl | idze, dolentits & skale
Tyt Thbly? 35! Smvl, 1ine & ehord
5L 76941 ' <300 Sed; sbile & Tims -
T694" ms, . A1Y | axmed, -shale & ‘Franite
80 ol Tad ST T
P P ., Thue L. . )
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p epening & 3/L7 ba. openiaf. Jpened tost
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reminder of teat, 'Tlomed tool for 90 Kin.
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| MISTORY OF OIL OR GAS WELL .

ol
ons for {he work and lts results, If thers “::y“
“eldetrucked ‘or lalL In tha wéll, piveite size and locatlas, IFihe well has

[ T er————-—y

[the welt. Plesss stuts in detall tha datea aTtedifltng, {ogether
iy changes made [n 48a , state. fully, a: any casing was
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e kind pf materinl nacd; poeitod; add rakulis of G4 iping or brillng,




RK

Budget Bareau No, 42-R355.4.
Approval expires 12-31-60.

Form 9-330 )
U. 8. Lanp Orrrce - Cwrmlog trw
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hava

Lease or Permir 70 Prosercr 0% 03

NITED STATES RECEIVE]

ENT OF THE [NTER]OR. - _—
LEC29 1558

U. S. GEOLOGICAL SUR
FARWIAGTON. NEW ME:

IL.LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company ... =737 “id=lowtineant 11 Towsany Addregs . *_* $°R AF, dnbba, iaw exico

Lessor or Tract __-,---'f..‘.‘..‘.-.%ff:‘ff‘;‘;‘ff _______________________ Field _ildeat State ___‘.’f:‘.-_‘..if‘fff_:_i .....
o8 . (el B JURT
Well No. .= ____ Sec. AT p BB p AT Meridian 9995 County . % evad )if JEJ
L L I . f‘:r’_ £ .. . i Pty . — Py 2
Location 272¥ ___ ft. {? , of . Line and -.'-._('f ft. {% J of .. _Line of __w&%s <¢ Et}!}evamon e
N . erviek Hoor Telative to sex Javel)
The information given herewith is a complete and correct record of the well and all work done thereon
30 far as can be determined from all available records. ;#74 A
Signed oo el ﬁ"{

Date .__ <= 1~5& Title. A rER LlLelinaep

Commenced drilling ......] e B , 1958 Finished drilling ...___.<f=7 . , 19 58

OIL. OR GAS SANDS OR ZOMNES
(Denote gas by &)

No. 1, from .. Bine 7 S No.4,from ... 7+
No. 2, from ooooe O e No. 5, from _....o________._.____ BO e el
No. 3, from ceeeeeme . e 0 e No. 6, from oo to .
IMPORTANT WATER SANDS
No.1l,from ... to -- No.3,from .._____________.________ Yo .
No.2,from .o o - No.4,from ... 60 e
CASING RECORD
i L ' Theads per Make | Amount | Windofshoe | Cutand pulled from mor:immez'u__ Purpose
L7 7 N T a— s I - -
g - - : e AR ) :
G e )
s R R e 1 e

MUDDING AND CEMENTING RECORD

cslai’;g ‘Where set Number sacks of cerment Method used Mud gravity Amount of mud used
RN 4 : NS S B 0. Bx Pramp. NEAL R -V SRS VWY
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PLUGS AND ADAPTERS

Heaving plug—Material ... ... Length . Depthset ... -
Adapters—Material-. ........._ Size e i e e e S £ R bt e e e
SHOOTING RECORD

Eire Bhell used Explosive used Quandty Date Depth shot Depth cleaned out
TOOLS USED
Rotary tools were used from _____ | S feat to Y - feet, and from _____________ feot £0 e
Cable tools were used from ..______.______..._ feet t0 meneaeeee . feet, and from ...___._______ feet to ..________
DATES
.......................................... L 19 | Put to producing VR TGTE 19
The production for the first 24 hours was ____.______. barrels of fluid of which ___..._ % was oil; _______
emulsion; ______ % water; and ... % sediment. Gravity, °Bé.
If gas well, cu. ft. per 24 hours .______..___.____.._ Gellons gesoline per 1,000 cu. ft. of gas ......_.__________
Rock pressure, Ibs. per sq. in. eeeeeeeooooooo_
EMPLOYEES
.................................................... , Driller N I -, Driller
..................................... -y Driller NP § 111
FORMATION RECORD
FROM— TO— TOTAL FEET FORMATION
11o 150 FRY waad
L5G 225 i Enple
220 2 1w Sand
33¢ 4 ¥ srale
LU L1 7 waned
I OF YR 150G Lhale
{20 8460 3y Loamg
ik S 110 Logle
Ly 183G &0 s, UliCaPIous v
1630 Yisu 350 Jhele .
1300 LLL0 () Snele w/etrouks li-e
IM.O by o Xy ShHele
1640 FRT N jEX R
L5700 161 35 ihele
1418 1650 as Land
X ; Shale
lbso 1650 ! 0 NETNS (.n'.i 5 Cfggé
conksabed Lee
Sregnhar 138
Dakots 1473
Harrisan 1577
[OVER} _ | .. M 4s0ned
-
Y ] GECETYSE Y PEEP TP PR t IS LT i FR I o 2 I8 BT 1
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- r: “ ‘\\a - s n st Bureau No, 42-RI55.4.
Lk \. . A, ..oval expires 12-31-60,
Form 9-330 S co )
LT A \ U. 8. LAND OFFIOE arnewrmms s smomn ceemene
e RIS
o Pd SERIAL NUMBER waneooecm e
- Lease or Perigt 70 PROSPECT ...
- UNITED STATES '

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

5 LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company . Hushle (1 & Hefiniog Comoany . Address Bax 382, Durkngo, Colorado .
State Mowt_Maxico . .

Lessor or Tract - va :
Well No. .. %. Sec. .9... T. .2TNR. 260 Meridian - MaMaPuMe ... 3
Location ...660. ft.g ‘tof M... Line and Mtﬁv }of _E__Line of .Section 2. .. Elevation .Se81

{Damrick fluar enlative to sea tevall
The information given herewith is a complete and correct record of the well and all work done thereon

so fer as can be determined from all available records. o
sieved CORY. GRS o M BRADLEY
Date w;m_--__--.,-, ...... . : Title,-_m - ?!'Oﬁu Slmtm _____________

The summary on this page is for the condition of the we}l at above date.

Commenced drilling -_h“_l]'_ .......... lgﬂ-- _ leshed. dnlhng _._-m 1;.._--.._.__'__‘, 1961
. OIL. OR GAS smos OR ZONES - ' '
. " {Denote gas by @) :
No. 1, from .o mooozeee oo fo ol i No.*‘i,_’fmm L to Ll IE .
No. 2, from e see. to - NoB,f.rom - 1o
No. 8, from ceeeemeacem e to S No. 6, from ... emee 11+
" IMPORTANT WATER SANDS
No.1,from .. _m. ... S 7+ S v Neo 8, fromi e oo 170 S
No. 2, from oo b0l L No 4, FEOTD oo e 80 i
CASING RECORD
::s:é; ;\-;e;izel;ct : Thrlel"llcdl‘: per Make Amount Eind of shog E Cut and pullsd from hu::e_rl’urate:lmm Purpose
;.I:,- - T = T »

MUDDING AND CEMENTING RECORD

Size

easing Where set

Number sacky of cement

Meifhod used

Mud gravity

Amount of mud used




FOLD

PLUGS AND ADAPTERS

Heaving plug—Material s . Length e Depthset .
Adapters—Material . _.. S 28 e an e a e e e s e e amae e e :
' SHOOTING RECORD
Size ! Stell used ; Fxplosive usod Quantity Date Depih shot Depth deaned out
— -~ - i
................ i_-‘-----—--—-—----——--n Aesas—em—am- i: ———
................ ; -
B T TOOLS {USED
Rotary tcols were used from ....__.... T j— feet to s 1d o feet, and from ... feet t0 ......._._ feet
Cable tools were used from ... feet t0 e feet, and from ...o_.._______. feet €0 oo ... oot
- DATES
__________________________________________ B X N Put to producing ..., 10
5 & A Decenber 7, 6 A 2
The production for the first 24 hours was ...ceccuuen barrels of fluid of which .._...._ 9 was oil; ._...__ A
emulsion; ... % water; ang ......% sediment. Gravity, °Bé. ———~—-----—------—--~---~--: ------
If gas xx::all, cu. ft. per 24 hours ... Gallons gasoline per 1,000 cu. . of 2.1
Rock pressure, 1bs. per 8q. in. eeeeuoceeeaeecceeee '
®  EMPLOYEES
----------------------------------------------- s Drilier VPSRN ) 2 o 1 £ I+
------------- eesemenen ey Driller S reeeenmrnemnmeneerennasy Driller
FORMATION RECORD
FROM — TO— TOTAL FEET FOEMATION
(4] 780 780 Undesiznated
780 1125 s Chaera
125 1348 223 Cliff house
13k8 255% 207 Hommfon
2555 273% 181 2+, lackout
27% 3622 386 *{anoos
3622 31810 188 Galiap
3810 a3y @2 Misti sand
k132 k518 386 Sanestes
4518 Y 60 Greenhorn
k576 L6617 39 Gramros
k627 k737 ™ 120 Dakota
(OVER] _ : 18—tanad
8-5/8 | 2070 e T S M. | -




Uaders Bursan Ha. LR34,
Approvil wrpired 13-31-8,

Form 638

{T} NT OF THE INTERIOR

GEOLOGICAL SURVEY

LOG OF OIL. OR GAS WELL

LOCATE wWELL CORRECTLY

Company .......... Lalf. QLY. Garpacation. . ... . Address - Po G, Bos 197),. . Coaper, Myoaing ...

Leseor or Tract .. Gulf Saven Olo. Mewalo.......... Kicld ... Nildeat ... ..... Siata Bes Mexico.
Well No. ...L.......S0e. ... T.2D%. RAMM, Mocidian ., MM, County . Sen_Juse .. ...
Laocation 1938 ft. %n( .5.. Line and . S801%, &}nf M. Line of . SescgEen & . ... Elavation -5293!

The information given herowith is a complate and correct recond of the weil avd all work dono thereon
20 far a8 can bo detormined from all svailable records.

Signed
Dato ber.2],.1941 Title.....Arss. Preduct lan Nacsger.
Tho summary on ikis page is for tho condition of tha wall st above date.
G d drilling .....Smi2nb] ... Findshed drilling .o.ccorvvcrecs Gruibaidernninn, 9.0t
Ol OR GAS SANDS DR ZONES
{Denote gar by &)
No, 1, fram...... PV S RUTIT 7. S No. 4, from ....... to
No. 2, from to No. 5, from .7 e
No. 3, from 1o No. 8, from Lo PR
IMPORTANT WATER SAND3
No, ¢, from .. pigray- Tapted-- 10 <o N, 3, from to [
No. 2, from to No. 4, (rom Lo

CAS[NG RECORD

“dfl" [ Thexads et | Buks Asmsunt illnlcl‘ahu Cut xnd pulled fron

S

ey c:.a;'e:!,z:j_g{

e ) nRcge brb. s rer
5 U i3

¥ FrOAP O GVE AETT o

T H

MUDDING AND CEMENTING RECORD

iy | e Rutmig wasin of carmant Wethod usd Amaunt
3—{]8“'"’"-' B 75 (3% ey o FIOy
£ +
F 3 i
3 PLUGA AND ADAPTERS
2 Hoaving plug—XMatorial Leagth Depth st
Adapers—Materinl Size
SHOOTING RECORD
e b useed. Erpbonire usad Quindty Data Depth ahel Dugpih faxned gut
. TOOLS USED
Rotary tools wera usod from NPT faot o s | R feot, and [0 ..ooveeemo Foat to . foot
Cabls taols wers used from fsot to Teet, aod from ... foet to ..o Toot
BATES

19.ceee ! Put fo producing Pt
The production for the firat 24 houts was ... Eumin n! ﬁmd of which .

aczulsion; ......5 water; and ....i% sadimant. Grwrity, "Bé. oo neees e
kT pe BT Thag' Gallo 1,000 eu. f6. of
7!@3'5“% "3-:“ :ﬂ?l-s& BT Hé‘ammc e hey o ::;A‘n

"ﬂ-mw | -purieErapets, 2 K30 NRLT sty P 3 Brre o1 by ygee
ﬂnq v ‘\ .,n,. st ¥ P SALEMELOVEM G 3%, MUy P §ot o OF MNER NG,

W ‘i’h.‘ﬁi. j &E.tmﬂ L 28 LN TCRRY. TR PN PRy ..qB-illgr
i VOEFIR, §Eea 3 wrairwst qupries A o

i Eg 2, el ST TR LY R IR TR Dn"ﬂ

U b st e s A0
1

FORMATION RECORD
THTICHY
LN VNSO T romwimow
PRI YRR AN IR PRI L TR 1,;- 33

Y

I A B I FI v
Wt 5P TN 0 XS, 2900 laed :

w' 1360* .. 55

LERLI gt T B I LR TR ™ 2 T - R N DR KL

3:' 5850 13154 9-!- locally sawly, with shaly sand
LRELLS SO T, Ry Sl L T LI VRREME S OF el st

Ey ‘

'
?I““ﬂ! Ilfg: o .
L]

3,

o W e Y -m. s el

Sy 21t L #ego o ez uj LT G pase e

OTAVLLLT
- = = {owery Tt
o warom SOFE L e




FORMATION RE, “QRD—(_'ontlnued

sviilitdin} o

OTAL FERT

FORMATION

Test'li 2,
W0,

AT Ste Test'Sis 3,

'_‘ [ 1interianfnstdd
.

nldgi"ﬂvm uﬂ"‘n‘!‘ll btgase of bridges,

« cored snd recoversd 0%,

interlamXnated

BN g prmy Sann

s falled at bottom,
D 6 ¥ewelz

ABEE pacwgp o

with strogy bIbARer 5 minatdli0Shut |H-NERWALIN Opsmed tool, had strong blow

for 1 mingte, fest sod, | M : Inltlal Hydr

Izlgggﬁprl. Infsint Fiqu-WE psls Foptsures-may net be Sturste-en acceunt of
ROHWY.L{OU BEECOH

aunpaiant < NI AE R

en ity h"sq WEf (0L (PG piLap

LRI toms incle mati geon) oo -

ROREL (602 Moy maa) g -

e o r—

TR ';fi'é-“'!”l -

[ELET RN EIEY L S

32 anqmona

Nt |thme med e

Y| three G-Mp"mrh 3
rial flow 5 mirutes, Initis
phur In | bwer. whtirwmek: 'hlpqpu

H d Yool wpen

Nu [gas to surfaeskofmimvered 660° drilting st of vhich W0*

- -habetat-Sine
_gnl, initln

in 37 pal, Initial Flow !Ji i, "l-: Flow
lvln!m 2820 psi, Hydrostat 3
'G!I'"“‘* "’“I"kl' ) rn%?x o uﬁl Bgn e

u‘

a ].l'.r [RRBLUHETRLS

oIE2
S L I T Lo R T Bt {Rp 40 T e el
LEE soup po | i Pl IR I R T i {Rrr

& N2ED

i . C e
B el .
T
!
o o L T ——
o ——
HISTORY OF OIL OR GAS WELL e I
It of tha mml Imwﬁnn‘lu bave i oen.;!elu mhry of the well, Flum ll.llq 1 AL The duivn of FediD; ot
(ke reasens wirk iw.-nln. lreuln dngﬂbﬂ m ml dg‘ |?‘lafaal‘!’::uduli‘m s
o e Eysamlied, glrg i
A ST el ol’m-(:r[lliul,p-lldtlon. rd &E;.n. ettt g b
s e g pevege ey BRI
. PRES
" ovatvg :f!:m-’m i
g g e e e gy pem e - - - “
[ LTI L L TE NS R .- PrIEI m
L0 Y], MY LEIS BYain
YA g o ' e e - YA - L
PO o . .o - re st ey Lr] A
R A - e e ot
P A D
DIt L¥E OVE 2¥4id2 K0 XOW P
GOt MR =vmede . T R N TR S 3
R A EHNELA a1 ||' LEH

5 R

[T T}
S

[ S ] T
peg e
b

Cu

X+

{

i

L
iy
—_— e

T S
I
y

B T

ate, otz

e fo 108 (D% EOIMGLIEN. o4 6P MUJL S

AT E el

st -
Al QLUK B[ ST Lecigr
LA

FERLI|HIIE - tarpe eI ey
v R RTITIRT e Bl Ems

St o i i
TR Ut BIGLEION AR

Yoy -2

T OR O Q8 CU2 REIT

QECTOOIT T 244 20 F i
BERYBLWEAL O LHE cALEEIGE
i ﬂkilllE‘D 2LYLERZ

rLa ot
. . PreeR >
i IO
i
L ) WA TREGMIA G
1l

L Fi
S Sl s
PET Rt R



MARK

Budget Bursau No, 42-R355.2.
/ Approval explreg 12-31-52,
Form 9-33¢

. AL Y SerisL NouBer Z= /7 ¢ - Zwp -!‘{é{
j 4 L/‘ﬁ i‘..-» - Lesse or Peraur 10 Prosrecr
UNITED STATES

F i |
ﬂ:&‘ #% WRTMENT OF THE INTERI EN‘E.@'

by !
NOV & EoTEg ]‘ GEOLOGICAL SURVEY
M sl Lt Sty ;' e
..... i . 4 et
Cigs, = RTINS VI

2 g v. UL
\._LOG’OF OIL OR GASNWELL

o

R
(S

f)GT ?.-‘ AT

wa el

L

&

G
'

LOCATE WELL CORRECTLY

Company .Continental 011 Company ... Address P..0.Box 1121, Iurango,. Cala..
Lessor or Tract ... Navajo Tribel Field No.Table Mesa State  New _Mexiea
Well No, ___. 1. Sec. 3 _ T.28M R.1)JW. Meridian N3 P. M. County San _Jusn_ ..
Location 1019 ft. {SIJ of ._N.. Line and1659it. l%r f' of E.._ Line of --S.B:c_._-ﬂ{. .......... Elevation 538l

(Darrick Aoar ralathre 1o sea livel)

The information given herewith is a complete and correct record of the well and all wor one thergsen
so far as can be determined from all available records. -
Signed ... et el A M N %8

Date .. Octobex 18, 1955 Title..Geologlst
The sumrary on. this page is for the condition of the well at above date.

Commenced drilling ... April. Q... » 19-55  Finished drilling ... Aprll 13... . , 19.55.

OIL OR GAS SANDS OR ZONES
(Denote gas by &)

No. 1, from .. 1497 . ... ____ tol517.(011 &  No.4,from .. 6O e
No. 2, from ..o {7 R hid a?’.ef_) No. 5, from ... 17
No.3,from. ... __ ¢ No. 8, from ... L
IMPORTANT WATER SANDS
No.1, from... 585 t0 ... Z35. ... No.3,from ... b0 e
No. 2, from.... 1517 ... to .16'.22 No.4,from ... 40
: CASING RECORD
cosing | porioor | TUEMSP® | Make | Amount | Kindofshos | Cutand pulled from mor:im“m;o_ Purpose

i

BLapaRt - {1 b 2300 pLighee. sacLe- FE40-ERL 0L MSTCLL Rpa 2 RING O UG L[9) S264 hazron? dug L6202 00 Ao Byl R oL pEipne
EIGLLT4Eeq,, 0L 16| 14 [Ps a6 Bide g2 213G Y fOGCSIou- LSS 63 10660 qLUTMmeq® B1L5 qore arve nuagf;ou‘L:ruq U LIpGL
&ITR TS LEF0TE (0L {16 RoTRE 9y [fe ReElNEe” |T1 Ipele RLiy 9T CTUReT [ qa T T creiog BT¥TG L7 |0 T W CYaTHY e
____,{,5,!3!%.;}1& S W] Gaf :u-hnr {FULC- 1O :—_reun ¥ _uj:{c;: }_l[ﬂra- % oL {ie h.l:}:‘ _hiwggzwwéu_qs‘%*ﬂlgqmjnl_m*aﬂ:_tﬁmu

i HIZLOB K 0&[ G QO C¥2 METT A A —
- ! 1 i, A2 ag SR SIL L R IOLAR et
MUDDING AND CEMENTING RECORD
eﬂﬁfg Wheve get KNumber nleks of cement #Inthod uged Mud gravity Amount of mud uged
----- Set-plug-1075-to-Hi00-w/30gax

- Sat-plug-1H6 - to-300-w/ib s
—-Seb-plug--at-sur: wfrw’l:&s: ------------------

3
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[ | 1= t el e e
: o PLUGS AND ADAPTERS
Heaving plug—Madterial . S— - Length - Depth seb oo
Adapters—Material .. S B e
| SHOOTING RECORD
Hixe ! Bheil used 1 Exi:!oslva used Qizantity Date Depih shot Depth cleaned ot

i

TOOLS USED
Rotary tools x:vere used from ~Surfass- oot to 1692 feet, and from ...____.______ feef, to ... feet.
Cable tools were used from ...._____......___feetto ... . feet, and from ... feet to ... feet,
DATES
__________________ —- y 18l Put to producing ......___.__._____ aaennny 19
The production for the first 24 hours was .._________ barrels of fluid of which _...__. % was oily . __ o
emulsion; _..___% watber; and _.___. % sediment. Gravity, °Bé. .
If gas well, cu. ft. per 24 hours ... Gallons gesoline per 1,000 cu. ft. of BaS .
Rock pressure, lbs, persq.in. ...
EMPLOYEES
CULy T DER U eREERY Pl PTHe e i
Wi L DUdE;  Cenipaiy TosL DrLer » Driller
~-Pusher,. Rig VA L. . . yDrillee , Driller
FORMATION RECORD
FEOM— | TO— TOTAL FEET FORMATION T
Surf, - 14,97 197 Mencos shale
Uo7 | 16§2 175 Dakote formation
1672 1692 ; 20 Morrison formation
]
i
| N ' ;
Totajfl Depthn 1693" =~ Plugpged & Abandoned
, |
h II
i R
— pre T I e e

- FOKINY ITOM KECORDY—CoODIIIneqa
------ S elt—-pl:ug-—&#—-mfavg-ﬂi&--st# } e
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URITED STATES

MRTMENT OF THE INTER ‘gtETNED

GEOLCGICAL SURUEY

CIst .8 b

LO;:/ OF OIL OR GASNVELL

LOGAYE WELL CORREGTLY
Compuay Jontinantal 041 Gompany........ Address £..0.Box . 112%, wangoe,. Colo.,
Lessor or Tract ... Hawe jo. Tribal Field Ho.Takle. Moag State New. Moxtan .
Well No. ... ... See. 3. 7. 28N B, LW, Meridian MM P M. ... Cnunl.) Sap Jusn, .
Lacation 1019. ft. l‘ }u! .. Lino mdlﬁESﬂ,.lfv fo! E... Line of ..SM:... i | Elovalion 5351;_

Tho information given harewith is o cowmplats snd correct record of tho well gnd all wor unu&

20 far 1a eax bo dotertnined from all avaitabla records.
Signed ......, = 42’ it
Dats .. Octoban 18, . 1955 Tlue..“ﬁﬂnlﬂﬂu.t.....--.-...—.--u-u..
‘The sumzary on thin pago is for the condition of the wal! ab above date.
C d drilling ......Aprd1.] +18.55.  Finished drilling -v..... Ap2dd.. 13 oreensy 19,55,

CIL OR GAS SANDS OR ZONES
{Denele gas by )

No. 1, from ... 2497........... 1Sl {edl & No.d, from o -
Ne. 2, from to wator No. §, from to .
No. 3, from - to Ng, 8, from to
IMPORTANT WATER SANDS
No. 1, from .o EBE e, 10 ?35-nie  Now 3, from to
No. 2, from _....15L7 to ... 14722 No, 4, from 10 e e
CASING RECORD
e ; Tt | torsdive | opaw | ameunt | mndorenes | Cutand pused trom m—::m;*'m— Pucsase
P TTOIILY (b Gt iy Becy: Laugre oy houtd® ax payuts..
?p".«‘-i%ﬁ%“«‘?.-"‘-‘:‘lxﬂf;‘ia’- N ; "’!‘:‘" ke "“," e ""”ﬁ?i‘li'.if’ g E':Zé‘ o
e T S LU OE, iS'ii‘"tﬂ?"lm FEYT
MUDDING AND CEMENTING RECORD
corme | moreane Kutaker sncla of rement 1 uped
Seftr-prug—1L75.£0-Ui00-1u/30-qax
& r1‘:°an ks Se;t FL YA
Sefb-plug-i€--te-308-w/tb-a
Set-plug--si-surlace w/ i0-a
. PLUGS AND ADAPTERS
Heaving plug—Maoterial Langth Dopth sat.
Adap Milorial Size
H SHOOTING RECORD
W | et | Tapedrud Quntily | Due Tapth vhat Dupth deensd arnt
!
) i
[ 1
. f TOOLS USED
Rotary fools were used from . -surfmy-- et lo ~1692 -~ foet, and from .............., feab to oo font
Cable taols were used from Feat Lo foet, and from .., ........ fest to _.......... fact
DATES
L Put ta producing
Tha production for the firet 24 hours wos ............ barrelz of fuld of which
cmulsion; .... %% water; and ... % sediment. Gravity, °Bé. .
If ges well, cu. ft. per 24 hours Gallons lice per 1,600 cu. £ af gas -
Rock prosaure, lba, per aq, in. ........ -
EMPLOYEES
ﬁ'- RN PR T TnoT » Driller + Driller
- Pugher,..Rig . VA. k4 ............, Driller , Driller
FORMATION RECORD
rroM- | TO— TOTAL TELT FORMATION
Surf, o7 w7 Hancoe shale
ot PL:Y B 175 Dakota formation
1672 1692 20 Hoprison formation

I Depth 1692 - Plugged & abanconed
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Budget Burean No., £3-R255.4.
Approval ¢xpires 13-31-60,
Form 9.380
" U. 8. Lanp Orrice -
hﬂj{! ribo Serrar NuMreR

lease No, 1=83-INDuST

Lusse or PErMIT To PROSPECT ..o __

UNITED STATES
DEPARTMENT OF THE INTERIOR
GECLOGICAL SURVEY

B I O Locoﬁ'mLORGASWELL

] LOC:ATE WELL conm-:c-q.v .

c(,mpaﬁy mn-m m wv Add,esq 7.0 !uu 3,m, ‘amgu_l Mﬂ'

:Leeeo:orTI‘Wt "‘f‘ ettt -F‘uldmh‘ Butehm
Wl No. 387 gpo. 3. 7 ¥ 5 IW _Mendmn e Cfounty LK. N
i,-Loca,mm .m. ftg }nf ,.!-_ L:.nound.m Fﬂ } of --g._ Lme of: --_-uﬂ.ﬁl ........... Elevatmn m

m—ummm-.—hnu ,

* 'Phg*miforniation given histewith i is a comglets a.m'i con-eci; record of the well and all work dong thereon

. 50 faras ¢hn’ Be d‘etermlned‘ from alb a;viraila,‘ble tédords. PR m Signed b .

Slgnéd' ‘ ﬁn.m e
Date 4_-_:__332-3_&!},.‘;!@“__,_“ AR mmw

. The aunimary on t‘hls page ia for the eondlﬁlon él‘the wellat absve daté

",Commenced dnlhng N mzz ..... 19&. meshed d.rﬂ]mg “""-:-‘:'-f'**“-"' Jﬂ...--, 19'_51

“OILOEG#SSANDSORZONES ) )
: (Dmotcgaa!wd) o _ o ’ o,

- Nouf, from - TR fo _;—_::-m;,m:_._: " No. 4 from e S— ’ - e nrmeran

NE)-;Z’\-{I'Qm --:;a—:;M\----:;, -‘&LM& . No. 5, fl‘O’m _--._-.-.'..'a;i-._-‘_’;__"’ ‘ ; N -

ro IMPORTAN'I' WATER..SANDS

I IS ENE i
T*“’“"'W Kind ofshoe | Cutand pulled from

Inch
AT ¥ ) 1 BRG PG O M| FLIN fege vorIfr .‘.-:.»'-:u"- FoTmT
|. G,

"!H"'-ﬁ ﬁ—H-' ---j. o e iyl -pn.: \:tli nM u r
135 o [ c WEGR ferrne i TR CETLE |

e snﬂ mxuw A w&en AP oS L ETE
15,58 B R | J-SfizioMBA%. QiC o -_#ve AELT,
-.-'m.-- -:..:.::&.;:RD..‘..._ ;.MI'_;_M;—L by '— e tainiiiy

-

MUDDING AND CEMENTING RECORD

Number sacks of cement Meathod used Mud gravity Amount of mud used
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PLUGS AND ADAPTERS
Heaving plug—Material ... oo Length e Depthset oo
Adapters—Material. oo Siﬁze .......................................................................
SHOOTING RECORD
Bize Bhell used Explosive used Qu?nnﬂt-y Date Depth shot Depth cleaned out
o TOOLS USED
Rotary tools were used from -....... Y » N— feet to P32k - feet, and from . feet t0 e fest
Cable tools were used from ... feeb t0 oo feet, and from .ooc...__.__ feet to _____.__.. feet
DATES .
-Hovember- £§-- oo ; 19.83- Put to % --------------- T S— , 1963
The EMEE‘ for the first 24 hours was ) 5 barrels owm cemeen-Tp was oil; %
emulsion; -.....% water; and -.....% sediment. Gravity% _____________ 5 O S—
If gas well, cu. ft. per 24 hours --m_(w)(}allons gasoline per 1,000 cu. ft. of gas ...
Rock pressure, lbs. per sq. in. """31'31'"""";'
. f EMPLOYEES
""""""""""" S r------s Driller Cﬂmwwmw, Driller
...... S ! Driller : — w-euey Driller
FORMA'I}'ION RECORD
FROM— TO— ! TOTAL FEET FORMATION
1280 | 1387 07 ‘| Oresshors
387 | 1552 165 ! Dakata—
1552 2615 1083 Norrig e
2637 2 Todilto.
2637 2133 96 Rubrada -
moom g B
I3 ave
Moo= 8 =
i 3 Shintrump
ko3l i a2y 87 Rosvkropd
aa . Lns 59k De Chelly
hns 6035 1320 Organ Rodk
6035 . 66l 606 { Hermosa
6672 . T Lh2 Faradox Limestons
: d
i
|
" Zne | esvemmes | woies
‘ g =
usas(3) mqéc(z) BE4 HOLLY HIM
R — ' :




FOLD | MARK

Budgsh Bureds Ho. &R -04L
Approral nxppa B3,

Fum 8230
Yuvay

U. & Lawa Grnen,
f Bresat Nowora .2

Lzaas oa Peauir ro Prosrzer .
UNH’{; STATES

DEPARTMENT OF THE INTERIOR .
GECLOGICAL SURVEY

LOG OF OIL OR GAS WELL

LOCATE WELL CORMESTLY

Comspeny Pan. imardosa. Patrolena Corperation Addrees . Box 487, beminsten,
Lossor or Tract Y32 Se08lon 19 . _ . Fidd Foghack-Tranmrlveglan, N
Well No. oo 37.... Sec 19 T. 298 RIAN Meridian .. HalEafs .- County .San Juan. ...
Lacation .1850. it. E'Iul’ - Liza and poE. {%lof . Line of ......dgetlon.19... Bictuhon 510:._"
The information given herewith ia a complete &nd correct vecord of the we]] nnd all work dnms thereon
a0 [&r as can bo determined from all nvailable records. Tt
Signed ...... L
Dato oo Bt 16 155 - Title..... Fiald--sup F.EE -
The summary on this page ia for the condition of tha well at above date,

Commeneed drilfing ...z, BT g mmneen . 18 Finished drilling ....... B BT WO |
shraery-3, 5F soember-2i, 3Y

OlL OR GAS SANDS GR ZONES
(Demote gas 3y )

No. 1, No. 4, from 4534 [ TG
No. 2 No, 5, from - to
No, No. 6, from to P
IMPORTANT WATER SANDS
No. 1, ftom 14 No. 3, from 10 eveectrem s e
No, 2, from to - No. 4, from .ene.e. . lo
CASING RECORD
e | gt b Theediee | e | tmeunt | Wndofevor | Cutand puled !—m-.-:u':'ﬂ'—'yw“_— Purpess
srwogq 297 -ifudde ! urfuex
i LY i : N
ko 7~ |- fackn rwiiata
Mationgt: =] o G . Mg
2 bt ‘ !
H
MUDDING AND CEMENTING RECORD
v Wheee set Number sagka af cemend Meched uned Mud paliy Amount af mud wsd
250 FARY Er T barton 2 -lug
429 e ARl arton- 2 hagy
LT85 wcke Hal Tiburton-2-tog {
Ak T T A e e -
PLUGS AND ADAPTERS
Henving plug—Alaterial ... Length Dopth set
Adapt Material Size 1ra e
FHOOTING RECORD
S | Ghdtues | Hrrdades uscd | Quansey | mae Dopth shal Bepth desncd st

TOOLY USED
Rataey tools were vied frem ... g foel to B s fact, and from

Cahle taals wore used from. oevire vavaieaen fot 18 .o vee cvveens feet, od from ,.
o DATES
E:;{ld'“; 2€ ce.';d""“ "Tﬂ“ R saw Put to producing R P S
The production for the firet 24 houm WAS ongorye.n. DAIPEIS o Nuid of which ..AM‘,{‘,', was oil;
amulsion; -.....5% water; and ......5% sediment. Gravity, °B8. B Ty
If pos wn?l‘ cu- db. per 24 Bours Lo Gallons gasoline per 1,000 eu. It of gas corvieninennnecs
Rodke I Yo h00,050
ook preesure, 10s, per 8q. in o
W8 T g Presmens)
o E Driller g i Driller
ve “annedy Driller .‘;a',;.;‘ T , Driller
Elyds - agmoner FORMATION RECORD
TROM- 0= TOTAL FLET FORMATION
845 5L 109 Trwanharn
7ok 96 206 Lakota
§69 2718 1055 lorrimn
2015 1 Ok, 27 Todflto
204k ’ 3620 1576 Intesda
620 ! krerd 1y Shinawunp
nwa 3978 241 | lmChelly
g 17 1185 .utler
5173 5350 167 ; bden
5340 S99 639 , Hermona
5979 6809 % ] + Parados
4809 Lie) 12y . Yolas
8938 036 E i #imalsaippinn
!

e L X

1 —
VTR BT e T 1Lk Plan ey - S procky e N e o daeary
T RATA Turnistig - wapply -of trlioestrsring rotarsl
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RISTORY OF COIL OR GAS WELL

TS0 Seetioa 19 Well No., 17 was spudded on September 20, 1957, and on September 21, 1557,
13-1/8% easing was set at 251 feot with 125 sasks ef 8% gel and followed by 125 satks of
coment, Aftar walting on gement for 24 hours, easing and water shut-off were tested with -
550 pounds pressure for thirty mimutes, which held with no drop in pressure.

9-5/8% cawing way set at 2157' with 500 sacks A% gel cement and followed by 125 sacks nsat
cemnt. After walting on cemmnt for thirty-six hours, cssing and water simbt-aff were test—
od vith 1000 pounds presmre for thirty mimites whish held with no drep in pressure.

T4 casing was landed at 5613' and cemented with 400 sasks 6% gel cement and followsd by 75
sacks neat cement. Aftsr wailting on osment for 72 bours, 7% easing was tested with 1100
pounds for thirty mimutes, which held with no drep in pressure,

A 5 15 pownd liner was run with Baash-Ross pask-off type liner hanger and set at 5486-
70351 with 210 sacks of gement. After walting on sement, cawing was tested with 1100
pounds pressure for thirky minutes, whish held with no drep in pressure.

Perforated with four shots per foot 6330-6570 and 66436659, Ipotted aeld over perfors~
tions and set pacicer at 8490, Acidiwmed with 1500 gallons 15% regular scid, Breskdown
Pressire 1250 pel, treating pressure 1500 pid, injectien rate 2 barrels per mimute, Tost-
od 65,50 MCFPD, 32 DOPH, 17 BYPN. Set pasksr ot &,59' and squeesed both sets perforaticns
with 150 eacks esment. Re-squeesed with 150 macks gemant to 4400 psi. Drilled solid
crment to 654% and cleaned out to plng bask depth 6700', He~Perforated with four shots
per foot 6643-8659'. Spotted acld and set packer st 6612, Acidised with 500 gallone 15%
acid, Breskdown pressure 2990 psi, treating pressurs 1600 pei, injection rate two barrels
per winute, Tested 2620 MCPPD, 40 DIRRELS o1l per heur, no water. He-parforated with
4 shots per foot 6530-6570. Set retrievabls bridge plug 6520', 3Ipkted acld and set
packer at 6472'. Asidised with 1000 gallens 15K asid, Brvakdown pressurs 1700 pel,
treating pressure 1900 pel, estion rate 3-1/2 barrels per sinute. Tested 5100 MCFPD,
25 barrels .ofl per hour, 3-1/2 barrels water par haur. S¢t magnesium baddge plug 6620
and packer at 6510 and squeensd mone with 200 sacks oument te 4500 psf. Drilled solid -
coment 6517-6610, Revperforated with twe shots per feet §3530-4570. Spotted acid md set
packer st 6506'. Acidiged with 500 gallong 15f regular, Breskdown pressure 3000 psi,
treating pressure 1700 pai, etion rate two barrels per minute. Tested 2910 MCFPD,
1-1/2 barrels edl per hour, 1/3 barrels water per hour, Perforated four shots per fost
53964426, Set retrievable bridge plug 8470'. Spotted sald and set packer 6374'. icid-
iged with 1000 gallons 15% repular. Breskdown pressurs 2000 pel, tresting pressare 14600
psi, injscticn rate 2-1/% barrels per mimate, Tasted 8050 MCFPD, 4-1/3 barrals oil per
hour, 1 barrel water per homy, Drilled cement and magiesium bridge plug and clsaned out
to plug back depth. Set Baker Nodel D preduction padker at 66197 with 2-3/8% tubing landed
at 8619 and side door shoke nipple ahove packer. Inskalled side door choke and flo-ed
thra tubing to test sone 6643-665%. Tested 797 HCFPD, 1L barrels ofl per hour, 2 barrels
water per hour, Closed casing pressure steady at 2000 pud imdicating pecker holding., Addd-
ixed yone vith 500 gallons 15% regular and tested 2980 MCFPD, 69 barrels oil per hour,
1o water. Closed easing pressure steady at U00 shewing effective ssparation of upper
sones from lower sons. Commected well te pipeline Yo test upper sonms 6396-6426 and
6530-6570, Tewted well into pipeline 3400 MCFFD, 98 barrels oil per day, 30 barrels water
per day and completed as condensate-produeing gas well Jamuary 30, 1958. HElanked off
lewer oi-bearing uene 6643-6659 and equipped well to produce upper perforations 6396-8426
and §530-4570 through tubing string to supply helinm-bearing gas to U. 5. Burem of Mines

- L s TN
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Form #-380
/ U, 8, Lano Ormca *3'51‘!194:1{1]111
. Eratit Kounas . UQEZI.?“D;Q.LS.E

] Lxass ak Preuit ‘bhoum J—

UNITED ﬂEQE‘

PELAR
DEPARTMENT OF ‘THI )

L

LOG OF OIL. OR GAS WELL

LOCATE WELL CORRECTLY

Compauy . Stannlind 0i1 and Cap Compeny . . Address ...

Box 591, Tulaa, Oklahoma

Loasor or Tract ..... Jovaje Tribal Fiold 4 Stats _New Maxigo

Wall No. .. 2. See. 12, T2H. RATH. Movidion . NIFH . County .- San.duan

Loeation .75.. ﬂ..{s’ﬁ of ..N__ Lino and lQ?Qh..g‘,' }uf .M. Lino of ...Sockhon 12 . Elovation 5150,
A Eloretion .2l

work done thareon

Tha information given herowith is a complets and cerreet record of the well ang
56 [ar 53 con ba determined from all available rocords.

i&l ..ﬂmﬂnhm:nt....._ .

Date ... Saptember 14,1950 e Title..

The summary on this pagoe is for tho condition of the well at sbove dats
Commenced drilling -...o. APEAL 1, ..., 195k.. Finishod drilling ...oreoe  SURE. 2Ty 10,55
OIL OR GAS SANDS OR ZONES
{Danotd gaa by 0}
No. {, from to Ne, 4, from
No. 2, from to No. 5, from .c*“’\'*-"‘y,
No. 3, from to No. 6, [rom S ] X
IMPORTANT WATER SAN ('.. " . n
No. t, [rom g ta 986 No. 3, Irom ... ""'M-\‘l*‘“" to B e
No. 2, from......2L65 to 219 No. 4, fratn ..}
CASING RECORD N
Throuds gor | aks dmeont | Mindufches | Outsad yaiied fovm “‘__' oy Pucpas
Bty ) 208, ) Ouide
_ RO NS s dreg, e 81 ey o o 2uc 3. Brudliut o paparte
M [orz e i Pt kite tﬂ%ﬂl‘ 1§ BY8 P& uwizisg’ Qo pres’ #;]e' baignsf? g usmips,
S e S e g ek T e G e o e
-ﬁ""“ 2y Soith 6!13'30 Guide " | ' M
HILLOHL OE Ol UF Ve RELT
= srupasecds mtstiag sy,

MUDDING AND CEMENTING RECORD

ﬁl;‘ o jat Iu\ﬂnﬂ%ld’mt Wiened ared Mad grastiy Amauntet mud ad
1329/8% (300 325 Diaplzcomant
% Gab /R TEIES" 565 Bapiacemmmt
i 32 150 Biaylscenent:
{ :
q | FLUGS AND ADAFTERS
$ Heaving plug—Material ) Lazkth Prepth aet
Adaptars—Matarial [ Sizq
, SHOOTING RECORD
. Sha used Kaptgtre suad quugtiy | bule Twpth shat Dupth deaned sub
|
H |
. | TOOLS USED
Rotary tools wern usod £rom «eeesellocece.n. feot to .. TR15...., foot, and from .oooerecooo 000 £O oo 0L
Cabla tools mm_a used from . feot ta feat, and from ouvuinrinar LYY T, J— fest
: DATES
Aupat 23, 1[7 b ! Puttop g .
‘The production far the first 24 houts was ...... .J:..._. barrels of fuid of which .......% wes oi); ... %
emulsion; ... <% water; and ......% sediment. Gravity, °Bé. .
§f gas well; cu. ft. por 24 hours i Gallons gasoline per 1,600 cu. ft. of goe ...
Rock pmalum, Tbs. POr 8, B0 creemsssnsammsarrren
¢ EMPLOYEES
4, D, Stdrr : Driller B, L, Strickland Drifler
e Br B B orevevcrrrmreboceery Diiller Driller
! FORMATION RECORD
rROM— ‘. o . ToTiLTENT | PORMATION
o | ms e [sand and shale
H i
are [ 2088 ;210 !Dakota - Sand and shale
A | i
1088 || 2135 i 1047 Morrison « Sand and shale
i ' il e
2135 § 2180 - hS Zootber ~ Sand
3 H
zngo | 2268 : B8 Entrada - Sand and ahols
268 | Im2 o Sond and hals
72 ' 3858 E 116 Shinarump = Sand and conglamerate
sass || 510 | 1262 Sand and shale 2)
s10 [ 55 i 255 Cutler - Sand gnd shals )
5375 § 5380 i 5 Rico ~ shaly sand and Lime . ;.’@
5380 1 7146 [ 766 iPornsylvanian - Shale and lime ﬂ
L6 7215 &9 jHiasigsipptan = Lime
|
I;O‘“‘ . A~ ] AGLYT REME u[évlﬂl mom— Iﬁ“:’l‘"-l-;"ﬂ

13 OKNV.LIO/. N O UNH TR
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Uo So Go S. FOR:M 9-330 fﬁ .(-';“' ‘
LOG OF OIL OR GAS WELL L
NAVAJO TRIBAL WELL NO. 1

HISTORY OF OIL OR GAS WELL

Well was spudded April 11, 1954, and drilled to total depth of 72151,
Sixteen drill stem tests were run covering all possible productive zones,
No commercial shows of oil or gas were encountered, Casing was run as
follows: 13-3/8" casing set at 300! with 125 sacks cement plus 8% gel plus
200 sacks neat cement; 7" casing set at 6382' with 50 sacks cement plus 6% gel
plus 50 cubic fest strata-crete plus 50 sacks neat Cement, Drill stem tests
were run as follows: DST #1, 875-925! Dakota, recovered 435! drilling mud and
360" water cut mud. DST #2, 933~586! Dakota, recovered 830! heavily sulphur
cut drilling mud. DST #3, 2165-2190' Entrada, failed, DST #,, 2165-2190°,
recovered 210" drilling md and 900' fresh water. DST #5, 3780-3798' Shina-
rump, recovered 5' slightly gas cut drilling mud. DST #6, 5628-5655' Pennsyl-
vanian, recovered 30' drilling mud. DST #7, 5754-5865! Pennsylvanian, recovered
15' drilling mud. DST #8, 6382-6409' Pennsylvanian, failed. DST #9, 6382-6409',
recovered 45' slightly gas cut mud. DST #10, 6382~6460' Pennsylvenian, recovered
160" slightly gas cut amd. DST #11, 6530-6593' Pennsylvanian, failed, DST #12,
6532-6593"' recovered 50' drilling mud, DST #13, 6588-6661' Pennsylvanian, flowed
gas at rate of 60 MCFPD and recovered 90' slightly gas cut mud, 90" heavily gas
cut mud, and 90 heavily salt water and gas cut mad. DST #4, 6715-6770' Penn-
sylvanian, recovered 6' slightly gas cut drilling mud., DST #15, 6770-6897'
Penngylvanian, flowed slat water at rate of 30 barrels per hour with slight
show of distillate; gas volume was too small to measure and was noneinflammsble,
DST #16, 7164~7215' Migsissipplan, flowed silt water at rate of 13 barrels per
hour. Well was plugged back from total depth to 6650' with cement and the
interval 6600-6650' acidized with 5000 gallons 15% acid. Following this treat-
ment wall flowed at rate 2280 MCFPD low BTU gas, 4 barrels distillate per day
and 74 barrels salt water per day. Well was plugged back to 6570' with cement
and interval 6382-6570' was acldized with 5000 gallons 15% acid, Following
this treatment the well swabbed 6 barrels of salt water per hour with no shows
of oll or gas.

Well was permanently plugged and abandoned as follows:

1) plugged hole with solid cement from 7215-65701,

2) spotted 50 sacks cement plug on bottom.

3) casing was shot off at 3964' but unable to pull casing, 7" casing
wag shot free at 2200' and 2200! of 7V casing was recovered.

L) plugged with solid cement from 4100-3800!,

5) shot off 9-5/8" casing &t 400" and 400' of 9~5/8" casing was recovered.

6) plugged hole with solid cement from 450-250' and spotted a 10-sack
cement plug at surface in 13-3/8" casing, August 23, 1954.

7) hole filled with 12pound md at following intervala:
from top of cement in bottom of hole to L100!', 3800-450', and
from 250" to bottom of 10-sack surface plug,

8) erected 4' pipe marker and restored ground level to original
conitours as per regulations.
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! LOG OF OIL OR GAS WELL
LOGATE WELL CORRECTLY
Compuay Fun . &zwvican. Letrlsun Corparatfon Addross diox LAS, Farningbon, bew Mexien
Eessor or Truct . Savajo. irdibal BHN... . Field Y1 1deat, Stata Yt Yartoa ..
Well No. ..3........ See. 17 T. 268 R. 38 Meridian .. Do B3 County ..San .Jusn
Location ;... ft. lg:'}u! +g- Lino andl .gmp R.’%_}of --¥.. Line of Zaotdon-14......... Jé:bzn‘l_im.m
The infortnaticn given herowith is o complnto and correct rocord of the well wod all work dong thereon
0 (1r 18 can be determinel from all availabls records,  Fred “, Nabors, Distriot fnginser
Signed ... ’ : Ty
Date .._Deguwber. 2. 1853 Titla ot

The sumwury on this page is for the condition of the wall at abova date.

Commzanced drilling oy #1083 Finighed drlling HAEP- 3o e, 19,83

OIL OR {3AS SANDS OR ZONES
(Denota yas by G

- 80 e B30 No. 4, from . -ea b0

K

No. 1, from P

Nbo, 2, from w5338 No, &, from .. to.
No. 3, from to No, 4, from . lo
IMPORTANT WATER SANDS
No. £, from to No. 3, from oo BO e e e
No, 2, from B JN . We. 4, from .- o

CASING RECORD

7
Amwunt | Tindefiker | Cut and puted frav |

m;_mm-' ~suride N :

MUDDING AND CEMENTING RECORD

TWhers ped Nuriar yacks eleement Meithod opd Al used
2 wan HIwdopd
v AFL Bt PR
Fd . Benoasd
Py = = E i
3 PLUOS AND ADAPITRS
¢ Heaving plog—Material ......._.. Length Depth ge

Adapl Matarial Bize

AHOOTING RECORD . {
Bat Bl used Exphasire used Quantiy Dk Depibiabet Dusth szaned sut { D
e et e et

TOOLS USED
Rotary Loola were uaed from o..._..... T foot ta - fhgy foet, and from ...
Cablo tocls werp ased from fsob to {eat, and from ...,
DATES
c?;:!‘.'%ﬂ‘."d. a8 shut-in e Put to producing "‘lﬂig"lﬂ""“""‘"""‘“' 983

‘iha production for the Sret 24 howrs was ... barrels of Huid of which .

%o water; and .....%% sedimeat. Gravity, °Bé. .. rrnenmanien
It gas wall, %pcr 24 hoymn R Lo+ T Gallons gasaline per 1,000 cu, {t. of T S,
Roek prossure, lba. por sq, in, ... iy
BTG, cvees
""" BEL Dm0 HAy 'E:::’ FLr e -g':]l:“
[rs— o . 1 T , Drillee
F T Hater FORMATION RECORD s
moM— TO— TOTAL FERT FORMATION
[+] 835G 759 Sarfnre an & ah
59 i 263 13, fakota
45 952 Yorrimn .
1945 2115 170 Bluff
F 2104 a ¥ Todilto
236 2890 5l Entraca
el 1800 o1 Chinle
35 4400 6o BaChelly
4400 490, o0 Gutler
LI 5700 He reare lvanian
5700 156 456 I
6156 6302 162 Parker Creek
6318 £521 203 Lower Herrosa
652, 4546 25 Nalas
6546 £599 53 Minaicadprdan Kavat
6599 66 95 Misainaippian aseive
1
i




Budget Bureau No. 4+-R380.4,

Formm 5-33Lb Appravat expives 12-81-80,
el 1852 (SUBMIT IN TRIPLICATE) Tndian Aqency BRYDJO
UNITED STATES Trital
BDEPARTMENT OF THE INTERIOR  Allottes ..
GEOLOGICAL SURVEY Lesss No..
X

SUNDRY NOTICES AND REPORTS ON WELLS

HOTICE OF INTERTION TO DRILL

X

NOTICE OF INTENTION TO CHANGE PLANS.

SUBSEQUENT REPORT OF WATER SHUT-OFF._.____

NOTICE OF INTENTION TO TEST WATER SHUT-OFF..-—.......
NOTICE OF INTERTION TO REDRILL OR REPAIR WELL

ULSEQUENT REPORT OF SHOOTING O DEmg 21V E D

SUBSEQUENT REPORT OF ALTERING
SUBSEQUENT REFORT OF REDRILLING REPAIR.

NOTICE OF INTENTION TO ABANDON WELL

NOTICE OF INTENTION TO SHOOT OR ACIDIZE.. | ____
NOTICE OF INTENTION TQ PULL OR ALTER CASING.__________

SUBSEQUENT REPORT OF ABARDONMENT.....___] ..-_,),__196.3.

{INDIGATE ANOVE BY CHEGCK MARK NATURE OF REPORT, NOTICE, OR OTHER DATA)

Hevedo Tribel "HE

Well No. . % iz located . T9% _ft. from Prlme and T9¢__ft. from lme o

IS GEOLORIOAL

Fapmington, New Nexico Desmber W 19 62

Ve

Tifly 3l Soetdem 17 T-268 T ] 8,8, Pk,
(3 Bewu xnd Bea; Nou) {Twp.} (Range) (Muldmm
—¥aldont, Sen_doen JAND 1963
{Fld) {County or Bubdivision) (sutanr're “ﬂ" !..,{J . COM
The elevation of the derrick floor above sea level is .....__ft. (Te be rerurtsd dgtogk; - 3

DETAILS OF WORK

(State names of and sxpacted depths to nbjccdnlmdl; show sizaz,
ing polnts, and 1l uthlrimpurtmt propmod wm-f)

d cazsings;indicats mudding jobs, cament=

ke propose to dril’ the Havajle Tefbnl 6" No, 1 s a 877 Mgelwsin-ian test

with cawing rrosren so followes

LEH SLE, ot g
L0V 13378 LS50 Girculate
AB30Y  3.578 375 To ba ron 12 pegessayy to contiol water flows
apd/or lost cirenlation.
6800 Ledor 5§ 300 Cemant to oover uppormost prcgwtive pays,

Mimlation uill bo detomined aPéar reashing totel degth,
Cordes of logs ran will bo eubedited,

Tunderstand that this plan of work must receive approval In writing by ths Geslegleat Survey hafore opergtions may be commanced.

Company ....Tnt_Ansrioan Fetrolsum Corvoration

Address_...._

Fa o Bwr LBE -
MI‘{-‘,&:&. Hew Mindton
Attae Ly O, Specr, di,

U, §. GOVEANMENT PRINTIAG OFFiCE

& R e
ot By Ebi b Soocdsil
Title Fetroleum Enginner

16~8437b-B



FORM C-128
nevisen sfi/s7

NEW MEXICO OlL CONSERVATION COMMISSION
Well Location and Acreage Dedication Plat

SECTION A. Date . December 31, 1962
Operator Pan American Petroleum Corporation Lease Navajo Tribal "R" —_—
WellNo. 1 . Unit Letter M Section L7 Township 6 North Range 18 Weat NmPMm
Located 790 . Feet From .  South ... Line, 790 Feet From Wast . Line
County San Juan . . . .. G. L. Elevation To report latepedicated Acrecge 180 ' Acres
Name of Producing Formation Mississippian : . Pool Wildeat N
1. Is the Operator the only owner’ in the dedicated acreage outlined on the plat below? Yes X No

2. If the answer to questicn One is “No,"” have the interests of all the owners been consclidated by communitization

cgreement or otherwise? Yes . ... MNo... . . If answer is "Yes,' Type of Cunsolidation

3. If the answer to question Two is “No,” list ail the owners and their respective intarest

VDN

" AN 1983

-2y OO,

SECTION B,

| Tiiis is ta certify that the informa-
| tiory in Secticn A above is true and
| complete to the best of my knowl-
! zdge and belief.

f

-l- 4_ Pan American Pet.::plomz_z Gc_)gp‘.
___________________ - — T T . , R 1;-4. ATOR]

'74 b{ / Y, et

¥. H. Hollingsworth

IREFTRESINTATIVE)

Box 480, Farmington, New Mex,

TAVIDRALGS!

N
)
.

e — — — —— ——

This is ta certify that the well loca-
ticn shown on the plat in Section B
was pletted from field notes of ac-
tual surveys made by me or under
my suparvision and thgt the same
‘s true and correct to the best of
my knowledge and belief.

Nawvajo Tribgl Contract
No., 14-20~60Q3~5035

Sate Surveyed Deg..21, 1962 _
FowrSH EnginceringC

FARMINGTON, NEW MEXICO

PRI PRI

REGISTERED ENGINEER OR
“AND SURVEYOR

:I&_ e
|
|
}
|
i 4; -
|
|
|
|
1
|
]
]
|
|
A R

8 330 eev 90 ABEO ' 1650 (9O 2310 e

g 2L B 4y ~artif
oo picih A Certificate No. . 3602 .

~

§
§
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Form 9-331C f //Z/ U-}I‘L&' SUBMIT IN TRIPLICATE* Form approved.
(May 1063) - I/J; .J- i/ (Other inatructions on Budget Dureau No. 42-R1420.

UNITED STATES reverse side)

W DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK B I oL, SR o e s

40

. LEASE DEBIGNATION AND SRE(AL NO.

12, TYPE OF WOHK AvRJo - B
DRILL E DEEPEN [ PLUG BACK D s GEEIMENT NAMD
b. *YPEOF WELL '
NGLE
e YL OTHER oML Youa FARM OR LEABD NAME
2. NAME OF GPERATOR (‘ Neva o
X WELL NO.

e
___MOBIL OIL CORPORATION CHAN
3, ADDHEAS OF UFERATOR OI{ . . ,
Ak ' 11 7)Ao 18D BGOL, OB WILDCA
P. 0. Box 1652, Casper, Wyoming 82001 : [ ¥ -
4, mcu;lort ar, LL (Beport location clearly and in accoydpnce with any Btate requiretn pé "{MS /ol/d’

). oy S
Kiirhes 6B0¢ Eaat Of West line & 660" north of south line Sec. 9,

. #EC, T, B, M,, OR BLK.

726N, R1&W, San Juan County, New Mexico Ane’ sisvis Op anma
At propored preod. zone L
S gw
14, DISTANCE IN MILES AND DIEECTION FEOM NEAREST TOWN OR POST OFFICE® L2, COUNTY OR PARISE| 13. 8TATE
19, DISTANCHE FROM PROPUBED® | 16. NO. OF ACRES IN LEABE 17, No. OF ACRES ASSIGNED
LOCATION TO NIAREST TO THIS WULL
FEOPERTY O3 LEASE LINE, FT. 660" askg
(Also to meatrest dilg. unit llne, if poy}
18, DIBTANCE ¥EOM PROPOSED LOCATION® 19. PROPOSED DEPTH :20. ROTAEY OR CABLE TOOLS
10 NEAREST WELL, DRILLING, COMPLETED,
OoR APPLIED ¥OR, ON THIS LEASE, FF None ssm,
21, ELEVATIONS (Show whether DF, BT, GR, etc.)/ L 5 5 o \ " !b % FROX. DATE WORK WiLL BTART®
ol 1]
/ jm,_és E=22ub6
= \&ROPOSED C AND CEMENTING PROGRAM

SIZE OF HOLE BIZE QF CABING WEIGHT PER FOOT SrItING DEPTH QUANTITY OF CEMENT
el &id 13.3/8" 1004 150 aaecks
10-3/,*" 8-5?8" 1% ' sfln sacks

T-7/8" 5-1/2" 6500° 300 sacks

Ye propose to drill this develcopment well to an eatimated total dapth of 6500' 1in
& test of the Parsdox "E" FPormation in the Tocito Dome Field. One 60' Core & 1
DET are proposed for the Parxadox "E" zone. FProposed logging progoms: IES & GR-
sonic-caliper from csg shoe to T.D. Estimated formmt:zon topa

Callup Sand o' Dechelly 3750°
Mancos 150" Cutler k300"
Dakota 8s0' Hermosa 5500°
Morrison 1075° 5th Shale 6345"
Entrada 2100' "E" Zote 6355"
Wingate 2200' "F" Zone 64151

Chinle 150! 7.D. 6500
Shinerump W50
Hoenkopl 3510

IN AEOYVE 3PACE DESCRIBE PROPOSED PROGRAM : If proposzl is to deepen or plug back, glve data on present productive zone and propesed new productive
zone. 1IF proposel 18 to ¢rlll or deepen directionally, give pertinent data on subsurface locations anc measured and true vertical depths. Glve blowout
preventer program, If any.

24,
Oﬂg{na} Signed By

BIGNED

soe Producing Manager v 613766 ..
bo X

{Thls space for Federal or State office use)

PERMIT X0, APPROYAL DATE

it SUPERVISCR DIST. #3

APPROYED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY |

Jun 17 1966

*Gae Instructions On Reverse Side



Instructions

General: This form is designed for submitting proposals to perform certain well operations, as indicated, on all types of lands and leasea for appropriate action by either
r both, pursuant to appliecable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of this form

& Federal or a State agency, o , _
and the number of coples to be submitted, particularly with regard to local, area, or regional procedures and practices, either are shown below or will be issued by, or may

be obtalned from, the locel Federal and/or State office,
Item 1: If the proposal is to redrill to the sime reserveir at a different subsurface location or to a mew regervoir,
applicable State or Federal regulations concerelng subgequent work proposals or reports on the wetll,

Item 4: If'there are no applicable State requirements, locations on Federal or Indlan land should be described in accordance with Federal requirements. Congult local

State or Federal office for specific inetructions,
Item I4: Needed only when iccation of well cannot readily be found by road from the land or leage description. A plat, or plats, separate or on this reverse side, ehow-
ing the roads to, and the surveyed location of, the well, and any other required information, should be furnished when reguired by Federai or SBtate ggeccy offlces.

Items 15 and 18: It well is to be, or has been dlrectionally drilled, give distances for subsurface location of hole in any present or objective production zorne.
Ifem 22: Consult applicable Federal or State regolations, or appropriate officlals, concerning approval of the proposal befere operations are started.
¥ U.S, GOVERNMENT PRINTING OFFICE : 1963—0-711-308

use this form with appropriate notatlons. Consnit
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: NEW MEXICO OIL. CONSERVATION cm.lt..iI;1I‘t".'lkl'—"""_"'_"'i Form Cs102

WELL LOCATION AND ACREAGE DEDICATIONPEWFNGE Supersedes (128

Cltective 1-1-65

All distances must be from the culer bounderies of the S« *mﬁ e .t .
Operator . ; L s Ngvajo, Well No. ‘
Mobil 041 _W//o&’fﬂa Yl 7o No, 1L-20-603-5019 / ! 1
Unit Letter Section Towplhip “J Ronge County
M 9 26 North 18 West San Juan v
Actual Footage Location of Weili
660 test from e South Hine and £60 toet tom the _ Wost _lins

Ground Lyvel Elav: Producing Formation §-52 7l . Troal Dadicated Acreoge
5750 e 7 4 Tocito Mewid Do, - T

1. Outline the acreage dedicated to the subject well by colored pencil or hechure marks on the plat belaw.

Acros

2. If more than ene lease is dedicated to the well, outline each and identify the owaership thereof (both as to.urorking
interest and royalty).

3. If more than one lease of different ownership is dedicated to the well, have the interests of all owners been conmoli-
dated by communitization, unitization, force-pooling. etc?

) Yes [JNo If answar is *yes)” type of consolidation

I answer is *nol’ list the owners and tract descriptions which have actually been consolidated. (Use reverse side of
this form if n y.)

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization, i
forced-pooling, or otherwise) or nntil a non-standard unit, eliminating such intercsts, hae bean approved by the Commin- | i
sion.

CERTIFICATION '

| huraby certily that the informetion can-
taingd harein Is tive and complate 1 the
best of my knewledgs and holiaf.

i
|
I
!
{
i
i

ane

AN

____‘______+_______ ._________I_______‘_z J. M. Mc

| Posiilon -
H Producing Manager

| Cempany

' Mobil 0il Corporation
l Date
|

{

1

| heraby certily thet the well locetion

shewn on this plet wes pletied fram-Finld

nates 3f mctuel survays mads by me ar

undar my supervisian, and that the sems

i rrve end carvect o the begt of my
kvowledge sed balinf,

EPrL R,
25 PO
TN
L

!

| Dale Sptvayed " )

. d. June 9, 1966
| i Reqtaterad Brolegslohal Epgingar -

| ST

i

i

and/of Lwiéffurnyor
. Ay

[
|
!
I
!
|
L
|
i
i
i
I
|
|
+
t
i
I
!
|
{
i

a ,’:r. 7’1. T _.,.w
= J— C— T Certlflcale Ne, 7 &t =
J08Y

a 330 40 ‘g 1320 1480 1380 ZxIC - A840 . 2000 1200 [1-1-1.] 8OO0 cim B e e
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Badget Burean No, 42-R355.4,
Approval expires 13-31-80,

Form. 9-330
U.8. Lano Oxrrew . _

SERAL NUMBER e

Lzast or Pxeury 70 PrOsemor

Havajo Tribe 1h-20-50)
9528

~ UNITED STATES 2
..DEPARTMENT OF THE INTER[Q@ EBGE|
 GEOLOGICAL SURVEY !

ot

S,

LOG OF OIL OR GAS WELL, .-

LOCATE WELL CORRECTLY

Lessor or Tract ... Bavajo Tract 3 ==~ Field Wildomd . State .. MeN_NMaxiog

The-jwfermation; gieep-herewith 5. 9.compleie and coprac,racord of. the well and all wordens, o
sofaras;qqn%tdqﬁemiaéi-iwpﬂlavd?lablewﬂ% XS ozt b o PO
Signed -2 )2 :
agiet 2 A I St AONNES o XYL B
Dato Aiilgh ;. 3943 “x

{ CTammzf;

ThelBumary of this page I or.tho cohdition of tho Well 34, gbGve, date.

t

Commenced drilling ... Joly. 16 ,1983_. Finished drilling .._July. 29 ey 194
TEGY LU T lergwd v 5 Loy fann

" OIL OR GAS SANDS OR ZONES
(Dengote gas by @)

No-isfrom.. Rry Hole i —— No.4,from ... ... 7+ S
No 2 foi ... RS S P - No. 5, from oo 7 S

1 Lo 3}
Nosdéroox ... A - S - No. 6, from ... ... L

pwey o ' IMPORTANT WATER SANDS
LA @ - 1yl

N1, from . Moo 0 3. 1 No.3 from o T

Nol 2'fom ... C i b No. 4, from ... to . —
ERT

TRy ST CASING RECORD

T— ] Perforated P
Sixe Welght Tureads
casing p:foot toch T Make Amount | Kindofghos | Cutand pulled from From— To—

M‘H - -,ﬂ_ 20 .ﬂgg._nﬂﬁw_x._:_;ggg“m [LE] 1?.... ﬂ 6L 2 UL I BoLiT] Ragg” Bomnontena Legnjd op hramh Rﬂo P
,,aiqc[ﬂqmq,, oL 1L 1Y (G asli' Ripke 2 PIX6 SUG [oar s ]ﬁsi pe6y q&u;:sq‘ Freo ool um
. YT S0

ET T TP e TEIa ot Re - MoLy E=ta Rasiea-2anal b4 el ind 0 § £ et % 3 -W%—fﬂﬁ@ﬂ%}“ -3{8{-&;—-{:““3: ..l;ﬂ.i[ua-
__'____;p;_a_glmg_mg;_a;g;g;_!vz_xg;;,m.rmcek [U LA U G u:b[z.as PIE(ELE OF PG KOl RG0S B(E[G W qs:Eg (76 GYICE 0} LeQLJING® ofie

- - HIZIOEL YOI Or-ave-mEre-———
. S SOTP It —43004-5 f17|3" COAYHRNEML AEINIINE OhA )L
"g : e
‘ MUDDING AND CEMENTING RECORD
; ; 1
e?di:z Whers sof Number saeks of cement Method used Muad gravity Amount of mud uged
1 - i

/B _188%. 1125 ; e Halliburton
gt -8t -/ 28 Cadotume !

i ONY ——nt 2




AR

FOLD [

1= ; |t b e . {
| PLUGS AND ADAPTERS
Heaving plug—Material ..o . Length oL Depth set - oeeeeeeoe .
Adapters_Ma,:teria.l_-----------..--- .................. SiZe me e e ——————.
: SHOQOTING RECORD
Blze Shell used . Exp_lodve tised Quantity Date Pepth shot Depih cleaned out
R A
TOOLS USED
Rotary tools were used from ......._.._._..... feet to ... feet, and from ..., feet to ...
Cable tools were used from ..._..._.. 0 ......... feet to ... feet, and from ._____________ feet t0 oo,
- DATES - e
..... Dry - bole- 19 Put to producing ......._. , 19,
Mpﬁ%uctmn for the first 24630u1's WAS oo barrels of fluid of which __......% was oil; ____
emulsion; _____: % water; and ... % sediment. Gravity, °Bé. .
If gas well, cu. ft. per 24 hours _.__________ ______ Gallons gasoline per 1,000 cu. ft. of gas .__......__.
Rock pressure, lbs. per =q. in. -
EMPLOYEES
e e e s e e , Driller it e e e - , Dt
______ Lof. fland Bros. Company Driller ——e — aemeeemeamneey D
: FORMATION RECORD
FROM— TO- TOTAL FEET FORMATION
gL L R - L - i [~ Slnd, VY6 -and \Sﬂ.t S
37888 1 R - A Core No. 1 ~ See Haverss
38,2 235 S 393 Sand, Shale and 3ilt
ﬁg_‘“:q — -L4p88s. . . 353 Sund and Shale
e He32y - bl Core Ho. 2 = Sae Reverse
u632r 4820* T.p. 148 Sand and Shale
= S S . . : mr
o o A . ' -~ -
o Pty TP - - — - -
: N v Lo o d vy EREL S S
A = - ] 3 e D R . ;
R ..,::.. R e
~ pwon - 7 TR r?ﬁ'm "}JG;;'R}IST o
e mmmllettn Samion s e e W T L A = .—.::_ ------- FL s e — ——. u_"_ii“iﬂ‘
EOENY.LIOM BECOHD""CO”U"”"Q

-F

Lag T JEUEY B FY

Y vm— . —— I




' ' o ) 16430043 U, 9, ETVZXRNENY PRINTING CPPICK
HISTORY OF OIL OR GAS WELL- A
It i5 of the greatest imporiance to have a coinplete higtory of ihie well. Please atate in detail the dateis of redrlllln g, together
th the reasons for the work and.its results. -If there were any okanges made in the easing, state fully, and-if-ney casing was

“‘gidetracked’’ or left in the well, give its size and location. If the well has heen dyna.mted give date, gize, posiiion; and symber..
of shots, Ifphigsor bnd‘gen Were put in fo test for water, state kind of material nged, position, and re;;uits’of pumpl:ig or hailing.

Point Leokout  2715'(+271h) o
- Mamob# 28523'&162%% )
-.Galdmp.-- - 3560+
o holwm
-{&rm. - . » . . . S v . -
_Dakote .h586'§ Bh}; )
“Horrissn 4808 {+ 621
BePeriu . 4B19¥+ &30}
ST 756 0 rcnum . e
o .90, 40k Toge oamapt.
- Pl;:: :E: 2 - 3350'-3750' by %‘ %‘5’ sax “f: cwmant
T Vg Ree § « 17907 =16501 2 300t - LS sax reg. - '
mm.,mmmoxmmm=-w~eiom mid batveen cemsnt

. plRESe, mmd deF: hole Marker 18 sccordame with U,S.0,Ss regulstionss ...

Dond T

R Ny wEd v
- P L L o
. RS
L4 :u t. :'- 3 v)
e
: R - L o - jl
H . i R ] - . =
H ] i i 1 ROEES 7! b
. i
' - : e




UMNITRD BTATED

DEPARTRMENT OF THE INTIMOR Alioxes . Navajo Tribe
GECLOQICAL. BURVEY Trize . Navajo
Lesse Wo, L=202603-537
LESEBEE'S MONTHLY REPDRT U'F OPERATIONS
State __New Mexico Couanty ... 580 _Juan . Fialg . Wildcat
The following is & correct report of epers¥ions arod productisn (inciuding dreillipy erd producimg wells) for
zionth of July : VN S - P
Agenfs Address ....Be Q. Box 1338 w—— s EOTADERY oo ik I, Lt IR, CORMPANY.
.._..,‘....._.._......_‘_..._.........,.m;.-ﬁ.m - SIEHE vl AT 22 A, —
Phone ....... 2533581 SV V. 7= - . 11 ...,HS.ELL'LQE...ﬂi&tﬂ{WMJ&Ik._.
i T T s of I3bia, weder REVARKS
weQ. AnD XA e w | Days -~ ayl i iCu. it.of a5 ! tgﬂul’_l:s a2 2 wa if drilling, dupth; I8 shut down,
R 7 P e o0 O VNS ol B P
NW NW 26N | 164 1 | 0= 0o | - I [None  Location: 9501
Secn 36 : l i and 990' P“'Il.
Navajo Tradt 3, Well NoJ 1 : ! ! Elevations: GR
E : : - 5 i : i KB 5428¢, Spud
' § . ! 7:00 PM, T=lb~
Drilled 12-1/L" hole to 183% ent deamed to 13-3/h". !Set 7 jis. of 9~5/8% oD

casing at 188, burton. cemented with 125 sax regular Ngat cement with
cium chlorideé. Cipculated ciment to surface. Plug down at 9:30 4.M, 7-17-6
Drilled to 37827. | Core No. 1 - 378273842 W Cut ang recovered 63!, Drille
l;SGBi'. re No. Ei - 45881=-4632¢, Out LiL?, recovered L3'., Attempted DST No
L5851 -46327, | Test! failed. Drilled to LOWO!, Attempted DST Moo 2 ~ L588'-l
Test. failed, ! DST No. 3 = 4596' =G0, Tool open 1 hour. Opened with a ver
blow, detreaded to!zero in LS minutes. No gas, Recovered 350! of drilling
Prespurehi: IH & FH 2463 15 minute ICI 160; IF 9, FF 15; 15 mimute FCI 102;
Hole! Temp, 150 deghees. Drilled to 4820% T.D. Drilling completed at 1:30 A
7-29=63.! Ran electric logs fto T.D. Well P & & 7-29+63 as follows:

| Plug #1 - LHOOY - LLOO! - 200 = 90 sax regﬁﬂr cemeny
? ug #2 « 3850' - 3750 - 200 ~ 45 sax regular cement
! ug #3 - 1y50' - 1656 ~ 100° - 45 sax regulér cement

10 sax regujlar cementiin top of surface casing. Left 10,14 mud betwe
cemeirt plugs. Inspalled dry hole marker in accordange with U.S.G.S. regulat
Rig relezsed at 9:ki5 P.M. 7-29-63+ FINAL I |

; i | i : ;
Log fops: | ; ! i 5
R : i : ' i {

Péint Lookoft 27151 (+272) |

Mancos 2805t (+2624) ;

Gallup 35607, (+186%) -.

.nas‘b:ee 4100 (+1329) } :

Green fHorn Lhgon (+ 939) ! |

G o8 Lssor (+ 879) .F

D kctaL 4586% (+ 8L43) % 5
| Mdrrisbn L1806 (+ &21) | .

; TiD, | L8191l (+ 610) ° |

NOTE.~Thera were No ruas oy sal=se of oil; No M. et it of gas =
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(SUBMIT IN TRIPLICATE) Ly IedlenAgeney .' e

Form ap)

v
Budget gmoau No. 42-R350.4.
Form 9-331b

(April 1052)

ﬂ va o
-  Unmeostates. . o oo
: ' DEPARTMENT OF THE: mmmea ) Alotesa _
1 - GEOLOGICAL SURVEY 1#-2&663«2165
b ewer 1 - BTN . ‘Pl;." e
SUNDRY NOTICES AND REP@RTS ON WELLS
: 'MCE OF ‘fiTETION Tb DRILEL :. g : : N mqugﬂf REFORT‘ OF‘“ATEE SHIFEAIFE, ‘ SPaloll SRS
- | iotiGE oF INTERTION TO CHANGE PLAKS.. .. 1o suBSEQUERT REPORT OF ‘sHbotING OR ACIDIZING...
NOTICE OF INTENTION TO TEST WATER SHUT-OFF. SUBSEQUENT REPORT OF ALTERING CASING...
NOTIGE OF INTENTION TO REDRILL OR REPAIR WELL. SUBSEQUENT REPORT OF REDRILLING OR' REPAIR
noTice off INTENTIGN 0 SHOOT OR-ACIDIZE RN suasxoumr ﬁtroﬁr oF mnoum:u'r - ikl i—
HOTICE OF INTENTION TO PULL OR ALTER CASING supm.mnﬂm WELL HisToRY. ; "
KOTICE OF zmmnou 10 mﬂnnu WELL. -
L= R e o tl - i . L i
B Te ' uwmmovtw cmcm:cmwnzos‘nm Nancu.on!ommm‘m RS R
LRaEL T LA LT U mey 2 L qg62
South Chaco . . o
Well No. _.,__1__._,__ is located _e_?._ﬁ.g...ft. from g } line and }2_8_9_&. from {%,} line of sec. 1 '
SW/i, Ssc. 1 _ T24N RI7W NMPM
01 Bco. and Bss Mo {Twp.) {¥arge) : (ieriafan)
Wildcat San Juan County : New Mexico
(Field) (County or Subalyision) (Btata ot Taritory)

“The elevation of the derrick floor above sea level is .5395 ft.
DETAILS OF WOR.K

{State of and vxp dqaﬂuto bjsctive cands; show alzas walahtl,andhnnhnnf casings; indisata mudding j bs, cements
o iag points ts, and all other icapor popondw:ﬂrd n I

Drﬂlad to- a TD of 4335%'. Ran Gama Ray Son:lc and IES logs. Lo

Log tops: Mancos 2315
Gallup 3132°
Sanostes 3%660'
Greenhorn 1060!

Horrison 308!
DST #1 CGallup - 3289' to 3400' SI 15 minutes, open 2
minutes. Good blow throughout, fresh water to surface i«
Flowed at rate of 28 bbls./hour. IHH 1829, FiH 1800, ISl
FSI 1695, TF 831, FF L471. (over) :

I understznd that this plan of werk must recefre a mvnllnwﬂﬂnzbythoﬁ»lndnlmhfm operations may be commenced.

Company Continental N1l -Company
Address Box 3312
Durango, Colorade By

Distriet Supt.

Aast.
Title A“ J

7 U.5: GOVERMMENT PRIRTING OFFICE  16—B437Tb6



DETAILS OF WORK - Continued

DST /2 Dakota - 4166 to 4208'. SI 15 mimutes, open 60 minutes
31 60 minutes. Recovered 120 of slightly gas cup mud. “THE 2313
FHH 2298,ISI 2115, FSI 2024, IF 59, FF 80,

DST #3 Dakota - 4167' to 4260*, ST 15 minutes, -open 2 1/2 houra
SI 60 minutes. Recovered 230! of 8.9% to 9.34/zal. watsr out dre
léng mud. IHH 2313, FHH 2298, ISI 2100, IF 3., FF 133, FSI 1979,

Commercial production was not encountered. Spotted 70 sack cemen
gégg'rrom TD to 4110'. - Spotted 36 sack cemsnt plug from 37850 ¢

Turned well over to Nava jo Indian Agency for completion in the
Gallup as a water supply well. -

Ran 97 Joints of 5 1/2" D.D., 144 and 17¥, J-55 casing w/Baker
Viodel "A"™ opeh hole pack-off shoe, metal fatal.buket', baffel col
& four centralizera. Landed casing ¢ 3131' KB and cemented w/240
sacks cement w/i%. pel followed w/100 sacks regular cement, WOC,

o, :
SN '-'"‘:’Ju
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AT 27w e

Budget Bureau No, 42-R335.4.
Approval expires 12-31-60,

U.8.Lanp Orrrcn ... Nayade .
SeriaL NUMeER -lh:m:ng

Lzase or PeEragr T0 PROSPECT ceveee_.
p

Form 9-330

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY
Company ....5iRell-- 231 L AmnRRg, e mmmnmcmee o Address .- £alt.. Box -12CC,.. . arud. - ton,. JeMe. ..
Lessor or Tract ___ iyt bal. fands " Field _..2ildest ... State .. How ¥axieo. ...
Well No. _.Lh=12_ Sec. .12 T. 274.R. 150, Meridian 25 i1y £y iyeene County - 5.gn- Juam-—eaeeeeee-
Location . $30-- ﬁ"@i } of ...5. Line and .g9g ft. {% } of .. Line of _;;ection 12 . .. Elevation 5?“9%

(Durick door relative t

The information given herewith is & complete and correct record of the well and all work done thereon

8o far as can be determined from all available records, Criginwi signed _-
Signed ... E. DOZIER, JR. — mmmmmmmm—— oo oo

~or He D F!!glj,f
LD llhe---ﬁi%&i-ama*n}.-ei—ta%i-oﬁ-ingi
The summary on this page is for the condition of the well at above date.
Commenced drilling .. NYPUPEL £ SRS , 19.62. Finished drilling __________ B R | SO , 19462

OIL OR GAS SANDS OR ZONES
{Denote gas by &)

No, 1, from ....... L PO to - - No. 4, from ... [ S
No. 2, from oo to - No. 5, from ... 1
No. 3, from .o 17+ S No. 6, from .. 1 S

No. 1, from ... sppypegrmmomeeee- B0 o No.3,from .. 17 SO
No. 2, from eoeeee . L T No. 4, from . 17 S .
CASING RECORD

Perforated '
Amount Kind of shoe | Cutand pulled from i Purpose
From— To—
LD R AR OO R Lo SO UL AU AT LP
L ke, rﬁ.ﬁ’q A X [
NP SSHTCH S iy
e L v T Jrem T . ;‘.-;‘_i B -
e '7"{.'.'.... S - | =T == =R i :'“ -
MUDDING AND CEMENTING RECORD
us:l’;g Where set Number sacks of cement Method used Mud gravity Amount of mud used

'35’57'? """ Iy 250 T §ELacement = S




. ' PLUGS AND ADAPTERS .
Heaving plug—Mafterial - Length e ieans Depth seb e eemvereacae.

Adapters—Material. oo Size —
SHOOTING RECORD

i
Bize ! Shell uszed Explosive used Quantity Date Depth shot Depth cleaned out

1

TOOLS USED

Rotary tools were used from ... feet to e feet, and from .. feet 0 —oeeeeo . feet
50
Cable tools were used from ..______. 0. .......... feet to -_E-.?S _____ feet, and from ____.______.___ feeb t0 ccueerees feet
DATES
__________________________________________ L 19  Put to producing e ., 19
The production for the first 24 DoOUIS WaS -oecereene barrels of fluid Jf%ﬁ’:ﬂ@.-ﬁ’ﬁﬁw&s oil; e 6_8)3
emulsion; ... % water; and ......% sediment. Gravity, °Bé. e
If gas well, cu. 5. per 24 hours —ooeeeoe e Gallons gasoline per 1,000 cu. ft. of gas ._________________
Rock pressure, lbs. per sq. in. oo —
EMPLOYEES
.................................................... , Priller ———— S, . Driller
_____________ ) Driller ireat cestern 'Tllling 3°"‘"’“.§'~,'-'Drﬂler
FORMATION RECORD
FROM— TO— TOTAL FEET FORMATION
0 946 LB “irtland=Frultland
9L5 1670 122 Hetured S1iffe
1270 1705 535 Lawis
1705 382 177 Allison Xenafee
L8z 3685 173 soint Lagkout
3555 L7LO 1085 ARNCOS
L7L0 ialiup
PPN AL fi‘.’_-'."!"l.-,ﬁé.-'-_..“u I I ’—;' :4_?-'{5 AN
— B S T .{O‘i-E-BL‘J T IS A e e Tae e T N TR T e LT =T - “16"5{30-9‘4 Ea
PRIV I A BT o De Ry

RiLY4 S 3T I 250 T Enlacarent - =




TV 164

UNITED BTATES
DEPARTMENT OF THE INTERIOR Altoteer _Navajo Tribe
QEOLOGICAL BURVEY Trits ... Javajo

Laesy B, Qt:..%.%@i:éél&

LEBBEE'B MDNTHLY REFPORT OF GFERA‘T'IONS

The following is & correct report of oparations znd production (including drilling =nd producieg ‘wells) for the
month of March ) L) 61'-
Agen’s Address _..Fs Oe Box 1611

Casper, Wyoming '
Phons 23~1565 Agsat's title Diﬂtﬁ-“ Office I"maﬁ!l‘

i a g g e

Cu ft. of Gas | Gallons of [Bbls, “‘“l mmg,a.pmwm am, o

BEC. AND L man ocl wew | Days

T el paee o o) oo | L LTS Gl | s R ey
KERE |26 0&F | 1 | =0 == Iocation: 680" PNIL and ' FEL. L& 8
Sec. 13 elevations: OR 54173 KBi5h28'. Spudded
Pure-Syn Navaj)o| Tra¢t 9, Well No. 1 3-22~6h. | Drilled! to 2527y Set 7 jts. of
9-5/8% 0D 36# J-85 casing|line pipe at
2l,8¢. ted with 200 gax regular cement
® . with 2¢ caleium chloride. | Good returns.

Drilled to L,234'} Cored|to 4,292'. Drillsd
to 4,360" ™. Drilling cqmpleted 3-29-6h.

Ran electric loga
: wsl
| Chacra l | 7601 { +14668)
| G147 Houge 1,436% (+3992)
Pt. Lockout, ; 2,532 |(+2696)
Mancos ! i 2,842¢ [(«2586)

! Upper up i 3,76851 I(+16,3)
Upper Gallup Sand| 3,98213,9901 (+1il6-+138"

Iower 0allup k,085" [(+1343)
Sanastes B h,zssf :(+1193)
Well P & h 3-29-6 as fol]iows:

4,190 - 100' - 30 sax rqgular cement
- 3,990 - 50! - sax reégular cement
- 2,800 ~ 100' - O sax regular cement

720t - 100* - 30 sax rdgular coment

=i 28' - 10 eax rdgular cement
}l cement plugs. Imstalled dry hole marker
+8.6.5. regulations. Rig releas

ENTIA

ROTE~—There were E’ runs or sales of oil;

APR2 2 1964
OlL CON. COM.

—_— —
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l Bur1ar Nomner 14220 =6378
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“LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTL.Y

Company .......The Pure 0il Company Address .P. Q. Box 1611, Casper, Wyoming
Lessor or Tract Puze~Sun Navajo Tract 9 Field .....Wildeat State New Mexico
Well No. ...l Sec. 13 T.28N. R. .X6W Meridian .. NMEM County .San _Juan.. ..

Location . 080 __ f, g} of __H._ Line and 6690 ft, %} of E__. Line of . Seetion 13 Elevation 5428 K

(Dertick fsor relatlye ta wos tovel)
The information given hereywith is a complete and correct record of the well and all work done thereon
go far as can be determined {from all available records.

. ki Gﬂ;ls\r.'.'lr' F1)

b= T L - - L S
Date ._Apcil 16, 1966 S . - - Title. District Office Manager
~* The summary on this page'is for the.conditior of the well af'above date, :
Commenced drilling - Maxch 22, ..l 19.64. Finished-drilling ... Maxeh 29 ... 1064
' ) i “ :
‘ - S : "OIL OR GAS SANDS OR "ZONES
(Denote gas by G
No.1,from. ...~ Nome. .. __to ... No. 4, from ... 172 S
No. 2, from coeeeie . {71 QR e No. 5, from ... 14 S
No. 3, OI8O s e No. 6, from ...t 6O e
e e A - S
. . .o . IMPORTANT WATER SANDS
No. 1, from......._. Rane. ... k0 ... e No. 8, from ... B0 e
No. 2, from oo i‘o ....... ;_-_-.: ..... — No. 4, from ..o b0 .
! ' CASING RECCRD
':us:ll:;g. : ;fit%l:)i ’i‘h-“l‘:_i'gg per Rfake i Amount i Rind of shoe : Cut and pulled from, Em::immw;o_ Purpose
%,mc.-f.--_mm. e Bo Bt il 2 | 2R B o BUAde e LTl e SerFace
N lr 1 '_ . E : I PR ,,': ' ‘,‘.‘. B S o v . - :,- LRI A __ :‘ ‘. - t :.‘ - ‘7.. .:' :.-v‘.‘ -
b} - - ) N . i 4 " 1 N s T * ; : ' * N "
L by i g. 2 | L I T L. LA e s g i S
........................ - - - ~- i.._ R
e it tinbtteid Rttt " = - = : !l
iy el ittt Tomsamusae e iaialoiut o niehil el b "‘"“E“'
MUDDING AND CEMENTING RECORD
cgizr‘:g Where sef Number satks of cement Method wzed Mud gravity Amount of mud used
TR - £~ LLY FURN, Y -, . 200 8a% - T |- L TS




FOLD | |

AARK

) PLUGS AND ADAPTERS :

Heaving plug—Material «ooooommueeee Length .o Depthaset
Adapters—Material . BEEE e )
SHOOTING RECORD

Sizg ; Sirell used Fxplosive used ! Quaniiy Date Depih shot Depth cleaned out
[ ——— 1
| i
................................. . — —
|
-------------------------------------- i~ S | [ -
ST N N
- TOOLS USED
Rotary tools were used from _....... s SO feet t0 - 4360------ feet, and from ... feet t0 __oeeno. feat
Cable tools were used from ........_..__________ feet 46 cooceeeooo- feet, and from .o feet to ... fest
DATES
___________________________________________ L 19, Put 1o producing B | o oy | c3 - SUURUUR §: A
The production for the first 24 hours was __.__gw--- barrels of Huid of which ... % was oil; .. %
emulsion; ..._..% water; and _..... 9% sediment. Gravity, °Bé.
If gas well, cu. ft. per 24 hours . ... Gallons gasoline per 1,000 eu. ft. of gas ..........__..___
Rock pressure, Ibs. per 8q. i, .coovovecvunececnee .
EMPLOYEES
--E-xeteywm-j;l-}-ing--eompany- --------- Driller e, Driller
.................................................... , Drillex VR Ty 111 ¢
FORMATION RECORD
FROM—~ 70— TOTAL FEET FORMATION
0 2750 2750 Sand & shale
2750 4234 1484 Shale
4234 4292 58 Core No. !
4292 4360 68 Shale
Core No. 1 1 4234' - 4292" - Cut 58" - Rec, 55-1/2'
2* ~ Shale, dark gray with thin, fine¢ gray sandstone laminations, tight.
7' - Samdstone, gray, jvery thin graiped, tight with very thin shale
laginations.
23! ~ Shale, dark gray, with numerous|thin sandstone laminations.
23-1/2'- Shyle, dark gray with occasiona] thin sand laminations.
‘[o-v'EBJ . - Tl n .« =am S Tl ame - rrle;am‘i_ .
s w  WTCRL BE B TR
I WE LA 7% “S— [---,z-uu-m-tag-.-,— ------------------ R e — S




Form approved.
Budget Burean No, 42-B355.4.

U. 8. Lann Orricm 1N h m

SERIAL NUMBEB]'&‘. u

Form 9-330

LEase or PerMIT TO PROBPRCT

Havajo. "

N, COM-JUNITED STATES
AWTMENT OF THE INTERIOR
GEOLOGICAL. SURVEY

h LOG OF OIL OR GAS WELL .

LOCATE WELL CORRECTL.Y

Company .. Skeldy O4) Company Address .. Box 38 - Hobbs, New Mexigo
Lessor or Tract ... Hawaje "N® Field Gallnp {Wildeat) State .. Ner Mexiss
Well No. .1 .. Sec. .23 T80 R1M _ Meridian .. KaMaPelin ... County ...C00. JeRR___ .
Location -660... £6.[3|of .. Line and 1980fs. (£ Lof 3. Line of meatdon.23 Elovation ..3585'
{Darrick foor ralatiye to ses tevel)
The information given herewith is a complete and correct record of the well-and ork done thereon
so far a8 can be determined from all available records
Slgn ..........................................
Date ... M-ﬁr-m ................. Title ... Dis,. ﬁipt.. ....................
The summqry‘ on this pa.ge is for the wﬁﬂltmn of the we]l at a,bove da.t,e '
. ﬂommenced drﬂ]mg ,.----_.m ........ _,49_.‘2, leahed d.rllllng .......... M 21_,.--------, 19.‘2
' , ‘ ' ' OIL OR GAS, SANDS OR ZONES
O R - .. _,:“‘ . : (Dmotsgae’by@ . e e e
No. 1, from L3550 . to ....hSE, (D). No. 4, from ... to
. No, Z;drom .20 —— No. 5, from ... - b0 ..
No. 3, from ' to No. 6, from ... 74 R
) IMPORTANT WATER SANDS
* No, 1, from ..o to e ‘No 3, f10m T b0 L
No.z,from-"‘“ . ' to Noéfrom R - to -.
P : mmc RECORD ' '
Perforated
Kind of shoe | Cut and pulled from Purpose
From— To—

B TSI 5 L L SIS ST R PPN U S E M PN IR ISl AT ! 14
- Mﬂ-iﬂﬁ 2 : 2
v T L 4 ¥
43 Wgzmsr S Vel i
RECEE BRI A0 b R SEVLE T SR o L

e e oo

MUDDING AND CEMENTING RECORD

ARK

mg ‘Whete set Number la;:ku of cament Bilathnd used Mud gravity Amount of mud used
T - 20 Ponp-&-73ug |- ~
=f2% - TLS* 1% P& PR e e




PLUGS AND ADAPTERS

0 = }
wl . ! ’
©  Heaving plug—Material - Length - Depth 86t ——oormeemeeee
Adspters—Material T2 U -
- SHOOTING RECORD
Bixe Bhell used . Exploaive used ngnﬂty Date Depth shot Pepth deaned out
Trested- el fp2-5B 854550456k - witd-23; 352 gl a0kl &--25, 0004
WW" []
TOOLS USED
Rotary tools were used from ... g -oeoeo feet to T feet, and from __.._.____._. feet t0 oeeeee. fo
Cable tools were used from . foat to - ............. feet, and from ... feat to ... fe
; DATES
, 19 Put to producing , 19
The production for the first 24 hours was ... barrels of fluid of which ___.... % was oil; ... :
emulsion; ... LO% water; and ... . 9 sediment. Gravity, °Bé.
Tf gas well, cu. ft. per 24 hours ... Egg—— Gallons gagoline per 1,000 cu. ft. of gas ._........____,
Rock pressure, Ibs. per &q. in.
' EMPLOYEES
..... -y Driller S B |
hdams ] Spesker wil
Rabaoeli---------ome- , Driller - , Drill
; FORMATION RECORD
FROM— ; T TOTAY: FEET FORMATION
¥ : 517 517 Sand & shale - TERXELEXSHNSITTTRIXIEIY]
517 _ 2067 1550 Sand & shale - Top Fistured Cliffs - 517!
2067 3 1310 {Sand & shele = Top Mamaverde - 2067
nm 4293 916 |Sasd & shals - Top Mancos - 3T
4293 h39C 97 Sand & shale ~ Tep Gallup o
4390 4580 190 Sand & shale - Tep Hiddle Jallup - 4390!
Sand & shale ~ Top Lower Gallup - L5801

R B Depit
1 uém m Back Total Jepth

-|Gecloglonl tops by Schlunmberger Ileotrde i

- -[OVER] . e 18—43004~5

5: &'ﬂz‘["‘ﬁ'ﬂr """""""""""" F o L Il’wp = rawg ——— —-—




§ Si/er 5ok b Penpand- 3
PR WA - |

g.

Budget Rarswa Mo, 13- R34
Appraral mxpieg 13-31-83,
Form 330
U, B, Bavb Drrrce ..

Beanar. Noutaes ...,

L:unmil’ P urm-._.:
e b=

UNITED STATES

LOG OF OIL OR GAS WELL

LOCATE WELL CORREGTLY Py
o ML 51, Corporakion : Addrpes . fa O Bex

Leascr or Tract ... ar &L WETRIS o—-—— Fiolg: U State
Weli No.... 2 S, £ _..RW Mand.mn .. S County ... 580 s
Lacatizn Ilw}cf ... Line and @

L ILF} of K. Line of . Aneblem Elevahan MGS'

‘Tho infornation given herowith is n compliite 4nd eorrnch record of lhe wall ood al) wc.r}ﬂ dune t.hamm
30 for as can bo determined from all svailablo rocards,

ignod <oon..... VAR
Date ..... 62908 . Ayen Eyehmiioe aphs
The summaty oo this page s for the condilion of the well at abore date
C 1 drilling et 0 Fiished drilling .uv...-....... S5heBY___° 15

OIL OR GAS SANDS GR ZCONES

(Denale gas By &)
Ne. 1, from... S10 ... to. S18OL._ ... No.d, from o
No. 2, rom to No, 5, from to
No.’3, [rom o No. 8, trom to
IMPORTANT WATER SANDS
No. I, from . Nems. to No. 3, from to
Na. 2, from to No. 4, lom io

CASING RECORD

e I I

MUDDING AND CEMENTING RECORD

o | Tharss Kumber ek areriment Mettiod cad ! Mud ity Amaunt of mys ped

Heaving plug—by Depth 808 1 oeececemeneecacerarans
Adap EAKSR AT
Bee Hhell nasd Kxplanite tised Quandty Pats Depitishat B4pth dexned oni
AR
TOOLS USED m
Bolary {oals wore vsed from ... TUrracs feat mﬂ kT feal, and from-... - foet to ,ooveeo. foab
Cablo tools ware used wm!.m-nt 10 oo ceceeeewes fogl, and from .. o f2ab 10 crennraans Tant
DATES
10...... Put to producing ...........
The production for tho firmt 24 hours wae «-vag---- barrels of Auid of which m,..% wa ail; ... %
exulaion; ._....% waler; md ...... % scdiment. Gravity, °Bé. B LT R
If gan well, cu. ft. per 24 hmm resmsresiassioneons - Gallona gasoling per 1,000 ou, I, of pas ameeneran
Rock presaure, Tbs, por aq. 0. cocoeevveueevemreces
EMPLOYEES
B L T P L Driller » Prilior
RO Gome DAL Tl - Deller Driller
Prasating fn. - e FORMATION RECORD
FROM— TO- TOTAL FEAT roxsaTioN
ReLOG tePs
1030 1956 y16 Photared ClLr2e
1946 Je27 1581 c
pLii 3 A6 P4e Lackeut
3658 L7hs »e Haoses
LIS Lgs Callup
710 1] m Ssuiawtes
g582 5640 8 . reshem
5690 s0 Creneres
5690 5844 b Dukska
508, Soal 70 Fo) terrisen

AT THE END OF COMPLETE DRILLER'S
LOG, ADD GZOLDIIC TOPS, STATE
WHETHER FROM EL OR SAMPLES.

e EREE L 5




Ceva e 35 - wm!pmm a7: smale V{{TI
O ;;:n'ml.'! M-:

Cere e 2, 51!:2'-518?', mmﬂd L' send, oit

T UG s&m Akt a st

Cm Hoe h, 5705'-5‘110' movuwl 2¢ lutdmu
Topn Bos 5:.5319(-,51!4" mmm:ﬂ 36‘ ol e, abow o
Core Hos 6 SHu6™=58051, Tecomared 59* aikeione 55 wakA, ny ahowe,

Core YTy S0StARTSL, puesitvired 26,5 wh, siltstons snd ad, 0o showle.. .. ir
Cory Ta. 8, SE*55T8, mw’ o Wi o, “ad und Gonalimeratay 6 sbom,

ot ¥, &y 507451021, mis-rum, mﬁh to ;;tt tool to obtoms

D3T 2oe m.m&fﬂ'.mﬂhﬂ,m:ﬁM' heavily :ucuhul
60 how :EMguwhnud-'
* Ko

T Hoe 2y S6001=58051, uu-am,‘wm u m t.;cl. to bobfm,

051 do. 35 565T55054, wﬁm,w 2704 md. of whles botbon. so-u.—;mqm.n
mu .

DTN h. iﬂoﬁv-ssghr. pon L ke revered. 2600 pan. ot il . .
60 gew aad wall veber Wit -i.
'nmlq io Iqh:ui. jl luuu i foajymad "pain ]'lﬂim}ﬂ PUP G0 “sajwa Sop pa 0] oy Jul 2wl waFpaq s B ] ot
ot a2 ‘3 ?' 'lF“ ‘P VAR (e )] Bemiol BUT.aIE 2400 "1k RERD I3[ 6, IANIED3)
w4 JupE: > rax 71 pux "II'U aml “Arpin oy gm wofUT> LUN 3334 TII) J] SHUEA) 3] PUB Y10 DY) IO TEOTTAT Ay 1“1
:;ual-, 'Iumppu 15 BAIAR 91 VIR 5 nm- e i3 2k 4 s Exaiary wzjéimes waiky o) arsvjaedap |le:van'aqub LT3

TGIA #V9 U0 10 20 LHDIEEH

i

7 o amiiand i Y Bt

CORPLIRLOT ATy TETTTNIN ‘. i - )
Ferforsted Pakota, Mﬁaz' willets apnd 2 sm/n- fii’hi /500 (i1 md sasd,
S Y000 cXiioue watery 35,000 waed. o o oo 0
i rar mwnm; 718 bgm“mn 4 duyn, seabhed st flowsd >
20 Buld Likd WhkEl 4y Alichh whmas of paa Sellowlng mmaab, -
Caning proadedl pHRdy ifrom POOF {overnigh tulldup) to
2 WYRF and -resained - thrédgient while swabblay Toon SRR el uric 1o 3
“squesnsd perfs SALBC-SAMEY W/ g, ) e R R
mmrmnmm- B T N
BV, <t e
Partorsted Sallup, SILOV-51507, w/¥ WEL1oE wod 2 ‘_rauln. “roysed w/TR) gads wad; satd,
i .‘ .' . ] S t'l Wﬂ.ﬂ'm.m mll U*.‘ m - P
s
* i dual st ne u - FAT ~ 1y
(I ot o . gl
i , afl -
LB
15 4 H
. T A
HET I R it ] - ”
i t
|
4 in ]
&R ---.-:»-»-_; "o "
d-a“ FUT. 5 e
HOTAX0d LTLE TYLOL -0% ~Hoxd

PAnURLO~THOIIE NOLLVIAROI



7290 Fler

(Other Instructions gn
reverse glde)

Form 9-381C
{May 1963)

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
£; _APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK

la. TYPE OF WORK

Form spproved.
Budget Buream No. 42-R1426,

9. LEASE DEEIGNATION AND EERTAL Ro,

L4-20-60%-2024
8. Br INDILN, ALLOTTEZ O TAIAD NAME

avajo '
7. UNIT AGEEZMENT

NiMk

DRILL K DEEPEN [] PLUG BACK [
b. TYPE OF WELYL
s H e O e O

Z. NAMY OF OYERATOR

8, PARM OR LEAGE NauE

Navajo 2024

Zobler shd Danneberg

3. ADDREES OF OFERATOR

9, WELL NO,

1

219 Patterson Building - Denver, Colorado 80202

4, I.Cécu:gx orF WELL (Heport locatlon clearly and In atcordance With noy State requirements.®)
At surface

10. FISLD ANE POOL, OR WILDCAT

Wildcat

1980"' FNL x 990' FEL Sec.23-29N-16W,NMPM

11. are, r., ®., M., OE BLE,
AND BUEVEY Oz Akma

At proposed prod. zone
same Sec.23-29¥-16W,NMPM
14. DISTANCE IN MILES ANP DIRECTIOR FROM NEAREST TOWN Ok PO#T OFFICEY 12, COUNTY OR PARISH | 13, BTATE R
5 miles west of Fruitland, New Mexico San Juan ew Mexico
10. m%:n::g; r&o:nrlg?run' 16. NO. OF ACRES IN LEARE 17. N0, OF ACREZ ASEIGNED
L0 AR! TO THIS WYLL
PROPOATY OR LEAHK LINE, ¥T. 1 A
{Also to meareat (tip WAt tine, If gay) 990 2560 40
18, msgﬂcn n'm:;t inoponbﬂmc.t[gox* 19. PROPCSED DEPTH 20. ROTARY On CABLE TQOLS
TO NEAREST WELL, DRILLING, COMPLETED,
OR APPLIED ¥OR, ON TH!S LEASE, FT. none 4100! (Gallup) RO"G&I‘:Y

21. BLEVATIONS (Bhow whether DF, RT, GRE, ete.)

5340 GR

22, APPROX. DATE WORE WILL START®

October 1%, 1964

2. PROPOSED CASING AND CEMENTING PROGRAM

HIZE OF HOLE HIZE OF CABING WEIGHT PER FOOT SETTING DEPTH

QUANTITY 6F CEMEINT

It is intanded to drill a 4£100! Gallup Sanastee test
manner: BDrill 11" hole to 150

Drill 7-7/8" hole to total depth
encountered, cement 4-1"

on production.

with mud.

¢

LY

P
1

IN AEOVE EPACD DEHCRIBE PROPOSED PROGEAM ; IF proposal is to deepen or plug baek, glve data on
zone. If proposal 18 to drill or deepen directionally, glve pertinent data on subsurfzca locations
breventer program, If any.

casing and fluid frac with chemicals.

g LY

N i

U. 5. GEDLO

in the following

and cement 8-5/8" casing with 70 sax.
If commercial production is

Put well
. "f:J-T.f ‘

v

'l

- H
e md £
4

H

i

(R R

GioAL SUAVEY
e, Mo s

e

pregent praductive zone and propoged new productive
and meagured and troe vertlcal depths, Glve blowout

* MIAMI OTL PROPUGERS/INC,

wmes_ DENNeberg

Agent for Zoller and

10-12-64

DATE

SIGNED H-

[

('Thiz space for Federal or State ofce uge)

PERMIT NO, APPROVAL DATE

7
p
APPROVED BY «

TITLE

COXDITIONS OF AFéﬁOVAL, iF ANY !

*See Instructions On Reverse Side
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Form C-128 {857

NEW MEXICS OIL CUNSERVATION CritMiSEION

‘Well Location aod Acreags Dedication Plat

Saction A.

ZOLLER AND DANNEBERG
OpﬁrMO‘_.._. I - C‘JIHJ'P':D.'IOCD l' l & Ild i:,t' :
Well No. 1 _Unit Let.ter__H_.._ Rectios __
Located . ___Feet From___ NORTH. .

Counly___ﬁAmJ UAN

Name of Produciog Formation Gallup

G. L. Elemiun____iiw 0._

1.

Yes__ X No

4 [f the snawer to question one is ‘‘mo'', have thee
Yea_ .. . No__._. ..

agreement or otherwise?

. mte_. OQctober 12, 1964
_Navajo 14-20-6035- -2024

foet L Lecze —
23 . [wmm«29 NORTH _ ngeMBST NMFM
Line, _ .__ _SQQ_____- o FestFrom___. _BAST . . Line
—_ Dedtcs»ed Aorenge____ 80 Acres, |
e e e —aa Po0) _Wildesk

[a the Operator the only owner in the dedica.tad acresge outlined onthe le. belov-”

‘uterests of all tue owners bean consolidated by communitiz ation
If enawer ia *‘vea'', Type of Conzolidation,

2, If thy snawer to question two is “no*t, list all the swaecs and their respeciive intarsuls below:

Qwner

Land Description

| 00115196&

otw. €O 2
Note: All distances must be {rom outer bou arlams;gc.uo
T —

8cvotion B.
‘This 1a to certify that the information ’ P !
in Bsctios A above is trus snd complaete ! ! !
ta the beat of my konowledge and baelief. =T r " - T T T A R T .
) 1 ) !
1 » i
1 H B
) 1 1
219.:Ea.ttansnn_Buﬂ.dJ_n.g;' ing. - - S IR BN I
(Address) )
Denver, Colorado 80202 ! '
+ .
. — _‘_‘Sg.ca-_d:i__._‘_ 7
——— ' | [}
' H 1 1
- - - .y - <2 --]N
o e e e L Sm s e a1 e =Rt ' 1 . ¥
. | | :
I
: i ! I
. | | ;
Ref: GLO plat dated 31 August 1882 | i | ! . i i
A, - = 4 - .‘_—._.l-. - + o~ _— b e ._‘__..4_....
g Y - | E ! ! )
$“ ' 1 ! 1
‘aaWE l
» &. “‘ P N . 7
* . “ Voo -
q’.;" - - 0 330 880 990 1320 16E0 19892310 2840 2000 1500 1000 soo &
A o Scale 4 inch 11 mil
E’ ., fﬂ_’ : ; cale ¢ iackes equal 1 mils
.ﬁ (o ?i » 4
i ‘.’1-' This is to ceriify that the sbove plal was prepared from fieid notes of actunl surveys
made by me or under my superviaion and that the same are true and correct to the best
of my knowledge and belief.
Seal) Date Surveyed _ September 1 1964

Farnaugtoo, New Mexico

_ & e
e:ed B ofessional Enginser “and ‘or Land Surveyor
ames P. Leese, N. Mex. Reg. No, 1463

O Tinam Wmainsaring Comnany
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. LEANS DEBIGNATION AND SEBIAL W

Navajo 14-

20-603-5024

_"H'.'"" ”“ UN: .ED STATES SUBMIT IN DUPLI. E*
CORRECTED™,  DEPARTMENT OF THE INTERIOR  ‘truciomar
REPORT GEOLOGICAL SURVEY
WELL COMPLETION OR RECOMPLETION REPORT-AND LOG*
T TIVPE OF WELL: wete wELL O pay E] q"u;“ et e
b TYPE OF COMPLETION: H
L ovew L v O] Bick Srave. i

S. IT INDIAN, ALLOTTES CR TRISE WaM
| Navajo Tribail

NA

T UNIT AOMEBMERT NaMi

2. NAMEI OF GFIRATOR

Vista Resources, Inc.

D 6ther

e

-

B. FARM OR LZAND NiME

Navajo Tract 2043/

B wrin Yo,

3.

ADDREER CF OPERATOR

237 Eubank Blvd.

N.E. Suite B, Albuquerque, NMB7123- =

e 31

=i

4.

At surtaese  BE0°

At total depth

FNL

Same a
Same a

s Above
s Above

LOCATION OF WELL {(Report location clearly and in gccordance wilth any Siate requirements)®

1980° FEL Section 31, T29N-R 17 W

At top prod. interval reported below

'10. FIELD AMD POOL, QR WILDCAT

Pajarito Penn ®D"

11, skc,, §., k., M., 0k BLOCK AND BUDYE

E.A. Schmidt

| 5/17/78

PARIER

San.Juan

San Juan County, NM ox ixfi
Sec. 31, T 29 N~ R 1
14. PERMIT NO, DATE [SBUED 12. coGNTT o2 13, aTaTE

15, DATE srUnDED

160, pate T.0.

REACHED

17. pATE COMPL. (Ready to prod.)

1B. ELEYATIONS {DF, AKD, BT, GR, ETC.}*

19, ELEY. CASINOBREAD

3/1/80 4/5/80 6/12/80 5179 GL 5195 KB 5179
20. TorAl DEFTH, MD A TVD 21, rLU0, BACK ¥.0., MD 4 TVD 22, Iy MULTIPLE COMPL., 23, INTERYALR ROTARY TOOLS CaRLE TOOLS
HOW MANY* DRILLED BY
7300 7248 NA l | __None

24.

7195-7197

PRGDUCING INTERYAL({S), OF THIE COMPLETION—TOP, BOTTOM, NAME (MD AND TYD)®

Paradox (Penn.)

"2%. WiE DIRECTIONAL

BURYEY MADE

No

26.

TIFE LLECTRIC AND OTHER LOGH XUN

DIL/GR, CNL/FDC/GR/Cal.

N
). VA
7
“ .x."o * ’»V

27,

Wil WILL CORLD

No

28. CASING RECORD (Report all atrings set ¢-.'§mu[‘l:, A Ks) ;
CTABING 8iLEx WEIGHT, LD./FT. BEFTH DET (MD) HOLE BIZE N, CES{ENTING Rgcoap AMOUNT PULLED
13 3/8" 48 202' KB 17 1/2" Cideylafed - None
9 5/8" 36 2569' K8 12 1/4" Circulated™ None
7 26 & 23 6499' KB 8 3/4" 75 sx C1. 8 + 2% CC None
29, EINER RECORD 30. TUBING RECORD
e TOPF {MD) ROTTOX (MD) SACKS CEMESNT® SCREEN {MD) azE DEFTH SET (MD) PACKEE. BET {MD)
4 1/2" 6325' KB | 7289' KB 75 None 2 7/8" 7151 7019
31, rERFORATION AECORD (Intervol, nize and number) 2z, ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.
a) 7195-7197° DEFTH INTEXYAL (MD) AMOUNT AND XIND OF MATIKIAL T#XD
by 0.4" 7195-7197 500 gal 15% HC1
¢) 5 holes
3. PROGDUCTION
DATE FIAET PRODUCTION PROPUCEION WMETHOD (Flowing, gas Hft, pumping—aizs and type of pump) wELL STATUS (Praducing or
shut-in) .
6/12/80 Flowing Testing
DATE OF TEAT AOQURS TEETED CHOKE BIZX ;::g"‘r‘t:loﬂ‘n Oll~—nB8L. QAB—MNCF. wATER—BBL. GAR-DIL RATIO
6/26/80 24 21/64" —— | 10 | 1sTM | 902 TSTM
FLOYW, TURING WREaM, CANING PAEBBLUAL g:-[';glfl.:t:f'r: OlL—38L. GAR—MCP., WATERL~—B3L, OtL ORAYITY-API {COZLR.)
210 psig 200 psigl — s | 10 | TST™M | 902 l 46

34, DIAPORTTION OF Cal {Soid, used for fuel, vented, efe.)

Used for disposal engine,

TEST WITINIIRED

NY

Fred McDaniel

35, LIST OF ATTACBMENTE

Drilling & Completion Report.

Logs

R

IR

RN I

34. 1 bereby certify

BIGNED

11

foregolngz and attacked information ¢

€.D. Gritz

4

e oecret

ary-Treasurer

complete snd correct &s determined from all

" “DatE

ATRIIADIE recorgs - - =+

™ ufggﬁilﬁiﬂﬂ__m_

*{See Instructions and Spaces far A‘if

itional Data on Reverse Side) .

Moce

Tt
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Budget 3ureau No, 42-R-355.3. -
Approve] ezpires 12-31-65,

e U. 8. Laxn O}mmi -....---.ii-_.!--m !
’ . SertalL, NUmpER ﬁm

\ Lusse or Pernar vo Proseeor .0

¥orm 95-380

UNITED STATES
&— DEPARTMENT OF THE INTERIOR
GECLOGICAL SURVEY

LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company ._.Qaves Qti. Comeawy =~ Address' 302 _#1ouans liavines Proe,o Deuvea

Lessor or Tract #1 Pxany Navase Field ...'.'_!'_?.._.....’ __________ — Sta,t.em Yexia6

County .
Location -.‘_é.o.--- f% ..x__ Line and-s s ftH of __:____ Line of _F’{.‘-si.'u.'- ________ Elevation‘.i’”

{Dverisk Eoor ratatlve to ses Loy

The information given herewith is & complete and corree$ record of thewell and all work done thereo
s Ly,

8o far as can be determined from all available records.

. L [ '
DMM-ﬂw-&&mﬁ-ﬁsmﬁma - AN ELAN Title. ABS™T Pivinion Geeionisy
The summary on this page is for the condltmn of the well at above date.

Commenosd drilling ... 9/2/S——...3¥10.35. Finished dlling . MRG/SR__ j.ﬂ&.ﬂnv

TNELYLE RIbBE N OIL CIISAS:BANDS OR AINES s
(Denote gas by G) 3 VLT 78 57
NOF N wome 00 30T £ No.4 k... 20 ;MMW
Nendhyriwem .o FEg—--R i degry  No. 5, fromy o 30 bo‘\;--m.a---
No. 3, from ... to . No. 6, from ... 17 ST o
R Sy it 3000 00 ER v

IMPORTANT WATER SANDS

N&ow Ehons 68 . 3107 A -3530 No. 3, tregn . 0330 32t AR

D £ o > R O — sm

LT §PASING RECORD

_E'ﬁ ] T hreali bl TFERE RS pisTw Jnsu ek s ooy Perforated
easng | per foat Treh Make Antotin Kind of shoe | Cut and putled from —— P Purpose
9 S/8° ! 169 suaFast

N 1 : i e 01 DWHUE oi pygjid
O Rpose binfz pr purqles MeLc PIrE 1Y [0 163 101 ME(6L él Ii6 KIUG 1M WEGLIS] nur.q® bos(fjonf E WG LeRTE 0
%:é!. ;T 'E'géq:l}'b'f'ﬁi_f}'}f&%ﬁs'xﬁ'ﬂ AT Y S [ [ON SO [T IIE B B preT- ke e - At it o BoRITIOY-BHG-HER
';l:d'ﬂ“‘ff L6820 0d- Ll -G HOLE cn:r Heflaanire) . JLAHELE. BELE SIC LUl EE. ]mgu_‘l_‘ayﬁ Rekiothis AT Wne -L"Il L' HLg FL TR CBSIH%_I:_?

I§ 12 01 {ps &LG:‘!(GE: !u.rhox.m o w }lne 2 ReuDI6Is Fralork of fUG #6f BTG B{SLG 1Y qe;_.f 1 []76 G4{¢2 O LEGL pmi' toRegp:

---------{-:[{F;g%}_-vefr-G!F—QK-GVE--MFH---~~--- e e R,

1@- FI0KY = ¥ UOASEWHINY: B2IWLITC OREJOT

| MUDDING AND CEMENTING RECORD

easing Where ;ret Number ue*u of cement Miéihod uged Mud gravity Amount of mud used

---------- —-{SRE]-nev -flﬂ-ﬂ'lﬁl{ll-MT&‘




i |' PLUGS AND ADAPTERS

Heaving plug—Material ___ - Len_!g!:h ........ - Depth set ... . .
Ada,pters—Ma.derial ....... ! B e
i ; SHOOTING RECORD
Bixe . Eiml! ased 'Exnl%slw used Quaniity Dato Depth shot Depih cleaned out
[
|
! 'rooqs USED
Rotary tools welre used from __....L......... feet to ..l .. _. feet, and from ....._....... feat to ... fee
Cable tools were used from ..___. e feet to b S feet, and from .._..___..__._. feet t0 coeennnee. feur
. DATES
ﬁ.:éM@!ﬂ:rAg{iZ’:zé-, 1pS 0 i Put to producing . — 10
The produgtion for the first 34 hours was ,-_‘_-_i.--_- barrels of fluid of which ___.___ % was oil; .._____q
emulsion; _.____ s water; and ... V% sediment, ' Gravity, °Bé. e
If gas well{cn. ft. per 24 houys ... ... I Gallons gasoline per 1,000 cu. ft. of gas _......._________
Rock pressure, lbs. per sq. inJ coeeeeooeeeee ,
‘ EMPIOYEES
B T Driller ' - —- emy Drilleg
T T S R -eemny Driller I P T S , Drilles
Lan _ FORMATI(&)N RECORD 3 p -
TOTAL FEET 4i— FORMATION
-
: * m. ““. "“.’

» “""‘. SARD 3 ;
s Suars, Suang, l-;t;m:‘;::: hes waTER ug
VERDE = Gans, ener, FINEauCH on,
JATER REY, INTERLNNIO w/sneY snare
&w;u - Suace, ey
vom Uakly LiTR
] n:m;.o. nr::‘::w“'n‘ riuee
E Nau00s ~ SuaLe, oann SNy

- ‘-’". BHALE

= SMALL, BARK oy

A = Samp, LivE eney, wNITE, PiNge
NES SuAsuxs W, w,, ALVERNAYE S w/enarz,

- W. 4.7
(5225-43), surr, ncocoammr.’ oot 4o

& 10
HiROLOS
WO WL o

EOEWNVLIOW ¥ECOK—Lowriisasy

- 1 N 1 1 1 ! 1



FoLD § MaRx

/ ORECENED higwagepe
AL TYRE o B.Lunﬂmi‘m ook
U SoFEDVIRICAY, By Bewas Nowpea —— 9 7070
NG L, DM g, Lrasa on Pnu-fmm
UNITED STATES
SEP 26 SUDEHARTMENT OF THE INTERIOR

Ol CON. COM, GEOLOGICAL SURVEY
DMaT. 3 —_—

LOG OF OIL OR GAS WELL

LOCATE well CORRECTLY

Company Mo N,-Caryeil Addross Dox 1208, Warmington

Lassor ot Tract . Havmfo. Srdtal Fiold . NG Stato M “ﬂdm
Soe. p§.. T. 295, RAM. Moridian .. FWEW, County e Juen

fl..{ﬂ qul . Line andigat ""LV } of M. Linsof Bection 28 Elavation 2

The information given herowith in & complats and eorrect record of the well sud all worl: dnne L'!:enmn
80 far g can bo determined (rom all available records. }( . & {’
s - =,

Signed
oL LN PRI, P T 1 P — Titlo... ARSEY s
‘The summary on this page is for the condition of tho wall at abova date.
Commozced driffing .-Hag-23 , 19.56. Fizished drilling ... Wz 25 ... , 1806
OIL OR GAS SANDS OR ZONES
{Demote gox by &)
Nbo, 1, from ta No. ¢, from o
No. 2, from to No, &, from Lo
- 8, Troegrnee e 10 ez 0.6 from to
mmuxin‘ WATER SANDS
1ﬂ; 'F'%-;'J:“ No. 3, from .20 to ....4200
No. 2, Iro-e:ums e 80 0ORL LR TT 0 No. 4, from to
N CASING RECORD
GG T 5 e o
| et il ol My amaynt | Windofsha | Cutand pulisd frem

B ona [ - | =
Jil o:.m.u.a &Mumu hEZ7W. mﬂ‘ RICE LRI u:;!!}..'i buuu.s‘{:.!zu"ﬂ' % oL DauabyuZ
R i HAG q“ﬂ‘ iiejr

vl 14 192 kel i e iviin i
| {4 1y e ek
VAHVE, i K re] R PLIRR. A Etuwes alole g 4Dl IRe g,

20l lr-rl

. H‘“‘.“:f:.._. O OX T2 EETT P iy
i MFJ'DD]NG AND CE&!ENT!NG RECDRD
S | Where et Fmber sl of peent Mihed ung Wad grarity daeuntof mud ngrd
OV A am 128 |-
e Pz | Peby Ping. P iSSL P p
—
) PLUGS AND ADAPTERS
Henving plug—Matorial Length Depth ast
Adapiora—Maierisl Size,
. SHOOTING RECORD
Biza ! Bpeld vined Explostey waed Quanilly Dats Depth that Dapih tiantd aub
| : \
b }
- . : TOOLS USED
Raolary ools were used frowm : (oot to {eat, and from .
Cabla taole ware used from ! fost to .. Ieet, wnd from ...
! DATES
- [T - i Put to producing
The prnduétiﬁn for tho first 24 hours was ......i.... barrole of fluid of which
omulsion; ... 4% water; and -----?o sedimont, ! Gravity, "BS.
It gos well,}eu. it. por 24 houms Gallons ling per 1,000 ou, ft. of gas
Reck prusei.xm, 1bs. por ug, in]l...................... ;
Fhmer v siis

--¢ Drillar : Driller
. Jagazin
FORMATION RECORD

FROM - : T ! TOPAL FEIT I FORMATION
i i
] ' 1025 1028 i
=8 |2 |
299 e i
3% i 5135 145 i
3T ] Er ) i
k. ., ) g5 i
7300 T a5 |
I -
1
i |
i i : Marwlsonm
M ! Todllbe
: ! Eobrads
: i Catales
i 1 Shinurwg
: Owtlee
. ; Riew
; | Warms
; i Malen
; | Lectville
1
L
FETAL H L= : .mx.v:' LEEL |avu1 _

EOENYLION HECDED—CUUF Ay
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MARK

[
, - FEA R TR -
Form 9580 / . -
= S U, 8. Lunp Orrrce ﬂ;:.g" g"'?é'ﬁ'
BerTAL NUumBER - ?

Lragg or PErRMIT TO PROSPECT ...

RIS T

b MAR 9 1959 UNITED STATES Py
PIL CON, COMPJPARTMENT OF THE INTERIGR , ¢ '1959

L‘ ;"’* -
N, 2 GEOLOGICAL SURVEY

el
T _"_,.‘-i'

-
A

iRt

T
LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTL.Y

Company . Jamas_He Lawrence Address .__23uh E. 16th St,., Farmington, N.

Lessor or Traet James U, Lewrunce - Navajo pjq  Wildcat State Ho ¥

Well No. ......... Sec. . 5... T. .2WBR. 1% Meridien MUPY______ . County ...._#an_Juan .

Location -990.. it. g'lpf -- X Line and __250fs. {ﬁ} of ... % Line of ... N.__NE_/k %&&&&?ﬂ@ﬂ;@
The information given herewith is a complete and cofreft record of the mefl an fork done the 01

go far as can be determined from all available r;;:;;ciz. - WQ? (d?l / G g w

Date - Julebg. - : 3 W7 lel&----%‘ﬁffﬂ%%igsmmr ...... 1
The summary on this page is for the condition ¢fthe well at above date.

Commenced drilling ......._. - T , 10, Tinished drilling .........ol@=2L=58__________ , 19

OIL OR GAS SANDS OR ZONES
(Denote gas by @)

No. L from . _____ 71 No. 4, from _.___. 4 R
No. 2, from .. to . No. 5, from .. S 1 S
No. 3, from to . - No. 6, from ___. — t0 .-

IMPORTANT WATER SANDS

No. 1, from 11 SR No. 3, from eeeee oo 17+
No. 2, from oo 11+ J No. 4, from oo 17+ Y
CASING RECORD
Bize Weight Threads per Make Amount Kind of shoe | Cutand pulled from i— Perforated Purpose
easing per foot inch From— Po—

Jub5 o
S TR LN A FU N A S LY TT § L PR IR P I e, a" ) )
R E O IR Y ) GV ; o i§ =
LT S | L 34 o - o T
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cﬂl’t‘is Whelfe set Number ssicks of cement Method nsed Mud gravity Amount of mud used
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: ! PLUGS AND ADAPTERS - ‘
Heaving plug—Material ‘ B I Depth 886 oo

Adapters—Material ... S Si;Ze .......... . e et
" SHOOTING RECORD

: I
Size Shell used Elploslve used Qupantity Date Depth shot Depth eleaned out

§
H

: TOOELS USED
Rotary tools were used from ... o feet to _i__381861.. feet, and from ____________. feet $0 ——eoenn . fe

(Cable tools WE;I‘B used from «oooeeeeeeeee. fect to _. .............. feet, and from _______________feet £0 ooeee__ feu
, ; DATES
S — T S i Put to producing , 19,
The production for the firsti 24 hours was ..o barrels of fluid of which .....__. % was oil; . ¢
emulsion; ----.1%:-% water; and -...,.% sediment. _ Gravity, °Bé.
If gas well, cu. ft. per 24 hours ....__._____ Gallons gasoline per 1,000 cu. ft. of gas __......________
Rock pressure, Ibs. per sq. m S —
i ' EMPLOYEES
---------- Virgi)-Di--Priog-— - Driller SR+ WS 21 7w £ WS— )} . 1|
!
SRR - Yooy Driller . — , Drill
: FORMATION RECORD
FROM— | TO— TOTAL FEET FORMATION
o | 1700 170 ! Ciiff House
170" | 23R 2109} 2MER1 2239 Menafee
2409t ¢ 26600 | 251 : Point Lockout
6.0 | mr g51 ; Upper Nancos
i i |
3511 3778 264! Gallup
i

37 38151 TD; Lower Mancos
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Budget Bureas No. 42-R355.4.
Approval expires 12-31-60,

Borm. 9-330
U. 8. Laws Orrice

Mav, Agancy Con

4 7y VR
EBASE OB PERMIT TO PROSPECT .. ...

UNITED STATES ' ,/

Ll
-

EPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company ...Guif Qi) Corpoxation . Address __ P, Q. Box 1346 —

Lessor or Tract .._.Pinghete Nawajo_ . Field ... L SN — State . New Mexice
Well No. _... Sec. .3__T. 2R, 1M Meridian ...... e County ........Sao.Jusy ...
Location .. 660_ ft. [ﬁ I of ._.N_. Line and 1980 {t. {% } of ... Wlineof . Section 3 %ﬁfﬂiﬁ?ﬁ;&%ﬁ

The information given herewith is a complete and correct record of the well and all work done thereo
so far es can be determined from all available records,

Signed e
Date . Ap¥ik 22, 1960 Title. Axea. Productico. !amgg:__-
The summary on this page is for the condition of the well at above date.
Commenced drilling ... March 2B eeeee , 10.60. TFinished drilling ..._..... Apri) 10 .. , 19.6C

OIL OR GAS SANDS OR ZONES
{Denote gas by G

No. 1, from ____NOME.-TESTED t0 o iecemeemn No. 4, from . 7 Y
No. 2, from to -. No. &, from . 11 U
No. 3, from .. 1 J No. 6, from .. to -
IMPORTANT WATER SANDS
No. 1, from ... NOME-TESTEDR t0 e No. 3, from s 17 SO
No. 2, from .ocoommmmemeceeeeeee [ QO No. 4, from oo 7+
CASING RECORD
Size Welght Threads per Walk Armount | Eind of sh Cut and pulted Perforated | Pu
Bﬂsiﬂg per a0t inch ake U nd of ghoe andp il rom Front— To— H rpose
8-5/8/ 244 8RT- |~ $5-—-298,62) —Beker
L IR R B : PRSI O L, Ao V4 -1 A 3 F1 v 4 WIS Mot B! EAWE SN SR T It MERCCAL YT NIV it frsidaees
BT S R R R e M AT E R s T R R .
B e e e e T e R L AL T LR TRy T T T o
. ! : e A et i) i PO TP LT FIRT P 1 T LSRR LIS TR) SRS S BT O NESPYRS ) ISGRPPUES | REBET S Ty A
B R 329 A B SR & ST ] l
MUDDING AND CEMENTING RECORD
cﬂﬁg Wher(:e get Mumber sacks of cerment liethod used Mud gravity Amount of mud used
8=5/8-| 310462 200
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APPENDIX B

LABORATORY ANALYTICAL DATA FOR SAMPLES COLLECTED FROM SANOSTEE
TRIBE WELLS ON MAY 11, 2005




GEOCHEM

June 13, 2005

Chris Courtney
URS Corporation
7720 N. 16th St.
Suite 100

Phoenix, AZ 85020

RE: Desert Rock Energy/23444264.33202
Work Order No.: 0505165

Dear Chn's,

Transwest Geochem, Inc. received 3 samples on 5/12/2005 11:20:00 AM for the analyses
presented in the following report.

The Case Narrative of this report addresses any Quality Control and/or Quality Assurance issues
associated with this Work Order.

If you have any questions regarding these test results, please feel free to call us at (602) 437-
0330,

Sincerely,

Colu Vel ot e

Carlene McCutcheon
Project Manager

ADHS License No. AZM133/AZ0133

3725 E. Atlanta Ave. » Suite 2 » Phoenix, Arizona 85040 » (602} 437-0330 » 1-800-927-5183 » Fax (602} 437-0660

3860 S. Palo Verde Rd. » Suite 301 = Tucson, Arizona 85714 « {520) 573-1061 » Fax {520) 573-1063



TRANSWEST

GEOCHEMWM

. Date Printed: 13-Jun-05
Client: URS Corporation

Work Order: 0505165 Case Narrative '
Project Name: Desert Rock Energy
Project Number: 23444264.33202

All method blanks, laboratory spikes, and/or matrix spikes met quality control objectives for the
parameters associated with this Work Order except as detailed below or on the Data Qualifier page of
this report. Data Qualifiers used in this report are in accordance with ADEQ Arizona Data Qualifiers,
Revision 2.0 11/26/2003.

Data qualifiers ("flags") contained within this analytical report have been issued to explain a quality
control deficiency, and do not affect the quality (validity) of the data unless noted otherwise in the case
narrative,

Toff

3725 E. Atlanta Ave. ¢ Suite 2 « Phoenix, Arizona 85040 « (602) 437-0330 » 1-800-927-5183 « Fax (602) 437-0660
3860 3. Palo Verde Rd. + Suite 301 « Tucson, Arizona 85714 « (520) 573-1061 » Fax {520) 573-1063



Date Printed 09-Tun-05
License No. AZMI33/AZ(133

CLIENT: URS Corporation Case Narrative
Project Name:  Desert Rock Energy .
Project Number: 2344426433202 Data Qualifiers

Work Order: 0505165
Date Received:  12-May-05

One or more of the following data qualifiers may be associated with your analytical and/or quality control data.

H3 Sample was received and analyzed past holding time.
D2 Sample required dilution due to high concentration of target analyte.

Tofl



T RANSWEST Date Printed 12-Jun-05
SEOCHEN License No. AZMI133/AZ0133
CLIENT: URS Cerporation
Project Name:  Desert Rock Energy Work Order Sample Summary
Project Number: 23444264.33202
Work Order: 0505165
Date Received:  12-May-05
Client Sample ID Lab Sample ID Test Code Collection Date
12T-655 0505165-01A EPA120.1 5/11/2005 2:00:00 PM
EPA150.1 5/11/2005 2:00:00 PM
EPAI180.1 5/11/2005 2:00:00 PM
EPA300 5/11/2005 2:00:00 PM
SM 2540 C 5/11/2005 2:00:00 PM
SM 4500-NO2 B 5/11/2005 2:00:00 PM
SM2320 B 5/11/2005 2:00:00 PM
0505165-01B EPA3532 5/11/2005 2:00:00 PM
0505163-01C EPA200.7 5/11/2005 2:00:00 PM
EPA200.9 5/11/2005 2:00:00 PM
0505165-01D 5/11/2005 2:00:00 PM
0305165-01E 5/11/2005 2:00:00 PM
EPA901.1 5/11/2005 2:00:00 PM
12T-633 0505165-02A EPA120.1 5/11/2005 2:30:00 PM
EPA150.1 5/11/2005 2:30:00 PM
EPA180.1 5/11/2005 2:30:00 PM
EPA300 5/11/2003 2:30:00 PM
SM2540C 5/11/2005 2:30:00 PM
SM 4500-NO2 B 5/11/2005 2:30:00 PM
SM2320 B 5/11/2005 2:30:00 PM
0505165-02B EPA353.2 5/11/2005 2:30:00 PM
0505165-02C EPA200.7 5/11/2005 2:30:00 PM
EPA200.9 5/11/2005 2:30:00 PM
0505165-02D 5/11/2005 2:30:00 PM
0505165-02E 5/11/2005 2:30:00 PM
EPAS01.1 5/11/2005 2:30:00 PM
12K-320 0505165-03A EPA120.1 5/11/2005 3:10:00 PM
EPA150,1 5/11/2005 3:10;00 PM
EPA180.1 5/11/2005 3:10:00 PM
EPA300 5/11/2005 3:10:00 PM
SM 2540 C 5/11/2005 3:10:00 PM
SM 4500-NO2 B 5/11/2005 3:10:00 PM
SM2320 B 5/11/2005 3:10:00 PM
0305163-03B EPA353.2 5/11/2005 3:10:00 PM

Tof2



CLIENT: URS Corporation

Project Name:  Desert Rock Energy Work Order Sample Summary

Project Number; 23444264.33202

Work Order: 0505165

Date Received:  12-May-03

Client Sample 1D Lab Sample ID Test Code Collection Date

12K-320 0505165-03C EPA200.7 5/11/2005 3:10:00 PM
EPA200.9 5/11/2005 3:10:00 PM

(1505163-03D
0505165-03E

5/11/2005 3:10:00 PM
5/11/2605 3:10:00 PM

20f2



Date Printed 09-Jun-05

: License No. AZM133/AZ0133
CLIEN : VRS Corporation

Project Name;  Desert Rock Energy Definitions

Project Number: 23444264.33202

Work Order; 0505165

Date Received:  12-May-05

Analytical Spike (AS)  The AS is a known amount of a target analyte added to a sample after it has been
distilled, digested, or extracted and is ready for analysis. The AS is generally performed
if the MS has failed. It is used to indicate interference that arises from sample
distillation, digestion, or extraction as opposed to interference that is innate to the matrix,

Continuing Curve The CCV is also referred to as a curve check. This is a standard analyzed at specified

Verification (CCV) intervals during an analysis. ‘The CCV verifies the stability and accuracy of the
calibration curve. There are specific CCV recovery acceptance criteria for each method.

Dilution Factor (DF) The DF is an indication of how much a sample had to be diluted in order to quantitate it
on a standard curve. The DF is indicated in the reported sample result. The sample PQL
increases as the dilution increases.

Internal Standard (IS)  The IS is 2 compound that is similar to the organic compound of interest in terms of
chemical composition but is unique in that it is rare in the environment. The same
concentration of IS is added to every sample for some organic methods.

Laboratory Control The LCS is also referred to as a blank spike. The LCS is an addition of a known amount

Sample (LCS) of a target analyte (from the same source as calibration standards or spikes) to an aliquot
of deionized water or other appropriate clean matrix. The LCS is processed through the
entire method procedure in the same manner as samples.

Matrix Spike (MS) The MS is a known amount of a target analyte added to a sample. The MS is processed
through the entire method procedure in the same manner as samples.

Method Blank (MB) The MB is an aliquot of deionized water or other appropriate clean matrix that is thought
to be free of the analyte in question. The MB is processed through the entire extraction
or analysis procedure and is used to indicate contamination in the lab.

Method Detection The MDL is the lowest level of detection of which a method is capable.

Limit (MDL)

Practical Quantitation ~ The PQL is the lowest value at which Transwest Geochem can detect an analyte in

Limit (PQL) matrix with a high degree of confidence. The PQL will increase as the DF increases.
The PQL is greater than or equal to the MDL.

Relative Percent The RPD is a measure of precision (the ability to obtain the same result on re-analysis of

Difference (RPD) the same sample). It is calculated using the result of a sample, MS, LCS, or LCSV and
its associated duplicate result.

Secondary Source QC  The LCSV is also referred to as a second source laboratory control sample, It is the

Sample (LCSV) same type of standard as a calibration or spiking standard but is obtained from a different
source. The LCSV is an indication of the primary standard quality, method performance,
and instrument performance.

Surrogate A surrogate compound is similar to the organic compound of interest in terms of
chemical composition but is unique in that it is rare in the environment, ‘When
surrogates are used, they are added to every sample, blank and standard. Swrrogate
recovery is used as an indication of extraction and/or analytical success.

Trip Blank (TB) The TB is a portion of dejonized water preserved in the same manner as the samples.

The TB travels from the lab, to the field, and then back to the lab with the samples from
the field. The TB serves as an indication of contamination introduced during sample
transportation.

lofl



Date Printed 09-Jun-05
License No. AZMI133/AZ70133

CLIEN URS Corporation

Project Name:  Desert Rock Energy References
Project Number: 23444264.33202

Work Order: 0505165

Date Received:  12-May-05

Transwest Gieochem, Inc. uses the methods outlined in the following references:

Code of Federal Regulations, 40CFR, Part 136, Appendix A, 1998.

Standard Methods for the Examination of Water and Wastewater, 19th Edition, 1995.

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, Revised March 1983.

Methods for the Determination of Inorganic Substances in Environmental Samples,
EPA/600/R-93/100, Revised August 1993,

Methods for the Determination of Metals in Envircnmental Samples, Supplement 1: EPA/600/R-
94/111, Revised May 1994,

Methods for the Determination of Organic Compounds in Drinking Water, EPA/600/4-88/039,
Revised July, 1991; EPA-600/4-90/020, Supplement I, July 1990; EPA-600/R-92/129;
Supplement IT, August 1992; EPA-600/R-95/131, Supplement III, August 1995.

Hach, Water Analysis Handbook, 3rd Edition, 1997.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition,
1986 including Update I, July 1992; Update IIA, August 1993; Update II; September 1994;
Update IIB, January 1995; Update III, December 1996

Bureau of Laboratory Services, State of Arizona Department of Health Services Method
418.1AZ: TPH in Soil, September 1994.

Bureau of Laboratory Services, State of Arizona Department of Health Services Method
8015AZ.R1, September 1998. (Comment: C6-C10 GRO reported by this method is not to be
used in compliance situations)

ASTM MethodD4982, Annual Book of ASTM Standards, Volumes 11.01 and 11.02, 1995

The Determination of Polychlorinated Biphenyls in Transformer Fluid and Waste Qils, EPA-600
4-81-045, September 1982,

laofl



_IBANSWEST Date Printed 12-Jun-05

BEOCHEM License No. AZMI133/AZ0133
CLIENT: URS Corporation Client Sample ID: 12T-655
Work Order: 0505165 Collection Date; 5/11/2005 2:00:00 PM .
Lab ID: 0505165-01 Matrix: Groundwater

Project Name: Desert Rock Energy
Project Number: 23444264.33202

Test Date Date

Analyte Result PQL  Qual Units DF Code Prepared Analyzed Analyst BatchID
Specific Conductance 270 1.0 pmhos/cm 1.0 EPA120.1 NiA 51305 S0 COND_W-5/137005
pH a1 NiA H3 - 10 EPATED.1 NiA 5M3M5 1630 SO PH_W-5/13/2005
Temperature °C. 218 NiA - 10 EPA150.1 iR 513051430 SO PH_W-SN3/2005
Turbidily <0.02 0.02 NTU 10 EPA180,1 NiA SHM5785 SO TURB_W.S/M3/2005
Chloride 4.5 25 mglL 10 EPA300 NIA 519105 7L 1C-519/2005
Fluaride <050 050 mgl. 10 EPA300 A 519105 L 1C-518/2005
Sulfate 6.6 390 mgiL 10 EPA3%0 A 51805 Te 1C-511872005
Nitrate {As N} <0.50 050 mglL 1.0 EPA3532 NZA 512505 TL  NO3_W.5r57005
Total Dissolved Sclids 160 10 mglL 1.0 SM2340c NiA 516/05 BJK  TDS_DW-SA7/2005
Nitrite {As N) <0020 0020 mgll, 10 SM4500-NO2B WA 51305948  KMB  NO2Z_DW-5/132005
Alkalinity, Bicarbonate (As C 140 20 mglL 1.0 SM2320B WA 5H8105 KMB ALK W-5(1872005
Afkalinity, Carbonale (As GaCO3) <20 20 mg. 10 SM2320B NAA 518105 KMB ALK W-5/18/2006
Adkalinity, Hydroxide {As CaGO3) <20 2 mglL 10 Sh23208 BA SRS KMB ALK W.5BR005
Alkalinity, Total {As CaCO3) 140 20 mgiL 1.0 SM2320B N/A 5/18105 KMB ALK W-5/18:2005
Aduminum <010 0.0 maflL 10 EPAZ00.7 5HB05  5MBNS1535 M 9415
Barium 0.14 0010 mglL 10 EPA200.7 SM805  SMBN5 1535 UM 9415
Boren <0.10 0.10 mgl. 10 EPA200.7 5HEO5  BMEN5 1535 M 9415
Cadmium <0.0030 0.0030 maf. 10 EPA200.7 SMBO5  SATOSETAT UM 9415
Calcium 20 10 gl 10 EPA200.7 SMEOS  SMENS 1535 UM 4415
Chromium <0.010 0.010 mgll 10 EPA200.7 5605 5HBNS 15:35 M 8445
Coball <0.010 0,010 mglL 10 EPA200.7 SHBR5  SMENG1535 M 9445
Copper 0.29 0.010 mglL 10 EPA200.7 5HBRS  SMBNS 1535 UM 9415
Iron <0,10 0.40 mglL. 1.0 EPA200.7 51605  SM605 1535 UM 15
Magnesium 40 10 mgiL 10 EPAZ00.7 5MB05  SHEME1SE5 UM 945
Nickel <0010 0.010 mgh. 1.0 EPAZ00.T SHBN5  GBAS 1535 UM 9415
Potassium 28 20 mgh. 10 EPAZ00.7 SMEOS  HRAS 1535 UM 9415
Silica 19 0.43 mgh. 1.0 EPA200.7 5M6K5  &M16051635 UM 9415
Sitver <0,0050 0.0050 mgiL 1.0 EPAZ00.7 M85 51605 1535 JM 9415
Sodium 34 20 mgiL 10 EPA200.7 5A605  SHEM51535 UM 8415
Antimany <0.0030 0.0030 mgl. 1.0 EPA200.9 NIA 51605 KMB 20085/15105
Arsenic <0.0040 0.0040 gl 1.0 EPA200.9 NiA 512305 KMB 20055232005
lof6
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_ARANSWEST

Date Printed 12-Jun-05

GEOLHEM License No. AZMI133/AZ0133
CLIENT: URS Corporation Client Sample ID: 12T-655
Work Order: 0505165 Collection Date: 5/11/2005 2:00:00 PM '
Lab ID: 0505165-01 Matrix: Groundwater

Project Name:  Desert Rock Energy
Project Number: 23444264,33202

Test Date Date
Analyte Result PQL Qual Units DF Code Prepared Analyzed Analyst BatchID
Lead 06,0095 0.0030 mglL 1.0 EPAZ009 /A SHBOS  KMB 20095172005
Selenium <0.0030 0.0030 mgl. 10 EPA200.8 NiA BU705 KMB 2009 517005
Thallium <0.0020 0.0020 mglL 10 EPA200.9 NiA 52605 KMB 2009 TL5/260005

Confidential and Privileged

20f6



_THRANSWEST Date Printed 12-Jun-05

GEOLHEM License No. AZMI33/AZ0133
CLIENT: URS Corporation Client Sample ID: 12T-633
Work Order; 0305165 Collection Date: 5/11/2005 2:30:00 PM
Lab ID: 0505165-02 Matrix: Groundwater

Project Name;  Desert Rock Energy
Project Number: 23444264.33202

Test Date Date
Analyte Result PQL Qual Units DF Code Prepared Analyzed Analyst BatchID
Specific Conductance 280 10 pmhosfem 1.0 EPAT20.1 WA 513105 S0 COND_W-51312005
pH 9.0 NIA H3 - 10 EPA150.% NiA SHIG 1130 SO PH_W-5M312005
Temperature °C. 21.5 Nffy - 10 EPA150.4 WA 513051130 30 PH_W.5113/2005
Turbidity <002 0.02 NiU 10 EPA180.1 A 5M305TE5 SO TURB_W-5/43/2005
Chloride <25 25 mglL 1.0 EPA30G A 51905 TL 1C-5119/2005
Fluoride <0Q.50 0.50 mgiL 1.0 EPA300 NiA 51905 TL 1C-511872005
Sulfate 34 30 mgfl 10 EPA300 A 5419405 Tt 1C-5/4872005
Nitrate {As N) <050 0.50 mgi. 1.0 EPA3532 NiA 5125105 TL NO3_W-5/252005
Total Dissolved Solids 170 10 mg/l. 1.0 SMZ40C NIA 518K06 BJK  TDS_DW.5M7/2005
Nitrite {As N) <0.020 0,020 malL 10  SM4500-N02B NiA 5305948 KMB  NOZ.DW-5H32005
Alkalinity, Blcarbonate (As C 89 pis] mgfl. 1.0 SM2320B NI 51805 KMB  ALK_W-5HE/2005
Alkalinity, Carbonate (As Ca 50 2 mgiL 10 SM23208 NIA 5805 KMB ALK W-S/18r2005
Alkalinity, Hydroxide {As CaC03) <20 20 mgiL i0 SMzszoe NIA /18705 KMB ALK W-51872005
Alkalinity, Total (As CaC0O3) 140 20 mgil. 10 SM2320B NIA 518195 KMB ALK W-5/18/2005
Aluminum <0.10 0.10 mg/l 10 EPA200.7 5605 5116M5 15:39 JM 9445
Barium 0.014 0.010 mgiL 1.0 EPAZ007 SHEN5  SHEMS 1639 UM 8445
Boron <0.10 010 mygiL 10 EPA200,7 5MBN5  5ME05 1539 M 9415
Cadmium <0.0030 .0030 mglL 10 EPA200.7 5605 SHTSIL14 M 9415
Caleium 13 1.0 mgil 10 EPA200.7 5MGRS  SMEN51530 UM 9415
Chromium <0.010 0.010 mglL 10 EPA200.7 SMENS  SHENS 1539 UM 9415
Caball <000 0.010 mgh 10 EPA200.7 SHENS  SMaM51539 M 9415
Coppet <0.010 0.0%0 mgll. 10 EPA200.7 51605 SMGN51539 M 9416
tron <0.10 010 mgl. 10 EPA200.7 51605 SAGM51539 M 9415
Magnesium <10 10 mgh 10 EPA200.7 51605 518051539 UM 9445
Nickel <0010 0.010 mgh 10 EPAZOD.T /1605 SHBRS 15:3% M 9415
Polassium <20 20 mgh 1.0 EPA200.7 51605 51605 1538 M 9415
Silica 16 0.43 molL 10 EPA200.7 5MBRS  SMBNS1S3% M 9415
Silver <0.0050 0.0050 mgl 1.0 EPA200.7 5MBNS  SMENS1539 M 5413
Sodium 68 20 mol 10 EPA200.7 5M6NE  BM6NS1539 UM 9415
Anlimony <0,0030 0.0030 mglL 10 EPA200.9 WA 5HBN5 KMB 2008516105
Arsenic <0.0040 0.0040 mgll. 10 EPA200.9 NiA 5123105 KMB 200952372005

3of6
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A BANSWEST

Date Printed 12-Jun-03

GEOCHEM License No. AZMI33/AZ0133
CLIENT: URS Corporation Client Sarple ID: 12T-633
Work Order: 0505165 Colection Date: 3/11/2003 2:30:00 PM '
Lab ID: 0505165-02

Project Name:  Desert Rock Energy
Project Number: 23444264.33202

Matrix: Groundwater

Test Date Date
Analyte Result PQL Quat Units DF Code  Prepared Analyzed Analyst BatchID
Lead <0.0030 6.0030 mal 10 EPA200.9 NiA 61805 KMB 20095182005
Selenium <0.0030 0.0030 mal 10 ERA200.0 N, SH7TRS  KMB  2009_5HTAO05
Thallium <0.0020 0.0020 mgl. 1.0 EPA200.9 N 5605 KMB 2009 TLSM6R005

Confidential and Privileged
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_TRANSWEST

- GEOCHEM

Date Printed 12-Jun-05

License No.

AZMI133/AZ0133

CLIENT: URS Corporation

Work Order: 0505165
Lab ID: 0505165-03

Project Name:  Desert Rock Energy
Project Number: 23444264.33202

Client Sample ID: 12K-320

Collection Date: 5/11/2005 3;10;00 PM
Matrix: Groundwater

Test Date Date

Analyte Result PQL  Qual Units DF Code Prepared Analyzed Analyst BatchID
Specific Conductance 500 1.0 pmhosicm 1.0 EPA120.1 WA 51ams SO COND_W-51372005
pH 93 NIA H3 10 EPA150.% A 543051130 S0 PH_W-SN32005
Temperature °C. 215 NA 10 EPA150.5 A 543051130 50 FH_W.51312005
Turbidity <0.02 002 NTU 1.0 EPAT180.1 A 5M305755 SO TURB_W-5M372005
Chloride 45 25 mglL 10 EPA300 HiA 515005 TL |C-5/1972005
Fluoride <0.50 0.50 mglL 1.0 EPA300 NiA &85 T 1C:5/4072005
Sulfate 52 3.0 mglL 10 EPA300 NIA 5119005 1L 1C-51912005
Nilrate (As B§) <0.50 0,50 mg/lL 1.0 EPA353.2 WA 52505 TL NO3_W-5/25/2005
Total Dissolved Solids 300 10 mgfl 1.0 SMassc NiA 51605 BJK  TDS_DW-5H7/2005
Nilrile {As N} <0020 0,020 mgiL 10 SM £500-NO2 B WA SHADA049  KMB  MOZ_DW-5137005
Alkalinity, Bicarhonate (As C 100 0 mgl 10 SM2320B A BENS  KMB ALK WABHN005
Alkalinity, Carbonate (As Ca 97 20 mgh 10 SMZ3208 77 518105 KMB  ALK_W-51872005
Alkalinity, Hydroxide (As CaCO3) <20 20 mgh, 1.0 SMz320 8 NiA 51815 KMB  ALK_W-5/18/2005
Alkalinity, Total (As CaCO3) 200 20 mgfl, 1.0 SM2320 B A 511805 KMB ALK W-5/18/2005
Aluminum <0.10 0.10 mgh, 1.0 EPAZ00.7 51605 SMBOS 1642 UM 8415
Barium 0.036 0.0t0 mgiL 1.0 EPAZ00.7 §/16/05 5116205 15:42 JM 9415
Boron <0.10 0.10 mgfL 10 EPAZ00.T 51605  SMBN5 1542 UM 8415
Cadmium <0.0030 0.0030 mgilL 1.0 EPA200,7 §M605  SMTOS 1B UM 9415
Calcium 11 1.0 mglL 1.0 EPA200.7 511605 S/16/05 15:42 JM 9415
Chromium <0010 0.010 mglL 10 EPA200.7 51605  SMENS 1542 UM 9415
Cobalt <0.010 0.0%0 mgh. 10 EPA200.7 51605 GMGN51542 UM 9415
Copper <0.010 0.0t0 mgh 10 EPA00.7 SHB05  G/BNS 1542 UM 9515
Iron <0.19 0.40 meh. 1.0 EPA200.7 5HEMS GBS 1542 UM 9415
Magnesium C<1d 1.0 mgiL 1.0 EPAZ00.T 5MGN05  8M6N5 1542 UM 9415
Nickel <0010 0.010 mg/L 1.0 EPA2007 51605 516051542 UM 415
Pofassium <20 20 mgilL 10 EPA200.7 SHENS  SHEMS 1542 M 8415
Silica 18 0.43 mglL 1.0 EPA20Q.Y SHEN5  5MGNS 1542 M 9415
Silver <0,0050 0,0050 mgiL 1.0 EPA200.7 §H505 516405 15:42 JM 9415
Sodium 110 10 D2 mgll 50 EPA200.7 SHEN5  BMBRSITEL UM 9415
Antimony <0.0030 0.0030 mgiL 1.0 EPA00.9 NA 516105 KMB 2009516105
Arsenic <(.0040 0.0040 mglL 10 EPA200,9 WA SR05 KMB 20005/23/2005

Jof6
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_TRANSWEST

Date Printed 12-Jun-05

GEOCHEM License No. AZMI133/AZ0133
CLIENT: URS Corporation Client Sample ID; 12K-320
Work Order: 0505165 Collection Date: 5/11/2005 3:10:00 PM !
Lab ID: 0505165-03 Matrix: Groundwater

Project Name:  Desert Rock Energy
Project Number: 23444264.33202

Test Date Date

Confidential and Privileged

" Analyte Result PQL  Qual Units DF Code  Prepared Analyzed Analyst BatchID
Lead <0.0020 0.0030 mgiL 10 EPA00.9 WA 805 KMB 20095182005
Selenium <0.0030 0.0030 mgll, 10 EPA2009 Mok SHTDS  KMB 2000 5/172005
Thallium <0.0020 0.0020 mofl. 10 EPA200.9 NiA SO605  KMB  200.9_TL-SR672005
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Date: 09-Jun-05

License No. AZMI133/AZ0133
CLIENT:  URS Corporation QC SUMMARY REPORT
Work Order: 0505165
Project: Desert Rock Energy/23444264.33202 Method Blank

Test Date Date

Analyte Result PQL  Qual Unifs DF Code Prepared  Analyzed Analyst Batch ID
Chiloride <25 25 mglL 1 EPA3CO NFA S119/05 L IC-519/2005
Fluoride <0.50 0.50 mgl, 1 EPA300 NiA 519/05 1L IC-EM1912005
Sulfate <30 30 gL 1 EPA3CG NA 51905 TL 1C-519/2005
Nitrats {As N} <050 050 mgll 1 EPA363.2 NiA 5125005 L NOD_ W-5/25/2005
Nitrate-Nitrite {As N) <050 0.50 mgiL 1 EPA353.2 NIA 5125005 ;! NO3_W-5/25/2005
Total Dissolved Solids <10 10 mgft. 1 SM2540C NA 516105 BJK TDS_DW-5/17/2005
Nitrite (As N) <0.020 0.020 mgiL 1 SMAS00-NO2B A 5H305543  KMB  NOZ_DWS5M32005
Alkalinity, Bicarbonate (As <20 20 mglL 1 swane NA SHW05  KMB ALK W-SNER00s
CaC03)
Alalinkty, Carbonate {As CaGO3) <20 %0 mgiL 1 sM2208 NIA &85 KMB ALK W-5rar005
Alkalinity, Hydroxide (As CaCQ3) <20 20 mg/L 1 SM2320B8 WA 5HAI0S KMB ALK_W-5/18/2005
Alkalintty, Total (As Cat03} <20 20 mgll 1 sMmz08 NiA 511805 KMB ALK W.5/48/2005
Aluminum <0.10 0.10 mgiL 1 EPA200.7 5HBI5 SHBI5 1517 UM 9415
Barium <0.010 0.010 mgiL i EPAZ00.7 16105 SHBNS 1617 M 9415
Boron <0.10 010 mgiL 1 EPA20T sH6I05 SHBIS 15:17 M 9415
Calcium <10 10 mgh. 1 EPA2007 S1E05 SBNS 1617 M 9415
Chromium <0.010 0.010 mglL 1 EPAZ0D.7 S16105 SHEMS15:17 M 9415
Cobat <0.010 0.010 mgiL 1 EPAZ00.7 5HEIS 5051517 UM 8415
Copper <0010 0.010 mgil. 1 EPAZ00.7 S5HEIS SHBR51517 UM 9415
lron <0.10 0.10 mgiL 1 EPAOT 51615 SHEO515:17 UM LHE
Magnasium <10 1.0 mgfl 1 EPA200.7 51605 51605 1517 JM 818
Nickel <0010 0.010 mgfL 1 EPAZ00.7 5116105 51605 1617 JM 8415
Potassium <20 2.0 mgit. 1 EPAINOT 516105 SHBMS 1517 UM 9415
Silica <0.43 0.43 mglL 1 EPAZD0.7 E1B/5 EHBA5 1517 UM 8415
Silver <0.0050 0.0050 mgfL 1 EPA200,7 5/16/05 S/16405 15:17 M 9415
Sodium <0 20 mglL 1 EPA200.7 5/16/5 SABRS 157 UM 9415
Cadmlum <0.0030 0.0030 mglL 1 EPA2007 516105 S7051063 UM 8415
Antimony <0.0030 0.0030 mglL t  EPA209 NIA S1BI06 KME 2009516105
Selenium <0,0030 0.0030 mgiL 1 EPA200.9 NA 51TI0S KMB 2003_517/2005
Lead <0.0030 0.0030 mglL. 1 EPA20S8 HiA 51805 KMB H05/1872005
Arsenlc <0.0040 0.0040 gl 1 EPA200.9 WA 512305 KMB 20095/23/2005
Thallium <0,0020 0.0020 mgiL 1 EPAZ00.9 NiA 6126105 KMB  200.9_TL-5(2612005

Confidential and Privileged

Tofl



Date: 09-Jun-05
License No. AZMI133/AZ0133

CLIENT: URS Corporation QC SUMMARY REPORT

Work Order: 0505165

Project: Desert Rock Energy/23444264.33202 : Sample Duplicate

RPD % RPD  Test Date Date

Analyte Result PQL  Units RefVal RPD Limit Code Prepared Analyzed Analyst Qual
- Sample [D:  0505117-03AD Batch ID; COND_W-5/13/2005

Client ID:

Specific Conductancs 4260 10 pmhosfem 4280 0% 1 EPAI4 NiA 512005 50

Sample ID);  0505165-03AD Batch ID: COND_W-5/13/2005

ClientID:  12K-320

Spacific Conductance 502.0 1.0 pmhos/cm 5020 0% 1 EPM20M Nik 513405 80

Sample ID: 0505187-01BD Batch [D: NO3_W-5/25/2005

Client ID);

Nitrate-Nitrita (As N} 35% 050  mgl 1540 0% §  EPA332 NIA 5725105 n

Sample ID:  0505254-02AD Batch ID: NO3_W-5/25/2005

Client ID:

Nitrate-Nitite {As N) <0.50 050  mgil <050 0% g  EPA2 HiA 5125005 T

Sample ID;  0505165-03AD Batch ID: PH_W-5/13/2005

ClientID:  12K-320

Temperature *C. 2140 NIA - 2150 0% 20 EPA$50.1 WA 513005 11:30 S0

pH 9.306 NiA - 9.997 0% 20 EPAIS01 N/A SM3K05 11:30 80

Sumple ID;  0505165-01AD Batch ID:  TDS_DW-5/17/2005

ClientID;  12K-655

Total Dissalved Solids 1540 10 mgl 1560 1% 14 SM2540C NIA 516105 BJK

Sample ID: 0505165-03AD Batch ID: TURB_W-5/13/2005

ClientID:  IZK-320

Turbidity <02 002  NTU <002 0% 4 EPAfE0 NA 51305755 SO

Confidential and Privileged 1 of 1



Date:

12-Jun-05

License No. AZM133/A70133

CLIENT:

URS Corporation

QC SUMMARY REPORT
Work Order: 0505165 o :
Project: Desert Rock Energy/23444264.33202 Sample Matrix Spike Duplicate
SPK SPK % Low High RPD % RPD
Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: 0505165-024-MSD

Batch TD: IC-5/19/2005

Test Code: EPA300

Date Analyzed: 05/19/05 00:00

ClientID: 12T-633 Units mg/L Date Prepared: NA

Chloride 24.88 25 25.00 100% 80 113 25.2 1% 6
Fluoride 4957 0.50 5.000 99% 80 113 5.016 1% 5
Sulfate 31.04 30 30400 3445 92% 80 11 3134 1% 6
Sample ID: 0565165-02A-MS  Baich ID: IC-5/19/2005 Test Code; EPA30D Date Analyzed: 035/15/05 00:00
ClientID: 12T-633 Units mg/L Date Prepared: N/A

Chloride 25.20 25 2500 101% 80 13

Fluoride 5016 050 5000 100% 80 13

Sulfaie 31.34 30 3000 3445 93% 80 111

Sample ID: 0505187-01BS
Client [D:

Batch ID: NO3_W-5/25/2005

Test Code: EPA353.2
Units mg/L

Date Analyzed: ©5/25/05 00:00
Dale Prepared: WA

Nitrate-Mifrite (As N}

13.86 1.0 10.00

3492 104% 90 110

Sample ID: 0505254-02A8
Client TD:

Batch ID: NO3_W-5/25/2005

Test Code: EPA353.2
Uniits mg/L

Date Analyzed: 05/25/05 00:00
Date Prepared: NA

Nitrate-Nirite (As N}

5.043 050  5.000

101% 90 110

Sample ID: 0505165-01A-MSD
Client ID: 12T-655

Batch ID: NO2_DW-5/13/2005

Test Code: SM 4500-NO2 B
Units mg/L

Date Analyzed: 05/13/05 09:49
Date Prepared: N/a

Nitrite (As N)

0.09540 0.020 01000

95% 63 130

0.1 5% i

Sample ID; 0505165-01A-MS
ClientID: 127-655

Batch ID: NO2_DW-5/13/2005

Test Code; $M 4500-NO2 B
Units mg/L

Date Analyzed: 05/13/05 09:49
Date Prepared: NA

Nilrte (As N}

0.1000 0.020 0.1000

100% 63 130

Sample ID; 0505094-01A8P
Client ID:

Batch ID: ALK_W-5/18/2005

Test Code; 5M2320B
Units mg/L

Date Analyzed; 05/18/05 00:00
Date Prepared: N/A

Alkalinity, Tetal (As CaCO3)

2810 20 167.0

136.7 87% 69 117

2711 1% 3

Sample ID: 0505094-01A8
Client ID:

Batch IT); ALK _W-5/18/2005

Test Code; SM2320 B
Units mg/L

Date Analyzed: 05/18/05 00:00
Date Prepared: NA

Alkalinity, Total (As CaCO3)

2714 20 167.0

135.7 85% 69 17

Confidentinl and Privileged
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Date: 12-Jun-05
g Wﬁi ey CETCHERT License No. AZMI133/AZ0133
CLIENT; URS Corporation QC SUMMARY REPORT
Work Order: 0505165 g le Matrix Spike
Project: Desert Rock Energy/23444264.33202 ample p
SPK  SPK % Low  High RPD Yo RPD
Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual
Sﬂ.mple ID: 0505165-03C-MS Batch ID: %415 Test Code; EPA200.7 Date Analyzed; 05/16/05 15:45
Client ID: 12K-320 Units mg/L Date Prepared: 5/16/05
Aluminum 12.36 0.10 11.00 12% 70 130
Barium 1.118 0.010 1.000 003648 108% 70 130
Boson 1,106 010 1.000 111% 70 130
Calcium 2963 1.0 26.00 1075 110% 70 130
Chromium 1.030 0,010 1.000 103% 70 130
Coball 1.409 0.010 1.000 111% 70 130
Copper 0.9563 0.010 1.000 96% 70 130
Iton 0.9642 610 1.000 96% 70 130
Magnesium 27.83 10 2600 107% 70 130
Nicke! 1057 0010 1.000 106% 70 130
Silica 29.55 043 1070 1820  105% 70 130
Sitver 0.08005 0.0050 0.07500 107% 70 130
Samp[e ID: 0505165-03C-MSD  Batch ID: 9415 Test Code; EPA200.7 Date Analyzcd: 05/16/05 15:49
Client ID:  12K-320 Units mg/L. Date Prepared: 5/16/05
Aluminum 12.88 6.10 11.00 117% 70 130 12.36 4% 12
Barium 1.153 0.010 1.000 003648 112% 70 130 1.118 3% ]
Baron 1.154 010 1000 115% 70 130 1.106 4% 12
Calcium 30.69 10 2600 1075 4% 70 130 29.63 4% 7
Chsomium 1.075 0.040 1.000 108% 70 130 1.03 4% 7
Cobalt 1.160 0010  1.000 116% 70 130 1.109 4% 7
Copper 0.9826 0.010 1.000 98% 70 130 0.9563 3% 8
Iron 1.018 0.10 1.000 102% 70 130 09642 5% 12
Magnesium 28.82 10 2600 11% 70 130 2783 3% 8
Nickel 1.096 0010  1.000 110% 70 130 1.057 4% 7
Silica 30.72 043 10,70 1829  116% 70 130 2955 4% 13
Silver 0.08189 0.0050 0.07500 108% 70 130 0.08005 2% 15
Sample ID: 0505119-04B-MS Batch [D: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 16:36
Client ID: Units mg/L Dste Prepared: 5/16/05
Chromium 1.048 0.010 j.000 105% 70 130
Sample. ID: 0505119-04B-MSD  Bafch [T+ 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 16:40
Client ID: Units mg/L Date Prepared: 5/16/05
Chromium 1.088 0.010 1.000 109% 70 130 1.04% 4% 7
Sample ID: 0505165-03C-MS Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 03/16/03 17:55
ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05
Potassium 27.59 10 25.00 110% 70 130
Sodium 136.6 10 25.00 1134 93% 70 130

Confidential anéd Privileged
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Date: 12-Jun-05
SEDCHEN License No. AZM133/AZ0133

CLIENT: URS Corporation :
Work Order: 0505105511:l QC SUMMARY REPORT
Project: Desert Rock Energy/23444264,33202 Sample Matrix Spike Duplicate

SPK  SPK % Low  High RPD % RPD
Analyte Resuolt PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual
Sample [D: 0505165-03C-MSD  Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 17:59
ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05
Polassium 27.93 10 2500 112% 70 130 2759 1% 13
Sodium 137.3 10 2500 1134 96% 70 130 136.6 1% 8
Sample ID: 0505165-03C-MS Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 t1:21
ClientID: 12K-320 Units mg/L Date Prepared: 5/16/05
Cadmium 1.103 0.0030 1000 110% 70 130
Sample ID: 0505165-03C-MSD  Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 11:25
Client ID: 12K-320 Units mg/L Date Prepared: 5/16/05
Cadmium 1.075 0.0030 1.000 108% 70 130 1.103 3% 7
Sample ID: 0505165-01C-MSD  Batch 1D 20095/16/05 Test Code: EPA200.9 Date Analyzed: 05/16/5 00:00
ClientID: 12T-655 Units mg/L Date Prepared: NA
Antimany 0.01310 0.0030 0.01500 a7% 70 130 0.01283 2% i
Sample II); 0505165-01C-MS Batch ID; 20095/16/05 Test Code: EPA200.9 Date Analyzed: 05/16/05 00:00
Client ID: 12T-655 Units mg/L Date Prepared: N/A
Anlimany 0.01283 00030 0.01500 86% 70 130
Sample ID: 0505165-03C-MSD  Batch D 2009_5/17/2005 Test Code; EPA200.9 Date Analyzed: 05/17/0% 00:00
ClientID: 12K-320 Units mg/L Pate Prepared: N/A
Selenium (.01369 0.0030 001500 %1% 70 130 0.0129 6% 17
Sample IT); 0505165-03C-MS Batch ID; 2009_5/17/2005 Test Code; EPA200.9 Date Analyzed: 05/ F7/05 00:00
Client TD; 12K-320 Units mg/L Date Prepared: N/A
Sefenium 0.01280 0.0030 001500 86% 70 130
Sample ID: 0505165-03C-MSD  Batch ID: 20095/18/2005 Test Code: EPA200.9 Date Analyzed: 05/18/05 00:00
ClientID: 12K-320 Units mg/L Date Prepared: N/A
Lead 0.01384 0.0030 0.01500 92% 70 130 001384 0% 13
Sample D: 0505165-03C-MS  Batch TD: 20095/18/2005 Test Code: EPA200.9 Date Analyzed: ©05/18/05 60:00
Client ID:  12K-320 Units mg/L Date Prepared: NA
Lead 0.01384 0.0030 0.01500 92% 70 130
Sample ID: 0505165-03C-MSD  Batch ID: 20095/23/2005 Test Code: EPA200.9 Date Analyzed: 05/23/05 00:00
ClientID; 12K.328 Units mg/L Date Prepared: N/A
Arsenic 0.01874 0.0040 0.01500 125% 70 130 001855 1% 9
Sample ID: 0505165-03C-MS  Batch ID: 20095/23/2005 Test Code: EPA200.9 Date Analyzed: 05/23/65 00:00
ClientID: 12K-320 Units mg/L. Date Prepared: A
Arsenic 0.01855 0.0040 0.01500 124% 70 130

Confidential and Privileged
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Date: 12-Jun-03
License No. AZMI133/AZ0133

URS Corporation

Work Order: 0505163

Desert Rock Energy/23444264,33202

QC SUMMARY REPORT

Sample Matrix Spike

SPK
Result FQL value RefVal Rec Limit

RPD %  RPD
RefVal RPD Limit Qual

0505165-01C-MS Batch ID: 200.9_TL-5/26/2005
12T-655

Test Code; EPA200.9

Date Analyzed: ©5/26/05 ¢0:00
Date Prepared: NA

0.01697 0.0020 0.01500

0505165-01C-MSD  Batch ID: 200.9_TL-5/26/2005
12TF-655

Test Code: EPA200.9

Date A_nalyzed: 05/26/05 00:00
Date Prepared; N/A

0.01714 0.0020 0.01500

0.01697 1% 16

Confidential and Privileged
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Date:

09-Jun-05
License No. AZMI133/AZ0133

URS Corporation

CLIENT: QC SUMMARY REPORT

Work Order: 0505165 Blank Spik

Project: Desert Rock Energy/23444264.33202 prie

SPK  SPK % Low  High RPD % RPD

Analyte Result PQL  value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: LCS Batch ID; 1C-5/19/2005 Test Code: EPA300 Date Analyzed: 05/19/05 00:00
Units: mg/L Date Prepared: N/A

Chiaride 23.40 25 2500 94% 80 110

Fluoride 4,834 050 5000 7% 90 110

Sulfate 28.89 a0 3000 96% 80 110

Sample ID: LCS Batch ID: NO3_W-5/25/2005 Test Code: EPA353.2 Date Analyzed: 05/25/05 00:00
Units: mg/L Date Prepared: N/A

Nitrate-Nitte {As N) 5190 (050 5000 104% 90 110

Sample ID: LCS Batch ID: NO2_DW-5/13/2005 Test Code: SM 4500-NO2 B Date Analyzed: 05/13/05 09:4%
Units: mg/L Date Prepared: N/A

Nitrite (As N} 0.09630 0020 01000 96% 91 112

Sample ID: LCS Batch ID:; ALK_W-5/18/2005 Test Code; SM2320 B Date Analyzed: 05/18/05 00:00
Units: mg/L Date Prepared: N/A

Alkalinity, Total (As CaCQ3} 166.7 20 1670 100% % 103

Sample ID; LCS-9415 Batch [D; 9415 Test Code; EPA200.7 Date Analyzed: 05/16/05 15:21
Units: mg/L Date Prepared:  5/16/05

Alumiaum 11.93 010 100 108% 85 115

Barium 1.085 0.010c  1.000 110% 85 115

Boran 1,062 010  1.000 106% 85 115

Calcium 2145 10  26.00 106% 85 115

Chromium 1.004 0010  1.000 100% 85 15

Cobalt 1.076 0010 1.000 108% 85 115

Copper 0.9450 0010  1.000 95% 85 115

Iron 0.9543 010  1.000 95% 85 115

Magnesium 26.99 10 2600 104% 85 115

Nickel 1.021 0010 1.000 102% 85 115

Potassium 27.08 20 2500 108% 85 115

Silica 11.19 043 1070 105% 85 115

Silver 0.07838 0.0050  0.07500 105% 85 115

Sodium 26.51 20 2500 106% 85 115

Confidential and Privileged
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Date: 09-Jun-05
License No. AZMI133/AZ0133

CLIENT: URS Corporation

QC SUMMARY REPORT
Work Order: 0505165 1 . li
Project: Desert Rock Energy/23444264.33202 Blank Spike Duplicate
SPK  SPK % Low  High RPD % RPD

Analyte Result PQL value RefVal Rec Limit Limit RefVal RPD Limit Qual

Sample ID: LCSD-9415 Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/16/05 15:24
Units: mg/L Date Prepared:  5/16/05

Aluminum 12.05 0.10 11.00 110% 85 115 11.83 1% 6

Barium 1.099 6010 1.000 110% 85 115 1.095 0% 6

Borcn 1.0M 040 1.000 107% 85 115 1,062 1% 7

Galeium 27.8D 10 2600 107% 85 115 2745 1% 7

Chromium 1012 0.010  1.000 101% 85 15 1.004 1% 7

Cobalt 1.082 0010 1.000 108% 85 115 1.076 1% 7

Copper 0.9533 0010  1.000 95% 85 115 0.945 1% 7

Iron 0.9661 010  1.000 97% 85 115 0.9543 1% 8

Magnesium 2732 1.0 26.00 105% 85 115 26.99 1% 6

Nickel 1.036 0010 1.000 104% 85 15 1.021 1% 7

Potassium 2757 20 2500 110% 85 115 27.08 2% 7

Silica 11.29 043 1070 106% 85 115 11.19 1% 6

Silver 0.07871 0.0050 0.07500 105% B85 15 0.07838 0% 7

Sodium 26.51 20 2500 106% 85 115 26.51 0% 7

Sample ID: LCS-9415 Batch ID: 9415 Test Code: EPA200.7 Date Analyzed: 05/17/05 10:56
Units; mg/L Date Prepared:  5/16/05

Gadmium 1.059 0.0030 1.000 106% 85 115

Sample ID: LCSD-9415 Batch ID: 9413 Test Code: EPA200.7 Date Analyzed: 05/17/05 11:00
Uhits: mg/L Date Prepared:  5/16/05

Cadmium 1.062 0.003¢ 1.000 106% &5 115 1.059 0% 7

Sample ID; LCS Batch XD: 20095/16/05 Test Code: EPA200.9 Date Analyzed: 05/16/05 00:00
Units: mg/L Date Prepared: N/A

Anfimony 0.01504 00030 0.01500 100% 85 115

Sample ID: LCS Batch [D: 2065_5/17/2005 Test Code: EPA200.9 Date Analyzed: 05/17/05 00:00
Units: mg/L Date Prepared: N/A

Selenium 0.01634 0.0030 .01500 108% 85 15

Sample ID: LCS Batch ID: 20095/18/2005 Test Code; EPA200.9 Date Analyzed: 05/18/05 00:00
Units; mg/L Date Prepared: N/A

Lead 0.01563 0.0030 0.01500 104% 85 115

Sample [D; LCS Batch [D: 20095/23/2005 Test Code: EPA200.9 Date Analyzed: 05/23/05 00:00
Units; mg/L Date Prepared: WA

Arsenic 0.01468 0.0040 0.01500 88% 85 115

Sample ID: LCS Batch ID; 200.9_TL-5/26/2005 Test Code: EPA200.9 Date Analyzed; 05/26/05 00:00
Units: mg/l. Date Prepared: N/A

Thaffium 0.01625 0.0020 0.01500 108% 85 115

Confidential and Privileged
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June 13, 2005

Chris Courtney
URS Corporation
7720 N. 16" St.
Suite 100

Phoenix, AZ 85020

Re:  Desert Rock Energy/23444264.33202

Work Order No.: 0505165

Dear Chris,

Attached is the original Report of Analysis from Radiation Safety Engineering, inc.
(AZ0462) for the samples received on 5/12/2005 11:20:00 AM. The following analysis
was performed:

Radiochemical Activity in Water (pCi/L) — Gross Alpha

If you have any guestions regarding the resuits, please call me. We appreciate your
business and thank you for choosing Transwest Geochem.

Sincerely,

Jum

Carlene McCutcheon
Project Manager

ADHS License No, AZM133/AZ0133

GEOCHEM

R X . CONFIDENTIAL ARD PRIVILEGEDY
3725 E. Atlanta Ave. « Site 2 « Phoenix, Arizona 85040 » (502) 437-0330 * 1-800-927-5183 « Fax (602) 437-0660
3860 S. Palo Verds Rd. + Suite 301 « Tucson, Arizona B5714 = (520) 573-1081 » Fax (520) 573-1063
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% Radiation Safety Engineering, Inc.

‘ l : 3245 N, WASHINGTON ST. - CHANDLER, ARIZONA 85225-11 2:I
Website: www.radsafe.com

(480} 897-2459
FAX (480} 892-5446

Radiochemical Activity in Water (pCi/L)

Transwest Geochem
3725 E. Atlanta Avenue
Suite 2
Phoenix, AZ 85040-2960

Sample Received: May 12, 2005
Analysis Completed: May 25, 2005

Gross Alpha Radium Radium Total Radium
Sample ID Activity Method 226 228 (pCi/L)
600/00-02 Activity Activity
(pCi/L) Method Method
903.1 904
(pCi/L) (pCi/L}
12T-655 98+15 <03 <04 <0.4
12T-633 12. £ 1.7 <03 <0.3 <0.3
12K-320 09+04 — e e

Robert L. Metzger%.D., CH.P.




Arizona Department of Environmental Quality
Drinking Water Additional Radiochemical Analysis Report
*#**Samples To Be Taken At POE Only***

System ID System Name
05/11/2005 2:00 Carlene McCutcheon
Sample Date Sample Time Owner/Contact Person
POE# Owner/Contact Fax Number
COMPLIANCE SAMPLE TYPE
[ ] Reduced Monitoring Date Q1 Collected
[:l Quarterly Date Q2 Collected
|:| Composite of four quarterly samples Date Q3 Collected
Date Q4 Collected

***RADIOCHEMICAL ANALYSIS***
>>>To be filled out by laboratory personnel<<<

Analysis MCL Reporting Contaminant Cont. Analyses Result Exceed
Method Limit Name Code Run Date MCL
15 pGi/L Adjusted Gross 4000

Alpha
600/00-02 3 pCy/L Gross Alpha 4002  05/18/2005 9.8+1.5
7500 - Rn Radon 4004
00-07 30 pg/L (reserved) Combined Uranium 4006

Uranium 234 4007

Uranium 235 4008

Uranium 238 4009

5 pCi/lL 1 pCi/L Combined Radium 4010  05/19/2005 <0.4

(226,228)
903.1 1 pCi/L Radium 226 4020  05/19/2005 <03
904.0 1 pCi/L Radium 228 4030  05/16/2005 <04

¥ LABORATORY INFORMATION***
>>>To be filled out by laboratory personnel<<<
Specimen Number: 12T-655
Lab ID Number:  AZ0462  Lab Name: Radiation Safety Engineering, Inc.
Comments: 24813 Authorized Signature: 2. 7“2 }A%‘;\)
rr

Date Public Water System Notified:

DWAR 6: 2003



Arizona Department of Environmental Quality
Drinking Water Additional Radiochemical Analysis Report
***Samples To Be Taken At POE Only***

System 1D System Name
05/11/2005 02:30 Carlene McCutcheon
Sample Date Sample Time Owner/Contact Person

602-437-0660

POE# Owner/Contact Fax Number
COMPLIANCE SAMPLE TYPE
|___] Reduced Monitoring Date Q1 Coliected
D Quarterly Date Q2 Collected
L] Composite of four quarterly samples Date Q3 Collected

Date Q4 Collected
*HFRADIOCHEMICAL ANALYSIS*#*
>>>To be filled out by laboratory personnel<<<

Analysis  MCL Reporting  Contaminant Cont. Analyses Result Exceed
Method Limit Name Code Run Date MCL
15 pCi/LL Adjusted Gross 40300
Alpha
600/00-02 3 pCi/L Gross Alpha 4002  05/18/2005 12.£1.7
7500 - Rn Radon 4004
00-07 30 pg/L (reserved) Combined Uranium 4006
Uranium 234 4007
Uranium 235 4008
Uranium 238 4009
5 pCi/L 1 pCi/L Combined Radium 4010  05/19/2005 <0.3
(226,228}
903.1 I pCi/L Radium 226 4020  05/19/2005 <03
904.0 I pCi/L Radium 228 4030  05/19/2005 <03

¥ LABORATORY INFORMATION*#%*
>>>To be filled out by laboratory personnel<<<

Specimen Number: 12T-633

Lab ID Number: = AZ0462  Lab Name: Radiation Safety Engineering, Inc.

Comments: 24814 Authorized Signature: _&-A7 2. hod . )
7/

Date Public Water System Notified:
DWAR 6: 2003




Arizona Department of Environmental Quality
Drinking Water Additional Radiochemical Analysis Report
***Samples To Be Taken At POE Only***

System ID System Name
05/11/2005 03:10 Carlene McCutcheon
Sample Date Sample Time Owner/Contact Person
602-437-0660
POE# Owner/Contact Fax Number
COMPLIANCE SAMPLE TYPE
[] Reduced Monitoring Date QI Collected
[ ] Quarterly Date Q2 Collected
[:l Composite of four quarterly samples Date Q3 Collected
Date Q4 Collected

¥ *RADIOCHEMICAL ANALYSIS*#%
>>>To be filled out by laboratory personnel<<<

Analysis  MCL Reporting  Contaminant Cont. Analyses Result Exceed
Method Limit Name Code Run Date MCL
15 pCy/L Adjusted Gross 4000
Alpha
600/00-02 3 pCy/L Gross Alpha 4002  05/18/2005 0.9+0.4
7500 - Rn Radon 4004
00-07 30 ug/l (reserved) Combined Uranium 4006
Uranium 234 4007
Uranium 235 4008
Uranium 238 4009
5pCiL 1 pCi/L Combined Radium 4010
(226,228)
903.1 1 pCi/L Radium 226 4020
904.0 1 pCi/L Radium 228 4030

Specimen Number:
Lab ID Number:

***LABORATORY INFORMATION***
>>>To be filled out by laboratory personnel<<<

12K-320
AZ0462

Comments: 24815

Lab Name: Radiation Safety Engineering, Inc.

Date Public Water System
DWAR 6: 2003

Notified:

Authorized Signature: _£-£.77 . )._,Z:,j
4 /



Radiation Safety Engineering, Inc

3245 North Washington Street
Chandler, AZ 85225
5/25/2005
Quality Assurance Report
Work Order: 0505165
Standards
Ratio of O/E Acceptable
Analysis (O/E + 25) limits
Alpha 0.99 0.85—1.15
Beta NA 0.85-1.15
Utranium NA 0.85- 115
Radon NA 0.85-1.15
Radium-226 0.95 0.85-1.15
Radium-228 1.12 0.85 - 1.15
Strontium NA 0.85-1.15
Tritium NA 0.85—1.15
Blanks
Analysis Observed Expected Acceptable
Alpha <0.2 <1.0 <1.0
Beta NA <3.0 <30
Uranium NA <0.8 <03
Radon NA <150 <200
Radium-226 <0.5 <0.7 <09
Radium-228 <0.5 <0.7 <09
Strontium NA <0.8 <09
Tritium NA < 400 < 500

NA Not applicable.

st T )

Robert L. MetzgepZPh.D., C.H.P.
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GEOCHEWM

June 13, 2005

Chris Courtney
URS Corporation
7720 N. 168" St.
Suite 100

Phoenix, AZ 85020

Re:  Desert Rock Energy/23444264.33202

Work Order No.: 0505165

Dear Chris,

Attached is the original Report of Analysis from Aquatic Consulting & Testing, Inc.
(AZ0003) for the samples received on 5/12/2005 11:20:00 AM. The following analysis
was performed:

Method No. SM 2520 B - Salinity

If you have any questions regarding the results, please call me. We appreciate your
business and thank you for choosing Transwest Geochem.

Sincerely,

CoerorneCodchom

Carlene McCutcheon
Proiect Manager

ADHS License No. AZM133/AZ0133

. _ _ CUNFIDENTIAL AND P
3725 E. Atlanta Ave. = Suite 2 « Phoenix, Arizona 85040 + (502) 437-0330 « 1-800-927-5183 » Fax (602) 437-0660

3860 S. Palo Verde Rd. » Suite 301 » Tucson, Arizona 85714 « (520 573-1061 + Fax (520} 573-1063



IT

AQUATIC CONSULTING

& TESTING, INC.

1525 W, University Drive, Suite 106
F.Q, Box 1510
Tempe, Arizona 85281

Phone: (480} 921-8044 « FAX: (480) 921-0049

Lic. No. AZ0003

|

LABORATORY REPORT

Client: Transwest Geochem, Inc.
3725 E. Atlanta Avenue, #2
Phoenix, AZ 85040

Attn: Carlene McCutcheon
RESULTS

Date Submitted: 05/12/05
Date Reported: 06/08/05

Client 1D: 0505165-01D
ACT Lab No.: BM05028

Analysis Date

Sample Type: Groundwater
Sample Time: 05/11/05 14:00

Parameter Start End _Method No. Result Unit
Conductivity 05/20/05 05/20/05 120.1 255, umhofem @ 25 C
. Salinity 05/20/05 (5/20/05 SM2520B 0.2 ppt
Client ID: 0505165-02D Sample Type: Groundwater
ACT Lab No.: BM05029 Sample Time: 05/11/05 14:30
Analysis Date
Parameter Start End _Method No. Result Unit
Conductivity 05/20/05 05/20/05 120.1 269. umholem @ 25C
Salinity 05/20/05 05/20/06 SM 2520 B 0.2 ppt -
Client 1D: 0505165-03D Sample Type: Groundwater
ACT Lab No.: BM05030 Sample Time: 05/11/05 15:10
Analysis Date
Parameter Start End Method No. Result Unit
Conductivity 05/20/05 05/20/05 120.1 492, umhofem @ 25 C
Salinity 05/20/05 (5/20/05 SM 2520B 0.3 ppt

Reviewed by: /‘)L‘A"""Qg

M.

Féederick A. Amalfi, Ph\Q)
Laboratory Director

Page 1 of 1



QC Report

Sample Method Blank QCS Duplicate Dupflicate Spike Spike
QC Parameter Result Result % Ree Resuit RPD Result % Rec

Batch ID:  COND-27765 QCID:  BMOS390 Samples: BMOS028 BMOS029 BMOS030
Conductivity 1130. 1120. 0.888

Page 1 of 1



o0~

- A pRAIYY :4q paysmbumgey
A
Q097 G275 I\_\X\v V\ g poapsed  BOTY @I=9|C! i +£q paysmbuiey
Y /ared amnyRred -~
Ve = SISHEAIo]) JO ON [e10]
EOG (R vV S[eas ApoISny
mnumﬁ“\wv RsqQY mrm\h 0B PRALRIYY
-99] ( PIoDy/ WRIquy smeeddip “eJep Nue[g PomsIN Surpniout ‘podai 9O € opraoxd ases|d ‘seonjorad Liojeloqe] prepuels
= ydpy sdues ) moA 1ad pasodsip oq UES pie PAILIMGAL 3¢ 03 pal J0U Op sardures oy ‘SISAJRTER I8y SIUSWWOD)

henreSe

=NV TV S ! {d 00'0LiE S00Z/1M/G| Jejempunols) | Qg0 0ZENZL
G YN b ! Nd 0D'0EZ S00Z/L HG| Ieempuncid) | Geo 597121
HZAS0YA ) L W 00:00Z S002/L1/S| Jslempuncin | a0 S59-1Z1
“lovaLNODEMNG SIsuu0g  Bjeq UoRoa(I0D Xy ansL al edues JualD
s)sa) paisenbay
Go-Ael-Z) 1gg5e Zv "adwal
6¥00-126 (08F)  Xvd 90} oINS eAuQ ANSIBAIUN A 5TGL
ppog-Lz6 (0gy) 3L ou) ‘Buyse |, g Bunsuog agenby
: :10}28U0OqNS
Z0ZEeE yozkyee ABlaug yooy pasaq Boalold Ovosg Zv “Xusold
0990-26% (Z08)  Xvd Z 8ung
et =143 ] 10
5915050 28RO HOM oge0-2ev (209) 1AL anusAY BUENY ‘3 §2LE

UuosYINDOW aualied

WIHIOAZ)
ISSMENVVAL

L 1o abed AQ01SNJ-40-NIVHI



YOOZILZH, : Pastey f . . . 1 seihues @) Adoa yuid *Hoda: vy Jo) A0GD #ERA, 1D.L 91 AJCD UM

- o N
- = . : €
o7 n."\\,\,m.\\bn 7 \.th.i“w U\m«u\\ﬁﬁ ?ur Q\ Y&dﬁ& Z
p N . Eﬁioﬂ Q\WB ) L
o aWpfeleq - (aweNuud) | Aeamtm_wv ”E.umamumm . oo (eweN uud) - 5
T i - ;
s ~ ““-.WJE-I.II..."..‘I_ da . rf cg K__"W, xuﬁ;we ’ A ) \\n\\ww
Fd \W et Jf.l.ll.l...l.lrr.lrr
_-..nwg ..m\w ,2 \\\..\\-\n\\i\” ‘ N
BN opy o, BE ] N I ——N
Yd A 11 | | _
g R EN AR 20D 4D 4D e b STSTSE] Md | 6ee 1
ol _$0 99 SMIXIXIX [>T 1 ot bl gofile | pro £59-tel
eSSty AL LA RNANXD ~ - si%_\am 2@ 559 -2
g swe i) 72 B|IEIE || RST8] & 8] vmm dues | N e
SR LICIA S HHHHHBHHHE e s
- AR E NN A HEHHEI R e = -
, o P . 4 P q c|Z|2|E|2|E|le|5|Z]| % -
= i g0 2o =) 8 I8 B g PURCRM) WIN (BN ) S8Al- .
RER I (B SR -l b JElE|) 8 % ooy es ,
SE T FREEL T 7] 1285 | | (e =D
= T | T £k g :
= m\; 4+ m; N S |- L ldEogd w._n_..._«m
& = 5] 3 = o
L/HE mn g 3 \N\Q\NM.M }om\i_}mw
NCL LR Phpd oy 154
| : LIRNORI SISATeNY. F0t55 AT hhhiZ
. S/ ls - 0gs [0E U ST oA L
QY s YK gl Y L M_
4 \M\G 547 277 Y [ene 345
n - T 7 i ZIYp)
[P go THY T 00 sun W éé_\ ! %Q
7 o T7 ebeg (07775 =ra +  £80L-€/5{0g8)  xed- {0990-/E1 (Z09) -_A#rxed A ;q:Miﬂwlh!WVh[Jl
. ST oN 9pib dom 1oL 1904-E£5 (025) :Buoud {peeo-ze (209) “:suoyd u&mmmm..wmu _ w :
m. Q5% s ¥1/G8 BUOZINY ‘UOSIN, T 07058 BUOZLY “Xuaoyd hmm\—.-mg ..N
o Apoisns jo ureyn % 108°01S "PH OPIOAOIEd 'S 098E  ZQIS SV BlUeny '3 6Z/¢
Bonorra B, S S R TR o et 2l St i P TS SRR o ko L el o ettt Bl aert e Tl w2 T et s RN TR Y L e



February 5, 2007

Ms. Jennifer Pyne

URS Corporation

7720 N 16™ Street, Suite 100
Phoenix, AZ 85020

Re:  Final Well Impact Report — Revision No. 2
Desert Rock Energy Project, Four Corners Area, New Mexico
Miller Brooks Project Number 684-0001-0003

Dear Ms. Pyne:

Miller Brooks Environmental, Inc. (Miller Brooks) has prepared this letter report on
behalf of Sithe Global Power, LLC (Sithe) for the proposed Desert Rock Power Plant
located in the Four Corners Area, New Mexico (see Figure 1). This report is based upon
a previous study conducted by URS Corporation (URS) in 2005 (URS, 2005) and a
revised study conducted by Miller Brooks in 2006 (Miller Brooks, 2006). This report
was prepared to incorporate additional revisions to the groundwater model requested by
the U.S. Environmental Protection Agency (EPA) in a letter to URS dated November 16,
2006 (EPA, 2006) and comments made during a meeting held in Farmington, New
Mexico on November 29, 2006. This report presents the model input revisions and
resulting drawdown impacts related to those comments. The project background,
hydrogeology, and aquifer characteristics used in this modeling study can be found in the
previous well impact report (Miller Brooks 2006).

New tables and figures prepared by Miller Brooks and contained within this report
include the following:

Table 1 Groundwater Modeling Input Data

Figure 1 North Well Field 20-Year Impact
Figure 2 North Well Field 40-Year Impact
Figure 3 South Well Field 20-Year Impact
Figure 4 South Well Field 40-Year Impact
Figure 5 Both Well Fields 20-Year Impact
Figure 6 Both Well Fields 40-Year Impact

Model Assumptions

The groundwater model code selected for this study is the U.S. Geological Survey’s
MODFLOW-96 (Harbaugh and McDonald, 1996), with the advanced graphical interface
Groundwater Vistas® (Rumbaugh and Rumbaugh, 1996), which is consistent with the
original model (URS 2005) and the first revision (Miller Brooks 2006). The



MODFLOW-96 code is widely accepted in the hydrogeologic professional community as
a valid numerical model to simulate groundwater flow in three dimensions. The
graphical interface Groundwater Vistas® was used to generate the drawdown impact
contours included in this report. To provide a more accurate simulation of subsurface
geology, Miller Brooks utilized the computer program Surfer® (Version 8.0) to digitize
and import the bottom elevations of Model Layers 1, 2 and 3. Figure 1 provides a model
boundary map.

The following summarizes the input parameters used in this modeling study. Table 1
provides details on the model input parameters for the original, first and second (current)
revisions.

1) The model domain area was increased from 384 square miles to
784 square miles to mitigate boundary on the drawdown contours and to
incorporate the requested 10-foot drawdown contour.

2.) The model was expanded two miles in both north and south directions and
six miles in both east and west directions (see Figure 1).

3.) The total model grid was increased from 300 columns, 322 rows, and
289,800 model cells to a total of 374 columns, 436 rows and
489,192 model calculation cells. The maximum and minimum grid
spacing remained unchanged and ranged from 247.5 by 165 feet in the
simulated well field area to 990 by 660 feet at the model boundaries.

4.) The bottom of Layer 1 was recontoured as a variable thickness unit, to
extend the layer to the new model boundaries. Layer 1 (the upper model
layer) represents the Mancos Shale and all other geologic units above it.
Layer 1 was modeled as a semi-confined layer, unchanged from the
previous model revision (Miller Brooks, 2006).

5.) The bottom of Layer 2 was recontoured using Surfer®. Layer 2 represents
the Dakota Sandstone, which lies above the Morrison Formation in the
model domain area. Layer 2 remained a uniform thickness of 200 feet,
consistent with the previous model revision (Miller Brooks, 2006).

6.) The previous model revision (Miller Brooks, 2006) set a uniform
thickness of 1,000 feet for the Morrison Formation (Layer 3) variable
elevation (based upon the contour map) (Miller Brooks, 2006). Per EPA’s
request (EPA 2006), Miller Brooks reduced Layer 3 to a uniform thickness
of 600 feet. The bottom elevation of Layer 3 was recontoured by taking
the approximate depth to the top of the Morrison Formation and adding it
to the revised approximate thickness of the Morrison Formation in the
model domain area, to derive a variable bottom elevation that would also
extend to the new model boundaries. Note: Layer 3 (the bottom model
layer) represents the Morrison Formation (the target water-bearing unit
for this study). The Morrison Formation lies beneath the Mancos Shale
and the Dakota Sandstone and ranges in thickness in the model domain
area from 950 to 1,050 feet.



7)

8.)

9)

10.)

11.)

12)

13)

14)

Model Layer 1 — The hydraulic conductivity (K) and horizontal-to-vertical
conductivity ratio (Kn/K,) of 0.0567 feet per day (ft/day) and 10:1 were
unchanged from the previous model (Miller Brooks, 2006).

Model Layer 2 — The K value remained unchanged at 0.3225 ft/day, but
the Ky/K, ratio was changed from 2:1 to 10:1 based upon our reevaluation
of published values for a medium- to fine-grained sandstone (Spitz and
Moreno, 1996) and comments provided by EPA (EPA, 2006).

Model Layer 3 — The distinct K “zones” 0.075 and 0.175 ft/day remained
unchanged from the previous model and were input into the model to
extend to the new model boundaries. The K values were obtained by
taking the median thickness of the Morrison Formation (1,000 feet) and
dividing it by the median transmissivity (T) values in the model domain
area (75 ft’/day and 125 ft?/day). The Ki/K, ratio was changed from a
10:1 to a 2:1 ratio based upon our reevaluation of published values for a
medium- to fine-grained sandstone (Spitz and Moreno, 1996) and
comments provided by EPA (EPA, 2006).

The storage coefficient for all Model Layers was set at 0.00011 (unitless).
This value represents the median published values from nine wells tested
in the Morrison Aquifer (Dam, et al., 1990) and is unchanged from the
previous model revisions (Miller Brooks, 2006).

The specific yield (Sy) for Model Layers 1, 2 and 3 was set at 0.03, 0.15,
and 0.15 (unitless), respectively. The Sy value from the previous model
revision (Miller Brooks, 2006) was unchanged for Model Layer 1. The Sy
value for Model Layers 2 and 3 was changed from 0.24 to 0.15 (unitless)
based on more conservative estimates and comments provided by EPA
(EPA, 2006).

The two well fields consisting of ten equally spaced pumping wells
(identified as Proponent’s Preferred Alternative Water Well Field B,
“Location 1” and “Location 2”) (see Figure 1) remained unchanged from
the previous model revision. Well spacing was unchanged at 1/4 mile.

The simulated wells remained screened entirely and exclusively in the
Morrison Formation (Model Layer 3). Based upon the revised thickness
of Layer 3 per EPA comments (EPA, 2006), the total screened interval in
each pumping well was changes from 1,000 feet (Miller Brooks, 2006) to
600 feet.

Each simulated well pumps at a continuous rate of 442,080 gallons per
day (gpd), or 307 gallons per minute (gpm), for a period of
14,600 consecutive days, or 40 years. This equals the total annualized
project demand of 4,950 af/yr (Sithe, 2005), or 3,070 gpm. This rate
remains unchanged from the previous model (Miller Brooks, 2006). Each
well field (“Location 1” and “Location 2”) was run independently in the
previous model to evaluate the impact at both locations separately. The
same two runs were conducted in this revision in addition to a third run in



which all 20 wells at both well fields were pumped at half the total rate
(153.5 gpm) of a single well field configuration, resulting in the total
demand of 3,070 gpm.

15.) A specified head boundary was set along the northern and southern model
boundaries according to the potentiometric surface contour map compiled
for the Morrison Aquifer. This remains unchanged from the previous
model (Miller Brooks, 2006), with the exception that Miller Brooks had to
extrapolate the constant head boundaries in all directions to accommodate
the extended model boundaries (based upon the potentiometric surface
map) (Miller Brooks, 2006).

16.) No boundaries were set along the western and eastern model boundaries to
allow the model to create its own east-west flow gradient. This remains
unchanged from the previous model revision (Miller Brooks, 2006).

17.) No recharge is simulated from perennial flow along the reach of the Chaco
River due to a lack of stream flow gauge data. This remains unchanged
from the previous model revision (Miller Brooks, 2006).

Model Predictions

Drawdown predictions following 20 years and 40 years of continuous pumping are
graphically presented in Figures 1 through 6 for the South well field “Location 2”, North
well field “Location 17, and the dual North and South well field configuration. The
drawdown predictions are as follows:

Proponent’s Preferred Alternative Water Well Field B, North Well Field “Location 2”

Based upon the input assumptions presented herein, the maximum cumulative 20-year
and 40-year impact resulting from the annual projected withdrawal of 4,950 af/yr, or
3,070 gpm, for “Location 2” is predicted to be 1,885 and 2,010 feet, respectively (see
Figures 1 and 2). The maximum drawdown predicted occurs at the center of the
simulated pumping wells and decreases with distance from the well centers. The model-
predicted, 10-foot impact radius extends approximately 7.2 and 9.8 miles for the 20- and
40-year predictions, respectively, from the center of the simulated well field (see Figures
1 and 2). According to available well set data, there are no water production wells
located within the model-predicted, 10-foot drawdown contour for either the 20- or
40-year predictions. Please note that the model-predicted drawdown presented in Figures
1 and 2 represents the decline in the potentiometric surface relative from the land surface.

Proponent’s Preferred Alternative Water Well Field B, South Well Field ““Location 1

Based upon the input assumptions presented herein, the maximum cumulative 20-year
and 40-year impact resulting from the annual projected withdrawal of 4,950 af/yr, or
3,070 gpm, for “Location 1” is predicted to be 1,920 and 2,020 feet, respectively (see
Figures 3 and 4). The maximum drawdown predicted occurs at the center of the
simulated pumping wells and decreases with distance from the well centers. The model-
predicted, 10-foot impact radius extends approximately 7.5 and 10.1 miles, respectively,



from the center of the simulated well field (see Figures 3 and 4). According to available
well set data, there are no water production wells located within the model-predicted,
10-foot drawdown contour for either the 20- or 40-year predictions. The 40-year
predicted, 10-foot drawdown contour overlaps two monitoring wells (wells 71 and 72;
see Figure 4) registered with the New Mexico Office of the State Engineer. According to
its well records, these are oil/gas test wells, not water production wells. The model-
predicted drawdown presented in Figures 3 and 4 represents the decline in the
potentiometric surface, relative from the land surface.

Proponent’s Preferred Alternative Water Well Field B, Both Well Fields “Location 1
and “Location 2

Based upon the input assumptions presented herein, the maximum cumulative 20-year
and 40-year impact resulting from the annual projected withdrawal of 4,950 af/yr, or
3,070 gpm, for “Location 2” is predicted to be 960 and 1,020 feet, respectively (see
Figures 5 and 6). The maximum drawdown predicted occurs at the center of the
simulated pumping wells and decreases with distance from the well centers. The model-
predicted, 10-foot impact radius extends approximately 7.0 miles from “Location 1” and
6.0 miles from “Location 2” after 20 years, and 8.0 miles from “Location 1” and
9.0 miles from “Location 2” after 40 years from the center of the simulated well fields
(see Figures 5 and 6). According to available well set data, there are no water production
wells located within the model-predicted, 10-foot drawdown contour for either the 20- or
40-year predictions. Please note that the model-predicted drawdown presented in Figures
5 and 6 represents the decline in the potentiometric surface relative from the land surface.

Conclusions

Our conclusions from this revised well impact study are as follows:

e Given the assumptions presented herein, our revised modeling analyses
predicts a maximum decline in potentiometric surface of 2,020 feet (at Well
Field B, “Location 2, see Figure 4) after 40 years of continuous pumping at
the Desert Rock Power Plant’s estimated demand requirements (4,950 af/yr,
or 3,070 gpm). Because groundwater generally occurs under confined
conditions within the study area (Dam, et. al, 1990), resulting in artesian
flow from wells, and the depth to the Morrison Formation is approximately
4,500 feet in both of the modeled well field areas (Well Field B, “Location
1” and “Location 2”), a decline in potentiometric surface of 2,020 feet
below ground surface is unlikely to de-water the Morrison Formation.
Assuming the modeling simulations are representative of actual subsurface
conditions, the results of this revised modeling analysis tends to suggest that
sufficient local groundwater resources are available from the Morrison
Aquifer (at the modeled locations) to meet the projected withdrawal
demands for the proposed Desert Rock Power Plant for the next 40 years.

e This revised model, consistent with the previous version (Miller Brooks,
2006), incorporates conservative aquifer parameters, thus representing what



we believe should represent a worst-case scenario. It also incorporates and
addresses comments on the previous model revision by EPA (EPA, 2006).
This revised model predicts that there should be no loss greater than 10 feet
in the potentiometric surface to existing water production wells in the study
area after 40 years of continuous pumping from either one or both of the
simulated well fields at the Desert Rock Power Plant’s estimated demand
requirements (4,950 af/yr or 3,070 gpm) (see Figures 1 through 6).

Recommendations

Based upon the results of this revised well impact study, Miller Brooks makes the
following recommendations:

1. Miller Brooks recommends incorporating geologic and hydrogeologic data
(as applicable) from the new test wells currently being drilled at the project
site into the revised model to better access drawdown impacts.

2. In addition to modifying aquifer parameters, wells may be added, removed,
repositioned, or modified (i.e., pump rates, screen interval, etc.) in the model
to assist the selected contractor with optimal well placements. This will
help mitigate drawdown impacts associated with the new wells. Predictions
from the revised model would be more indicative of potentiometric surface
drawdown of the Morrison Aquifer than the previous modeling analyses
have suggested.
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Please feel free to contact myself or Stephen Flora at 602-728-0577 with any questions or
concerns regarding this report.

Sincerely,

Chris Courtney, RG
Associate Hydrogeologist

Stephen Flora, GIT
Project Hydrogeologist

Attachments Table 1 — Groundwater Modeling Input Data
Figure 1 — North Well Field — 20 Year Impact
Figure 2 — North Well Field — 40 Year Impact
Figure 3 — South Well Field — 20 Year Impact
Figure 4 — South Well Field — 40 Year Impact
Figure 5 — Both Well Fields — 20 Year Impact
Figure 6 — Both Well Fields — 40 Year Impact
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Current Revision Model Input

Table 1
Groundwater Modeling Input Data

Desert Rock Energy Project, New Mexico

Storage
Layers Geologic Unit Thickness (ft) Notes K (ft/day) Kh/KV ratio coeff. SY ()
1 Mancos Shale variable Leaky upper aquitard 0.0567 10to 1 0.00011 0.03
2 Dakota Sandstone 200 aquifer 0.3225 10to 1 0.00011 0.15
Sandstone (Morrison K1 =0.075,
3 Fm) 600 aquifer K2 =0.125 10to 1 0.00011 0.15
Screen
# Wells Pump Rate (gpm) | Time pumping (days) Well Spacing Interval Model Run
307/well 3070 All of layer 3
10 north well field total 7,300/14,600 1/4 mile 600 feet 1
307/well All of layer 3
10 south well field 3070 total 7,300/14,600 1/4 mile 600 feet 2
153.5/well All of layer 3
20 (10 each well field) 3070 total 7,300/14,600 1/4 mile 600 feet 3
Head Boundary (type) | Hydrualic gradient
Specified Head 0.0041 ft/ft
Model area # columns # rows # cells min cell size | max cell size
28x28 miles 374 436 163,064 per layer | 247.5x 165 ft| 990 x 660 ft
784 square miles 489,192 total
First Revision Model Input (Miller Brooks 2006)
Storage
Layer Geologic Unit Thickness (ft) Notes K (ft/day) Kh/KV ratio coeff. SY ()
1 Mancos Shale variable Leaky upper aquitard |0.0567 10to 1 0.00011 [0.03
2 Dakota Sandstone [200 aquifer 0.3225 2tol 0.00011 (0.24
Sandstone (Morrison K1 =0.075, K2
3 Fm) 1000 aquifer =0.125 2tol 0.00011 (0.24
Screen
# Wells Pump Rate (gpm) |Time pumping (days) |Well Spacing Interval
10 307 7300 (stress period 1) 1/4 mile All of layer 3
total = 3070 14600 (stress period 2) 1000 feet
Head Boundary (type) [gradient
Specified Head 0.0048 ft/ft
Model area # columns # rows # cells min cell size |max cell size
||24x16 miles 300 322 96600 per layer 247.5 x 165 ft |990 x 660 ft
Original Model Input (URS 2005)
Storage
Layer Geologic Unit Thickness (ft) Notes K (ft/day) Kh/KV ratio coeff. SY ()
1 Mancos Shale 650 Leaky upper aquitard |0.0567 10to 1 0.00011 [0.03
Sandstone (Morrison
2 Fm) 1000 aquifer 0.2 10to 1 0.00011 (0.2
Screen
# Wells Pump Rate (gpm) [Time pumping (days) [Well Spacing Interval
10 307 14600 1/4 mile All of layer 2
Head Boundary (type) [gradient
Specified Head 0.0038 ft/ft
Model area # columns # rows # cells min cell size |max cell size
||12X12 miles 280 279 78120 100 X 100 feet|500 X 500 ft
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January 30, 2007

Ms. Jennifer Pyne

URS Corporation

7720 N 16" Street, Suite 100
Phoenix, AZ 85020

Re: Water Quality Comparison Report — A Comparison of 2006 Burnham Chapter Water Well
Data to Historical Morrison Formation Water Well Data
Desert Rock Energy Project, New Mexico

Miller Brooks Environmental, Inc. Project #0684-0001-0001

Dear Ms. Pyne:

Miller Brooks Environmental, Inc. (Miller Brooks) has prepared this report for URS Corporation (URS),
per Sub-Task 5 of “Work Order No. 2” from URS dated August 31, 2006. This report presents the
analytical results for water samples collected by Ecosphere Environmental Services (Ecosphere) in
Farmington, New Mexico on November 15t 7" and 22" 2006 at six artesian wells located on Burnham
Chapter land adjacent to the proposed Desert Rock Power Plant in the Four Corners Area, New Mexico.
This report also compares that data to historical water quality data from samples collected in wells
reported to have historically withdrawn groundwater from the Morrison Formation located in the Upper
San Juan Basin (Dam et. al, 1990) in the vicinity of the Desert Rock project site (the study area).

PROJECT BACKGROUND

The study area (see Figure 1) is located in the northwestern portion of New Mexico, southeast of
Shiprock and due south of Farmington. The proposed water supply for the Desert Rock Power Plant is
from new production wells proposed for future construction. The proposed wells will be designed to
withdraw groundwater exclusively from the Morrison Formation to mitigate drawdown in Navajo Nation
water supply wells and seeps and springs which derive most, if not all, of their water supply for an upper
confined aquifer (above the Morrison Formation). The locations of the six artesian wells sampled by
Ecosphere used for comparison in this report are shown on Figure 1. Site descriptions, GPS locations and
Ecosphere’s field notes are included in Appendix 1.

The purpose of this report is to compare water chemistry from the six artesian wells sampled by
Ecosphere to historical groundwater chemistry from samples collected in wells reported to have produced
water from the Morrison Formation. The comparison is intended to draw a similarity or dissimilarity in
the two water sources with respect to their geochemical “footprints.” Although not part of this
evaluation, the “footprint” could be evaluated to determine the degree of hydrologic “connectivity”
between seeps- and springs-derived water and Morrison Formation-derived water. This information
could be helpful in relating drawdown at the proposed well field(s) for the proposed Desert Rock Power
Plant as it relates to potential drawdown of artesian wells in the study area.
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Since there are few documented wells constructed and currently producing groundwater exclusively from
the Morrison Formation in the study area (Miller Brooks, 2006), this report compares the artesian well
data to historical water quality data for groundwater samples collected in wells reported to have
withdrawn groundwater from the Morrison Formation (Dam, et. al, 1990). The historical data are a
compilation of wells sampled between 1948 and 1986 (Dam, et. al, 1990) located within and outside of
the study area but within the same geologic province (the Upper San Juan Basin). Due to a lack of well
construction records, we cannot conclusively confirm if the Morrison Formation well data set used in this
report represents groundwater produced exclusively from the Morrison Formation.

WATER QUALITY RESULTS

The water quality data presented in the report are discussed in the following four sections:

General Chemistry
Major Anions
Major Cations
Other Metals

For ease of reference, samples colleted by Ecosphere on November 1% 7" and 22" 2006 from the six
artesian wells (Figure 1) will be referred tot as the “artesian wells.” Samples collected from wells
completed in the Morrison Formation (Dam, et. al., 1990) will be referred to as the “’Morrison Formation
wells.” Table 1 provides a summary of the water quality data referenced in this report. The laboratory
analytical reports from Green Analytical Laboratories, Inc. for the six artesian wells sampled are included
as Appendix 2.

This report compares the median values of concentrations (for the selected constituents) of the Morrison
Formation well data set to the average values of the artesian well data set, presented in Table 1 as a
“coefficient of variation” (in percent). In addition, we have prepared stiff plots of each artesian well
sampled (Figure 2) and a comparative stiff plot using the median concentrations from the Morrison
Formation well data set (Figure 3) and the average values from the artesian well data set. These stiff plots
are intended to graphically demonstrate the similarity or dissimilarity in geochemistry of the two water
sources.

General Chemistry

Specific Conductance (SC) and Total Dissolved Solids (TDS):

The average concentration of SC and TDS from the artesian wells sampled is 3,558 microsiemens per
centimeter (us/cm) and 2,489 milligrams per liter (mg/L), respectively (Table 1). The median
concentration of SC and TDS from the Morrison Formation wells is 876 ps/cm and 614 mg/L,
respectively. The calculated coefficient of variation in SC and TDS from the two water sources is 86 and
85 percent, respectively. The highest SC and TDS concentrations from the artesian wells sampled were at
“well 01,” with a concentration of 7,510 us/cm and 6,100 mg/L, respectively.
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Fluoride:
The average concentration of Fluoride from the artesian wells sampled is 2.07 mg/L (Table 1). The

median concentration of Fluoride from the Morrison wells is 0.6 mg/L (Table 1). The calculated
coefficient of variation in Fluoride from the two water sources is 78 percent.

Nitrate:
The average concentration of Nitrate from the artesian wells sampled is 0.78 mg/L. The median

concentration of Nitrate from the Morrison wells is 0.4 mg/L (Table 1). The calculated coefficient of
variation in Nitrate from the two water sources is 45 percent.

pH:

The average pH value from the artesian wells sampled is 8.21 (Table 1). The median pH value from the
Morrison wells is 8.2 (Table 1). The calculated coefficient of variation in pH from the two water sources
is less than one percent.

General Chemistry Summary

The two water sources have an average coefficient of variation for the general chemistry constituents
presented of 59 percent (Table 1). The high discrepancy in the coefficient of variation for SC, TDS and
nitrate would suggest that the two water sources have different geochemical “footprints” with regard to
the general chemistry constituents presented in this report.

Major Anions
Alkalinity:

The average concentration for Alkalinity (CaCO3) from the artesian wells sampled is 335 mg/L. The
median concentration for Alkalinity from the Morrison wells is 200 mg/L (Table 1). The calculated
coefficient of variation in Alkalinity from the two water sources is 36 percent.

Sulfate:

The average concentration for Sulfate from the artesian wells sampled is 1,498 mg/L. The median
concentration for Sulfate from the Morrison wells is 160 mg/L (Table 1). The calculated coefficient of
variation in Sulfate from the two water sources is 114 percent. The highest Sulfate concentration from the
artesian wells sampled is at “well 01,” with a concentration of 3,900 mg/L.

Chloride:

The average concentration for Chloride from the artesian wells sampled is 56 mg/L. The median
concentration for Chloride from the Morrison wells is 8.9 mg/L (Table 1). The calculated coefficient of
variation in Chloride from the two water sources is 103 percent.

Major Anion Summary
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The two water sources have an average coefficient of variation for the major anions presented of 84 percent
(Table 1). The two water sources have a relatively low coefficient of variation for Alkalinity but a much
higher coefficient of variation for Sulfate and Chloride. The major anion results indicate that the Morrison
wells are Carbonate-dominated waters (due to high Alkalinity (CaCOs3) concentrations, with lesser
concentrations of Sulfate and Chloride), while the artesian wells are Sulfate-dominated waters (with higher
Sulfate concentrations, as described above). This would suggest that the two water sources have different
geochemical “footprints” with regard to the major anions presented in this report.

Major Cations

Sodium:

The average concentration of Sodium from the artesian wells sampled is 659 mg/L. The median
concentration for Sodium from the Morrison wells is 140 mg/L (Table 1). The calculated coefficient of
variation in Sodium from the two water sources is 92 percent.

Calcium:

The average concentration of Calcium from the artesian wells sampled is 99 mg/L. The median

concentration of Calcium from the Morrison wells is 14 mg/L (Table 1). The calculated coefficient of
variation in Calcium from the two water sources is 106 percent.

Magnesium:

The average concentration of Magnesium from the artesian wells sampled is less than 15 mg/L. The
median concentration of Magnesium from the Morrison wells is 3.7 mg/L (Table 1). The coefficient of
variation in Magnesium from the two water sources is 85 percent.

Potassium:

The average concentration of Potassium from the artesian wells sampled is 3.92 mg/L. The median
concentration for Potassium from the Morrison wells is 2 mg/L (Table 1). The calculated coefficient of
variation in Potassium from the two water sources is 46 percent.

Major Cations Summary

The two water sources have an average coefficient of variation for the major cations presented of 82 percent
(Table 1). The two water sources have a relatively high coefficient of variation in concentrations of the
major cations compared, suggesting that the two water sources have different geochemical “footprints” with
regards to major cations. However, it should also be noted that both water sources are Sodium-dominated
with respect to the major cations compared in this report (both have relatively high Sodium concentrations,

with lesser concentrations of Calcium, Magnesium, and Potassium, as described above).
Other Metals

Arsenic:
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The average concentration of Arsenic from the artesian wells sampled is 0.0008 mg/L. The median
concentration for Arsenic from the Morrison wells is 0.02 mg/L (Table 1). The calculated coefficient of
variation in Arsenic from the two water sources is 131 percent.

Manganese:

The average concentration of Manganese from the artesian wells sampled is 0.0047 mg/L. The median
concentration of Manganese from the Morrison wells is 0.1 mg/L (Table 1). The calculated coefficient of
variation in Manganese from the two water sources is 50 percent.

ron:

The average concentration of Iron from the artesian wells sampled is 0.07 mg/L. The median
concentration of Iron from the Morrison wells is 0.6 mg/L (Table 1). The calculated coefficient of
variation in Iron from the two water sources is 112 percent.

Other Metals Summary

The two water sources have an average coefficient of variation for the other metals presented of 98 percent
(Table 1). This would suggest that the two water sources have different geochemical “footprints” with
regard to the other metals presented in this report.

CONCLUSIONS

The artesian wells have higher concentrations of the major cations, major anions, SC, and TDS than the
Morrison wells (see Table 1). The waters sampled from the artesian wells are Sodium Sulfate dominated,
with relatively high concentrations of SC and TDS. In comparision, Morrison Formation wells are
Sodium Carbonate dominated, with much lower concentrations of SC and TDS than the artesian wells
sampled. The average coefficient of variation between the concentrations for those constituents
presented herein for the artesian wells and the Morrison Formation Wells is 81 percent (Table 1). The
stiff plots comparison (Figure 3) illustrates the relatively high dissimilarity in the ionic strengths of the
two water sources. Based upon the data presented herein, the two water sources have distinct and
dissimilar geochemical “footprints.”

REFERENCES
Dam, W.L., Kernodle, J.M., Leavings, G.W., and Craig, S.D., 1990, Hydrogeology of the Morrison

Formation in the San Juan Structural Basin, New Mexico, Colorado, Arizona, and Utah; U. S. Geological
Survey Water Resources Hydrologic Investigations Atlas HA-720-J, Sheets 1 and 2.



Ms. Jennifer Pyne
URS Corporation
January 30, 2007

Page 6

Miller Brooks Environmental Inc., 2006, Final Well Impact Report — Revision No. 1, Desert Rock Energy
Project Four Corners Area, New Mexico, Sithe Global Power L.L.C.; October 5

If you have any questions or concerns, please do not hesitate to contact us at (602) 728-0577.

Sincerely,
Miller Brooks Environmental, Inc.

Chris J. Courtney, RG, PG
Office Manager/Associate Hydrogeologist

Stephen P. Flora, GIT
Project Hydrogeologist

Attachments: Table 1 — General Water Chemistry of Groundwater Produced from the Morrison
Formation in the San Juan Basin
Figure 1 — Desert Rock Energy Project — Burnham Chapter Well Monitoring Locations
Figure 2 — Stiff Diagrams — Burnham Artesian Wells
Figure 3 — Stiff Diagrams — Historical Morrison Wells vs. Burnham Artesian Wells
Appendix 1 — Ecosphere Artesian Well Site Descriptions and Field Notes
Appendix 2 — Laboratory Analytical Results, Green Analytical Laboratories, Inc.

cc: Miller Brooks Project File 684-0001-01

V:\URS\Desert Rock Energy\684-0001-0001\Burnham Chapter Sampling\Seeps and Springs Report\Burnham Water Quality Report Final (1-30-
07).doc
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General Water Chemistry of Groundwater Produced from the Morrison Formation in the San Juan Basin
Desert Rock Energy Project, New Mexico

Water Quality Data from 1948-1986 (Dam et. al, 1990) Burnham Water Well Analytical Results, 2006 Coefficient
Parameter # of samples Minimum Maximum Median 01 02 03 04 05 06 | Average of Variation
GENERAL CHEMISTRY

Specific Conductance (us/cm) 52 300 6,000 876 7,510 1,740 3,640 1,960 2,920 3,580 3,558 86%
Fluoride 50 0.2 7.7 0.6 0.9 2.4 2.6 0.5 2.7 3.3 2.07 78%
Nitrate (as nitrogen) 21 0.1 4.5 0.4 0.04 2.29 0.7 0.27 1.16 0.21 0.78 45%
Dissolved Solids (TDS) 52 116 5,000 614 6,100 915 2,130 1,220 2,000 2,570 2,489 85%
pH (standard units) 42 6.6 9.4 8.2 7.58 8.2 8.78 8.6 7.97 8.15 8.21 0%
General Chemistry - Average Coefficient of Variation 59%

MAJOR ANIONS
Alkalinity (as CaCO3) 56 10 670 200 396 262 604 284 304 158 335 36%
Sulfate 52 6 3,200 160 3,900 600 1,040 660 1,240 1,550 1,498 114%
Chloride 57 1.1 1,200 8.9 89 19 172 23 17 16 56 103%
Major Anions - Average Coefficient of Variation 84%

MAJOR CATIONS
Calcium 56 0.8 550 14 396 43.3 5.2 11.8 59.1 78.5 99 106%
Magnesium 53 0.1 62 3.7 60.5 4.9 2.9 3 7 11.7 15 85%
Sodium 57 43 1,400 140 1,310 317 763 388 528 647 659 92%
Potassium 56 0.1 24 2 9.4 2.7 3.6 2.6 3.7 1.5 3.92 46%
Major Cations - Average Coefficient of Variation 82%

OTHER METALS
Arsenic 19 0.01 0.21 0.02 0.0012 0.0007 0.0005 | <0.0005 [ 0.0007 | <0.0005 0.0008 131%
Iron 41 0.03 20 0.6 < 0.05 < 0.05 < 0.05 0.06 <0.05 0.08 0.07 112%
Manganese 21 0.01 19 0.1 0.2747 0.0017 0.0039 0.0021 0.0012 0.0023 0.0477 50%
Other Metals - Average Coefficient of Variation 98%
Average Coefficient of Variation for all Constituents 81%

Explanation:

us/cm = microsiemens per centimeter at 25 degrees Celsius

Dissolved constituents are reported in milligrams per liter unless noted otherwise
Radium-226 is reported in Pico curies per liter

< = not detected above the laboratory's lower detection limit (LDL)

MILLER BRODKS
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Figure 2 - Stiff Diagrams
Burnham Wells, Springs, and Seeps
November 2006
Desert Rock, New Mexico
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Figure 3 - Stiff Diagrams
Historical Morrison Wells vs Burnham Artesian Wells
Desert Rock, New Mexico
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Ecosphere Burnham Chapter Artesian Well Monitoring Field Notes

Site 1: Yazzie Well

Physical Setting: Site is located on shallow south sloped flood plain of Chaco Wash drainage. The side
high bank is next to the well. Recent rainfall is documented as sheet flow silt that drains directly into the
well from the northwest from an old eroded two-track dirt road. The deposited silt is alkaline as indicated
by the precipitated white salts coming off the drying deposited soils. Two home sites are located 1000-1500
feet to N and NW.

Plant Community: Vegetation plant community includes saltcedar, rubber rabbitbrush, spreading
rabbitbrush, Drummond’s goldenweed and alkali saccaton plant community. Sandy alluvial deposited soils.
Existing Well Facilities: Well site is fenced off with an existing low concrete well structure covered by a
wooden frame, metal tank and bathtub for water trough. The well provides water for livestock.

Site 2: Hoag Well

Physical Setting: The fenced off well is located north of Brimhall Wash drainage, on the north flood
plains. The well provides water for livestock. Home sites are located 400 feet north of the well.

Plant Community: Plant community consists of scattered saltcedar, rubber rabbitbrush, and alkali
saccaton. The area surrounding the site is heavily grazed.

Existing Well Facilities: On the location in the fenced site are metal water trough, meatl tank, concrete
spring housing, and hand water pump

Site 3: Windmill 3

Physical Setting: The site located on a regional high area surrounded by nearly barren badlands to the
north and to the south is an extensive sand sheet. Access is from a two-track dirt road along the north
region of the site.

Plant Community: Plant community type consists of sparse shadscale, Bigelow’s rabbitbrush, alkali
saccaton and sand dropseed. Silty sand soils are eolian deposited.

Existing Well Facilities: The location has 2 metal water troughs, windmill with solar panel, 2 large metal
holding tanks and 2 taller, smaller volume metal tank elevated several feet above the ground.

Site 4: Burnham Chapter Well

Physical Setting: The well is located on a large open level area 1000 feet south of a major dirt road. Home
sites are located 1000 feet to the southwest. This includes a sheep corral 500 feet to the south of the tanks.
A dirt road from the north is access to the site, the road continues southwest to the home sites.

Plant Community: Grassland plant community includes alkali saccaton, sand dropseed, galleta and purple
threeawn. The site is heavily grazed.

Existing Well Facilities: On the location are 2 large metal holding tanks including 3 tall elevated metal
tanks. A water trough and concrete well housing is located 500 feet to the north.

Site 5: Hand Pump Well 1

Physical Setting: The well is located south of Brimhall Wash on the flood plain, about 1.5 miles east of the
Chapter House. Brimhall Wash drainage is 400 feet to the north.

Plant Community: Vegetation cover type consists of scattered saltcedar, four-winged saltbush,
greasewood, rubber rabbitbrush, broom snakeweed, and alkali saccaton.

Existing Well Facilities: On the location are concrete well housing, hand pump, and 2 small water troughs.

Site 6: Pinabete Wash Windmill

Physical Setting: Windmill is located in a low bowl shaped area surrounded by sand sheet and minor
dunes. To the west is Pinabete Wash drainage floodplain and sandy channel. A fenced off grazing section is
located 150 feet east of the windmill.

Plant Community: Vegetation cover type includes scattered rubber rabbitbrush, saltcedar and alkali
saccaton. Soils are sandy in composition and of eolian and alluvial depositional origin.

Existing Facilities: Active metal windmill, tall metal storage tank and metal water trough.



Ecosphere Burnham Chapter Artesian Well GPS locations

Max_H Update unfilt |Filt_

Well Name Max_PDOP |DOP |Corr_Type Rcvr_Type |GPS Date GPS Time | Sta |Feat Name |Datafile _Pos |Pos
Postprocessed

01l-yazzie well 4.4 1.6|Code GeoXT 11/1/2006 0:00]10:34:11am|[New |Point ge R110109A.cor 6 6
Postprocessed

02-hoag well 25| 1.29|Code GeoXT 11/1/2006 0:00]|11:44:31am|[New |Point ge R110109A.cor 5 5
Postprocessed

03-windmill 3.29 1.7{Code GeoXT 11/1/2006 0:00]12:39:11pm|New |Point _ge R110109A.cor 5 5
Postprocessed

04-burnham tanK 5.09] 3.09|Code GeoXT 11/7/2006 0:00]03:23:31pm|{New |Point ge R110714A.cor 2 2
Postprocessed

05-handpump 5.9 5.4|Code GeoXT 11/7/2006 0:00]04:00:16pm|New |Point ge R110714A.cor 4 4
Postprocessed

06-windmill 2 1.1{Code GeoXT 11/22/2006 0:00{10:11:21am|[New [Point_ge R112209A.cor 4 4

GPS_ Std_ Point

Well Name Data Dicti |Week |GPS _Second [GPS Height|Vert Prec Horz_Prec [Dev Northing Easting _ID

0l-yazzie well [Generic 1399 322465 1621.17 1.4 0.6] 0.37| 4028074.87 718028.42 2

02-hoag well Generic 1399 326685 1644.29 0.8 0.5] 0.23] 4027149.95 722527.27 3

03-windmill Generic 1399 329965 1694.67 0.9 0.6] 0.18] 4018115.02 724204.96 4

04-burnham tanGeneric 1400 253425 1756.77 1.3 1] 0.28] 4023893.25 729024.51 6

05-handpump [Generic 1400 255630 1660.04 0.8 1.7{ 0.51| 4028239.15 725808.82 7

06-windmill Generic 1402 321095 1655.79 0.5 0.4] 0.19] 4035933.24 724857.8 1




Burnham Chapter Seeps, Springs, and Wells Survey

10/18/2006
GPS Waypoint Well ID GPS Coordinates Use
(125)
1 Windmill #1 0724477 Livestock
4027345 (access sample
through storage
tank)
2 Unknown 0722622 None, locked
4033116
3 Unknown 0728681 None, open
4024348
4 Burnham Chapter 0728660 Chapter House,
4024348 residential,
livestock
10 Handpump Well 0724180* livestock
#1 4018120*
Handpump Well Within site of #1 livestock
#2
7 Windmill #2 0726930 Out of service
4020855
9 Windmill #3 0724186 Livestock
4018125
11 Hoag Well 0722536 Livestock
4027140
12 Yazzie Well 0718024 Livestock
4028085
13 Unknown Well 0717827 None, locked
4028215
14 Closed Well 0723429 None, cemented
4039274

*wells are approximately %2 mile north and east from coordinates




Green Analytical Laboratories, Inc.

75 Suttle Street
Durango, CO 81303

Ecosphere Environmental
2257 Main Ave, Patio Level
Durango, CO 81301
Attention:  Tyler Scheid

PROJECT NAME:
PROJECT NUMBER:

SAMPLE |.D.: 01- Yazzie

Desert Rock Burnham

Laboratory Report

GAL I.D.: 611-015-01

Date Received: 11/02/06

Date Reported: 12/07/06
QC Batches:

Sample Date: 11/01/06

Sample Matrix: Water

RESULTS
REPORT

PARAMETER METHOD LIMIT RESULT DIL UNITS
Alkalinity, Total 2320B 10 396 1 mg/L
Alkalinity, Bicarbonate 2320B 10 396 1 mg/L
Alkalinity, Carbonate 2320B 10 <10 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Arsenic 200.8 0.0005 0.0012 1 mg/L
Calcium 200.7 0.5 396 1 mg/L
Chloride 4500CL 10 89 1 mg/L
Conductivity 2510B 1.0 7510 1 uS/cm
Fluoride 4500F C 0.2 0.9 1 mg/L
Iron 200.7 0.05 <0.05 1 mg/L
Magnesium 200.7 0.5 60.5 1 mg/L
Manganese 200.8 0.0005 0.2747 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 0.04 1 mg/L
pH 150.1 NA 7.58 NA SuU
Potassium 200.7 0.5 9.4 1 mg/L
Sodium 200.7 0.5 1310 1 mg/L
Sulfate 4500S04 10 3900 1 mg/L
TDS 2540C 10 6100 1 mg/L
Hardness Calc 10 1240 1 mg/L

John Green, Laboratory Manager




Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

PROJECT NAME: Desert Rock Burnham
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 01- Yazzie Sample Matrix: Water

Laboratory Report

RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
GAL I.D.: 611-015-02
0 Date Received: 11/02/06
0 Date Reported: 01/00/00
0 QC Batches:
Attention:  Tyler Scheid
PROJECT NAME: 0
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 02- Hoag Sample Matrix: 0
Laboratory Report
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
Alkalinity, Total 2320B 10 262 1 mg/L
Alkalinity, Bicarbonate 2320B 10 234 1 mg/L
Alkalinity, Carbonate 2320B 10 28 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Arsenic 200.8 0.0005  0.0007 1 mg/L
Calcium 200.7 0.5 43.3 1 mg/L
Chloride 4500CL 10 19 1 mg/L
Conductivity 2510B 1.0 1740 1 uS/cm
Fluoride 4500F C 0.2 2.4 1 mg/L
Iron 200.7 0.05 <0.05 1 mg/L
Magnesium 200.7 0.5 4.9 1 mg/L
Manganese 200.8 0.0005  0.0017 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 2.29 1 mg/L
pH 150.1 NA 8.20 NA SuU
Potassium 200.7 0.5 2.7 1 mg/L
Sodium 200.7 0.5 317 1 mg/L
Sulfate 4500S04 10 600 1 mg/L
TDS 2540C 10 915 1 mg/L
Hardness Calc 10 128 1 mg/L

John Green, Laboratory Manager



Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

PROJECT NAME: Desert Rock Burnham
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 01- Yazzie Sample Matrix: Water

Laboratory Report

RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
GAL I.D.: 611-015-03
0 Date Received: 11/02/06
0 Date Reported: 01/00/00
0 QC Batches:
Attention:  Tyler Scheid
PROJECT NAME: 0
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 03- Windmill 3 Sample Matrix: 0
Laboratory Report
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
Alkalinity, Total 2320B 10 604 1 mg/L
Alkalinity, Bicarbonate 2320B 10 444 1 mg/L
Alkalinity, Carbonate 2320B 10 160 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Arsenic 200.8 0.0005 0.0005 1 mg/L
Calcium 200.7 0.5 5.2 1 mg/L
Chloride 4500CL 10 172 1 mg/L
Conductivity 2510B 1.0 3640 1 uS/cm
Fluoride 4500F C 0.2 2.6 1 mg/L
Iron 200.7 0.05 <0.05 1 mg/L
Magnesium 200.7 0.5 2.9 1 mg/L
Manganese 200.8 0.0005 0.0039 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 0.70 1 mg/L
pH 150.1 NA 8.78 NA SuU
Potassium 200.7 0.5 3.6 1 mg/L
Sodium 200.7 0.5 763 1 mg/L
Sulfate 4500504 10 1040 1 mg/L
TDS 2540C 10 2130 1 mg/L
Hardness Calc 10 25 1 mg/L

John Green, Laboratory Manager



Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

PROJECT NAME: Desert Rock Burnham
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 01- Yazzie Sample Matrix: Water

Laboratory Report

RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL UNITS
GAL I.D.: 611-058-01
0 Date Received: 11/09/06
0 Date Reported: 01/00/00
0 QC Batches:
Attention:  Tyler Scheid
PROJECT NAME: 0
PROJECT NUMBER: Sample Date: 11/07/06
SAMPLE |.D.: 04- Burnham Sample Matrix: 0
Laboratory Report
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
Alkalinity, Total 2320B 10 284 1 mg/L
Alkalinity, Bicarbonate 2320B 10 208 1 mg/L
Alkalinity, Carbonate 2320B 10 76 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Arsenic 200.8 0.0005 <0.0005 1 mg/L
Calcium 200.7 0.5 11.8 1 mg/L
Chloride 4500CL 10 23 1 mg/L
Conductivity 2510B 1.0 1960 1 uS/cm
Fluoride 4500F C 0.2 0.5 1 mg/L
Iron 200.7 0.05 0.06 1 mg/L
Magnesium 200.7 0.5 3.0 1 mg/L
Manganese 200.8 0.0005 0.0021 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 0.27 1 mg/L
pH 150.1 NA 8.60 NA SuU
Potassium 200.7 0.5 2.6 1 mg/L
Sodium 200.7 0.5 388 1 mg/L
Sulfate 4500S04 10 660 1 mg/L
TDS 2540C 10 1220 1 mg/L
Hardness Calc 10 42 1 mg/L

John Green, Laboratory Manager



Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

PROJECT NAME: Desert Rock Burnham
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 01- Yazzie Sample Matrix: Water

Laboratory Report

RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL UNITS
GAL I.D.: 611-058-02
0 Date Received: 11/09/06
0 Date Reported: 01/00/00
0 QC Batches:
Attention:  Tyler Scheid
PROJECT NAME: 0
PROJECT NUMBER: Sample Date: 11/07/06
SAMPLE |.D.: 05- Handpump Sample Matrix: 0
Laboratory Report
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
Alkalinity, Total 2320B 10 304 1 mg/L
Alkalinity, Bicarbonate 2320B 10 304 1 mg/L
Alkalinity, Carbonate 2320B 10 <10 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Arsenic 200.8 0.0005  0.0007 1 mg/L
Calcium 200.7 0.5 59.1 1 mg/L
Chloride 4500CL 10 17 1 mg/L
Conductivity 2510B 1.0 2920 1 uS/cm
Fluoride 4500F C 0.2 2.7 1 mg/L
Iron 200.7 0.05 <0.05 1 mg/L
Magnesium 200.7 0.5 7.0 1 mg/L
Manganese 200.8 0.0005 0.0012 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 1.16 1 mg/L
pH 150.1 NA 7.97 NA SuU
Potassium 200.7 0.5 3.7 1 mg/L
Sodium 200.7 0.5 528 1 mg/L
Sulfate 4500S04 10 1240 1 mg/L
TDS 2540C 10 2000 1 mg/L
Hardness Calc 10 176 1 mg/L

John Green, Laboratory Manager



Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

PROJECT NAME: Desert Rock Burnham
PROJECT NUMBER: Sample Date: 11/01/06
SAMPLE |.D.: 01- Yazzie Sample Matrix: Water

Laboratory Report

RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
GAL I.D.: 611-124-01
#REF! Date Received: 11/28/06
#REF! Date Reported: #REF!
#REF! QC Batches:
Attention:  Tyler Scheid
PROJECT NAME: #REF!
PROJECT NUMBER: Sample Date: 11/22/06
SAMPLE |.D.: 06 - Windmill Sample Matrix: #REF!
Laboratory Report
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DIL  UNITS
Alkalinity, Total 2320B 10 158 1 mg/L
Alkalinity, Bicarbonate 2320B 10 142 1 mg/L
Alkalinity, Carbonate 2320B 10 16 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Arsenic 200.8 0.0005 <0.0005 1 mg/L
Calcium 200.7 0.5 78.5 1 mg/L
Chloride 4500CL 10 16 1 mg/L
Conductivity 2510B 1.0 3580 1 uS/cm
Fluoride 4500F C 0.2 3.3 1 mg/L
Iron 200.7 0.05 0.08 1 mg/L
Magnesium 200.7 0.5 11.7 1 mg/L
Manganese 200.8 0.0005 0.0023 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 0.21 1 mg/L
pH 150.1 NA 8.15 NA SuU
Potassium 200.7 0.5 15 1 mg/L
Sodium 200.7 0.5 647 1 mg/L
Sulfate 4500504 10 1550 1 mg/L
TDS 2540C 10 2570 1 mg/L
Hardness Calc 10 244 1 mg/L

John Green, Laboratory Manager



January 31, 2007

Ms. Jennifer Pyne

URS Corporation

7720 N. 16" Street, Suite 100
Phoenix, AZ 85020

Re: Water Quality Comparison Report — A Comparison of 2006 Sanostee Chapter Water Well
Data to Historical Morrison Formation Water Well Data
Desert Rock Energy Project, New Mexico

Miller Brooks Environmental, Inc. Project #0684-0001-0001

Dear Ms. Pyne:

Miller Brooks Environmental, Inc. (Miller Brooks) has prepared this report for URS Corporation (URS),
per Sub-Task 5 of “Work Order No. 2” from URS dated August 31, 2006. This report presents the
analytical results for water samples collected by Ecosphere Environmental Services (Ecosphere) in
Farmington, New Mexico on September 6, 2006 at six artesian wells located on Sanostee Chapter land
adjacent to the proposed Desert Rock Power Plant in the Four Corners Area, New Mexico. This report
also compares that data to historical water quality data from samples collected in wells reported to have
historically withdrawn groundwater from the Morrison Formation located in the Upper San Juan Basin
(Dam, et. al, 1990) in the vicinity of the Desert Rock project site (the study area).

PROJECT BACKGROUND

The study area (see Figure 1) is located in the northwestern portion of New Mexico, southeast of
Shiprock and due south of Farmington. The proposed water supply for the Desert Rock Power Plant is
from new production wells proposed for future construction. The proposed wells will be designed to
withdraw groundwater exclusively from the Morrison Formation to mitigate drawdown in Navajo Nation
water supply wells and seeps and springs which derive most, if not all, of their water supply for an upper
confined aquifer (above the Morrison Formation). The locations of the six artesian wells sampled by
Ecosphere used for comparison in this report are shown on Figure 1. Site descriptions, GPS locations and
Ecosphere’s field notes are included in Appendix 1.

The purpose of this report is to compare water chemistry from the six artesian wells sampled by
Ecosphere to historical groundwater chemistry from samples collected in wells reported to have produced
water from the Morrison Formation. The comparison is intended to draw a similarity or dissimilarity in
the two water sources with respect to their geochemical “footprints.” Although not part of this
evaluation, the “footprint” could be evaluated to determine the degree of hydrologic “connectivity”
between seeps- and springs-derived water and Morrison Formation-derived water. This information
could be helpful in relating drawdown at the proposed well field(s) for the proposed Desert Rock Power
Plant as it relates to potential drawdown of artesian wells in the study area.
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Since there are few documented wells constructed and currently producing groundwater exclusively from
the Morrison Formation in the study area (Miller Brooks, 2006), this report compares the artesian well
data to historical water quality data for groundwater samples collected in wells reported to have
withdrawn groundwater from the Morrison Formation (Dam, et. al, 1990). The historical data are a
compilation of wells sampled between 1948 and 1986 (Dam, et. al, 1990) located within and outside of
the study area but within the same geologic province (the Upper San Juan Basin). Due to a lack of well
construction records, we cannot conclusively confirm if the Morrison Formation well data set used in this
report represents groundwater produced exclusively from the Morrison Formation.

WATER QUALITY RESULTS

The water quality data presented in the report is discussed in the following four sections:

General Chemistry
Major Anions
Major Cations
Other Metals

For ease of reference, samples colleted by Ecosphere on September 6, 2006 from the six artesian wells
(Figure 1) will be referred in this report as the “artesian wells.” Samples collected from wells completed
in the Morrison Formation (Dam. et. al., 1990) will be referred to as the “’Morrison Formation wells.”
Table 1 provides a summary of the water quality data referenced in this report. The laboratory analytical
reports from Green Analytical Laboratories, Inc. for the six artesian wells sampled are included as
Appendix 2.

This report compares the median values of concentrations (for the selected constituents) of the Morrison
Formation well data set to the average values of the artesian well data set, presented in Table 1 as a
“coefficient of variation” (in percent). In addition, we have prepared stiff plots of each artesian well
sampled (Figure 2) and a comparative stiff plot using the median concentrations from the Morrison
Formation well data set (Figure 3) and the average values from the artesian well data set. These stiff plots
are intended to graphically demonstrate the similarity or dissimilarity in geochemistry of the two water
sources.

General Chemistry

Specific Conductance (SC) and Total Dissolved Solids (TDS):

The average concentration of SC and TDS from the artesian wells sampled is 479 microsiemens per
centimeter (us/cm) and 233 milligrams per liter (mg/L), respectively (Table 1). The median concentration
of SC and TDS from the Morrison Formation wells is 876 ps/cm and 614 mg/L, respectively. The
calculated coefficient of variation in SC and TDS from the two water sources is 41 and 644 percent,
respectively.



Ms. Jennifer Pyne
URS Corporation
January 31, 2007

Page 3

Fluoride:
The average concentration of Fluoride from the artesian wells sampled is 0.4 mg/L (Table 1). The median

concentration of Fluoride from the Morrison wells is 0.6 mg/L (Table 1). The calculated coefficient of
variation in Fluoride from the two water sources is 31 percent.

Nitrate:
The average concentration of Nitrate from the artesian wells sampled is 0.02 mg/L. The median

concentration of Nitrate from the Morrison wells is 0.4 mg/L (Table 1). The calculated coefficient of
variation in Nitrate from the two water sources is 128 percent.

pH:

The average pH value from the artesian wells sampled is 9.5 (Table 1). The median pH value from the
Morrison wells is 8.2 (Table 1). The calculated coefficient of variation in pH from the two water sources
is 10 percent.

General Chemistry Summary

The two water sources have an average coefficient of variation for the general chemistry constituents
presented of 55 percent (Table 1). The high discrepancy in the coefficient of variation for nitrate and
TDS could suggest that the two water sources have different geochemical “footprints” with regard to the
general chemistry constituents presented in this report.

Major Anions
Alkalinity:

The average concentration for Alkalinity (CaCO3) from the artesian wells sampled is 214 mg/L. The
median concentration for Alkalinity from the Morrison wells is 200 mg/L (Table 1). The calculated
coefficient of variation in Alkalinity from the two water sources is 5 percent.

Sulfate:

The average concentration for Sulfate from the artesian wells sampled is 27 mg/L. The median
concentration for Sulfate from the Morrison wells is 160 mg/L (Table 1). The calculated coefficient of
variation in Sulfate from the two water sources is 101 percent.

Chloride:

The average concentration for Chloride from the artesian wells sampled is 10 mg/L. The median

concentration for Chloride from the Morrison wells is 8.9 mg/L (Table 1). The calculated coefficient of
variation in Chloride from the two water sources is 8 percent.
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Major Anion Summary

The two water sources have an average coefficient of variation for the major anions presented of 38
percent (Table 1). The two water sources have a relatively low coefficient of variation for Alkalinity and
Chloride, but a much higher coefficient of variation Sulfate. The major anions discussed above indicate
that both water sources are Carbonate-dominated waters (due to high Alkalinity (CaCO3). There is no
conclusive evidence in the anion data presented to suggest a similarity or dissimilarity in the two water
sources.

Major Cations

Sodium:

The average concentration of Sodium from the artesian wells sampled is 113 mg/L. The median
concentration for Sodium from the Morrison wells is 140 mg/L (Table 1). The calculated coefficient of
variation in Sodium from the two water sources is 15 percent.

Calcium:

The average concentration of Calcium from the artesian wells sampled is 1 mg/L. The median

concentration of Calcium from the Morrison wells is 14 mg/L (Table 1). The calculated coefficient of
variation in Calcium from the two water sources is 123 percent.

Magnesium:

The average concentration of Magnesium from the artesian wells sampled is less than 0.5 mg/L. The
median concentration of Magnesium from the Morrison wells is 3.7 mg/L (Table 1). The coefficient of
variation in Magnesium from the two water sources is 108 percent.

Potassium:

The average concentration of Potassium from the artesian wells sampled is 0.53 mg/L. The median
concentration for Potassium from the Morrison wells is 2 mg/L (Table 1). The calculated coefficient of
variation in Potassium from the two water sources is 82 percent.

Major Cations Summary

The two water sources have an average coefficient of variation for the major cations presented of 82 percent
(Table 1). The two water sources have a relatively high coefficient of variation in concentrations of the
major cations compared with the exception of sodium, suggesting that the two water sources have different
geochemical “footprints” with regards to major cations. However, it should also be noted that both water
sources are Sodium-dominated with respect to the major cations compared in this report (both have
relatively high Sodium concentrations, with lesser concentrations of Calcium, Magnesium and Potassium,
as described above).
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Other Metals
Arsenic:

The average concentration of Arsenic from the artesian wells sampled is 0.0048 mg/L. The median
concentration for Arsenic from the Morrison wells is 0.02 mg/L (Table 1). The calculated coefficient of
variation in Arsenic from the two water sources is 87 percent.

Manganese:

The average concentration of Manganese from the artesian wells sampled is 0.0006 mg/L. The median
concentration of Manganese from the Morrison wells is 0.1 mg/L (Table 1). The calculated coefficient of
variation in Manganese from the two water sources is 140 percent.

ron:

The average concentration of Iron from the artesian wells sampled is 0.052 mg/L. T he median
concentration of Iron from the Morrison wells is 0.6 mg/L (Table 1). The calculated coefficient of
variation in Iron from the two water sources is 119 percent.

Other Metals Summary

The two water sources have an average coefficient of variation for the other metals presented of 115 percent
(Table 1). In addition, the ionic strengths of the three metals presented are substantially higher in the
Morrison Formation wells. This would suggest that the two water sources have different geochemical
“footprints” with regard to the other metals presented in this report.

CONCLUSIONS

The average coefficient of variation between the concentrations for the constituents presented herein for
the artesian wells and the Morrison Formation wells is 73 percent (Table 1). Generally speaking, the
artesian wells have lower concentrations of general chemistry parameters, major cations, sulfate, and
other metals than the Morrison wells and relatively similar concentrations of Alkalinity (CaCO3) and
Chloride (see Table 1). Both water sources are Sodium Sulfate dominated as illustrated in the stiff plot
comparison (Figure 3). However, Figure 3 also illustrates a relatively significant discrepancy in ionic
strength with regards to Sulfate. The geochemical comparisons presented in this report do not
conclusively indicate a similarity or dissimilarity with respect to the geochemical “footprints” of either
water source.

REFERENCES
Dam, W.L., Kernodle, J.M., Leavings, G.W., and Craig, S.D., 1990, Hydrogeology of the Morrison

Formation in the San Juan Structural Basin, New Mexico, Colorado, Arizona, and Utah; U. S. Geological
Survey Water Resources Hydrologic Investigations Atlas HA-720-J, Sheets 1 and 2.
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Miller Brooks Environmental Inc., 2006, Final Well Impact Report — Revision No. 1, Desert Rock Energy
Project Four Corners Area, New Mexico, Sithe Global Power L.L.C.; October 5

If you have any questions or concerns, please do not hesitate to contact us at (602) 728-0577.

Sincerely,
Miller Brooks Environmental, Inc.

Chris J. Courtney, RG, PG
Office Manager/Associate Hydrogeologist

Stephen P. Flora, GIT
Project Hydrogeologist

Attachments:  Table 1 — Chemistry Comparison -Groundwater Produced from the Morrison Formation in
the San Juan Basin vs. Sanostee Chapter Seeps and Springs Water
Figure 1 — Desert Rock Energy Project — Sanostee Chapter Well Monitoring Locations
Figure 2 — Stiff Diagrams Sanostee Artesian Wells
Figure 3 — Stiff Diagrams Historical Morrison Wells vs. Sanostee Artesian Wells
Appendix 1 — Ecosphere Artesian Well Site Descriptions and Field Notes
Appendix 2 — Laboratory Analytical Results, Green Analytical Laboratories, Inc.

cc: Miller Brooks Project #0684-0001-0001

V:\URS\Desert Rock Energy\684-0001-0001\Sanostee Chapter Sampling\Seeps and Springs Report\Sanostee Water Quality Report Final (1-30-
07).doc



Table 1
Chemistry Comparison -Groundwater Produced from the Morrison Formation in the San Juan Basin vs. Sanostee Chapter Seeps and Springs
Desert Rock Energy Project, New Mexico

Water Quality Data from 1948-1986 (Dam et. al, 1990) Sanostee Water Well Analytical Results, 2006 .
Pw # of samples Minimum Maximum Median 01 | 02 03 04 05 06 | Average ;O\?:rli(;lt_?gr:
GENERAL CHEMISTRY
Specific Conductance (us/cm) 52 300 6000 876 537 406 494 450 441 545 479 41%
Fluoride 50 0.2 7.7 0.6 1 0.3 0.2 0.3 0.2 0.3 0.4 31%
Nitrate (as nitrogen) 21 0.1 4.5 0.4 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 128%
Dissolved Solids (TDS) 52 116 5,000 614 255 205 210 220 220 285 233 64%
pH (standard units) 42 6.6 9.4 8.2 9.41 9.5 9.4 9.5 9.5 9.5 9.5 10%
General Chemistry - Average Coefficient of Variation 55%
MAJOR ANIONS
Alkalinity (as CaCO3) 56 10 670 200 226 187 238 214 214 202 214 5%
Sulfate 52 6 3,200 160 50 16 <10 <10 <10 63 27 101%
Chloride 57 1.1 1,200 8.9 <10 <10 <10 <10 <10 <10 10 8%
Major Anions - Average Coefficient of Variation 38%
MAJOR CATIONS
Calcium 56 0.8 550 14 0.8 0.8 2 0.5 0.6 1 1 123%
Magnesium 53 0.1 62 3.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 108%
Sodium 57 43 1,400 140 133 101 115 103 102 121 113 15%
Potassium 56 0.1 24 2 0.5 <0.5 0.7 0.5 <0.5 <0.5 0.53 82%
Major Cations - Average Coefficient of Variation 82%
OTHER METALS
Arsenic 19 0.01 0.21 0.02 0.0005 0.0052 0.0114 0.0027 0.0045 0.0044 0.0048 87%
Iron 41 0.03 20 0.6 < 0.05 < 0.05 0.06 < 0.05 < 0.05 < 0.05 0.052 119%
Manganese 21 0.01 19 0.1 0.0005 0.0005 0.001 0.0006 0.0005 | <0.0005 0.0006 140%
Other Metals - Average Coefficient of Variation 115%

Average Coefficient of Variation for all Constituents 73%

Explanation:

us/cm = microsiemens per centimeter at 25 degrees Celsius

Dissolved constituents are reported in milligrams per liter unless noted otherwise
Radium-226 is reported in Pico curies per liter

< = not detected above the laboratory's lower detection limit (LDL)

MILLER BRODKS
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Figure 2 - Stiff Diagrams

Sanostee Wells, Springs, and Seeps

September 2006
Desert Rock, New Mexico
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Figure 3 - Stiff Diagrams
Historical Morrison Wells vs. Sanostee Artestian Wells
Desert Rock, New Mexico
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FID_ Comment
01-ghost water
02-no name
03-no name
04-no name
05- no name
06 - redhouse
06 - redhouse well casing loc
07-sanostee chapter mesa

Max_PDOP Max_HDOP Corr_Type

1.89
2.09
2.2
3.79
35
3.29
5
3.7

1.2 Postprocessed Code
1.1 Postprocessed Code
1.29 Postprocessed Code
2.59 Postprocessed Code
1.6 Postprocessed Code
1.39 Postprocessed Code
1.5 Postprocessed Code
2 Postprocessed Code

Rcvr_Type GPS_Date

GeoXT
GeoXT
GeoXT
GeoXT
GeoXT
GeoXT
GeoXT
GeoXT

GPS_Time
9/6/2006 0:00 11:39:41am
9/6/2006 0:00 12:45:01pm
9/6/2006 0:00 01:21:51pm
9/6/2006 0:00 01:59:11pm
9/6/2006 0:00 02:22:36pm
9/6/2006 0:00 02:56:36pm
9/6/2006 0:00 03:03:36pm
9/6/2006 0:00 03:37:21pm

Update_Sta GPS_Height Vert_Prec Horz_Prec Std_Dev Northing

New
New
New
New
New
New
New
New

1758.63
1751.29
1810.22
1790.44
1699.63
1668.73
1671.75
1683.32

8.50E-05
1.56E-04
4.87E-04
1.61E-04
2.85E-04
2.26E-04
5.20E-05
3.35E-04

4036084.33
4047215.11
4042817.26
4040587.84
4041420.55

4044437.6
4044415.35
4048543.61

Easting

696303.61
689464.51
689600.24
698255.12
702950.47
703189.76
702910.94
701980.12

Point_ID

O~NO U WNPRP



Site

01-ghost water

02-no name

03-no name

04-no name

05-no name

06-redhouse

07-sanostee chapter mesa

Conductivity (mS/cm) Temp (deg C) Note

515
374
452
1828
406
397
503

22.4 Artesian well. Open flow, no shut off. Trough runs to pond. Runs year round. Capped in the 1940's or 1950's. Known to taste of metallic substance.

21.9 Hand pump/artesian well. Trough runs to dry pond. 12/8/15, 10/9/68 engraved on brass monument. Concrete bunker water tank of unknown storage capacity.

22.3 Artesian well. Shut off valve engaged. Valve opened and allowed to flow for 5 minutes before sampled. Metal trough. Windmill 3T382 150 feet away.

34.3 Windmill pump/artesian well. Concrete trough. Not flowing, windmill locked. Water trickling at casing. Field measure taken inside of casing slot, no sample taken.

26.7 Artesian well. Open flow, no shut off. Trough runs to pond/wetland. Runs year round. Known for good potability and livestock watering.

28.7 Artesian well. Well piped to shut off valve at Redhouse residence. Drilled to approx 1400 feet in 1979 - info from onsite resident. Steady flow year round with pressure to power large lawn sprinkler. Sample taken from hose outlet.
28.0 Artesian well. Open flow, no shut off. Trough runs to pond/wetland. Runs year round. 12/5/?2, 7/?/65 engraved on monument at casing.



Ecosphere Artesian Well Site Descriptions

Site 01: Ghost Water Well (Chii dii toh)

Physical Setting: Site is located on shallow southeast sloped swale. The site is an area with several dirt
roads that intersect. The site is disturbed with limited vegetation.

Plant Community: Surrounding plant community is sparsely scattered four-winged saltbush, greasewood
and alkali saccaton plant community. Disturbed areas have weedy plant species represented by summer
cypress, false buffalograss, prostrate knotweed and Russian thistle.

Existing Well Facilities: Perennial artesian well with existing concrete well structure, 2 metal troughs and
2 overflow ponds nearby. The well provides water for livestock and small mammals. Navajo families that
live in the region use the well for limited domestic use.

Site 02: Big Gap Well

Physical Setting: The well is located between the Hogback monoclinal ridge to the east and lateral
extensive benches and mesas that surround the eastern foothills of Beautiful Mountain to the west. On site
setting is characterized by a shallow east slope swale. Two large Chinese elm located to the east of the well,
provides shade for livestock.

Plant Community: Three distinct plant community types occur within the spring location. The
northwestern section is dominated by shadscale, New Mexico matted saltbush, broom snakeweed and alkali
saccaton. The southeastern region is dominated by greasewood and limited alkali saccaton. A narrow
riparian community exists next to the well housing the community consists of spikerush, aster and
broadleaf plantain.

Existing Well Facilities: On the location are 2 metal water troughs, concrete spring housing, hand water
pump and a large overflow pond to the southeast.

Site 03: Well # T382

Physical Setting: The site setting is characterized by a shallow southeast sloped swale in a broad open
region. The site shows signs of sheetflow during excessive rainfall.

Plant Community: Plant community type within the spring location consists of sparse four-winged
saltbush, alkali saccaton and Russian thistle.

Existing Well Facilities: The location has 2 metal water troughs, windmill, 1 large metal holding tank and
1 taller, smaller volume metal tank elevated several feet above the ground. This tank is utilized for
domestic water.

Site 04: Well # 20

Physical Setting: The well is located next to a major dirt road intersection. A homesite is located 500-700
feet to the north.

Plant Community: Plant community nearby includes scattered four-winged saltbush, broom snakeweed,
Greene’s rabbitbrush and alkali saccaton.

Existing Well Facilities: On the location are a windmill and metal elevated metal with a concrete water
trough. The elevated tank is used for domestic water.

Site 05: No name or number

Physical Setting: The well is located on a shallow east sloped swale.

Plant Community: Vegetation cover type consists of four-winged saltbush, Bigelow’s rabbitbrush, broom
snakeweed, alkali saccaton and galleta. A narrow riparian community extends to the northeast.

Existing Well Facilities: On the location are water troughs, well, and overflow pond.

Site 06: No well number or name

Physical Setting: The well is located next to an existing lawn surrounded by trees. The actual well is
located approximately 1500 feet to the west. The water is piped down to near several homesites located in
the immediate vicinity.

Plant Community: The vegetation cover consists of lawn grasses, weedy forbs, and Navajo willows.
Existing Well Facilities: On the location is a faucet, sprinkler, lawn and shade trees.



Site 07: No number or name.

Physical Setting: The well is located on the north side of a major dirt road. The site is on top of an elevated
region with gentle slopes away from the well to the north, northeast and south.

Plant Community: The region surrounding the well is covered by salt desert scrub of matted saltbush,
Castle Valley saltbush and sparse galleta. The region northeast of the site is and extended wetland with two
large circular wetlands that occupy a large region before the large overflow pond to the northeast. The
riparian vegetation cover includes spikerush, wirerush, rabbitfoot grass, alkali saccaton, scratchgrass and
water speedwell.

Existing Well Facilities: On the location are wellhead, water trough, plus an extensive wetland to the
northeast and a large overflow pond to the northeast.



Ecosphere Artesian Well GPS locations

FID_|Comment Max_PDOP [Max_HDOP [Corr_Type Rcvr_Type |GPS_ Date GPS_Time Update_Sta
01-ghost water 1.89 1.2|Postprocessed Code |GeoXT 9/6/2006 0:00[11:39:41am |New
02-no name 2.09 1.1|Postprocessed Code |GeoXT 9/6/2006 0:00[12:45:01pm |New
03-no nhame 2.2 1.29|Postprocessed Code |GeoXT 9/6/2006 0:00[01:21:51pm |New
04-no name 3.79 2.59|Postprocessed Code |GeoXT 9/6/2006 0:00[01:59:11pm |New
05- no name 3.5 1.6|Postprocessed Code |GeoXT 9/6/2006 0:00[02:22:36pm |New
06 - redhouse 3.29 1.39|Postprocessed Code |GeoXT 9/6/2006 0:00[02:56:36pm |New
06 - redhouse well casing loc 5 1.5|Postprocessed Code |GeoXT 9/6/2006 0:00[03:03:36pm |New
07-sanostee chapter mese 3.7 2|Postprocessed Code [GeoXT 9/6/2006 0:00[03:37:21pm |New
FID_|Comment GPS_Height |Vert Prec |Horz_Prec Std_Dev Northing Easting Point_ID
01-ghost water 1758.63 0.6 0.5] 8.50E-05 4036084.33 696303.61 1
02-no name 1751.29 0.6 0.4] 1.56E-04 4047215.11 689464.51 2
03-no name 1810.22 0.7 0.5] 4.87E-04 4042817.26 689600.24 3
04-no name 1790.44 0.9 0.8] 1.61E-04 4040587.84 698255.12 4
05- no name 1699.63 1 0.5] 2.85E-04 4041420.55 702950.47 5
06 - redhouse 1668.73 1 0.5] 2.26E-04 4044437.6 703189.76 6
06 - redhouse well casing loc 1671.75 1.6 0.5] 5.20E-05 4044415.35 702910.94 7
07-sanostee chapter mese 1683.32 1 0.7] 3.35E-04 4048543.61 701980.12 8




Ecosphere Artestian Well Field Notes

Site

Conductivity (mS/cm)

Temp (deg C)

Note

01-ghost water

515

22.4

Artesian well. Open flow, no shut off. Trough runs to pond. Runs year round.
Capped in the 1940's or 1950's. Known to taste of metallic substance.

02-no name

374

21.9

Hand pump/artesian well. Trough runs to dry pond. 12/8/15, 10/9/68 engraved
on brass monument. Concrete bunker water tank of unknown storage
capacity.

03-no name

452

22.3

Artesian well. Shut off valve engaged. Valve opened and allowed to flow for 5
minutes before sampled. Metal trough. Windmill 3T382 150 feet away.

04-no name

1828

34.3

Windmill pump/artesian well. Concrete trough. Not flowing, windmill locked.
Water trickling at casing. Field measure taken inside of casing slot, no sample
taken.

05-no name

406

26.7

Artesian well. Open flow, no shut off. Trough runs to pond/wetland. Runs year
round. Known for good potability and livestock watering.

06-redhouse

397

28.7

Artesian well. Well piped to shut off valve at Redhouse residence. Drilled to
approx 1400 feet in 1979 - info from onsite resident. Steady flow year round
with pressure to power large lawn sprinkler. Sample taken from hose outlet.

07-sanostee chapter mesa

503

28.0

Artesian well. Open flow, no shut off. Trough runs to pond/wetland. Runs
year round. 12/5/?2, 7/?/65 engraved on monument at casing.
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Analytical
Laboeratorles, Inc.

GAL ID No.: 609-037,01-06
September 29, 2006

Ecosphere Environmental
2257 Main Ave

Durango, CO 81301
Attention:

Project Name:
Project Number:
Datie Received: 09/08/06

This is to trarismit the attached analytical report. The analytical data and information contained therein
was generated using specified or selected methods contained in references, such as Standard Methods
for the Examination of Water and Wastewater, 18th & 19th editions, and Methods for Determination of
Organic Compounds in Drinking Water, EPA-600/4-79-020.

Samples were received by Green Analytical Laboratories, Inc. in good condition on 09/08/06.
I you should have any questions or comuments regarding this report, please do not hesitate to call.

Ve
Sincerely,

Daldir Jufel
FU{L‘. John Green

Laboratory Director

Enclosure

75 SuTtTrLE STReEET, DuranGe, CoLorapo 81303
TeLepHonE {970) 247-4220 Fax (970} 247-4227

10/04/2006 WED 07:41 [TX/RX NO 82231 [doo2



Oct 04 06 07:5E6a Ecosphere Environmental 89703827259
Green Analytical Laboratories, Inc.
75 Suttle Sfreet
Durango, CO 81303
GAL 1.D.: 609-037-01
Ecosphere Environmental Date Received: 09/08/086
2257 Main Ave Date Reported: 09/29/06
Durango, CO 81301 QC Batches:
Attention;
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sample Date: 09/06/06
SAMPLE |I.D.; 01 - Ghost Water Sample Matrix: Water
Units: mg/L
Metals
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DILUTION
Arsenic 200.8 0.0005 0.0005 1
Calcium 200.7 0.5 0.8 1
iron 200.7 0.05 <0.05 1
Magnesium 200.7 0.5 <0.5 1
Manganese 200.8 0.0005 0.0005 1
Potassium 200.7 0.5 0.5 1
Sodium 200.7 0.5 133 1
Hardness Calc <10 1
D2

fan.l John Gfedh, Laboralory Director

10/04/2006 WED 07:41

[TX/RX NO 8223}

ooz



Oct 04 08 07:56a Ecosphere Environmental 97038272539 P-4
Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303
GAL 1.D.: 609-037-01
Ecosphere Environmental Date Received: 09/68/06
2257 Main Ave Date Reported: 09/22/06
Durango, CO 81301 QC Baiches:
Altention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sampie Date: 09/06/06
SAMPLE L.D.: 01 - Ghost Water Sampie Matrix; Water
Wet Chemistry
RESULTS
REPORT DATE
PARAMETER METHOD LIMIT RESULT UNITS ANALYZED ANALYST
Alkalinity as CaC0O3 2320B 10 226 mg/L.
Chloride 4500CL 10 <10 mg/L.
Conductivity 25108 1.0 537 uS/fem
Fluoride 4500F C 0.2 1.0 mg/L.
Nitrate/Nifrite as N 353.3 0.02 <0.02 mg/L
pH 150.1 NA 9.41 su
Sulfate 4500504 10 50 mg/L
TDS 25400 10 255 mg/L

r_‘og,'_ .Iahnéreﬁ, Laboratory Manager .

10/04/2006 WED 07:41

[TX/RX NO 82231 [@oo04
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Green Analytical Laboratories, Inc.
75 Suftle Street
Durango, CO 81303

GAL I.D.: 609-037-02
Ecosphere Environmental Date Received: 09/08/086
2257 Main Ave Date Reported: 09/29/06
Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER; Sample Date: 09/06/06
SAMPLE LD.: 02 Sample Matrix: Water
Units: mg/L
Metals
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DILUTION
Arsenic 200.8 0.0005 0.0052 1
Calcium 200.7 0.5 0.8 1
Iron 200.7 0.05 <0.05 1
Magnesium 200.7 0.5 <0.5 1
Manganese 200.8 0.0005 0.0005 1
Potassium 200.7 0.5 <0.5 1
Sodium 200.7 0.5 101 1
Hardness Calc <10 1
>.2, 4

fose, Johin Gledrl, Laboratory Director

10/04/2006 WED 07:41 [TX/RX NO 82231 [doo5



Oct 04 06 07:5b6a Ecosphere Environmental

Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

9703827259

GAL L.D.: 609-037-02

Ecesphere Environmental Date Received: 09/08/08
2257 Main Ave Date Reported: 09/28/06
Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Maonitoring
PROJECT NUMBER: ' Sample Date: 08/06/06
SAMPLE 1.D.: 0z Sample Matrix: Water

Wet Chemistry
RESULTS .

: REPORT DATE
PARAMETER METHOD LIMIT RESULT UNITS ANALYZED ANALYST
Alkalinity as CaCO3 2320B 10 187 mg/L
Chloride 4500CL 10 <10 mg/L
Conductivity ‘ 25108 1.0 406 uS/cm
Fluoride 4500F C 02 0.3 mg/L
Nitrate/Nitrite as N 3533 Q.02 <0.02 mg/L
pH 150.1 NA 9.5 su
Sulfate 4500504 10 16 mg/L
DS 2540C 10 205 mg/L
.2, Ll

fop—rr.laim G&erl/ Laborarory Manager

10/04/2006 WED 07:41

[TX/RX NO 82231 006
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Green Analytical Laboratories, Inc.

75 Suttle Street
Durango, CO 81303

Ecosphere Environmental

2257 Main Ave

Ecosphere Environmental

9703827259 p."7

GAL 1.D.: 609-037-03
Date Received: 09/08/06
Date Reported: 09/29/06

Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sample Date: 09/06/06
SAMPLE L.D.: 03 Sample Matrix: Water
Units: mg/L
Metals
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DILUTION
Arsenic 200.8 0.0005 0.0114 1
Calcium 200.7 0.5 2.0 1
Iron 200.7 0.05 0.06 1
Magnesium 200.7 0.5 <0.5 1
Manganese 200.8 0.0005 0.0010 1
Potassium 200.7 0.5 0.7 1
Sodium 200.7 0.5 115 1
Hardness Calc <10 1
o2 Sl

fom-", John Gieel, Laboratory Director

10/04/2006 WED 07:41 [TX/RX NO 8223] 4007



Oct 04 06 07:57a Ecosphere Environmental g703827259 p-8
Green Analytical L.aboratories, Inc.
75 Suttle Street
Durango, CO 81303
GAL 1.D.: 609-037-03
Ecosphere Environmental Date Received: 09/08/06
2257 Main Ave Date Reported: 09/28/06
Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sample Date: 08/08/06
SAMPLE LD.: 03 Sample Matrix; Water
Wet Chemistry
RESULTS
REPORT DATE
PARAMETER METHOD LIMIT RESULT UNITS ANALYZED ANALYST
Alkalinity as CaCO3 23208 10 238 mg/L
Chiloride 4500CL 10 <10 mg/L
Conductivity 2510B 1.0 494 uS/cm
Fluoride 4500F C 0.2 0.2 mg/L
Nitrate/Nitrite as N 353.3 0.02 <Q.02 mg/L
pH 150.1 NA 9.40 su
Sulfate 4500504 10 <10 mg/L
TDS 2540C 10 210 mg/L
D2 fe

Fa)c,", John Green/Laboratory Manager

10/04/2006 WED 07:41 [TX/RX N0 8223] [o08



Oct 04 06 07:57a Ecasphere Environmental 97038272509 .9

Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

GAL 1.D.: 609-037-04
Ecosphere Environmental Date Received: 09/08/06
2257 Main Ave Date Reported: 09/29/06
Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Maonitoring
PROJECT NUMBER: Sample Date: 08/06/06
SAMPLE L.D.: 05 Sample Matrix: Waier
Units: mg/L
Metals
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DILUTION
Arsenic 200.8 0.0005 0.0027 1
Calcium 200.7 0.5 0.5 1
Iron 200.7 0.05 <(.05 1
Magnesium 200.7 0.5 <0.5 1
Mangahese 200.8 0.0005 0.0008 1
Potassium 200.7 0.5 0.5 1
Sodium 200.7 0.5 103 1
Hardness Calc <10 1
DA

Fw,‘- John @reén, Laboratory Director

10/04/2006 WED 07:41 [TX/RX NO 82231 [doo9



M} John %:ez Laboratory Manager

10/04/2006 WED 07:41

Oct 04 0B 07:57a Ecosphere Environmental 8703827259 p.10
Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303
GAL 1.D.: 609-037-04
Ecosphere Environmental Date Received: 09/08/06
2257 Main Ave Date Reported: 09/28/06
Durango, CC 81301 QC Batches:
Aftention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sample Date: 09/06/06
SAMPLE L.D.: - 05 Sample Matrix: Water
Wet Chemistry
RESULTS '
REPORT DATE
PARAMETER METHOD LIMIT RESULT UNITS ANALYZED ANALYST
Alkalinity as CaCO3 23208 10 214 mg/L
Chloride 4500CL 10 <10 mg/L.
Conductivity 25108 1.0 450 uS/cm
Fluoride 4500F C 0.2 0.3 mgfL
Nitrate/Nitrite as N 353.3 0.02 <0.02 mag/L
pH 150.1 NA 9.50 su
Sulfate 4500804 10 <10 mg/L
TDS 2540C 10 220 mg/L

['TX/RX NO 82231 [do1o



Oct 04 OB 07:5%7a Ecosphere Environmental 9703827259 p.11

Green Analytical Laboratories, Inc.
75 Suttle Street
Durango, CO 81303

GAL L.D.: 609-037-05
Ecosphere Environmental Date Received: 09/08/06
2257 Main Ave Date Reported. 09/29/08
Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER!: Sample Date: 09/06/06
SAMPLE 1.D.: 06 ~ Residence Sample Matrix: Water
Units: mg/L
Metals
RESULTS
' REPORT
PARAMETER METHOD LIMIT RESULT DILUTION
Arsenic 200.8 0.0005 0.0045 1
Calcium 200.7 0.5 0.6 1
Iron 200.7 0.06 <0.05 1
Magnesium 200.7 0.5 <0.5 1
Manganese 200.8 0.0005 0.0005 1
Potassium 200.7 0.5 <0.5 1
Sadium 200.7 0.5 102 1
Hardness Calc <10 1
D2 L

{art; John Grebh, Laboratory Director

10/04/2006 WED 07:41 [TX/RX NO 8223] [do011



Nct 04 0B 07:57a Ecosphere Environmental 9703827259
Green Analytical Laboratories, Inc.
75 Sutfle Street
Durango, CO 81303
GAL 1.D.: 609-037-05
Ecosphere Envirenmental Date Received: 09/08/06
2257 Main Ave Date Reported: (9/29/06
Durango, CQ 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sample Date:; 09/06/06
SAMPLE I.D.: 06 - Residence Sample Matrix: Water
Wet Chemistry
RESULTS
REPORT DATE
PARAMETER METHOD LIMIT RESULT UNITS ANALYZED ANALYST
Alkalinity as CaCO3 23208 10 214 mg/L.
Chiloride 4500CL 10 <10 mg/L
Conductivity 25108 1.0 441 uS/em
Fluoride 4500F C 0.2 02 mg/L
Nitrate/Nitrite as N 353.3 0.02 <(.02 mg/L
pH 150.1 NA 9.50 SuU
Sulfate 4500304 10 <10 mg/L
TDS 2540C 10 220 mg/L
D20 fo

PW‘ ' John Gr&n,éfabamrwy Muanager

10/04/2006 WED 07:41

[TX/RX NO 8223]
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Oct 04 O D7:57a

Green Analytical Laboratories, Inc.

75 Suttle Street
Durango, CO 81303

Ecosphere Environmental

2257 Main Ave

Ecaosphere Environmental

9703827259

GAL 1.D.:

609-037-06

Date Received: 08/08/06
Date Reported: 09/29/06

Durango, CO 81301 QC Batches:
Attention:
PROJECT NAME: Desert Rock Monitoring
PROJECT NUMBER: Sample Date: 09/06/06
SAMPLE |.D.: 07 Sample Matrix: Water
Units: mog/l.
Metals
RESULTS
REPORT
PARAMETER METHOD LIMIT RESULT DILUTION
Arsenic 200.8 0.0005 0.0044 1
Calcium 200.7 0.5 1.0 1
Iron 200.7 0.05 <0.05 1
Magnesium 200.7 0.5 <0.5 1
Manganese 200.8 0.0005 <0.0005 1
Potassium 200.7 0.5 <0.5 1
Sodium 200.7 0.5 121 1
Hardness Calc <10 1
(\\‘) -? JJ/’/#

ety John GreoH, Laboratory Director

10/04/2006 WED 07:41
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Oct 04 06 07:58a Ecosphere Environmental 8703827259 p-14

Green Analytical Laboratories, Inc.
75 Suttle Street

Durango, CO 81303

_ GAL I.D.: 609-037-06

Ecosphere Environmental Date Received: 09/08/06
2257 Main Ave Date Reported: 09/29/06
Durango, CO 81301 QC Batches:

Attention:

PROJECT NAME: Desert Rock Moniforing

PROJECT NUMBER: Sample Date: 09/06/06
SAMPLE LD.: o7 Sample Matrix; Water

Wet Chemistry
RESULTS
REPORT DATE

PARAMETER METHOD LIMIT RESULT UNITS ANALYZED ANALYST
Alkalinity as CaCO3 23208 10 202 mg/L

Chiloride 4500CL 10 <10 mg/L

Conductivity 2510B 1.0 545 uS/cm

Fluoride 4500F C 0.2 03 mg/L

Nitrate/Nitrite as N 353.3 0.02 <0.02 mg/L

pH 150.1 . NA 9.50 Su

Sulfate 4500804 10 63 mg/L

TS 2540C 10 285 mg/L

bt:mg-_- John g’e:zf.abaratary Manager

10/04/2006 WED 07:41

[TX/RX NO 82231 o014
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9703827259

Ecosphere Environmental

Jct B4 0B 07:58a

Ana
Laboratories, e,

CHAIN OF CUSTODY RECORD

Page_i\__ of j_

an—-j'crv:';eg
. L0

Client: A NOTES:
Contact; T\lk( _Cj'd\,,:h 1) Ensure proper container packaging. Table 1. - Matrix 'I.‘YP'c FOR GAL USE ONLY
Address: ,7_157 Mad. Pt\m. Elg‘ﬂ\ 2) Ship samples promptly folfowing collection, | 1 = Surface Water, 2= Ground Water GAL JOB #
3) Desigpate Sample Reject Disposition. 3 = Soil/Sediment, 4 =Rinsate, 5 = Oil GoF- 037
Phone Number: 120~ 33L~1<¢ PO# 6 = Waste, 7 = Other (Specify)
FAX Number: Project Name: ] Gt ‘Rmk M\W\‘\% Samplers Signature: [%p EQ!L_)
Lab Name: Green Analytical Laboratories, Inc.  (970) 247-4220  FAX (970) 247-4227 Analyses Required
Address: 75 Suttle Street, Durango, CO 813063
Collection Miscellaneous Preservative(s)
=
2| |28 4
Sample ID Date Time i;; 2% f;:; g % %? @\Q Comments

F - I &

E E E “5: 2 E, 8l 4 §, % E t

BEHERR HEFIEEIE R, e
L 0V - Glanl Aol /6 10 T8 (2 | 3 X Vemail
> o) /i | K [ |3 [| scheid @ecospher
. 03 ajg [l ]2 |3 \
* 0§ Up |20 W2 | 3 ~
* 08 -Rochace | A6 13:03. W3 |3
6 (2 Y IREIEEE
7.
8.
9.
10,
Relinguished by: ()J Sz.i : \ Date: (_‘1 /g /Q'bﬂé) Time: “'I,_L\ Received by: bujpf_;:. Zu//ﬁ Dg‘i"ﬁ-o& Tin;e, L
Relinguished by: L ~ Date: Time: Received by: 7 Dale: Timé:  /

* Sample Reject: [ JReturn [ ] Dispose | ] Store (30 Days)

T

/
/o

Fo1s

[TX/RX NO 8223]
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