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LOGS AND COMPLETION DATA FOR WATER AND MASS BALANCE
WELLS IN MORTANDAD AND TEN-SITE CANYONS

by
Stephen G. McLin, William D. Purtymun, Ada S. Swanton, and Richard J. Koch
Abstract

Twenty-four monitoring wells were drilled and completed in December 1994 as part of a water and
mass balance study for the shallow perched aquifer in the Mortandad Canyon alluvium and in the
lower part of Ten-Site Canyon. The wells penetrated the alluvium containing the aquifer and were
completed into the top of the weathered tuff. Twelve of these wells encountered the Tshirege
Member (Cooling Unit 1g) of the Bandelier Tuff below the canyon alluvium, while ten wells made
contact with the Cerro Toledo interval, which lies between the Tshirege and Otowi Members of the
Bandelier Tuff. The remaining two wells were completed into the alluvium above the weathered
tuff contact. These wells provide access for continuous water level measurement and water
sampling. Data from these new wells will be used to determine changes in alluvial aquifer water
storage, water quality sampling, and estimation of seepage into the unsaturated Bandelier Tuff
below the alluvium. This report documents drilling activities and well completion logs for the
water and mass balance study. These wells also provide critical new data for fourteen north-south
vertical cross-sections constructed for the canyon alluvium.

I. INTRODUCTION

shallow aquifer is in the alluvium and is perched on the underlying weathered Bandelier Tuff, The
aquifer is of limited areal extent because the water in the aquifer is depleted by evapotranspiration
and infiltration into the underlying tuff.

A number of observation wells, test holes, and moisture access tubes have been drilled in
Mortandad Canyon since 1960 (Purtymun 1995). The purpose of these older wells was to
determine the geology, hydrology, and extent saturation in the shallow aquifer. In addition, these
older wells have provided samples to monitor variations in the chemical and radiochemical quality
of the water. However, data from these observation wells are insufficient to determine subsurface
infiltration below the alluvial-tuff contact. Hence, 24 additional wells were completed in the
aquifer with the specific purpose of supporting a continuous water and mass balance study for the
alluvium. Measured inputs for this study include stream gaging data (Shaull et al. 1996), data on
water level and water quality fluctuations in observation wells, and meteorological and
evapotranspiration measurements. Data from the older observation wells, test holes, and moisture
access tubes were used to select final locations for wells drilled in 1994. Several of the older
observation wells may be used in the water and mass balance study to supplement information
from the new wells.

The wells completed in December 1994 are designated as MCWB (Mortandad Canyon
Water Balance) wells, and in an adjacent tributary canyon, as TCWB (Ten-Site Canyon Water
Balance) wells. Locations of these new wells are shown in Fig. 1, while summary completion and
survey data are presented in Tables 1, 2, and 3. The purpose of this report is to document drilling
logs, surveyed locations, and well completion data for these new wells.



II. WELL DRILLING AND CONSTRUCTION

All of the 24 wells reported herein were drilled and completed using the same basic
methods of construction. For the most part, these methods strictly follow- the recommendations of
the U.S. Environmental Protection Agency’s (EPA) Groundwater Monitoring Technical
Enforcement Guidance Document (TEGD). Adherence to these construction guidelines will insure
compliance with the Laboratory’s Resource Conservation and Recovery Act (RCRA)/Hazardous
and Solid Waste Act (HSWA) operating permit, jointly issued by the New Mexico Environment
(NMED) and EPA. Sixteen wells have screened intervals that are equal to or less than ten feet (ft)
in length; these 16 wells meet all RCRA/TEGD guidelines. The other eight wells have 20 ft
screened intervals. Except for screen length, these eight wells also meet all RCRA/TEGD
guidelines. As seen in Fig. 2, wellhead construction is designed to allow operation of a downhole
pump for sampling purposes and placement of a recording pressure transducer to continuously
monitor water levels. The pumps and transducers are permanent installations and will not to be
removed during the course of the study except for occasional repair.

As previously stated, the water and mass balance wells were placed in locations based on
data from older observation wells, test holes, and moisture access tubes in the canyon. The
anticipated contact of the alluvium and weathered tuff was approximated at each location before
drilling started using logs from older wells. This allowed rapid drilling of the new wells because
the upper portion of the borehole above the contact was rapidly augered. Only a small interval of
the lower borehole was cored in order to determine the precise contact between the alluvium and
weathered tuff. This contact was defined on the basis of lithology changes in recovered core
samples and rapid decreases in observed moisture content over depth. Typically the water content
in core samples changed from saturated to unsaturated conditions over a short one- to two-ft
interval at the base of the alluvium. In those boreholes where the core samples remained dry over
the entire sampling interval, the alluvial-weathered tuff contact was based solely on changes in
cored lithology.

All of the holes were drilled with a hollow stem auger having a 6.25-in. inside diameter
(ID), a 9.625-in. outside diameter (OD), and 10.375-in. OD drill bit. A blank was run in the
hollow stem during the augering of the upper part of the hole and was removed during the coring.
The core runs were made in 2.5-ft intervals.

III. GEOLOGY AND COMPLETION LOGS

Summaries of drilling logs and completion data for each well were combined on individual
figures and were obtained from field notes. These figures consist of a written and illustrated log
for each well. Comments from field notes are included on each illustrated log. Figs. 3 through 26
present the geology and completion logs for each well; vertical cross-sections within the canyon are
shown in Figs. 27 through 40. Stratigraphic nomenclature follows that recommended by Broxton
et al. (1995). A well completion summary is shown in Table 1, while water levels and surveyed
well locations are shown in Tables 2 and 3, respectively. Tables 4 through 27 summarize field
notes. The figures also identify the weathered tuff below the base of the alluvium as either
Tshirege Unit 1g or tuffaceous portions of the Cerro Toledo interval. According to Broxton et al.
(1995, p. 44), identification of this contact can be subjective since variations in petrographic
characteristics between the two units are often minor.

Geology has been generalized from the alluvium and weathered tuff. Because the canyon
drainage basin heads on the Pajarito Plateau, all of the alluvium derives from the Bandelier Tuff. It
is generally light brown to dark brown. When deposited as alluvium, the materials consist of
Jenses and beds of clays, silts, sands, and gravels with a few pebbles. The silts and clays derive
from the ash. The sands and gravels mainly consist of quartz and sanadine. The gravels and
pebbles are generally rock fragments of tuff, pumice, latite, and rhyolite. In general the upper 20




The underlying weathered tuff ranges from gray to dark brown and contains sand-sized
s of quartz and sanadine. Its weathered ash matrix contains silts and clays with a few rock
fragments of latite, rhyolite, and weathered pumice. In general, the alluvium is slightly to highly
friable in core samples (usually related to moisture content or quartz sand percentage); however,
the in-situ weathered tuff is more consolidated. Hence the weathered tuff is more plastic in the
presence of excessive moisture and tends to hold together allowing better core recovery than that
encountered in the alluvium.

The casing, screen, and end plugs used in the completion of the wells were all made of
schedule-40, polyvinyl chloride (PVC), using flush-joint, internal upset-threaded connections,
The casing and screen were run through the hollow stem auger because the alluvium tended to
collapse into the hole when the duger was removed. The casing and screen were 3.0-in. ID
(3.375-in. OD) in 5-ft lengths. A 5-ft blank section of casing with a PVC cap on the bottom was
generally placed below each screen section, Some wells were completed with the cap on the end of
the screen, however. All screen openings were factory slotted with 0.020-in. openings. A typical
well completion diagram is shown in Fig. 2, and individual well completion data are shown in
Figs. 3 to 26 and in Table 1.

The wells were cased through the hollow-stem auger. Pure quartz sand, along with
bentonite and cuttings, were placed in the annulus between the hollow-stem auger and casing or
screen a few feet at a time. The hollow-stem auger was removed a section at a time to allow the
sand, bentonite, or cuttings to fill the space between the borehole wall and casing. The quartz sand
pack ranged in size from 10 to 20 mesh (i.e., 0.0787 to 0.0331 in., respectively) and is compatible
with the screen opening of 0.020 in. The sand was a pure silica, medium blasting sand marketed
as Silica Sand Inc., Colorado Springs, Colorado. The bentonite was a coarse-grade Wyoming
bentonite marketed as Baroid Division, Houston, Texas. Drill cuttings were used to fill portions of
the annular space above a 1-ft bentonite plug. Cuttings consisted of dry alluvium augered from the
hole.

Logs illustrating the geology and completion are shown on Figs. 3 to 26. These figures
depict the geology, core recovery (depth of hole augered or cored, and percentage of core
recovered for each 2.5-ft core run), casing schedule, and completion data (sand, bentonite, or fill).
Finally, 14 north-south vertical Cross-sections were constructed for the alluvium. These sections
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Table 1. Mortandad Canyon Water and Mass Balance Well Completion Summary;
all units are in feet below ground surface.!

ento

MCWB-4 15.0 8.8 10.0-15.0 9.8 8.8-9.8 A
MCWB-5 33.0 29.0 17.0-27.0 16.0 15-16 B
MCWB-5.5A 37.5 35.1 22.5-32.5 19.0 18-19 B
MCWB-5.5B 37.5 37.0 22.5-32.5 19.0 18-19 B
MCWB-6.2A 45.5 413 30.5-40.5 25.0 24-25 B
MCWB-6.2B 42.5 40.2 27.5-37.5 23.0 22-23 B
MCWB-6.2C 32.5 - 25.0-30.0 21.0 20-21 A
TSWB-6 40.0 31.3 25.0-35.0 17.0 16-17 B
MCWB-6.5C 47.5 46.5 32.5-42.5 29.0 28-29 B
MCWB-6.5D 42.5 - 32.5-42.5 30.0 29-30 A
MCWB-6.5E 50.0 47.5 35.0-45.0 25.0 24-25 B
MCWB-6.6 47.5 41.8 32.5-42.5 26.0 25-26 B
MCWB-7A 52.0 47.0 37.0-47.0 31.5 30.5-31.5 B
MCWB-7B 47.5 44.0 32.5-42.5 293 28.3-29.3 B
MCWB-7.2 67.5 65.5 42.5-62.5 39.0 38-39 C
MCWB-7.4A 70.0 69.3 45.0-65.0 39.5 38.5-39.5 C
MCWB-74B 70.0 66.0 45.0-65.0 40.0 39-40 C
MCWB-7.7A 67.5 67.0 52.5-62.5 50.0 49-50 B
MCWB-7.7B 70.0 69.0 55.0-65.0 45.0 44-45 B
MCWB-8.1A 75.0 69.5 50.0-70.0 48.5 47.5-48.5 C
MCWB-8.1B 72.5 69.3 47.5-67.5 45.5 44-45 C
MCWB-8.1C 80.0 62.5 55.0-75.0 50.0 49-50 C
MCWB-9A 75.0 70.0 50.0-70.0 50.0 49-50 C
MCWB-9B 80.0 68.3 55.0-75.0 45.0 44-45 C

'Also see Fig. 2 for well materials summary, Figs. 3 through 26 for geological logs, and Figs. 27
through 40 for north-south vertical cross-sections in the canyon alluvium.

RCRA/HSWA monitoring well completion code as follows:
A - 5-ft screen with end cap at bottom.
B - 5-ft blank casing with end cap at bottom, then 10-ft screen.
C - 5-ft blank casing with end cap at bottom, then 20-ft screen.



Table 2. Mortandad Canyon Water and Mass Balance Well Characteristics and
Water Levels.

Driled | @SD ( 1/9/95° | on9/18/95° {on 11/13/96°} on 7/7
MCWB-4 | 12/06/94 | 6893.42 2.00 trace dry trace
MCWB-5 | 12/06/94 | 6876.22 1.92 18.03 20.38 20.79 20.19
MCWB-5.5A| 12/22/94 | 6858.36 2.00 30.78 33.18 33.64 33.14
MCWB-5.5B| 12/22/94 | 6856.89 2.17 31.07 33.56 33.97 33.55
MCWB-6.2A| 12/07/94 | 6848.29 2.08 36.20 40.26 40.17 39.42
MCWB-62B| 12/22/94 | 6848.01 2.00 dry dry dry dry
MCWB-62C| 12/07/94 | 6847.98 2.00 dry dry dry dry
TSWB-6 | 12/21/94 | 6853.21 1.92 dry dy dry dry
MCWB-6.5C| 12/08/94 | 6841.02 2.17 38.39 42.83 44.48 41.58
MCWB-6.5D| 12/08/94 | 6843.20 1.92 dry dry dry 41.68
MCWB-6.5E| 12/21/94 | 6843.80 2.00 40.89 43.12 44.96 42.00
MCWB-6.6 | 12/20/94 | 6839.35 2.00 dry dry dry 49.63
MCWB-7A | 12/09/94 | 6831.17 2.17 37.95 41.50 43.81 40.05
MCWB-7B | 12/09/94 | 6832.45 1.92 39.07 42.42 43.93 41.24
MCWB-7.2 | 12/12/94 | 6818.86 1.92 dry dy 67.81 64.79
MCWB-74A| 12/13/94 | 6812.40 2.08 42.77 46.29 67.72 4371
MCWB-7.4B| 12/13/94 | 6813.07 2.17 48.30 51.02 56.71 49.09
MCWB-7.7A| 12/19/94 | 6798.31 2.17 dry dy dry dry
MCWB-7.7B} 12/20/94 | 6798.97 2.08 58.79 60.01 68.74 58.84
MCWB-8.1A| 12/14/94 | 6785.95 2.17 dry dry trace dry
MCWB-8.1B| 12/19/94 | 6783.80 2.17 dry trace dry 74.53
MCWB-8.1C| 12/14/94 | 6785.63 2.08 dry dry dry dy
MCWB9A | 12715194 | 6752.11 2.17 dry dry dry dry
MCWB-9B | 12/15/94 | 6753.60 2.08 dry dry dry dry

'Land Surface Datum (LSD) is surveyed pin elevation in concrete pad (height [ft] above mean sea
level [MSL)).

2Measuring Point (MP) is top of PVC casing above LSD.

*Depth to water (ft) below MP.




MCWB-4
MCWB-5
MCWB-5.5A
MCWB-5.5B
MCWB-6.2A
MCWB-6.2B
MCWB-6.2C
TSWB-6
MCWB-6.5C
MCWB-6.5D
MCWB-6.5E
MCWB-6.6
MCWB-7A
MCWB-7B
MCWB-7.2
MCWB-7.4A
MCWB-7.4B
MCWB-7.7A
MCWB-7.7B
MCWB-8.1A
MCWB-8.1B
MCWB-8.1C
MCWB-9A
MCWB-9B
ET-1*
ET-2*
ET-3*
MCO-6

1769745.66

1769484.60
1769176.95
1769125.78
1768968.15
1768897.84
1768893.49
1768490.75
1768759.41
1768536.19
1768583.81
1768565.73
1768551.02
1768469.73
1768491.86
1768569.46
1768407.84
1768700.71
1768517.26
1768704.12
1768618.31
1768531.74
1768627.67
1768490.99
1768523.84
1769163.07
1769496.14
1768981.74

1631740.56

1632578.31
1633455.53
1633420.54
1633754.49
1633685.09
1633682.27
1633383.09
1633993.33
1633878.05
1633833.36
1634020.98
1634356.62
1634350.16
1634956.96
1635270.33
1635287.73
1635902.25
1635921.84
1636552.36
1636559.97
1636565.71
1638123.04
1638069.00
1635042.13
1633452.39
1632571.81
1633629.57

6893.42

6876.22
6858.36
6856.89
6848.29
6848.01
6847.98
6853.21
6841.02
6843.20
6843.80
6839.35
6831.17
6832.45
6818.86
6812.40
6813.07
6798.31
6798.97
6785.95
6783.80
6785.63
6752.11
6753.60
6817.02
6857.99
6876.33
6850.29

SN-0014

SN-0015
SN-0016
SN-0017
SN-0018
SN-0019
SN-0020
SN-0037
SN-0021
SN-0022
SN-0023
SN-0024
SN-0025
SN-0026
SN-0027
SN-0028
SN-0029
SN-0030
SN-0031
SN-0032
SN-0033
SN-0034
SN-0035
SN-0036
SN-0038
SN-0039
none
none

 Table 3. Surveyed well locations and pin elevations.

Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Monitor Well
Concrete Pad
Concrete Pad
No Instrument
Control Point

'New Mexico State Plane Coordinates.
2Land Surface Datum (LSD) is surveyed pin elevation in concrete pad (ft above MSL).

*See serial number identification label on well.
“Concrete pad for evapotranspiration instrument station.



Table 4. Drill Cuttings and Core Log Field Notes for MCWB-4.

0.0-2.5 22” Core recovery. Alluvium. Sandy silt, dark brown dry

2.5-5.0 28” Core recovery. Alluvium. 0-14” sandy silt, dark brown, dry. 14-28” medium to coarse grained
quartz sand in a silt matrix, grayish-red, 5R-4/2 color, abundant sanadine crystals, dry.

5.0-7.5 28” Core recovery. Alluvium. Medium to coarse grained quartz sand (>50%) in a silt soil matrix,
grayish-red, SR-4/2 color, abundant sanadine crystals, dry.

7.5-10.0 30” Core recovery. Alluvium to 8.8 ft. 0-15” very fine grained silty clay, dry. 15-30” medium to
coarse grained in-situ weathered tuff with quartz and sanadine crystals in a silty ash matrix. Distinct
alluvium-tuff contact at 8.8 ft.

10.0-12.5 30” Core recovery. In-situ weathered tuff. Medium to coarse grained weathered tuff with quartz and
sanadine crystals in a silty ash matrix.

12.5-15.0 0” Core recovery. Core fell out of catcher; probable water contact below 12.5 ft.

Table 5. Drill Cuttings and Core Log Field Notes for MCWB-S.

0.0-22.5 Surﬁcml soils and alluvxum consxstmg of mixed sand silt, and clay; dry. Augered.

22.5-27.5 Alluvium. Water contact at 23 ft; soils have a wet, ropy-like texture. Augered.

27.5-30.0 |30” Core recovery. Alluvium to 29.0 ft. 0-18” saturated alluvium. 18-30” in-situ weather tuff;
moderate reddish-orange, 10R-6/6 color, many crystals of sanadine and quartz in an ash matrix, wet.
Very distinct alluvium-tuff contact at 29.0 ft.

30.0-32.5 30” Core recovery. In-situ weathered tuff. Tuff, moderate reddish-orange, 10R-6/6 color, many
crystals of sanadine and quartz in an ash matrix, wet.

32.5-33.0 | Augered to TD, no cuttings at surface.

Table 6. Drill Cuttings and Core Log Field Notes for MCWB-5.5A.

D 4 Drill Cuttings and ¢ Core Descripion
0.0-27.5 Surﬁcml soﬂs and alluvmm consisting of mixed sand, silt, and clay; dry. Augered

27.5-30.0 | 13” Core recovery. Alluvium. Coarse grained quartz sand (>50%) with many dacite gravels (10-25

mm) in a dark brown silty ash matrix. Water contact at 30 ft. in alluvium.

30.0-32.5 |30” Core recovery. Alluvium. Coarse grained quartz sand (>50%) in a dark brown silty ash matrix,

saturated.

32.5-35.0 | 30” Core recovery. Alluvium. Silty ash matrix with some quartz sand grains (<20%); very sticky,

saturated.

35.0-37.5 |30” Core recovery. Alluvium to 35.1 ft. 0-1” silty matrix. 1-30” in-situ weathered tuff, pale

reddish-brown, 10R-5/4 color, occasional small gray pumice fragments throughout; increased dryness

with increased depth. Very distinct alluvium-tuff contact at 35.1 ft.

Table 7. Drill Cuttings and Core Log Field Notes for MCWB-5.5B.

: ) el Dol Cuttings and Core Descnpuon '
0 0- 30 0 Surficial soﬂs and alluv1um consisting of mixed sand, silt, and clay; dry except at bottom Augered

30.0-32.5 | 30” Core recovery. Alluvium. 0-14” very fine grained silt. 14-22” coarse grained quartz sand

(>50%). 22-30” very fine grained silt. All saturated.

32.5-35.0 | 30” Core recovery. Alluvium. Large tuff fragments in a silty matrix. One large, 6” thick, quartz

sand stringer at 34 ft.

35.0-37.5 30” Core recovery. Alluvium to 37.0 ft. 0-24” saturated alluvium. 24-30” in-situ weathered tuff,

pale reddish brown, 10R-5/4 color; increased dryness with increased depth. Very distinct alluvium-

tuff contact at 37.0 ft.




Table 8. Drill Cuttings and Core Log Field Notes for MCWB-6.2A.

0.0-21.5
21.5-24.0

24.0-26.5

26.5-29.0

29.0-31.5
31.5-33.0
33.0-35.5
35.5-38.0

38.0-40.5
40.5-43.0

43.0-45.5

Surficial soils and alluvium consisting of mixed sand, silt; and clay; dry. Augered.
15” Core recovery. Alluvium. Very fine grained silt matrix with many thin (<10 mm) water-lain
quartz sand stringers; occasional tuff fragments throughout, dry.

24” Core recovery. Alluvium. Very fine grained silty matrix with coarse quartz and sanadine
crystals (>25%); occasional pumice and tuff fragments throughout; tuff is grayish-red, 10R-4/2
color; dry.

26” Core recovery. Alluvium. Very fine grained silty matrix with coarse quartz and sanadine
crystals (>25%); occasional pumice and tuff fragments throughout; tuff is grayish-red, 10R-4/2
color; dry at top but moisture increases with increased depth.

30” Core recovery. Alluvium. Very fine grained silty matrix with coarse quartz sand (>50%); the
silty matrix is damp.

30” Core recovery. Alluvium. Very fine grained silty matrix with coarse quartz sand (>50%); the
silty matrix is saturated.

0” Core recovery. Lost core. Very wet - probably saturated.

30” Core recovery. Alluvium. Very fine grained silty matrix with coarse quartz sand (>50%) with
occasional 10 mm diameter, black, hard, subangular rock fragments(probably some type of quartz);
the silty matrix is saturated.

20” Core recovery. Alluvium. As above, saturated.

30” Core recovery. Alluvium to 41.3 ft. 0-9” coarse quartz sand as above; 9-21” in-situ weathered
tuff (sticky clay layer with small quartz crystals in matrix); 21-30” in-situ weathered tuff, drier.
Distinct alluvium-tuff contact at 41.3 ft.

Augered, no cuttings at surface. Reamed hole to TD.

Table 9. Drill Cuttings and Core Log Field Notes for MCWB-6.2C.

0.0-12.5
12.5-15.0

15.0-17.5

17.5-20.0

20.0-22.5
22.5-25.0

25.0-27.5

30.0-32.5

275300

- : LCuttngs and Core Description.

Surficial soils and alluvium consisting of mixed sand, silt, and clay; dry. Augered.
22” Core recovery. Alluvium. Very fine grained silty matrix with medium to very coarse (2-3 mm)
quartz sand (>50%) with sanadine crystals and occasional pumice (5-10 mm) fragments (<1%); the
silty matrix is dry.

28” Core recovery. Alluvium. 0-4” is a coarse quartz sand, dry; 4-18” is a medium quartz sand in a
very fine grained silt matrix with sanadine crystals and occasional pumice fragments, dry; 18-28” is a
dark brown, moist, clayey silt with occasional weathered pumice fragments and whitish-orange tuff
fragments.

28” Core recovery. Alluvium. 0-5” is a moist, clayey silt with weathered pumice fragments and
occasional whitish-orange tuff fragments; 5-28” downward gradational fine-to-coarse quartz sand in a
silty matrix, weathered pebble-sized fragments (10 mm) of tuff; dry at bottom.

30" Core recovery. Alluvium. 0-12” is a quartz sand (1-5 mm) in a silty matrix, dry; 12-30” is a
damp, clayey silt with occasional quartz and sanadine crystals throughout, dry.

28” Core recovery. Alluvium. 0-8” is a damp, clayey silt with occasional quartz and sanadine
crystals, some charcoal fragments (<1%) throughout.

30” Core recovery. Alluvium. Damp, clayey silt with occasional quartz and sanadine crystals;
several large (>50 mm) cobbles of tuff; bottom 0.5 ft appears saturated.

30” Core recovery. Alluvium. Medium to coarse quartz sand with sanadine crystals in a loam
matrix; several large weathered tuff fragments in lower 1.0 ft, dry.

30” Core recovery. Alluvium. Coarse quartz sand with sanadine crystals in a loam matrix; several
large tuff fragments, dry. Pink weathered tuff in core nose-cone (probably a large boulder).




Table 10. Drill Cuttings and Core Log Field Notes for MCWB-6.2B.

Surficial soils and alluvium consisting of mixed sand, silt, and clay. Augered. The alluvial cuttings
between 35-40 ft appeared ropy wet, and may be saturated. Also see MCWB-6.2C field notes.

30” Core recovery. Alluvium to 40.2 ft. 0-28” medium to coarse quartz sand with sanadine crystals
in a silty matrix, dry. 28-30” is a grayish-pink, 5R-8/2 tuff with many quartz and sanadine
fragments in an ash matrix, dry. Distinct alluvium-tuff contact at 40.2 ft.

0.0-40.0

40.0-42.5

Table 11. Drill Cuttings and Core Log Field Notes for TSWB-6.

0.0-30.0 Surficial soils and alluvium consisting of mixed sand, silt, and clay; wet at 28 ft. Augered.
30.0-32.5 25” Core recovery. Alluvium to 31.3 ft. 0-15” is a silty matrix of fine quartz sand and weathered,
pale-red, SR-6/2 color, tuff; 15-25” is an in-situ weathered tuff, pale-red, SR-6/2 color, grading
downward to a grayish-red, 10R-4/2 color tuff, moist at bottom. Moderately distinct alluvium-tuff
contact at 31.3 ft.
32.5-35.0 |30” Core recovery. In-situ weathered tuff. Grayish-red tuff, 10R-4/2 color, with welded tuff
fragment inclusions and pumice throughout, dry. Charcoal fragment sample taken at 33 ft.
35.0-37.5 30” Core recovery. In-situ weathered tuff. Grayish-red tuff, 10R-4/2 color, with welded tuff
fragment inclusions and pumice throughout; some quartz and sanadine crystals apparent, dry.
37.5-40.0 | 30” Core recovery. In-situ weathered tuff. Pale-red tuff, 10R-6/2 color, with welded tuff fragment
inclusions and pumice throughout; some quartz and sanadine crystals apparent, dry.

Table 12. Drill Cuttings and Core Log Field Notes for MCWB-6.5C.

 Depthify | Drill Cuttings aid Core Description o
0.0-22.5 Surficial soils and alluvium consisting of mixed sand, silt, and clay; moist at 12.5 ft. Augered.

22.5-25.0 |26” Core recovery. Alluvium. 0-13” very fine grained silt with occasional dacite rock fragments;

13-26” coarse quartz sand (>50%) in a very fine grained silt matrix, dry.

25.0-27.5 |23” Core recovery. Alluvium. Coarse quartz sand (>50%) in a very fine grained silt matrix, moist.

27.5-30.0 30” Core recovery. Alluvium. 0-12” is a very fine grained silt, saturated; 12-30” coarse quartz sand

(>50%) in a very fine grained silt matrix, moist.

30.0-32.5 |26” Core recovery. Alluvium. Coarse quartz sand (>50%) in a very fine grained silt matrix, moist.

32.5-35.0 |30” Core recovery. Alluvium. 0-9” is a coarse quartz sand (>50%) in a very fine grained silt

matrix; 9-30” is a very fine grained silt matrix with fragments of gray pumice and pink tuff

throughout.

35.0-37.5 30” Core recovery. Alluvium. 0-17” is a coarse quartz sand (>50%) in a very fine grained silt

matrix; 17-30” is a very fine grained silt matrix with fragments of gray pumice and pink tuff

throughout. Perched water on silt layer.

37.5-40.0 |30” Corerecovery. Alluvium. Very fine grained silt with charcoal throughout. Charcoal sample

collected.

40.0-42.5 | 30” Core recovery. Alluvium. Very fine grained silt with charcoal throughout. Charcoal sample

collected and composited with previous sample. Large subangular dacite cobble (>75 mm) at 42 ft.

42.5-45.0 |30” Core recovery. Alluvium. Water-lain, weathered tuff with large subangular dacite fragments

throughout.

45.0-47.5 | 30” Core recovery. Alluvium to 46.5 ft.; 0-15” is water-lain weathered tuff with dacite gravels and

fragments; 15-30" is in-situ weathered tuff. Distinct alluvium-tuff contact at 46.5 ft.
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Table 13. Drill Cuttings and Core Log Field Notes for MCWB-6.5D.

0.0-22.5

22.5-25.0

25.0-27.5

27.5-30.0

30.0-32.5

32.5-35.0

35.0-37.5

37.5-40.0

40.0-42.5

iy

Surficial soils and alluvium consisting of mixed sand, silt, and clay. Dry above 12 ft, then ropy wet
cuttings to 22.5 ft. Augered.

23” Core recovery. Alluvium. Banded layers of water-lain weathered tuff and silt, alternating
between medium brown, 5YR-4/4 color, and pale yellowish brown, 10YR-6/2 color; individual
layers are up to 25 mm thick; occasional thin quartz sand stringers apparent throughout, dry.

18” Core recovery. Alluvium. Banded layers of water-lain weathered tuff and silt, alternating
between pale brown (5 YR-5/2) to grayish-orange (10YR-7/4) color; interbedded coarse quartz sand
with sanadine crystals in a very fine grained silt matrix, dry.

30” Core recovery. Alluvium. As above but much less interbedded layering. Very distinct El
Cajete Pumice layer between 29.0-29.5 ft. The pumice layer appears to be an air-fall deposit.

23” Core recovery. Alluvium. 0-13”is a gravel-sized weathered tuff, dry. 13-23” is a dense brown
clay, saturated.

25” Core recovery. Alluvium. 0-13” is a dense brown clay, saturated; 13-25” is a coarse quartz sand
in a very fine grained silt matrix, partially saturated.

2” Core recovery. Alluvium. 0-2” is a dense brown clay (perhaps sluff), saturated. Remainder of
core fell out.

30” Core recovery. Alluvium. 0-18” is a medium quartz sand (>50%) in a silt matrix, saturated.
18-30” is a silty clay, very sticky, saturated.

30” Core recovery. Alluvium. 0-30” is a silty clay, very sticky, saturated.

Table 14. Drill Cuttings and Core Log Field Notes for MCWB-6.5E.

35.0-37.5

37.5-40.0

40.0-42.5

42.5-45.0

45.0-47.5
47.5-50.0

Surficial soils and alluvium consisting of mixed sand, silt, and clay; moist. Augered.
22” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix: many tuff
fragments, pale red, 10R-6/2 to SR-6/2 color, saturated at 37.5 ft.

30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix; many tuff
fragments, pale red, saturated.

30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix; many tuff
fragments, pale red, occasional pumice fragments and dacite gravels (5-10 mm); not as wet as above.
30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix; many tuff
fragments, pale red, occasional pumice fragments and dacite gravels (25-35 mm); very wet.

0” Core recovery. Lost core; probably saturated conditions.

30” Core recovery. In-situ weathered tuff, 0-12” dense clay (perhaps sluff); 12-30” in-situ weathered
tuff. Suspect alluvium-tuff contact at or above 47.5 ft.
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Table 15. Drill Cuttings and Core Log Field Notes for MCWB-6.6.

G L L K R L3 2, gigleie

0.0-35.0 Surficial soils and alluvium consisting of mixed sand, silt, and clay; moist. Augered.
35.0-37.5 30” Core recovery. Alluvium. Very fine grained silt with quartz crystals, and sub-rounded tuff and
pumice fragments throughout.

37.5-40.0 30" Core recovery. Alluvium. Very fine grained silt with quartz crystals, and sub-rounded tuff and
pumice fragments throughout.

40.0-42.5 30" Core recovery. Alluvium to 41.8 ft. 0-22” very fine grained silt with quartz crystals, and sub-
rounded tuff and pumice fragments throughout. Charcoal sample collected at 40.5 ft. 22-30” in-situ
weathered tuff, moderate reddish-orange to grayish-pink, 10R-6/6 to 5R-8/2 color, dry. Distinct
alluvium-tuff contact at 41.8 ft.

42.5-45.0 |30” Core recovery. In-situ weathered tuff. Very fine grained ash matrix with abundant quartz and
sanadine crystals, and sub-rounded tuff and pumice fragments (10-20 mm) throughout; dacite gravels
(10-20 mm) near bottom.

45.0-47.5 30" Core recovery. In-situ weathered tuff. Very fine grained ash matrix with quartz crystals, and
sub-rounded tuff and pumice fragments throughout.

Table 16. Drill Cuttings and Core Log Field Notes for MCWB-7A.

0.0-37.5 Surficial soils and alluvium consisting of mixed sand, silt, and clay; dry. Augered.
37.5-40.0 |30” Core recovery. Alluvium. 0-20” coarse quartz sand (>50%) in a very fine grained silt matrix,
occasional dacite gravels (10-25 mm), moderately well rounded; dry; 20-30” dense silty clay with
some quartz crystals, dry.

40.0-42.5 30” Core recovery. Alluvium. 0-127” coarse quartz sand in a very fine grained silt matrix; dry; 12-
30" silty clay with charcoal fragments, sample collected.

42.5-45.0 |30” Core recovery. Alluvium. 0-9” silty dense clay with some quartz sand; 9-12” coarse quartz sand
in very fine grained silt matrix; 12-26” silty dense clay with some charcoal; 26-30” coarse quartz
sand in a very fine grained silt matrix, dry.

45.0-47.5 |30” Core recovery. Alluvium to 47.0 ft. 0-16" coarse quartz sand in a very fine grained silt matrix;
16-30” dense, hard, silty clay, dry. Dense tuff in core bit. Distinct alluvium-tuff contact at 47.0 ft.
47.5-50.0 |30” Core recovery. In-situ weathered tuff. Solid in-situ weathered tuff; saturated, gray to buff
brown; many quartz and sanadine crystals throughout; occasional pumice fragments.

50.0-52.0 No core recovery. Hole reamed to total depth and well completed.

Table 17. Drill Cuttings and Core Log Field Notes for MCWB-7B.

yepth (F L ttines and Core Descr

0.0-37.5 Surficial soils and alluvium consisting of mixed sand, silt, and clay; moist. Augered.
37.5-40.0 |30” Core recovery. Alluvium. Silty dense clay with many quartz sand crystals throughout;
saturated. Abundant charcoal.

540.0-42.5 |25” Core recovery. Alluvium. Coarse quartz sand (>50%) in a very fine grained silt matrix;
saturated.

42.5-45.0 |30” Core recovery. Alluvium to 44.0 ft. 0-18” coarse quartz sand (>50%) in a silty matrix; 18-30"
- lin-situ weathered tuff. Very distinct alluvium-tuff contact at 440 ft.

45.0-47.5 |30 Core recovery. In-situ weathered tuff with occasional fragments of pumice; abundant sanadine
and quartz crystals throughout; core rind is saturated but core interior is dry.
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Table 18. Drill Cuttings and Core Log Field Notes for MCWB-7.2.

0.0-27.5
27.5-30.0

30.0-42.5
42.5-45.0
45.0-47.5
47.5-50.0
50.0-52.5
52.5-55.0
55.0-57.5

57.5-60.0

60.0-62.5

62.5-65.0
65.0-67.5

Surficial soils and alluvium consisting of mixed sand, silt; and clay; dry. Augered.
20” Core recovery. Alluvium. 0-8” very fine grained silty matrix, dry; 8-20” medium quartz sand in
a light brown silt matrix, dry. Switched back to auger.

Alluvium, as above, dry.

3” Core recovery. Adjusted barrel length,

28" Core recovery. Alluvium. Very fine grained silt, light brown, occasional sub-rounded quartz
latite/dacite gravels (10-25 mm), some quartz and sanadine crystals. Saturated below 10”.

30” Core recovery. Alluvium. As above, saturated.

30” Core recovery. Alluvium. As above, saturated.

30” Core recovery. Alluvium. Water-lain weathered tuff matrix with abundant quartz, sanadine, and
latite crystals throughout, occasional pumice fragments, saturated. Distinct quartz sand stringer (>
3” thick) at 53 ft.

30” Core recovery. Alluvium. 0-15” as above; 15-30” medium quartz sand in a very fine grained
silt matrix. Charcoal sample at 56 ft.

30” Core recovery. Alluvium. 0-16" as above; 16-30” in-situ weathered tuff, moderate reddish-
orange, 10R-6/6 color, very fine grained matrix with many light gray, angular pumice (10 mm)
fragments throughout.

30" Core recovery. Alluvium. 0-9” as above. 9-30” water-lain stringers of weathered tuff with
many (25-30%) medium quartz sand grains in a very fine grained silt matrix.

30” Core recovery. Alluvium. 0-17” distinct layers of water-lain quartz sand; 17-30” weathered tuff.
30"CR In-situ weathered tuff, 0-6” quartz sand (suspected sluff); 6-30” in-situ weathered tuff. Non-
distinct alluvium-tuff contact at 65.5 ft.

Table 19. Drill Cuttings and Core Log Field Notes for MCWB-7.4A.

0.0-47.5
47.5-50.0

50.0-52.5
52.5-55.0
55.0-57.5
57.5-60.0
60.0-62.5
62.5-65.0

65.0-67.5
67.5-70.0

It, and clay; dry. Augered.
30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix, moist.
Charcoal sample at 49.8 ft. Occasional tuff and pumice fragments throughout.

30” Core recovery. Alluvium. 0-13” medium quartz sand in a very fine grained silt matrix;
occasional charcoal and dacite gravels; 13-30” as above but decreasing amount of quartz sand.

30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix; occasional
fragments of tuff and pumice. Thin dark clay stringers at 53 ft.

30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix; occasional
fragments of tuff and pumice. Large pumice lapilli (20 mm) with quartz inclusions at 57 ft.

30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix; occasional
fragments of tuff and pumice.

30” Core recovery. Alluvium. As above but some dacite gravels are also present. Saturated.

30” Core recovery. Alluvium. As above. Saturated at top but drier at bottom.

30” Core recovery. Alluvium. As above.

30” Core recovery. Alluvium to 69.3 ft. 0-21” well-sorted medium quartz sand, saturated; 21-30”
in-situ weathered tuff, light brown, 5YR 5/6 color, bright white, glassy pumice fragments (5%),
dark flecks of dacite (1-5 mm); entire tuff section is unsaturated. Distinct alluvium-tuff contact at
69.3 ft.
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Table 20. Drill Cuttings and Core Log Field Notes for MCWB-7.4B.

0.0-47.5 Surficial soils and alluvium consisting of mixed sand, silt, and clay; dry. Augered.
47.5-50.0 |30 Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix, saturated;
abundant sanadine crystals throughout.

50.0-52.5 30” Core recovery. Alluvium. Top 6” as above, grading downward to coarse quartz sand in very
fine grained silt matrix; abundant sanadine crystals, charcoal stringers, charcoal sample at 52 ft.
52.5-55.0 30” Core recovery. Alluvium. Fine quartz sand in very fine grained silt matrix, saturated.

55.0-57.5 30” Core recovery. Alluvium. As above but sand is drier toward bottom. Occasional tuff
fragments.

57.5-60.0 30” Core recovery. Alluvium. Fine sandy loam grading downward to coarse quartz sand, saturated.
60.0-62.5 |24” Core recovery. Alluvium. Medium to coarse quartz sand with occasional tuff and pumice
fragments throughout.

62.5-65.0 |30” Core recovery. Alluvium. 0-17” coarse quartz sand (1-2mm); 17-30” weathered tuff, pale-red,
5R-6/2 color, with pumice fragments and sanadine crystals.

65.0-67.5 30” Core recovery. Alluvium to 66 ft. 0-7” quartz sand (probably sluff); 7-30” weathered tuff, pale-
red, SR-6/2 color, with pumice fragments and sanadine crystals. The tuff contains a matrix of rusty
colored clay with sanadine crystals. Non-distinct alluvium-tuff contact at 66.0 ft.

67.5-70.0 | 30” Core recovery. In-situ weathered tuff, rusty brown 5R-6/2 color, with white pumice fragments,
sanadine crystals, and occasional dark quartz (5 mm) fragments.

Table 21. Drill Cuttings and Core Description for MCWB-7.7A.

0.0-60.0 Surficial soils and alluvium consisting 0
60.0-62.5 30” Core recovery. Alluvium. Water-lain weathered tuff, pale red 5R-6/2 color, with molted light
gray, N8 color, pumice fragments throughout, dry.

62.5-65.0 |30” Core recovery. Alluvium. Water-lain weathered tuff with thin quartz sand stringers, dry.
65.0-67.5 |30” Core recovery. Alluvium to 67.0 ft; 0-24” is a pale-red, SR-6/2 to 10R-6/2 color, weathered
tuff with thin sand stringers, moist; 24-30” in-situ weathered tuff, light gray, N7 color, with an ash
matrix containing quartz and sanadine crystals, moist. Distinct alluvium-tuff contact at 67.0 ft.

Table 22. Drill Cuttings and Core Log Field Notes for MCWB-7.7B.

Depth(ft) | Drill Cuttin re Descriptio

0.0-60.0 Surficial soils and alluvium consisting of mixed sand, silt, and clay; moist at bottom. Augered.
60.0-62.5 |4 Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix. Saturated at
62.5 ft. Core fell out.

62.5-65.0 | 0” Core recovery. Core fell out.
65.0-67.5 30” Core recovery. Alluvium. Water-lain weathered tuff, pale red 5R-6/2 color, with molted light
gray, N8 color, pumice fragments throughout, moist.
67.5-70.0 | 30” Core recovery. Alluvium to 69.0 ft. 0-6” medium to coarse quartz sand in a very fine grained
silt matrix, saturated; charcoal sample at 68 ft; 6-18” weathered tuff, pale red, SYR-6/2 color, with
thin sand stringers; 18-30” in-situ weathered tuff, pale red, S5YR-6/2 color. Distinct alluvium-tuff
contact at 69.0 ft.
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Table 23. Drill Cuttings and Core Log Field Notes for MCWB-8.1A.

52.5-55.0
55.0-57.5
57.5-60.0

60.0-62.5
62.5-65.0

65.0-67.5
67.5-70.0

70.0-72.5
72.0-75.0

2” Core recovery. Alluvium. As above. Lengthened core barrel.

18” Core recovery. Alluvium. Grayish-red silt, 5R-4/2 color, with occasional medium quartz
grains, dry.

28” Core recovery. Alluvium. As above, dry.

30” Core recovery. Alluvium. 0-10” coarse quartz sand in a very fine grained silt matrix, dry; 10-
30” grayish-red silt, 5R-4/2 color, with occasional gray pumice (10-25 mm) fragments, dry.

30” Core recovery. Alluvium. Grayish-red silt, SR-4/2 color, with occasional gray pumice (10-25
mm) fragments, moist. Looks like a sticky clay when wet.

28” Core recovery. Alluvium to 69.5 ft. 0-22” as above; 22-28” in-situ weathered tuff, medium
light gray, N6 color, with many pumice, quartz, and sanadine crystals. Distinct alluvium-tuff
contact at 69.5 ft.

30” Core recovery. In-situ tuff. As above, dry.

30” Core recovery. In-situ tuff. 0-18” as above, dry; 18-30” as above but light brown color.

Table 24. Drill Cuttings and Core Log Field Notes for MCWB-8.1B.

60.0—62'.5

62.5-65.0
65.0-67.5

67.5-70.0

70.0-72.5

Surficial soils and alluvium consisting of mixed sand, silt, and clay; wet below 47 ft. Augered.
30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix, moist.
Charcoal sample at 60.5 ft.

30” Core recovery. Alluvium. Medium quartz sand in a very fine grained silt matrix, moist.

30” Core recovery. Alluvium. Sandy gravel (>15%) in a medium quartz sand matrix (>50%) and
very fine grained silt (35%), dry.

30” Core recovery. Alluvium to 69.3 ft. 0-22” as above; 22-30” in-situ weathered tuff, 5YR 4/2
color, dry. Very distinct alluvium-tuff contact at 69.3 ft.

30” Core recovery. In-situ weathered tuff, dry.

Table 25. Drill Cuttings and Core Log Field Notes for MCWB-8.1C.

0.0-62.5
62.5-65.0

65.0-67.5
67.5-70.0
70.0-72.5
72.5-75.0

75.0-77.5
77.5-80.0

Surficial soils and alluvium consisting of mixed sand, silt, and clay; dry. Augered.
30" Core recovery. In-situ weathered tuff. Light-brown tuff, SYR-5/6 color, with occasional
medium quartz grains, white pumice fragments, and dacite gravels throughout, dry. Non-distinct
alluvium-tuff boundary at 62.5 ft.

30" Core recovery. In-situ weathered tuff. As above but less cohesive. Medium quartz sand in
bottom 2”. '

30” Core recovery. In-situ weathered tuff. Medium quartz sand in a very fine grained silt matrix;
abundant dacite fragments and pumice lapilli, all sub-rounded to well rounded and smooth, dry.

30” Core recovery. In-situ weathered tuff. As above.

30” Core recovery. In-situ weathered tuff. As above.

30” Core recovery. In-situ weathered tuff. As above.

30 Core recovery. In-situ weathered tuff. As above.
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Table 26. Drill Cuttings and Core Log Field Notes for MCWB-9A.

57.5-60.0
60.0-62.5
62.5-65.0
65.0-67.5
67.5-70.0
70.0-72.5

72.5-75.0

Surficial soils and alluvium consisting of mixed sand, silt, and
20” Core recovery. Alluvium. Fine quartz sand in a very fine grained silt matrix, dry.

0” Core recovery. Core fell out.

0” Core recovery. Core fell out.

12” Core recovery. Alluvium. As above (may also be sluff).

6” Core recovery. Alluvium. As above.

30” Core recovery. In-situ weathered tuff, pinkish-gray to light gray, 5-YR-8/1 to N8 color, with
weathered pumice and sanadine crystals, dry. Non-distinct alluvium-tuff contact at 70.0 ft.

24” Core recovery. In-situ weathered tuff, light gray, N8 color, with horizontal iron staining in
core, some pumice lapilli apparent, dry.

Table 27. Drill Cuttings and Core Log Field Notes for MCWB-9B.

0.0-57.5 Surficial soils and alluvium consisting of mixed sand, silt, d

57.5-60.0 |21” Core recovery. Alluvium. Fine quartz sand in a very fine grained silt matrix, damp.

60.0-62.5 |22” Corerecovery. Alluvium. Fine quartz sand in a very fine grained silt matrix, occasional tuff
and pumice fragments, dry.

62.5-65.0 | 23” Core recovery. Alluvium. Fine quartz sand in a very fine grained silt matrix, occasional large
75 mm cobbles of tuff; fine gray weathered pumice near bottom, dry.

65.0-67.5 |21” Core recovery. Alluvium. Very fine quartz sand in a very fine grained silt matrix, occasional
pale orange tuff fragments, 10YR-8/7 color with white pumice fragments up to 30 mm, dry.

67.5-70.0 23" Core recovery. Alluvium to 68.3 ft. 0-2” as above; 2-23” in-situ weathered tuff, S5YR-8/1
color, with small pumice fragments, dry. Non-distinct alluvium-tuff contact at 68.3 ft, dry.

70.0-72.5 |21” Core recovery. In-situ weathered tuff, pinkish-gray to light gray, 5YR-8/1 to N8 color, with
weathered pumice, dry.

72.5-75.0 23” Core recovery. Same as above, dry.

75.0-77.5 |30” Core recovery. Same as above, dry.

77.5-80.0 30” Core recovery. Same as above, dry. Amount of pumice decreasing with depth.
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Fig. 1. Mortandad Canyon water balance wells location map.
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Sliding bar—protective locking well cover

Vented well cap (MP)
8-in. steel secunty casing

Concrete well apron: 4 ft x4 ft x 0.5 ft

Land surface datum marker

Bentonite seal

Schedule 40 PVC; 3.0-in. L.D. well casing
with threaded joints

Drill cuttings fil

Bentonite seal

Filter pack: 98% pure silica, 10~20 mesh (0.0787-0.0331 in.)

Schedule 40 PVC; 3.0-in. 1.D. well screen
with threaded joints; 0.020-in. factory slots

Sump: schedule 40 PVC, 3.0-in. 1.D. well casing
with threaded joints

End cap with threaded joint

Fig. 2. Typical diagram for water and mass balance wells in Mortandad Canyon.




Mcws-4

Hollow Stem Auger

DRILL DATE: December 6, 1994 DRILLING METHOD:
COORDINATE: 1769745.66 North HOLE DIAMETER: 10.375 inches
1631740.56 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6893.42 LSD (ft) TOTAL DEPTH: 15.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION Qo100
0 - 0 —
Alluvium: Aaw . 4
6890 undifferentiated &\ Fill Material 0 -3 ft ]
5 Bentonite -3 to -4 ft 5
Fill Materia! -4 to -8.8 ft ]
6885 1
-10 Tshirege 1g B Bentonite -8.8 t0 -9.8 ft <10
[ Sand -9.8 to -15 ft ]
6880 - Screen -10 to -15 ft b
-15 .| End cap 0% -15_]

Fig. 3. Drill log and well completion diagram for MCWB-4.
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MCWB-5

Hollow Stem Auger

DRILL DATE: December 6, 1994 DRILLING METHOD:
COORDINATE: 1769484.60 North HOLE DIAMETER: 10.375 inches
1632578.31 East WATER LEVEL: 6860.11 ASL (ft)
ELEVATION: 6876.22 LSD (ft) TOTAL DEPTH: 33.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION [ —— T}
0 — — o= Y Y 1]
'-j__ 6875 ﬁ::;;l;rr:-mimd sogzo;;p" i 55 Fill Material 0 -3 1 ?
5 I iéopg(%opv Bentonite -3 to -4 ft 5 ]
5 s A N s 5 ]
16870 P aO0 e, X SN ]
1 O OPERT] BRe ]
101 coes S%OQOb o e Fill Material -4 to -15 ft ~10 -
T ot IR ]
15 :: :Q‘ vav o AL .5 ]
77T 6860 Bl Bentonite -15 to -16 ft -]
T | Water love! -16.11 ft ]
201 . - -20_]
T 6855 Sand -16 10 -33 ft ]
T Screen -17 to -27 ft Not cored 1
o 1 b at-lo &xLo from0to R J
25 T 6850 (OO 27.5 feet 25
I SR
T Ny 7 Qg ¢
=301 6845 Tshirege 1g YN I Sump -27 to -33 ft
F WX/\’.\; \X«w.;-;.. .| End cap

Fig. 4. Drill log and well completion diagram for MCWB-5.
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MCWB-5.5A

Hollow Stem Auger

DRILL DATE: December 22, 1994 DRILLING METHOD:
COORDINATE: 1769176.95 North HOLE DIAMETER: 10.375 inches
1633455.53 East WATER LEVEL: 6829.58 ASL (ft)
ELEVATION: 6858.36 LSD (ft) TOTAL DEPTH: 37.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION O 00
0 - - 0 -
I Alluvium: AN ) . 1
1 undifferentiated o?PXS"P Fill Material 0 -3 ft ]
5 I 6855 L Ob qb Bentonite -3 to -4 ft ]
= LOPPCRP. 5 S
1 TN
I 6850 OHLL ]
T G ]
104 0092000 -10]
i s Ay T Fill Material -4 to -18 ft 1
{ S o Qo O3 1
1 6845 CHLOHL ]
15T BVTAORD -151
1 OIROL ]
iy Ov QO
1- 6840 WOPPAOLP Bentonite -18 to -19 ft ]
=20 BT <\° > . -20 |
1 KOs <x<2 %| Sand-19t0 -37.5 Not cored 1
T o ]
25 I 6835 sO?OPoCQ)OP from 0 to 25_]
:: 50?092009 Screen -22.5 to -32.5 ft 27.51eet ]
g <
30 1-6830 zo?OPXOOP Water level -28.78 ft
T b Sope S5
i gL
1- 682 CROAY ]
351 d PP Sump -32.5 to -37.5 ft
I hi 1 VALV ML
i Tshirege 1g vV X B .| End cap

Fig. 5. Drill log and well completion diagram for MCWB-5.5A.
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DRILL DATE:

December 22,

1994

MCWB-5.58

DRILLING METHOD:

Hollow Stem Auger

COORDINATE: 1769125.78 North HOLE DIAMETER: 10.375 inches
1633420.54 East WATER LEVEL: 6827.99 ASL (ft)
ELEVATION: 6856.89 LSD (ft) TOTAL DEPTH: 37.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION T
0 1 Alluvium: L Ts o A i ° 7]
:.-—- 6855 undifferentiated Q‘OPQ Q?PQ U « Fill Material 0 -3 ft :
1 v A\ Bentonite -3 to -4 ft |
5 T %&Z?OPQ o ntonite -3 to 5 3
16850 (OO R :
I Qo P\) Q o pv ;: < J
-10 + 3 bQob AN i -10 3
1. 6845 6? pz 8? p° _- " _:_ Fill Material -4 to -18 ft ]
1 A, & e ]
-15 =+ Q?pc(:o)?p -, & -15—_
o8 PO , ]
+ A A, Bentonite -18 to -19 ft ]
201 sO°PXO°P° el -20 ]
16835 Q‘<> Qb 4 Sand -1910 -37.5 ft 1
+ (O, XO?P 2( Not cored .
25 + ! QO» I, E
-25_¢ PP, from 0 to -25 -
1 6830 ! %Ob Qo S Screen -22.5 to -32.5 ft 30.0 feet ;
T s%g&gé’c( S5 1| Water level -28.90 ft ]
301 PP,
1 e82s SRS
R T (@) Sump -32.5t0 -37.5
*7 OTOLN
16820 Tenege 19 ST ~.-] End cap

Fig. 6. Drill log and well completion diagram for MCWB-5.5B.
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MCWB-6.2A

Hollow Stem Auger

DRILL DATE: December 7, 1994 DRILLING METHOD:
COORDINATE: 1768968.15 North HOLE DIAMETER: 10.375 inches
1633754.49 East WATER LEVEL: 6814.17 ASL (ft)
ELEVATION: 6848.29 LSD (ft) TOTAL DEPTH: 45.5 f¢t
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | pEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION 100
7 Alluvi ° 3
T uvium: . . 4
T esgs | undifferentiated Fill Material 0 -3 ft ]
'y Bentonite -3 to -4 ft ]
5 I -5
I 6840 ]
101 -10.]
{6835
151 Fill Material -4 to -24 ft -15
T 6830 pot cored 3
20 F rom 0 to -20_]
T 21.5 feet ]
I 6825 : ]
25T B Bentonite -24 to -25 ft <25 ]
16820 Sand -25 to -45.5 ft
-30 -, =30
1 6815 ! ]
.35.F 28009280p&‘ : Water level -34.12 ft -35_]
F et ny Screen -30.5 t0 -40.5 ft 1
4 P opv OPV 5 4
1 6810 s% 2 « ]
T D A\ >S5 3 h
01 OO “ -40
I 6805 Tshirege 1g VNI Sump -40.5 to -45.5 ft ]
45T VXLV | End cap Not cored -45 ]

Fig. 7. Drill log and well completion diagram for MCWB-6.2A.
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DRILL DATE:

December 22,

McwB-6.2B

DRILLING METHOD:

Hollow Stem Auger

COORDINATE: 1768897.84 North HOLE DIAMETER: 10.375 inches
1633685.09 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6848.01LSD (ft) TOTAL DEPTH: 42.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
WELL DESCRIPTION RECOVERY (%)
DEPTH (FT) DESCRIPTION CONSTRUCTION Oeereemmreeeee1 00
[1] - - 0
L Alluvium: " . 7]
1 6845 undifferentiated Fill Material 0 -3 ft ]
T Bentonite -3 to -4 ft ]
5 4 e 5
16840 2 o ]
10T e s <10
T 6835 R I ]
T Xy R Fil Material -4 to 22t
151 T are
1 6830 e TS
201 & R
16825 i Bentonite -22 o -23 ft
2571 y
1 '| Sand -23to -42.5 ft
1 6820
-30 1
T 6815 Screen -27.5 to -37.5 ft
-35 T Not cored
1 from O to
r 6810 40.0 feet
-40 _ Sump -37.5 to -42.5 ft
4 Tshirege 1g
I - -] End cap

Fig. 8. Drill log and well completion diagram for MCWB-6.2B.
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MCwB-6.2C

Hollow Stem Auger

DRILL DATE: December 7, 1994 DRILLING METHOD:
COORDINATE: 1768893.49 North HOLE DIAMETER: 10.375 inches
1633682.27 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6847.98 LSD (ft) TOTAL DEPTH: 32.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION D100
0 - - 0
1 Alluvium; . . J
T 6845 | undifferentiated Fill Material 0 -3 ft ]
4 Bentonite -3 to -4 ft 4
-5 1 -5 ]
1 6840 Not cored ]
101 tromOto 10
I 12.5 feet i,
1 6835 Fill Material -4 to -20 ft
<151
T 6830
20T
+ ¥ Bentonite -20 to -21 ft
T 6825 by
251 Sand -21 to -32.5 ft
:' 6820 Screen -25 to -30 ft
-30-1 Sump -30 to -32.5 ft
1— %] End cap

Fig. 9. Drill log and well completion diagram for MCWB-6.2C.
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TCWB-6

|
DRILL DATE: December 21, 1994 DRILLING METHOD:  Hollow Stem Auge: !
|

COORDINATE: 1768490.75 North HOLE DIAMETER: 10.375 inches

1633383.09 East WATER LEVEL: dry ASL (ft)

ELEVATION:

6853.21LsSD (ft)

TOTAL DEPTH:

40.0 ft

ELEVATION (FT)

DEPTH (FT)

LITHOLOGIC

DESCRIPTION

LITHOLOGY

WELL

CONSTRUCTION

WELL DESCRIPTION

CORE
RECOVERY (%)
0———100

DEPTH

Alluvium:
undifterentiated

PTT

>Q(>V OPON
QL

-40.T

Tshirege 19

Fill Material 0 -3 ft
Bentonite -3 to -4 ft

Fili Material -4 to -16 ft

Bentonite -16 to -17 ft

Sand -17 to -40 ft

*| Screen -25 to -35 ft

| Sump -35 to -40 ft

Not cored
from 0 to
30.0 feet

Fig. 10. Drill log and well completion diagram for TCWB-6.
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MCWB-6.5C

Hollow Stem Auger

DRILL DATE: December 8, 1994 DRILLING METHOD:
COORDINATE : 1768759.41 North HOLE DIAMETER: 10.375 inches
1633993.33 East WATER LEVEL: 6804.81 ASL (ft)
ELEVATION: 6841.02 LSD (ft) TOTAL DEPTH: 47.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION O 100
0 — - 0 —
-— All N Y <, .
T o8a0 | Mum: Oég% < Fill Materiai 0 -3 ft ]
I Ogoo"p o Bentonite -3 to -4 ft ]
5 1 6835 Qopv (\o [f N oY - -5 _]
T e s ]
4 OPV %) AN E
+ Ol QOJ 2 %22 T
101 7 xS -10_
O 6830 SRR R 0
1 SQ. QAO \-(“::) RAET ]
+4 > . r — 2 — 4
5.1 \ .%o‘g N o , -15_]
16825 o ONSS Ay LeLY Fill Material -4 to -28 ft -]
1 sOéQOéQ :‘:‘-:' :—\@.;— Not cored 1
20 T sOopgé;op“ E.— F T from 0 to -20_]
T 6820 p AT ENTY [N 22.5 oot E
1 OLOP Ry e
251 PP ey
T 6815 PN i B O
T O QO ot -
30T W Bentonite -28 to -29 ft
6810
I Sand -29 to -47.5 ft
-35_1
16805 Water Leve! -36.22 ft
I Screen -32.5 to -42.5 ft
401 6800 -
451 6795 . Sump -42.5to 475 ft
1-_ Tshirege 1g ;v End cap

Fig. 11. Drill log and well completion diagram for MCWB-6.5C.
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DRILL DATE:

December 8,

MCWB-6.5D

DRILLING METHOD:

Hollow Stem Auger

COORDINATE: 1768536.19 North HOLE DIAMETER: 10.375 inches
1633878.05 East WATER LEVEL: ASL (ft)
ELEVATION: 6843 .20 LSD TOTAL DEPTH: 42.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION —— 100
0 - - 0
T Alluvium: ) : ]
T 6840 undifferentiated Fill Material 0 -3 ft h
I Bentonite -3 to -4 ft ]
5 I 5 ]
1 6835 ]
107 «10 2
T 6830 ]
151 Fill Material -4 to -29 ft 15
T 6825 :g:’:’;" ]
201 22.5 feet -20
T 6820
2571
1 6815
-30 El Cajete pumice: Bentonite -29 to -30 ft
] air fall
:-— 6810 Alluvium: Sand -30 to -42.5ft
=351 undifferentiated
1 6805 Screen -32.5 to 42 ft
40 1
I .| Endcap

Fig. 12. Drill log and well completion diagram for MCWB-6.5D.
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MCWB-6.5E

DRILLING METHOD:

DRILL DATE: December 21, 1994 Hollow Stem Auge:
COORDINATE: 1768583.81 North HOLE DIAMETER: 10.375 inches
1633833.36 East WATER LEVEL: 6804.91 ASL (ft)
ELEVATION: 6843.80LsSD (ft) TOTAL DEPTH: 50.0 ft
ELEVATION (FT) UITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION [ —T"\
0 - - 0
1 Alluvium: ) . 1
T undifferentiated Fill Material 0 -3 ft ]
1-6840 Bentonite -3 to -4 ft ]
5 1 -5
1-6835 ]
-10 =10
1 Fill Material -4 to -24 ft 1
1-6830 ]
-15_1 -15_]
1-6825 ]
-20% -20 ]
1 6820 ]
251 ¥ Bentonite -24 to -25 ft 25
I | Sand 25 to -50 f ]
3071 6815 Sand-25to Not cored -30_]
+ from 0 to g
1 .0 feet ]
j— 6810 35.0 fee
35 T
40 6805 Water level -38.89 ft
Screen -35 to -45 ft
6800
-45
. Sump 45 to -50 ft
50 6795 | Tshirege 1g | End cap

Fig. 13. Drill log and well completion diagram for MCWB-6.5E.
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DRILL DATE:

December 20,

1994

MCWB-6.6

DRILLING METHOD:

Hollow Stem Auger

COORDINATE: 1768565.73 North HOLE DIAMETER: 10.375 inches
1634020.98 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6839.35LSD (ft) TOTAL DEPTH: 47.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE

LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH

DEPTH (FT) DESCRIPTION CONSTRUCTION O 100
[+] - < 0 —
- Al : P OPY % ]
?; undifiorontiated 1<% 4 Qg &5\ Fill Material 0 -3 )
I 6835 ¢ ?ono Bentonite -3 to -4 ft i
S5 I Q Qb % A 5 ]
R b OPQ OP » " L) 4
{ SCQ)A QCQ)b .{k'_. -_—\'k"-: 4
: b A2 N o ]
10} 6830 OGRS e 102
B QOP‘) Qopv Iy s 4
1 ;O‘OQObQ ALK ey ]
I 6825 SRS G ]
A5 RGN X Fil Material -4 10 25 1t 15
J b QOPV Qo N A ]
. LY R R ]
T O 20 £X. 2N LN, =) ]
-20_1- 6820 PSP, _\-&.‘:_ L -20]
J_ b " C. [ :
.25_1- 6815 - -25]
1 R Bentonite -25 fo -26 ft g
X - -47. .
30+ 6810 Sand -26 10 47.5 f Not cored 30
i from 0 to E
T 35.0 foet i
-35 1~ 6805 -35 ]
:. Screen -32.5 to -42.5 ft ]
-a0 - 6800 -40 ]
3 Tshirege 1g b
-45_1- 6795 Sump -42.5 10 -47.5 ft -45_]
] K o £ %%| End cap ]

Fig. 14. Drill log and well completion diagram for MCWB-6.6.
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MCWB-7A

Hollow Stem Auger

DRILL DATE: December 9, 1994 DRILLING METHOD:
COORDINATE: 1768551.02 North HOLE DIAMETER: 10.375 inches
1634356.62 East WATER LEVEL: 6795.39 ASL (ft)
ELEVATION: 6831.17 LSD (ft) TOTAL DEPTH: 52.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION O 100
0 - y 0 -
46830 | Alluvium: " . E
:& undifferentiated Fill Material 0 -3 ft ]
I Bentonite -3 to -4 ft ]
5 I s -5 _
-10.J s 102
1 6820 e ]
45T L -15_]
1 6815 s ]
T e\ Fill Material -4 to -30.5 #t ]
-20 T L -20 ]
46810 N E
2571 Ry -25 ]
T 6805 538 :
301 s -30_]
1 6800 l Bentonite -30.5 to -31.5 ft Not cored ]
I | sand -31.5 10 52 ft from ox ]
J rom 0 to 1
-35 1 - =35
1 6795 .| Water level -35.75 ft 37.5 feet i
-40 T -40
4. 6790 . ]
T .| Screen -37 to -47 ft ]
457 -45 ]
{- 6785 1
I Tshirege 1g : ]
50T *| Sump -47 to -52 ft Ol -50 ]
1 6780 " End cap Not cored ]

Fig. 15. Drill log and well completion diagram for MCWB-7A.
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DRILL DATE:

December 9,

1994

MCWB-78B

DRILLING METHOD:

Hollow Stem Auger

COORDINATE: 1768469.73 North HOLE DIAMETER: 10.375 inches
1634350.16 East WATER LEVEL: 6795.30 ASL (ft)
ELEVATION: 6832.45LSD (ft) TOTAL DEPTH: 47.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH

DEPTH (FT) DESCRIPTION CONSTRUCTION G100

0 — 0
I Alluvium: OPXP e ) ]
1-6830 | undifferentiated ngocb iN, =) Fill Material 0 -3 ft 1
I (@10 Bentonite -3 to -4 ft 1

-5 —: Q0 va A" -5 _]
t PP T ]
:— 6825 b Qov QO 1: _' :
1 PR e ]

-101 Q‘Ov Q‘O o o 10
1 6820 OPSRPERE] FR ]
1 Ao & = '><<1:— )
1 (ORPOSP o s ]

‘15——_ QO Qb .-— :-; 2 — '15—-
1 PP ~O, X2 e , ]
1 6815 QLA N FaCq Fill Material -4 to -28.3 ft ]
I > 0 NG e ]

20T @14 (&OQb \'E-._ E—.— -20_
i b 2550 Sop0 EXT v ]
1- 6810 e s : 1
T a0 S0 R ]

_25 _: N ‘PQOb -- '25._
4 Q v Q 7 .
16805 0P PR , ]

-30 ;: Bentonite -28.3 to -29.3 ft 30_]
1- 6800 Sand -29.3 to -47.5 ft Not cored 1
T from 0 to 4

354 -| Screen -32.5 to -42.5 ft 37.5 feet -35 4
16795 .| Water level -37.15 ft

-40 T
1 6790

-45_1 Tshirege 1g Sump -42.5t0 -47.5 ft
{_6785 +] End cap

Fig. 16. Drill log and well completion diagram for MCWB-7B.
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MCwWB-7.2

Hollow Stem Auger

DRILL DATE: December 12, 1994 DRILLING METHOD:
COORDINATE: 1768491.86 North HOLE DIAMETER: 10.375 inches
1634956.96 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6818.86 LSD (ft) TOTAL DEPTH: 67.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION ° 100
03 Alluvium: TSIV T 0 -
I undifferentiated oéco, P %= Fill Material 0 -3 ft ]
5 16815 :89& o PR Bentonite -3 to 4 ft 5
1 >°$v 20 s 7
1 5(2 Q(g s\ :.-. * i
1-6810 Ay =\ —.E-— ]
10T \OPP O R RE 10
1 oL a0 LNt (e ]
1 P ~OPO AP e A 2) ]
+ SOA a7 A [e ]
1- 6805 >Q°O‘> QOO R X .
15T OOV oGes] b -15_]
:: iﬁpbaopv -. ;. - :
Q o\ . .
16800 A a0 b=y L Fill Material -4 to -38 #t ]
T A A o o ]
1 OPOPERS ER3 ]
16795 (o = N Al ]
-25_: w ALK =25 ]
1 FeNC ]
}- 6790 A ]
30T A -30
35} 6785 e -35_]
T 80 s Not cored 1
167 I Bontonite -38 to -39 ft from O to .
40 piois 42.5 feet 40
1 Sand -39 to -67.5 ft
16775 :
-45 1
1-6770
50T
E'_ 6765 Screen -42.5 to -62.5 ft
55T
16760
-60_}
16755
651 %+ Sump 62,510 -67.5 ft
I Cerro Toledo +%%] End cap

\ interval
Fig. 17. Drill log and well completion diagram for MCWB-7.2.
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MCWB-7.4A

DRILL DATE: December 13, 1994 DRILLING METHOD: Hollow Stem Auger

COORDINATE: 1768569.46 North HOLE DIAMETER: 10.375 inches
1635270.33 East WATER LEVEL: 6771.71 ASL (ft)
ELEVATION: 6812.40LSD (ft) TOTAL DEPTH: 70.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION o 100
0 - 0 -
Alluvium: s N ) J
6810 | unditferentiated @ Fill Materiai 0 -3 f 1
Bentonite -3 to -4 ft E
-5 [\ o\ -5
6805 e ]
-10 Sk_‘ 10
6800 e :
A5 Ny <15
6795 e ]
20 5.5\ Fill Material -4 to -38.5 ft .20_]
6790 _‘%Q—
-25 A 25
6785 N ]
-30 e -30]
6780 R ]
-35 N -35
6775 s :
-40 B Bentonite -38.5 to -39.5 ft -40]
;.| Water level -40.69 ft 1
6770 : Not cored 1
. \| sand -39.510 -70 #t from 0 to 1
45 : 47.5 feet '45“.
6765 ]
-50
6760
-55 | Screen -45 to -65 ft
6755 .
-60
6750
-65
6745 :| Sump -65 to -70 ft
-70 Cerro Toledo =i Endcap

interval

Fig. 18. Drill log and well completion diagram for MCWB-7.4A.
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MCWB-7.4B

Hollow Stem Auger

DRILL DATE: December 13, 1994 DRILLING METHOD:
COORDINATE: 1768407.84 North HOLE DIAMETER: 10.375 inches
1635287.73 East WATER LEVEL: 6766.94 ASL (ft)
ELEVATION: 6813.07 LSD (ft) TOTAL DEPTH: 70.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOQVERY (%) DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION [/ S——",
0 Alluvium: e - 0
6810 undifferentiated I 0 Filt Materiai 0 -3 ft 1
Bentonite -3 to -4 ft ]
-5 5
6805 ]
-10 -10 ]
6800 ]
-15 -15
6795 ] . ]
-20 Filt Material -4 to -39 ft -20_]
6790 ]
-25 -25 ]
6785 ]
-30 -30
6780 ]
-35 -35_]
6775 ’ ]
-40 l Bentonite -39 to -40 ft -40 ]
6770 | sand -40 10 -70 ft :‘°‘ °:':d ]
: rom 0 to 1
-45 i -45 _|
| Water level -46.13 ft 47.5 foot .
6765 ]
-50 -50 ]
6760 :
-55 :| Screen -45 to -65 ft '55-:
6755 ]
-60 -60_]
6750 ]
-65 -65 ]
Cerro Toledo 3 . . ]
6745 | interval e Eump 65 to -70 ft ]
_70 el nd cap .70

35

Fig. 19. Drill log and well completion diagram for MCWB-7.4B.




MCWB-7.7A

DRILL DATE: December 19, 1994 DRILLING METHOD: Hollow Stem Auger
COORDINATE: 1768700.71 North HOLE DIAMETER: 10.375 inches
1635902.25 East WATER LEVEL: dry ASL {(ft)
ELEVATION: 6798.31LSD (ft) TOTAL DEPTH: 67.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION G100
0 0 -
Alluvium: AT ST ) . 4
6795 undifferentiated P ngsg Fill Material 0 -3 ft b
TS Bentonite -3 to -4 ft ]
-5 b Ao & -5
O PP ]
A & 3 1
0 6790 Q@Xgob S .
) OPPROP AN 10
6785 > SoP S, o ]
b QOA LA A i
-15 LASTs & R -15_]
ALOLL S ]
6780 5325"0 o ]
20 35 s L -20]
O TR -
6775 bS50 S0 R ]
25 QUL ST = 25
O PPN S Fill Material -4 to -49 ft 1
6770 LA va E-_ ]
-30 L OHLATE 30
b QOPXOQO :&'-._ ]
6765 °$26$‘> \k‘_ ]
-35 ‘@ ALY -35
b Q‘ o Q‘O :‘;\% J
6760 ]
-40 -40
6755 ]
-45 -45 ]
6750
-50 Bentonite -49 to -50 ft -50 -
6745 Sand -50 to -67.5 ft
-55 Not cored -55 -
from 0 to 4
6740 Screen -52.5 to -62.5 ft 60.0 feet 1
-60 . 0.
6735
-65 Sump -62.5 to -67.5 ft 65 -
“] End cap ]
Cerro Toledo
interval

Fig. 20. Drill log and well completion diagram for MCWB-7.7A.
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MCwB-7.7B

Hollow Stem Auger

DRILL DATE: December 20, 1994 DRILLING METHOD:
COORDINATE : 1768517.26 North HOLE DIAMETER: 10.375 inches
1635921.84 East WATER LEVEL: 6742.26 ASL (ft)
ELEVATION: 6798.97LSD (ft) TOTAL DEPTH: 70.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION 100
0 an 3 () ~—a\a 0 -/
1 Aluvium: N A ]
I undifferentiated 6%280 -, | Fill Material 0 -3 ft ]
1 6795 A S SOWN Bentonite -3 to -4 ft ]
-5 1 s()Op oO 3 N -5 _]
1 Q‘OQ Py ; N ]
I dp‘gog B B ]
1 6790 Ao &2 ey e 1
104 SC)(>Peo<>9 0 s =10
T S ONOToy Thas R ]
T 675 OO TR I ;
15 b SSEe SRS e -15]
4 SCQ)‘OQ%bQ ‘\&;. =\, =Y 4
+ b O350 S AN b
201 6780 Qgeggé \\;z_:‘ R ]
201 8570 X X2 ~20 ]
T s%ggecq)gﬁ o2 E.. v ) ]
T TOToS T A e ]
2516775 Qopg%ﬁ \E‘.‘ s Fill Material -4 1o -44 ft 25
1 @O T e ]
I OFCS Rk LNt ]
30} 6770 OO R R 30
o =
I A & ot e ]
1 6765 PP : A0 ]
a5y eledr R -35]
i LD B R ]
T ° o R ]
40T 6760 s%?p Q%?p Ate R e 40.]
T OO T I A0S ]
1-6755 s ]
-45 1 S Bentonite -44 to -45 ft -45 |
16750 Sand -45 to -70 ft -
50T -50_]
T 6740 Water level -56.71 60.0 feet ;
-60 I Screen -55 to -65 ft '60—:
T 6735 ]
-65 -65 |
T .| Sump -65 to -70 ft ]
20T 6730 Corro Tolodo *.| End cap -70
intervai

Fig. 21. Drill log and well completion diagram for MCWB-7.7B.
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DRILL DATE:

MCWB-8.1A

December 14, 1994

DRILLING METHOD:

Hollow Stem Auger

COORDINATE: 1768704.12 North HOLE DIAMETER: 10.375 inches
1636552.36 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6785.95LSD (ft) TOTAL DEPTH: 75.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION 0100
0 - 0 —
1- 6785 [ Aliuvium: 2 AT & avey , .
T undifferentiated >°$Xéop“ :X..*| Fil Material 0 -3 ]
+ (e Bentonite -3 to -4 ft .
-5 1 b Q M) ) a 0 » -5 ]
16780 OOPRRe] e ]
I o 70re3 e R :
10T A & i A =10 ]
"L o775 OPRONGR e b
T bADITES BT ]
T PPOSP. 0 o ]
151 o [ a0 S0 taviy  [avt -15]
T ‘onbQ :@__ XS ]
4 b Qo ) 'S D N ]
201 Q07 R A -20]
16765 SRR EE q
1 65’09‘) %Opv .S XY Fill Material -4 to -47.5 :
21 oo sEyen Lo A 25 ]
T e D N e ]
I §%?b°§> 3&? s ]
04 6755 s p‘Q 4 S -30]
+ Y X K 1
T s%?p 6(240 at "_. gyt ]
AV . o D ]
st SRRl B o]
351 6750 S g0 . k[ O 34
f SIS ]
+ D opv op R _Z_- 2 .
40+ 6745 SOSOS T _%‘Z 401
451 o i [ o e -45
T > o\ i Not cored 1
T M Bentonite -47.5 to -48.5 ft trom 0 to ]
501 6735 3 52.5 feet -50
T Sand -48.5to -75 ft " 1
551 6730
60T
T 6725 Screen -50 to -70 ft
851 6720
=70 —“__ 6715 | Cerro Toledo
T interval | Sump -70 to -75 ft
75 _‘E “ End cap

Fig. 22. Drill log and well completion diagram for MCWB-8.1A.
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MCwB-8.1B

DRILL DATE: December 19, 1994 DRILLING METHOD: Hollow Stem Auge:

COORDINATE: 1768618.31 North HOLE DIAMETER: 10.375 inches
1636559.97 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6783.80LSD (ft) TOTAL DEPTH: 72.5 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION NPT
0 - - 0 -
} : &34 J
! . ated N Fill Material 0 -3 ft ]
16780 KOtﬁcOA ¢ . ]
1 A ¢ Bentonite -3 to -4 ft 4
Al ORPROP 2w 5
¥ b Qov Qb .\E‘; ]
1 6775 @4 AL ]
10T pIeagtade e O B O 10
1 (OHLOLN N ]
T 6770 PO e g
et SRSBUR K 154
T s Q‘Ov Q‘ 0 T 1
16765 PPN ]
-20—: Q& VQO N\ A e -20
I O AR ST Y. o) ]
1 6760 AP Xa2 Fill Material -4 to -44 ft h
257 Q \E‘_ \E‘_ -25 ]
1 & e ]
1 6755 g ]
-30.} R -30_]
T 6750 ¥, s ]
351 g -35_]
16745 oy 1
40T e -40 ]
16740 c ]
-45 - "8 Bentonite -44 to -45 ft ~45 _|
I Sand -45 to -72.5 ft :
1.6735 ]
-50 1 =50
55 _“ 6730 Not cored .55 _:
+ from 0 to 1
1 6725 Screen -47.5t0 -67.5 ft 60.0 feet ]
60}
T 6720
651
1
16715
=70 -+ Cerro Toledo . Sump -67.5t0 -72.5 ft
1 L interval *rw| End cap

Fig. 23. Drill log and well completion diagram for MCWB-8.1B.
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MCwB-8.1C

Hollow Stem Auger

DRILL DATE: December 14, 1994 DRILLING METHOD:
COORDINATE: 1768531.74 North HOLE DIAMETER: 10.375 inches
1636565.71 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6785.63 LSD (ft) TOTAL DEPTH: 80.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION o 100
0 6785 Aligvium: NI 0
: PP ] ) ]
undifferentiated %OD 30 4 Fill Material 0 -3 # 1
5 (@L®1L4 Bentonite -3 to -4 ft 5
- 6780 g 7
15 6770 -15]
Fill Material -4 to -49 ft
'25 6760 '25 -
-40 _+ 745 -301
501 6735 ';_ Bentonite -49 to -50 ft -50 ]
+| Sand -50 o -80 f ]
Not cored ]
from 0 to 1
60+ 6725 62.5 feet '60‘.
Cerro Toledo
651 g720 | interval Screen -55 to -75 ft -65 -
70+ 6715 70
Sump -75 to -80 ft b
-80 -2 End cap -80_1

40
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MCWB-9A

DRILL DATE: December 15, 1994 DRILLING METHOD: Hollow Stem Auger
COORDINATE: 1768627.67 North HOLE DIAMETER: 10.375 inches
1638123.04 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6752.11LSD (ft) TOTAL DEPTH: 75.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) | DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION G100
0 Aliuvium: ) ) 0 7]
6750 | yndiferentiated Fill Material 0 -3 ft ]
5 Bentonite -3 to -4 ft 5
6745 ]
-10 -10]
6740 ]
-15 - -15_]
6735 oo ]
-20 ae -20.]
6730 X ]
X5 Fill Material 4 to -44 f ]
-25 :&:-_ -25
6725 :&:L ]
-30 nox -30_]
6720 \\g; ]
s\t -
-35 R -35]
6715 %: ]
-40 e -40_]
6710 e 1
-45 B Bontonite -44 to -45 f -45._]
6705 Sand -45 to -75 ft i
-50 Not cored -50
6700 from 0 to ]
57.5 feet ]
-55 -55 ]
6695 ]
-60 *| Screen -50 to -70 ft
6690
-65
6685
-7
0 Cerro Toledo .
6680 | interval -| Sump 70t -75 ft
-75 <=+ End cap

Fig. 25. Drill log and well completion diagram for MCWB-9A.
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MCWB-9B

DRILL DATE: December 15, 1994 DRILLING METHOD: Hollow Stem Auger
COORDINATE : 1768490.99 North HOLE DIAMETER: 10.375 inches
1638069.00 East WATER LEVEL: dry ASL (ft)
ELEVATION: 6753.60 LSD (ft) TOTAL DEPTH: 80.0 ft
ELEVATION (FT) LITHOLOGIC WELL CORE
LITHOLOGY WELL DESCRIPTION RECOVERY (%) DEPTH
DEPTH (FT) DESCRIPTION CONSTRUCTION [ ST 7,
0 1 O TS5 ol T 0 -~
T ﬁ:ﬂ;}‘;’,‘;miated ;80026%“ @ Fill Material 0 -3 ft ]
5 1_— 6750 :Qobpgcq)op d B Bentonite -3 to -4 ft 5 ]
1 Seags sy I BT ]
1 OPICRUES  bies -
16745 A &0 fone N ]
103 ‘OQ;Z“%: d %__ R -10]
1 O A BN =Y 1
T (OLLOLATPE A ]
6740 ><\$§(2§> o [ .5 ]
-15 ] OP P ‘{;‘___ o, o -156 -
4 ><\0be s - FexL :
1 6735 PO R ]
'T Qov Qb - -.. '_. .. 20 T
20 OTROTOI S S 20
I 9570 R aqn 1
16730 OPOPLENCE R Fill Materiat -4 to -48.5 ft ]
I A, Qb '\ﬁ:_ AP 25
254 SRR IR 2-
1 OFAROVAN A O s 1
1 6725 it BT ]
-30.} 3 S I AT -30_]
1 6720 SRS S ]
-35.1 A0 -35_]
1 6715 s
-40.1 e -40 ]
1 6710 Ly ]
457 o\t -45 ]
R | Bontonite -48.5 to 49,5 ft 501
r 5 Not cored 1
T 700 Sand -49.5 to -80 ft from 0 to ]
55} 57.5 feet -55
1- 6695 ]
-60 -60
1 6690 ]
65 Screen -55 to -75 ft -65 >
70 ___ 6685 Cerro Toledo 70 __
I interval b
16680 ]
5.7 -75.]
I Sump -75 to -80 ft ]
1.6675 : Leel j
-80_F Vww Vs Yostet +=:%.| End cap IV -80
Fig. 26. Drill log and well completion diagram for MCWB-9B.
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Figure 27. Vertical cross section at well MCWB-4.
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Figure 28. Vertical cross section at well MCWB-5.
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Figure 29. Vertical cross section at wells MCWB-5.5A and MCWB-5.5B
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Figure 30. Vertical cross section at wells MCWB-6.2A, MCWB-6.2B, and MCWB-6.2C.
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Figure 31. Vertical cross section at well TSWB-6.
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Figure 32. Vertical cross section at wells MCWB-6.5C and MCWB-6.6.
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Figure 33. Vertical cross section at wells MCWB-6.5D and MCWB-6.5E.
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Figure 34. Vertical cross section at well MCWB-6.6.
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Figure 35. Vertical cross section at wells MCWB-7A and MCWB-7B.
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Figure 36. Vertical cross section at well MCWB-7.2.
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Figure 37. Vertical cross section at wells MCWB-7.4A and MCWB-7 4B.

400

6820
6810

6800

6790

6780

6770

6760

6750

6740

6730

6720



123

Elevation (ft)

6800
6790

6780

6770

6760

6750

6740

6730

6720

6710

6700

N MCWB7.7A MCWB7.78B
(70 ft west) (100 ft west)

MCM-8E )
MCM-8F MCM-8D
\ MT-3
/T ez

I ]

Tshirege 1g

_______ 29 - ___ 4} -

IURERARARERERANARAE!

IBRBEE

\

Alluvium

<

<S:'eam channel

Tshirege 1g
22

LT

\ll INERNERRARNAE

\

Cerro Toledo interval

Cerro Toledo interval

— 6770

— 6760
— 6750
— 6740

— 6730

— 6720

— 6710

I 1

0 100 200

Distance (ft)

300

400

Figure 38. Vertical cross section at wells MCWB-7.7A and MCWB-7.7B.
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Figure 39. Vertical cross section at wells MCWB-8.1A , MCWB-8.1B, and MCWB-8.1C.
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