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1. INTRODUCTION

This report describes the installation, development, and testing of eight new perched zone
groundwater monitofing wells and three new temporary perched zone wells at the White Mesa
Uranium Mill site during April through June, 2005. Work during this time also included installation
of a replacement (MW-3A) for well MW-3. The positioning of the new wells and the well
installation procedures were generally based on the work plan submitted by International Uranium
(USA) Corporation (IUSA) (IUSA, 2005). Figure 1 is a map showing the approximate locations of
the new wells. MW-3A, located approximately 10 feet south of MW-3, is not shown because of its

close proximity to MW-3.

Six of the borings were core drilled, and all borings were video logged prior to casing
installation. After completion, wells were developed by surging and bailing. Existing wells TW4-15
(now designated as MW-26) and TW4-17 (now designated as MW-32) were also developed at this

time.

Hydraulic testing consisted of slug tests and was performed on existing well TW4-17 (now
designated as MW-32), and all new wells (except MW-24 due to insufficient water in the well)
during the week of June 13,2005. Data were analyzed to estimate perched zone hydraulic properties
in the vicinity of each new well. Slug testing and analysis procedures were similar to those used in

previous testing at the site during July 2002 as described in Hydro Geo Chem, Inc. (HGC), 2002.
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2. WELL INSTALLATION

All drilling and well construction activities were performed by Bayles Exploration. Mr.
Lawrence Casebolt, under contract to IUSA, provided drilling, well construction, and development
oversight and was responsible for lithologic logging of all borings. Mr. Stewart Smith of HGC
provided additional oversight during the drilling phase, and Mr. Dean Henderson of the Utah
Department of Environmental Quality (UDEQ) was present during a portion of the drilling (the week
of June 13). Matt and Janice Johnson, of Widdison Turbine Company under contract to TUSA,
performed the video logging of all borings just prior to casing installation. The construction of all
wells except TW4-21 and MW-3A was similar to that of temporary wells TW4-15, TW4-16, and
TW4-17 as described in HGC (2002), with one exception: 10-20 Colorado Silica Sand was used as
afilter pack instead of pea gravel. Figures 2 through 13 are well construction schematics for the new
wells based on diagrams provided by Mr. Casebolt. The static water levels shown in the construction

schematics were those measured at the time of installation.

2.1 Drilling Methods

All wells were installed by air rotary using water and/or foam when needed to maintain
circulation. A 12 3/4-inch-diameter tricone bit was used to drill a boring of sufficient diameter to
install an 8-inch-diameter, schedule-40 polyvinyl chloride (PVC) surface casing. This surface casing
extended to a depth of approximately 49 feet below land surface (ft bls) in all installations except
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TW4-21 and MW-3A, where the surface casing extended only approximately 9 ft bls. All surface
casings were grouted in place using portland cement prior to drilling (or reaming) to the total depth

(TD).

Borings were advanced to TD using a 6 3/4-inch-diameter tricone bit, or cored using a
20-foot long, 2-inch inside diameter core barrel, then reamed with the 6 3/4-inch tricone bit. Except
at MW-3A, coring generally began near the top of the Dakota Sandstone, encountered at depths of
approximately 13 to 42 ft bls. The large diameter (12 3/4-inch) boring was initially advanced to a
depth just below the contact, coring to TD performed, then the large diameter boring was advanced
(if needed) to approximately 50 ft bls. The surface casing was then installed, followed by reaming
to TD using the 6 3/4-inch tricone bit. Borings MW-23, MW-24, MW-28, and TW4-22 were
continuously cored to TD starting at depths between 20 and 50 ft bls. MW-3A was cored between

70 ft bls and TD, and MW-30 from 20 to 60 ft bls.

All drill cuttings were logged at 2 1/2-foot depth intervals and samples were collected in
labeled, self-sealing, plastic bags and labeled, plastic, cuttings storage boxes. The core was logged
then stored in labeled, cardboard core boxes. Copies of lithdlogic logs, core logs, and photographs

of the core submitted by Mr. Casebolt are provided in Appendix A.

Fluids and cuttings brought to the surface during drilling were routed to pits excavated for
that purpose adjacent to the borings. In general, air was used as a drilling fluid until poor cuttings
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retrieval necessitated the use of water and/or foam.

All borings were advanced into the Brushy Basin member of the Morrison Formation. In
general, if a boring was drilled more than a few feet into the Brushy Basin, it was backfilled with

cuttings and/or bentonite to a depth just below the contact prior to well casing installation.

2.2 Video Logging

Video logging was performed by Widdison Turbine Co. between April 19 and

April 22, 2005. Video logs are available from TUSA’s corporate offices.

2.3 Well Construction

All wells were constructed using 4-inch-diameter, schedule-40, flush-threaded PVC casing
and 0.02-slot, factory-slotted PVC screen. Screened sections extendedr from just below the Brushy
Basin contact to a depth above the static water level in the borings. 10-20 Colorado Silica Sand was
used as a filter pack and installed to a depth of 3 to 5 feet above the screened interval. The annular

space above the filter pack was then sealed with 3 to 5 feet of bentonite and grouted to the surface

using portland cement.
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2.4 Well Development

All new perched monitoring wells and existing wells TW4-15 (now MW-26) and TW4-17
(now MW-32) were developed by surging and bailing under the supervision of TUSA personnel
and/or Mr. Casebolt. Mr. Stewart Smith, of HGC, and Mr. Dean Henderson, of UDEQ, were onsite
during development of TW4-15 and TW4-17. Wells were surged using a vented, 4-inch-diameter
surge block and then bailed. Bailing was conducted with a 3—inch—diameter—by—20—foot bailer having
a maximum capacity of approximately 7.5 gallons. The time spent surging and bailing each of the
wells was based in part on the length of the water column in the well. Wells MW-23, MW-24, and
MW-3A could not be surged or bailed due to insufficient water levels. Details of the well

development procedures and results are provided in a separate report submitted by TUSA.
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3. HYDRAULIC TESTING

HGC personnel conducted hydraulic testing during the week of June 13, 2005. The
hydraulic tests consisted of slug tests performed in the same manner as described in HGC (2002).
Hydraulic tests were attempted at all new perched well installations (except MW-3A) and atexisting
well TW4-17 (now MW-26). MW-24 was not tested due to insufficient water in the well. The
purpose of the tests was to estimate hydraulic parameters (primarily hydraulic conductivity) in the
vicinity of each new well. The same slugs and electric water level meter were used in both the
current testing event and the July 2002 testing event. The only difference between equipment used
in the current and previous testing was that submersible Mini-Troll™ pressure transducers and data
loggers were used in the current tests instead of the Geo Kon™ equipment used during the July 2002

fests.

3.1 Data Collection

Two slugs consisting of sealed, pea-gravel-filled, schedule-80 PVC pipe, one approximately
3 feet long, and one approximately 4 feet long, as described in HGC (2002), were used for the tests.
The 3-foot slug had a larger diameter and displaced approximately 0.75 gallons of water. The 4-foot
slug had a smaller diameter and displaced approximately 0.47 gallons. Typically, the 3-foot,
0.75-gallon displacement slug was used. If a test used the 3-foot slug and was slow due to low
permeability conditions, a concurrent test was started in the next well using the 4-foot, 0.47-gallon
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slug. Two Mini-Troll™ data loggers were available to allow two wells to be tested simultaneously.

In all cases, water level data were collected automatically using a Mini-Troll™ data logger
and by hand using the electric water level meter. Automatically logged data were collected at
3-second intervals. Hand-collected data were obtained more frequently in the first few minutes of
each test when water levels were changing fapidly, then more slowly as the rate of water level change

diminished.

Prior to each test, the static water level in each well was measured by hand using the Mini-
Troll™ electric water level meter. The meter was then lowered to a depth of approximately 8 to 10
feet below the static water level, and pressure readings were allowed to stabilize for several minutes
prior to beginning a test. The slug and electric water level meter sensor were then suspended in the
well just above the static water level. Each test commenced by lowering the slug to a depth of
approximately 2 feet below the static water level over a period of a few seconds and taking water
level readings by hand as soon as possible afterwards. Upon completion, equipment pulled from
each well was rinsed with clean water prior to its use in the next test. Automatically logged data
were checked, backed up on the hard drive of a personal computer, and then saved to a floppy disk

prior to conducting the next test.
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3.2 Data Analysis

Data were analyzed using Aqtesolv™ (HydroSOLVE, 2000), a computer program developed
and marketed by HydroSOLVE, Inc. In preparing the automatically logged data for analysis, the
total number of records was reduced. In general, all data collected in the first 30 seconds were
retained, then every 2nd, then 3rd, then 4th, etc. record was retained for analysis. For example, if
the first 10 records were retained (30 seconds of data at 3-second intervals), the next records to be
retained would be the 12th, the 15th, the 19th, the 24th, etc. Displacements were calculated based
on the maximum water level recorded by the Mini-Troll™ after lowering the slug into the well. In
general, the maximum measured rise in water levels was about what would be expected considering
the slug volume, the volume in the 4-inch-diameter casing, and the volume in the annular space
between the casing and the 6 3/4-inch-diameter bore. Assuming a 30% effective porosity for the
filter pack, the expected rise in water level is approximately 1 foot per gallon. The maximum
expected rise for the 3-foot, 0.75-gallon slug is therefore about 0.75 feet, and for the 4-foot,

0.47-gallon slug, is about 0.47 feet.

Data were analyzed using two solution methods: the KGS unconfined method (Hyder et al.,
1994) and the Bouwer-Rice unconfined method (Bouwer and Rice, 1976). When filter pack
porosities were required by the analytical method, a value of 30% was used. The saturated thickness
was taken to be the difference between the static water level measured just prior to the test and the
depth to the Brushy Basin contact as defined in the drilling logs. In all cases, because the static water
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level was below the top of the screened interval, the saturated thickness was also the effective screen

length. Therefore, no corrections for partial penetration were required.

Barometric pressure was recorded throughout each test using a BaroTroll™ pressure
transducer and logger. In all cases, except at MW-23, the test duration was short enough that the
mmpact of changing barometric pressure could be ignored. However, a second test at MW-23
(labeled MW-23b), conducted overnight, required correction. The factor for correcting changes in
water levels based on changes in barometric pressure was estimated via a trial-and-error approach.
Assuming that changes in water levels were -60% of changes in barometric pressure seemed to
provide the best correction, allowing interpretation of more of the data. Furthermore, good
agreement exists between hydraulic conductivity estimates made by different solution methods when
using this correction. The interpretation is complicated at this location by the extremely low
hydraulic conductivity, the consequent small rate of change in water levels during the test, and by
the likelihood that the relationship between changes in water level and changes in barometric

pressure was not constant over the test.

The behavior of water levels at this location in relation to changes in barometric pressure is
consistent with the discussion in HGC, 2004a. Water level changes in the perched wells are
impacted by instantaneous transmission of barometric pressure changes down the well casings and
delayed (lagged and attenuated) transmission of pressure changes to the water table at locations
remote from the wells. The lag and attenuation at remote locations result from vertically downward
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propagation of pressure changes through the low permeability vadose materials.

The KGS solution allows estimation of both specific storage and hydraulic conductivity,
while the Bouwer-Rice solution allows estimation of only the hydraulic conductivity. The Bouwer-
Rice solution is valid only for the straight-line portion of the data that results when the log of
displacement is plotted against time. Typically, only the later-time data are interpretable. The KGS
solution generally allows a fit to both early and late time data, and is sensitive to storage. Both
solutions were used for comparison. Automatically logged and hand-collected data were analyzed
separately using both solution methods. The hand-collected data, therefore, served as an independent

data set and a check on the accuracy of the automatically logged data.

3.3 Results

The results of the analyses are provided in Table 1 and Appendix B. Appendix B contains
plots generated by Agtesolve™ that show the quality of fit between measured and simulated results,
and reproduce the parameters used in each solution. Estimates of hydraulic conductivity range from
3.2x10% t0 1.9 x 10 centimeters per second (crv/s). The value of 3.2 x 10" cm/s estimated for the
first of two tests at MW-23 using the KGS solution is lower than any value previously estimated for
the perched zone. Except for the low hydraulic conductivity estimates at MW-23, values are within

the range previously measured at the site.
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In general, the agreement between hydraulic conductivities estimated from the KGS and
Bouwer-Rice solutions is good, and values agree within a factor of 2 except at TW4-21, where the
estimates differed by a factor of about 5, and at the first test at MW-23, where the estimates differed

“by more than an order of magnitude. The KGS and Bouwer-Rice estimafes for the second test at
MW-23 ( labeled MW-23b), however, were within 10%, suggesting that these are more reliable,

although the data needed to be corrected for barometric pressure variation.

The agreement between estimates obtained from automatically logged and hand-collected
data is also good. In all cases, the estimates based on automatically logged and hand-collected data
using the KGS solution are within a factor of 2, and in all but three cases, are either identical or
within 10% of one another. Estimates obtained from automatically logged and hand-collected data
using the Bouwer-Rice solution are also close: identical or within approximately 25% in all cases
except at TW4-21, where the estimates differ by a factor between 3 and 4. Late-time noise in the
automatically logged data at TW4-21 did, however, make interpretation difficult using the Bouwer-

Rice solution.
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4. SITE HYDROGEOLOGY

The site hydrogeology is described in detail in Titan (1994). Updated descriptions of the
perched zone hydrogeology based on work performed since Titan (1994), are provided in HGC
(2003) and HGC (2004a). HGC (2004a) compares the hydrogeology of the perched zone in the
vicinity of the chloroform investigation with downgradient areas. The results of the installation and
testing of wells described in this report add detail to the hydrogeologic understanding of the perched

zone, but do not fundamentally change the hydrogeologic interpretation of the site.

As indicated in the drilling logs, the Dakota and Burro Canyon formations, which host the
perched water beneath the site, typically consist of very fine to coarse-grained, variably cemented
quartz sandstone, with local layers and lenses of conglomerate, siltstone, shale, and claystone. The
lithology of the new borings is generally similar to previous site borings, with no striking

dissimilarities evident.

Except for the exceptionally low hydraulic conductivity of 3.2 x 10® cr/s estimated from
the first slug test at MW-23 using the KGS solution, hydraulic conductivity estimates from the new
wells are within the range previously reported for the site. In general (except for MW-23), the
hydraulic conductivities estimated at the new wells are intermediate within the previously reported
range. Perched zone h3.ldraulic conductivities are highest in the area immediately northeast
(upgradient) of Tailings Cell #2, and lowest in the areas south and southwest (downgradient) of the
Perched Monitoring Well Installation and Testing
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tailings cells.

Figure 14 is a contour mép of the upper surface of the Brushy Basin member of the Morrison
Formation that includes data from the new wells. The upper surface of the Brushy Basin forms the
base of the perched zone at the site. Ordinary linear kriging with a linear variogram was used to grid
the raw data. Although additional detail is provided in the vicinity of the tailings cells by the new
borings, the surface still shows a general dip to the south-southwest beneath the tailings cells.
Possible paleo-ridge and channel features trending generally northeast-southwest, subparallel to the
general dip, are evident in the contoured data. The depth to the Brushy Basin contact in the vicinity
of MW-3, as deﬁned'by MW-3A, is 92.5 ft bls. This depth is between the reported TD of MW-3

(96 ft bls) and the bottom of the screened interval (87 ft bls).

Figure 15 is a contour map of second quarter 2005 perched water level data, including data
from the new wells. This map was also generated by gridding the raw data using ordinary linear
kriging with a linear variogram. The general direction of perched water flow inferred from the water
level contours is to the southwest beneath the tailings cells. The general direction of groundwater
flow and average magnitude of the hydraulic gradient are similar to previously reported values.
Additional detail regarding local hydraulic gradients beneath the tailings cells is provided by the new

installations.

Table 2 calculates the average perched water pore (interstitial) velocities in the vicinities of
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the new wells and MW-32 based on hydraulic conductivity estimates and the estimated hydraulic
gradients shown on Figure 16. Hydraulic conductivities shown in Table 2 are averages of estimates
shown in Table 1. An effective porosity of 18% was used in the calculations. The heavy black lines
inFigure 16 indicate the positions and lengths over which the perched zone hydraulic gradients were

e calculated. The method of calculation is substantially the same as described in HGC, 2004b.

As indicated, the calculated interstitial velocities range from 0.010 feet per year (ft/yr) at
MW-23 to 49.5 ft/yr at TW4-21. Calculated velocities at MW-25, MW-30, TW4-20, TW4-21, and
TW4-22 are greater than 10 ft/yr; velocities at MW -27, MW-29, MW-31, and MW-32 are between

1 and 10 ft/yr; and velocities at MW-23 and MW-28 are less than 1 ft/yr.
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5. CONCLUSIONS

Data collected from new wells installed, developed, and tested between April and June 2005
provide additional detail regarding the perched zone hydrogeology at the site. The lithology of the
new borings is similar to that of previous borings. Hydraulic conductivity estimates based on slug
tests at the new wells range from 3.2 x 10 cm/s to 1.9 x 10* cm/s. The value of 3.2 x 108 cm/s,
based on the first of two tests conducted at MW-23 and obtained using the KGS solution, is lower
than any previously reported value for the perched zone. Except for estimatesl obtained at MW-23,
the range of hydraulic conductivities estimated for the new wells is generally intermediate in the
range of values previously reported for the site. Perched zone hydraulic conductivities are highest
in the area immediately northeast (upgradient) of Tailings Cell #2, and lowest in the areas south and

southwest (downgradient) of the tailings cells.

Data from the new borings has provided additional detail regarding the elevation of the
Brushy Basin contact and hydraulic gradients beneath the tailings cells. However, the general

interpretation of perched zone hydrogeology has not fundamentally changed based on the new data.

Perched water pore (interstitial) velocities in the vicinities of the new wells and MW-32 are
calculated to range from 0.010 ft/yr at MW-23 to 49.5 ft/yr at TW4-21. Calculated velocities at

MW-25, MW-30, TW4-20, TW4-21, and TW4-22 are greater than 10 ft/yr; velocities at MW-27,
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MW-29, MW-31, and MW-32 are between 1 and 10 ft/yr; and velocities at MW-23 and MW-28 are

less than 1 ft/yr.

Well development efforts (detailed in a separate TUSA report) resulted in clean water with
no visible sediment at all new installations having sufficient water for development to be performed.
Development efforts at existing wells MW-26 (TW4-15) and MW-32 (TW4-17), installed in 2002,
did not result in sediment-free water. Sediment in these wells is believed to result from fines present

in the perched water in those areas, that passes directly through the filter pack and well screens.
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6. LIMITATIONS

The opinions and recommendations presented in this report are based upon the scope of
services and information obtained through the performance of the services, as agreed upon by HGC
and the party for whom this report was originally prepared. Results of any investigations, tests, or
findings presented in this report apply solely to conditions existing at the time HGC’s investigative
work was performed and are inherently based on and limited to the available data and the extent of
the investigation activities. No representation, warranty, or guarantee, express or implied, is
intended or given. HGC makes no representation as to the accuracy or completeness of any
information provided by other parties not under contract to HGC to the extent that HGC relied upon
that information. This report is expressly for the sole and exclusive use of the party for whom this
report was originally prepared and for the particular purpose that it was intended. Reuse of this
report, or any portion thereof, for other than its intended purpose, or if modified, or if used by third

parties, shall be at the sole risk of the user.
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TABLE 1

Slug Test Results

Automitically Logged Data

Hand Collected Data

e
i

|

b
[

Bouwer-Rice = Unconfined Bouwer-Rice solution method in Agtesolv™

cm/s = Centimeters per second
ft = Feet

K = hydraulic conductivity
KGS = Unconfined KGS solution method in Agtesolv™
Ss= specific storage
NI= Not interpretable due to insufficient sensitivity.

H:\718000\Reports\Perched Monitor Well Tables: Table 1

KGS Bouwer-Rice KGS Bouwer-Rice
Test Saturated K Ss K K Ss K
Thickness | (cm/s) (1/ft) (cm/s) (cm/s) (1/t) (cm/s)
MW-23 12 3.2x10%| 1x 10 1.6 x 10° NI NI NI
MW-23b 12 2.3x107}2.3x10°| 25x107 NI NI 2.0x 107
MW-25 33 1.1x10" | 3.0x10*] 7.4x10° |1.7x10*]2.0x10*| 1.0x10™
Mw-27 36 82x10°]5.3x10*] 36x10° |1.4x10*]8.7x10°] 3.1x10°
MW-28 23 1.7x10%}2.0x10%] 1.7x10% | 1.7x10%}2.0x10%| 2.0x10°
MW-29 18 1.1x10* ] 1.9x10*] 9.3x10° J1.3x10*]2.1x10*] 1.0x10*
MW-30 24 1.0x10*] 2.9x10*] 6.4x10° }1.1x10*]1.4x10*} 5.1 x10°
MW -31 53 7.1x10°} 25x10°] 6.9x10° |7.4x10°}72x10°| 69x10°
MW-32 46 3.0x10°}8.8x10°] 26x10° |2.8x10°|25x10*] 30x10°
TW4-20 43 59x10°] 1.6x10°| 42x10% |7.0x10%°]12x10°| 53x10°
TW4-21 63 1.9x10*] 1.1 x10*] 32x10° }1.9x10*]3.2x10°}] 94x10®
JTw4-22 55 1.3x10*] 6.8x10°] 1.1x10* ]1.3x10*]| 45x10%| 1.1x10*
Notes:
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TABLE 2
Estimated Perched Zone Pore Velocities

wel |Hydraulic Conductivity’| Hydraulic Gradient | Pore Velocity®
(cm/s) (ft/yr) (fvft) (ftiyr)
MW-23 2.2x 107 0.22 0.008 0.010
MW-25 1.1 x10™ 112 0.023 14.3
MW-27 7.2x10° 74 0.022 1 9.0
. MW-28 | 1.8x10° 1.8 0.029 029
MW-29 | 1.1x10% 112 0.013 8.1
MW-30 8.1x10° 83 0.027 - 12.4
MW-31 7.1x10° 73 0.024 9.7
MW-32 | 2.9x10° 29 0.021 3.38
TwW4-20 | 56x10° | 57 0.037 11.7
TW4-21 | 1.9x10™*¢ 194 0.046 49.5
TwW4.22 | 1.2x10™ 123 0.029 19.8
Notes:

& Average of estimates; value for MW-23 based on second test at MW-23.
b Assumes effective porosity of 0.18

¢ Estimates from Bouwer-Rice method not included in average

cm/s = Centimeters per second

fi/ft = Feet per foot

ft/yr = Feet per year

H:\718000\Reporis\Perched Monitor Well Tables: Table 2 8/4/2005
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APPENDIX A

LITHOLOGIC AND CORE LOGS




[ S

%L % s
29VWI NOILISOdWOD 3DYINIOHId
-
1
= L1
. iy Al asb | g [T ho \%o '\,15~ EE_—:"‘O'.‘FG
(4eTVET T IF T 2], B 1 W VISRY ISV Ty vrhbTh Nz 257" T

\ 18,1
F— AR s |
VS DAL Shedy o ez Fo ok b §) SSUb
- - = v N
, e Mo s
N Sl
EEME ""GH <SS ZLh
SNIRup JAN T T aqe [T e b b
. ' 3 {nt ] uq‘hhb‘qlo =
s o e heap
PIIRNITT W R B
- |
I u u JN}- V-l-(":l”H N 11‘”
l o « . ] \’Ub‘ﬂ 55 ’Z.LIb
IRl SO L P
; qhwj-"‘__»fo\.]') A0S '3\[51"['73: ; o - 'nf;lqﬂ |3?>'ss’+s+($
TS A s i ol A r'\trxﬂn el
, — : e
L A L e L s i T ¥ WP e
R D S| J oW g
2447 I\a:a") j,::' N 23 g A-g- ] 1{'91) + iC 'Z}!';
a2 ThuaD ke R “H B :
| ) W Y
] y L, Sbwj JECIPR) i i w o d N-FR v 5 }
LU T Shery TS Sheay et g N p N W) BTty
ST v - ™ - K - il
- s'ij o uGe L‘?:]:;- £ g L Y i M |
7 o o d I mTs
SR LY LAOUD Ha1e0 v TR ol 4 UF ggz_L'B
s .
. v iura
S T AR s C: u:[: e :‘@
0 2l
—F o
d Hl
[ - é U‘LHV,H
VRIS Qe s E i
1y . ; U'L
TF 87 TR gy wa qlo‘;lv(l,rad !n 5 \,'m_}\{s,_i_"r/l\
. w5
. ) ! U‘-‘-‘UO(PA
AT/ T o7
SHYVWIY 8/
>
73437 0in7y ” S/ %
0'C T1¥0 a2 ) Y A0
T 3804d 0u L QO
_"T 40 T 39vd QQ? (/5 ¥
. >
As|3
‘aby dm ) . Yo 9|D|§ vl v Ajunaoy
1 22§ ON Jtun 10301y -

T E/AW ON 30K

YIA
EERTURET mﬂwd 09 buijjiig

Ty 7 i1sibojoag

[

[T/ ®Safy/ 77 Kidadoag

Secbl=fz 2100




%1 %01 Y

FOVHIL NOLLISOdNOD 3DYINIOHII

%€ % . i

7.5
22
] 172
—+S¢I
: 5,‘
- :r- hyA|
3 rvq,mh —oat,
: J"j/\ V_}('d}r -84
] d ‘v,;.m;a - @'cq
wl-§ \a\.nn/" -§'24
I GrTh ——0'da
iE 0 mai
. N \M Uq } :—O'S:é
S\{\(Q\Aw W\‘P )g?_}ﬂ?ﬁ -‘.\1 ‘9.\' . *UWW'@ Dbol-w - “(1 _H Tg ¢ZPO -. ] :_&'ZL
I ULz i < 9%
. ! 14 . -—-_5'46
% U\qh}m SS-4 [
<7 U9 ] TSZh] = ESina 0
W 2T I )
1 Lk SIS B .
W MR $82] e :,.}0“5
Wl b snfb . :;?:,‘—,CZL
W=F ‘"_"}.:'\‘kﬂ Syt || ess
T JUE B sy B I O RN o oYY 2
- . ¥ WSl | | e
FVRAb 249 PIvB(0e U TR W AURNY R S e Sk

o

\L} ﬂ o5 zsf‘w

as7
S S 57
'l ’
P
\_hn'u,r( <o 4' _
) AT ST
ST WOR=F FFITT ZomdT =7 WA ssob|
PIOS Wegy0 MM i) ¥ SS75]
R G S z{'w :
. l -V \,11|_ %S 1’;{
SR AT G LR
; U‘Wj ,Ma\,ro po-2)Q) YV ‘.).uqv A - ul S 74(‘
YY) Y )fu' Fl ggz‘g_\ :
W T

Voo 33 14‘

W]

T oy weeie oy RJIE LR i)

TR u:q'wb TEgcaeny i
= U ] Ihy
B
7 Vg AT sTagb]
] T hpos) -
RCEIRAGD
T Ehs]
WU FS]
AT [ oS 55

G| TS P
— 7 o
<R B0 WA )P SHY YN I Y &
J b
13437 din1y A
| T 1wwe g y S
| 38044 01 L /% &
2 4077 39vg Q‘?P ,(5} 9 v
%.
TET: Ml Uo1D207 UFPT— 840|S K
. . ————— . . . u
aby dm) — AL ‘ON j1un i

ST ON 3|0H

, | n
VL FHURT IR 09 Bulj|iig

MW 123101d =gy Aadouy

#9977 P77 is1bojoag
ml’?it',':,.; “»

S7-ffF 3ioQ

wift




%S | %0L %L

IOV NOLLISOdNOD 3DVINIOUId

{

[

]

T

1

I

NANANNESRAREAREERNEAR

]

1

40T
1

f{__L_]_L:ll

.

t

I

LTITTTIT

|

|

I

T

I!IHHH]IHHIHI

I

!

LITITTTTTT
l I

!

HERE
1

T

LTI
[

[

- . 1 0ze/
(,2°0)Y ey s o ~69] 700 e 53 T g-0e/
BT Wl B o S VS ey R I
SHYVNIY & 3 05e/
- : >
73A37 0IN14 ”
T TT7T Tuse au 'b°
79044 ‘a1 L 2
TS 40> 39vd ‘\0@ 3/,
. LEIE] U010 ~ JOLIT T 8l0iS wervEe Ajunoy
aby dm ) =2 5998 '/oN jun €Z 1]y Woloug A G 777 fiiadoug
€2 M/ ON 210H VT GIONT $7/7R87 09 builiig 7777587777 151601039 74 -Z 200
Ll E B o




FOVNI NOILISOdWOD 3VDVYLINIOHID

%51 %01 %L
L
¥

%€ %T

\A[\;—\E.l{l‘%ﬂ vis hes q{a
\urr\PV-” <% z.i,v _'
1
IR
) WSS
I - w3 Al 552.1:7
(O A N
4 " u " « o ‘j* ~wA l lk\loﬂ 3;2_\[_(7 |
u M u u « (U " F 49| ~wt Ml;.:;o-” < a{.t})
o v e v . I L ”
won I ACIRY LLEY ST &
3 T %R Ly 1
R Ea R A S I
QY W NLROH $%772 &
l By
A SSET T UquH <9117 -
st 3 ' "n‘éﬂ S$1]7 f
REOE NR2 ST B
¥ Ro4 S5 70 2t
i hr Nl 04
L 5 ] s 2
: i | K b T HSGZ “
N &.1.9\‘»%2.&_5 }m’@s’w :;;(\\'DM’DQ.»J D e a% y G ‘h E’ SS’L.;) G/
‘ 1% Ta 1 T
m \fq‘hb < 2_}':9 gt
- [N N
m \Aqi'\{iﬂ‘ 'sszl? .
| S[T[IIF IR s s 5
' L 1 [ 4
S{a| JpJA VoSS 70 6%
j— -Fh 17 SNAT !
| c) MUUJH‘(AS‘T‘L{.( \1g !g; Z}ii 48]
SURD T g 4719 pasaed 1 imw ¥IF EW RS TR o] .
e ReTe er'io
(\ 2T SSIY
P Mot es
i R gt
; s
SHI nug) Ty ‘b
Flwr g 1 9]
3 JA a7 ey,
l'}' 7,' L H B ‘:L\
 C1i 1A 7] SS ,"
F| san SHITT e
L )
O W A MO VIIUR [TYETS Z
P F ‘M'{f = i ’f‘;%‘ Yo I%I!G
TUZ TR B HIE L i e
. nboa 4 \131“ ‘
, , ™ v TSZIh]
o SU Rt g eveg mavar =7 : }
) % 7 Vo] STy
NUECLF A nli. T
vap A i
WA GN
qraff-Yor
: UG
SHXYVNIY
73A37 0In74 : ” &
T AFTE7 T 11¥0 au A O
T T 38089 "0y " R
[ T Iova 0@ 8 >
3
0298 = 313 0ol ,
- 1]D207
aby TLT ML —zoeg ON 11 JeLy7 310is UeAT TR Ajunoy

T AT ON 310K

77 =4 & .
L/.q;( RZTT7 SR 00 Buiyjiug

(oS- o e

AL057SeT 7 isibojoag

}03louy [T ESTRT 377 Aaadoag
Lot 5 9t



i

FOVYWI NOLLISOdNOD 3DYINIOHId

. R |
1 IR B R TSR ARV

. by
-17<Nj _}..«9\,0 ‘ﬂ,-/ —CIe40

e A s e
VA | Tho e
YWAULA gsl{»‘

3 t '
E?\‘“\‘W"'W ;‘;7‘4;0 50T | 5 v‘(“*-nfk;]q.“,'\ (77 ss77

PG 35315 ’am_;smm Hm»hfyﬂl\ A

o v . i f e Oy 1

T gpu:'_nj. ? SFGRTE 1A70R ,{"9““109 !_HIV\‘M *.l_UqQ U_thaﬂ [¥? ‘.ls"ij;
G gl

‘ 4
: A WA TSR
30 USYES xS

, \
" . ~FR \w*hblq "R SS LIE

; {;«qv?:x;ov mem : R 11 ) 1 ‘:“;’H H/\ 38 z*l_l
: TWRI b 2] —55=dc, 1< TS F[W-F  MbE-uE ST
. . y 5 " UF 'SS’gL‘l'?
| 5 ho-NLIm S 5STIo
’ f Y S 'Il]
i up s%'q‘
. o
i Ul SN
gt
i I
GEE( D SN 7;I0
f UH-! A SS T |
Wy s§l
U G [T es
UREL A :
UL Sy

e
LIRS 1 Vi
[

ok gszﬁa“\s,%

wza Irthp

"o Fpas
1

S EE N G N

TITTh 7700 g TR Vg e T7IIT]
% (di\i}) ATCTIE Foaede |

SIX (dhzj AT I ﬂJ.?d'S

‘1
i

AN e st | | (S

= \Uﬂﬁffq\_wa[?s (RRUg Yo 1 Us —'_-:_T:. BEX2:
L!@miq 1] U3 EE_E 70t
g s =[ste
i T o
| IR ys -
| vehry 95

L

CRT-UTPI TS ST
VLIPS s |
sN epal ehpS)

vapr|  EEEeT]
I
Sl s

q‘]i\"g Saouriy
7!0& 'ﬂ?j.ﬂ

uqf.)\ 15
SNYVYHNIY
A

~73A37 aIn74
T US77 1usae au N
T 38080 ‘g1 Q 3

—_— NIATAS ¥ ¥
TTF 407 30vg & /R/0 A

S /
0(05",”;."3'3 : uoI{p207 \WW—_ 3{DIg ~enp weg  Ajunoj
aby dm) T 08g ‘ON Hlun 3lodg yrEres Fwv Ajdadouy

STMW ON 2|0H ) VAT ST 00 Builjig T IERT T is160j0a g SaL-R 2t




%S| %01 %L %€ % %4
DEDEDED
3oVl NOILISOdHOD 3DV LINIONId
j_
’ ]
. AL VHC‘/I'@ Y] ".-E— G'Sl
v \:I;Ol”llro EAEYIQ "V!b :':_:' L7k
T 8GO GRS Fagrg Syl [ e
Fhow b A s "
e . ‘ W YU R ©
Su_m,,\ \7? POy ,}m\{o AP 259dS IR W, H/\ R s_qi
T A0|w - \ym SS‘LHlv
SE3] 3 [ A g Ssqlb
¥INOE; ym SS‘q.lb',
W Y KA
FIF ‘h;;.ﬂli:l‘llm \45'?5.,'4‘_0
o A 4TRSS S
L %’1%_60 |
RARSE R TRA T oSl Fl5IFA H”'\Ur JEN S 24'119
IS v RO UL 5T
- e | d e-u h'u—uur '\‘;0'951;'
_ . L ol uj BSZ,T_L g
Wﬂ_ﬁ’dﬁj P P10 T oo cl poEm l"L’H"‘-} ‘}r\:g? <
FIFE BRI CR TR Sszj:b
Holw ut S5
- 3 oW VL ssq%
v " « o JIFI =7 \u;h'n‘fa J;mqﬁssq(b
ERASY R T ¥@-a)87 \RW TR d" ST \q_h‘b 4"3‘1"’(59‘@3{7
I =3 m\LhLﬂ F 4
d [+P-J ST 4
I[N F T [ s 14;19
g RN S3Ci2 B
[TCZ PoIeT IS T 27177 T ey - —L‘[{v

T RTINS ey T T PR d T [payeres by

Mm*;“ifﬂf‘ 11
et S|
o NIRRT T ST
WA qﬁ 7l —;\'\aﬂ/\
W UF
TWFF uqm%—

1o

Jh o
L : \15”9 Th

IS TRIT

SXYVAHIY

T 13437 o N D
T @%E T 11wa au ‘\‘9»00,\
T T 39044 gu >
T 40T 39ve

G775z 13 - YOHPOT TR atos ———wmg veg
— "aby dm 29 | . org N fisdor

§[',§ 1 7g7 des . ON Hun to8loig T RSAT AT A11ad 0l
W ON 3|0H o7 l,j.‘I_f](,?.A(l/ng sylhvg/ 00 buiyig

SO T s16ojos 9 SIS H alc

Sty




%51 %01 %€ Y
39YWI NOLLISOdWOD 3DV ANIOHIJ .
] s N NI T T i R Al
TR TR ek N =17 AW b S Ssg S
FIQTHhQT WO IR STy g d v N T3 P‘Jf - h‘if-wf L{).s]}‘mgs 7Tl ;?f:»—(lsc
N SRS fll't}-v,u Vg sgfzﬁa LT
M B b
N [ [0rw V[ S
P e W sSgh
. R ISEEE W W
R e N 2 I
) ﬁ : E:f’:"'-AS J T ol 35 ’111:
Nt 5L F W S X
T T<e 7 ,!7: - GT sguf,
NE SIPFF Ao 5570
N . ef d V- wl \A}.,UO[Q_A _,JU gSZ}b
LT 1o} guif-u \k}iwm )/J nxqv
(8 v " 0 e - N N .{;«l J .}\J;a)m }_'l'ﬂ[o..q }m l“rl“b
c,‘fws;- T Y57 T o ml w7 [ oy ‘w :»M.{_
N ST wE g Y-S *2-}
. NE AU Forw vt ~ssz+
“Svedy WIYT peun (07 T N Ps[Fo W g <5 1.;17
B N I EIIE Uy s%q
al gfe]w “W s
Nl L,.:__? BILT \A{_{vm 39 q'-
g \"S)- W N4 h 3G zﬁi
SR EURERIN B! P AN eSSy
AT . ASEF HOF \LH-] 55'1_1_@
N { < d boft 5§ \kuwﬂ Sf;"qv
| N JECIR Y \q/:ﬂn TS '14_
N Taslonw v gcﬂ
N - 3, W _J_ VH}‘ b'l,}_l)
N JIWi-F ey S ny
3 AVEEM U ST Lg'tT
e A s
Bl R
W AT e : FMF TR SSTH
e Wim::gﬁg?:%pﬁ:g : CIEZ ‘{N‘"f’H/\ ss'q.'a-qs’ >
e [P q
s ‘ PP qsHrs)
S b S STR v 7S umqe W A ] ST
RN s
(SIZE] \ﬁl\ﬂT"l‘:
\Aq )Cl—\ 7 ;\;_5 ;\H? , :
VAP TS|
4 o= TS FTs
LA EL
73A37 ain14 o
[o)3] 7140 "au N
T T 38044 0l
[ 4071 39va
896 = Aa|3

— ‘aby W 'dMl T'“‘S
BT ON @0y —

e sy g e

S—}

I
73 VeI T 57

ON {tun

‘03 bunjiug Ty e

uo1|D207 \qw_

el

SR

102fouy

Isibojoag

AIDIS TR LU Ajunoy
T ST 97 Kiaad oy

SO-S- 7 alc

[SUR. J [N




'
’
:
i
7
'
3
|
|

%52

%S4 %01 %L
.
P :

S A LA il ST
, : sS7Ih| YA
S0 : ?0¢
TS sz' ; w0
STIh — 'S,
- i i - 0
S0\ 00!
: Sac i - e
Shosy Loy prda)ad AT 7108 "’“hﬂ’\ = ’ZL'W ; B ¢
ST e aeale i 7 was GI RO SEAL 5170
- \14%\9“ [SS z_l'bv : q'Qq
STUR T VY B SS 74"19 ' 4Lk
N KZI6} - oGt
ST Y e Sy ST 24
Miar e v b [ s b - pal
R TS b 4
WY B 4 54
3’\‘;7(“;\” S 28
TRIF R TpvE *.‘gi) AR i Haeg
i SSob —H042,
R e 052
ARy o2l
: | 3 o] -0/,
TSR F Y0 Rop Twos b S - G
u.;_l'n?yH % ’zﬁo -G P
SURIO SET 10 97 | LR m—a | 29
r Ry yn (97
Rl Sl ) B a1
T v s T 7
RN Se
VHIA I
- oW H SS 2],0
TP e
R I KIRAZYE I RS T) [
I 5 WGk 1'(;9 Sy
- ¥ VH [$Y 24_‘5 .
b N “ oo ! ke -7 S -11';9 S8y -
R N LA ol ~va TpbT TS b
129 -t V\!V\Ih S 11_{;
§J°A"“ Yk =STH -
-afw WU gstegh]
HF O TOT XAy v < AT T3]3 u:l:,ljr Ss'\i)s}-)“fs
| S| ey, |
: M IR Tt
(R 7790 S s ag WH W )
PRI ST
R T oy
JRUPLSW T TH
RERW T 2N uthﬂ
SNXYVANIY
. A o
13437 aIn13 %S
OO%T 11¥0 au )%0
38044 ‘01

X 4077 39vd

TOLFT alDIS

AT URS A;uno:)

295 = 1313 TS
90y dM| —7rreoeg ON 41un’
GeamON 210H T VO SR 00 bulljiig

e
o

f{ﬁ?’i)&r?/‘TlS!Bomag

Qsrirzions = o

waloud T 7ErgRy flaad oy

S0-~fe~77  ®ioC




%€ %T %4

%52

%51 %01 %L

FOVIL NOILLISOdNOD 3DV INIDHIJ

I

T

ERSNERRENE

|

INNEEENADENRER)

I

IHI'!IH

ERRENREN
T

|

i

I{H!HHHHIIIHH

T

BRENE

!

|

HH(IHH

I

T

[TTTTT
T

T

[

LITTTTTT]
T

G P -od ]
NTY [y Y

SNYVYANIY

13A37 aIn1d

—_—
17 ;'7 7140 au

J80Nd G

.z 40 Z Jovd

2196 = h3|3 T . uolol07 VeI/T— alois URZF e Kjunoy
aby ‘dmy T 0ag ON {lun toalouy JET ey Kaad oy

bZ-(i7~ ON 310H WWWWW'OD buniiig FJTTFSe7 7 4s160j039 COZ7 4 ai0Q

ey et fmvs ey PSR

ORI i e [FONN— [T T—




%G|

%014

%L

IOVAI NOILISOdNOD 3DV LNIDHId

T Wb Y
B OSaT 1asete B A ey ishey et g Us
“SheAy D R P Wl YT AGTAT 5SS 111"5 .
Wl yr? S8 24_1:) o
Wi 4 LR SSIl
-4 qm TS "I._L;b
Wi Yo S
] : w4 Y RS 'Z_p'y
SWEAY gy AP TSR WF T oW SS7)|
S qenA ssg

R S e R PR R E N
s

AN ey
! WEENEIE e |
NAYHG 4795 .g'neul Tol : Wy PATUERL T TS ‘SS’L_I.;;;
ERD T T Wy WS
SO g Fam Sheaf T T 1] 3 esh #] 3] an MH/\—WW 537
Jo i : SNEIERE e ~5574:5'E
nf 4 FL P o lestaia]an AR Se- sy
NPT BE SR rhsyerms]
{uf BREIR R PP AR
RN i ) 1 I T ) e i It
“ W « { uw [ il 1 F :‘E:.vsl.i:‘ 7o - ”UJ,“b ‘\;a’J g ZJT
S2\4PY BehR JaR)a Faa )0 MW Q@ | {es d hod[F . A2 17 'S'S'q_ .
Jesid (W] FA Ry -Uq pI) sS04
d w| A ;\bﬂ “UqpX SS‘LI_‘U :-}SHS -
CIEIE T N
- - bl "‘thgg 3g'2’1_l\a ii»f d
Iph - :
 ; 37 ‘\r\f"’j"é'}'”‘ "Sg o
IR AT AR G S 7y
P SHIFE AT wstRpS)
WO S|
TWLhGA SYir
” SLRb TR TS Th]
WS TF AT AT WG/ e 7w 7Rl ":‘r’ﬂp—vm s »
' N Y_\_M?wz“-"j oy AP BT ‘(fn 35 'L)rb ‘
. . ( V#”'"‘ﬂ gbz‘tlv ’
R R AR VA LN (Rt QT S B
RIS TIeAL %th H ol
gr{a-("?h.) : 1V}
ETANC ECRCZA = i POV S W i e B e s (VIMEH s x
: a7 A !
‘Sbwj (mmd/?;/ dhE—= NS R 1}; id: ’jl? ' u? f qsm .
I U RGeS PR A T550 | i o
NI IEN T qut’ﬂ WS'I‘JVUS

[ROBOW T3 1a155aa | W
I Ve e AT sy /s e SLE
SYYVAIY &
A
73A37 0In14 ”
T TG TuNa au Al
3808401 & A \90
— N
[0 [ 3ovd \@Q’ /"
PR E U007
: ‘ _ | ! ye477 2I0IS Ugvi[ ves Ajunoy
aby 7T dmy T U096 ~°ON $1un ScH

oS -mily” ON 310H 7 ugg{kz.m,raﬂf\ys///{hpg ‘09 buiyig

B

#49975¢7 7 isibojoag

R R T

#al0dg ez BTy Kiadoag

X0-77-fr 310(




%5t %04 %L

%€ %T %i

TS N 210

77 UG CHA[IRT sﬁ;fnvq 09 buliing

T 7FS T T bsibojoag

t te te u « ® " . \"“— u"" H '{nﬂﬁsﬂ:\h
I O[]
S29q90 Y T 7 hb\p -V e syg_f
W Y -Uf[R 57|
W Netual S
B 7 IR VT U ST | e 2 4
G C T
Al RN S50}
e AW R ST} -
ey e YNGR T
oW YO TR Sg"Jr‘”, =
I A L s 4
I I Y E LN R R Y (s et
Wi AR R TS s
W ]
Y 1 u w oo ] g 0o ULHO \'\;Q'gs zﬁ;
Il i u (T q e d i \;_LM; [ &'fsg q,'u'
“ou “ N “ o ". el ¢ i U’U'?lﬂ ‘E’b < 2.1{9
ST P YRS AN T o489 AT JS:'G 7Y ‘ 0\4 t[ l:ﬁ‘&y‘z d
N e ,d:a?‘} W Wy A lr'm, ssz{_‘ ,
UGS B R RS
: 5 . " vl & - S j Sorag UL i s§ Z-LIUT'
; A S CAAA T A el Horw Iy SSabt
BEESREST WH ST
wwﬁ T T RS Y EI VL 5 Llr;
BErEL RN
’ Ny (‘4 [W) Ul IS8 zl'l i
\Qgtz-:m [ lq..H [SN 'Lj_
I (u - o H 557'_1_10 :
ST Ve e Told i vqm;-ﬂ 7|
.-9";1@\3 T 735905 f H d e vy TS y_%«
SO T SRS CIWE JJj\T UG H ez}
: FEREr wih <7
W UH Sezo)
T RS V< g VTS sZh]
35 gl |Tgﬂs;1 @
DK oS
mIET ""f”f' TStsl
" 7% S
}ngmh g .:':'.
TR Gy Srey B8
w\df! Bkt "15
NERUgpi WAIST |
e - Jii|pi {S‘ g
' TG ! WAt ISP
: TP AT AN NS | 9 ’(V‘”’id’ I ‘ur,
| P R T A 5 R NS s
‘f P W LG 7T ST 5SS |
TP T TS [T 5791550 TP [ SIS PO
SYYVANIY
13437 ain7s ” ,\0‘) 3
TOC/ 1180 au N
3904d a1 - L ‘«')0
Z 40 7T 39vg ‘\Q‘b% ) v
/‘7/?9.:"‘5”3 U0140307 OIA aiois VAL "G junoy.
by ~T7¢ dmy —5E rvag ON 41un p2loid IS ATy Asadoig

50-S-h @log




%S
i

%01 %2z %€ .14 %t

FOVYHI NOILLISOdHOD BOVLINIDHId

1
-
- -
mil
}___.
’_.
—+
i
Y OZT v QM RIER) S H o
—6lz/
SHYVWIY 3 ose!
13A37 ain4 %
QS/ 1N¥a ai P
IF80YS "G U g)
TTE 40 T J9vd
12).5 = 1313
THITS - Uo1ip207 _ VRIVT 3iDiS VRVIE VoS Atunon

‘aby 5IT dm ) 3§ 99s

ON {1un

1o3louay T OS2 5977 Kj1adouy

TE-Mw °N 310 ~—7 Gareorrgiy SFATF 03 buljjiig Hog73sey 7 is1bojoag Coyr4 20




%01 %2 %€ %2 %1
39VWI NOILISOdWOO 3DYINIOHIJ
-
| -
g L1e i :F- i
o N R 1N A FoNOyE-Ub P - |EETse
TR0 & 7] CRCSPRIIT FFdan N I R s !f;,%f%'
/ 1 Y T S =
i [ [ w5
[ 1] |30 YA~V R 55230
ap- [A[w[3n CLETE Y Ry
o) {2 ™ m AL
i R R
o] R A
o]~ S R R P
hNE S|G4 Yerbp A S8 z-!l“
N Astuay 4194 e U4 (A $5 TH
ik 1 t v GO¥ of - o5 d [ Wb fes Z-P'”(!%' '
n It " w o w GO Sl 7 o T RSN
* ' LU " « v B8 INTT 28 d P -0 '\‘Zv ycans
| U g bRy 10 pora [N 57| N gl d 42w AB-LqH ‘fp ?sg7+19
’ N | Y| g W YA~ <zl
‘ } ol Tela W VA Sty -
STVRT PPN PR AE VI P 4,G¢ N eld{ppu Ye-W[A ALY
- I Teldotw GO U A Al
LR A A T MW Y-ULATR 5T 'zf
SR RO Mg PRE: UTH]7 g ab
el Q. v < 41‘1'7
N d| I[TA UGS TS T
1 NER UfN S
AN MED WA Ssz;fa
f¥ w W3 UH ss g
| . TN m IR e~ X
y e IeWI) RS R WA 5005 N W[ VSO Sty
Nf willw ujfl S
NI d ofS uL 4 T
v Py o == 1+5 .
N FET Y <R
: b N d T vTd sTrh
1T RAA7 Y ) W <jaq <@ I ’n ‘ [f:',}'.'f;;; j j}j‘\ MUC\“‘"{:'—)[ 4 -U(j\,:lj %’*'H*;‘P‘L‘.‘: .
' . 'UJ ;57'1 Y ("Iw .}s-“g/‘\p@
g} G o
: NEweas
s
UIh
UIPRA- U A AP
' US PSR
oS VEroIe
SHYVNIY
T T 93437 ainy ” .’I’f %
X071 1usa 0 g\"%\ O
< 38084 "0 el RS Y
740 " 39va éb.b L K ¥
A3
—Tm_aﬂba : ‘dm 205 — OoN “unuouoaow T s AR

: 2l0g T e Y A1ad ol
z ON 3]0 — P (LA ST 2709 d
QC-tML H v ejra0ldxg S7flheg 00 buljiiig F18975<] 71 #s1bojoag Go-b-  ®lo”

Tl
1 . |

RSlCHS 3 (n *FTHTY
B i g

PR




%€ %Z %

whi=ad qsf ’
whfiad 05
% fr T ]
(@3}3 ) HILIT Ky @17 (z-fwé,//{ymfg.m: 17 ; 2 Wb -/ \43—551{9;{ ;
Yheap VS ul T3 Wy S35 4 ,‘»::
7 = WMl SS Zﬁ‘b
e Yo ST »
2 N
.SFJ\:} 470 ‘rxhp eI 5':3’?'?‘\‘\"\ (R S5 z}‘p x
RIEE M SS 2o} -
S 4 e
AIWEE A 5 7-‘L‘lo -
IE; G A
Ty G S
J‘ I \4(“"3" sszli; -
3]-24 ;l‘l; s 74_'\9_ ’
PR 7 59 2;_? .
Fl-ah llﬁﬁ ST 4
RoRF TS b No Y L g e
. i A i
- b B3I
G E R
Jf-W W,Wk' }.(:Ab-Eg 7_}1;
P IO -3 N N 2 . ;
P19 7Y IRAF 30 JIAT a2 |p) o Uﬂhlﬂ (V:—SS 2(_:7
- NI b =SCIID}
Jop-W X P-H pt ﬁ |
Jop-W EAR s
W by 552
W U_l_'hfa,“ QS’L_L'
- Gk by o ’LI_:
f; £ L s
e e e TR TR A [T
' - Jof-4 EEIAZ2U IFS tnpv.\

[ETs) 4 SSZ|

TEER Ry i R i
I

Fh "'§'+1-i’1§7>||91\ NEETRY ;sq,'\a'
Wk i')‘l;—w qs‘ssu;b :
. W ur [ty
lwvai?;;:o.f "W}Jf"ﬁ T s — oy - .
ADkuk Ud Sy
o} w EE I g |
VN WAV RN " o e 'Tt‘%
- wh Uy 40 S 'L‘u'o :
cshely 1Y w5 w9 57
L7 P TR Ty 7 WiF W ssgh]
1 0 [l

HEHS NN I NIRRT

womig 7T f,;{bH.s ]

[l

A wi_'?gﬂg

STC 9] twg|25 T puqR i N
e Tt : ?:*3-'5:"0"72
G o u " l’\{ém“'\ H » :'_; up ﬁ[/
(gh@j X W75 Tuae | Wz e e
Nz Vi =T s
i =[T g
- u‘p;dﬂ =g b4
WS SHAVRWR PN 9 -9qpa 1 7¢
(Moay Apweny gesu -TN?’I“ l{","{)’[‘OE ¥ITFAN G 1IN Uq P4 - £e
SNYVWIY &) ¥ ?
» /5 o
73A37 0In14 O
50 A Q
T @GEZ/ 11%a au & »%Q N
79044 "1 & ° 2
T 40T 39vg & ;{5} v
| e S
2313 : U0 D07 GeIFT 8i0iS WAL VIs  Ajunoy
"aby ‘dm} 225 ‘ON jlun

I7-7ViL ON 3|0H

30044 RS 7T f11adoag

Ty VETRITORTSFII 07 bunjig

+/097507) 7 1s160j03 9 STLTL 3joQ

P




152

%S L %01 %L .

FOVWI NOLLISOdWOD 3DVYINIOHId

W r TN B -}‘.: 3
T Ry s g e ‘AAJQ.\N\\UC(P.(—?QL'V‘,\;{U) PrGThpeg| ;“-”;TE"S 4
; T }1{{31 ) vﬁm’ﬂp’}o !g‘.) 5T Y7 ' g’;"; :”“7'0'
FajoN 7 ¥ J3Y7 770107 ST JRIVR o Vg';:{:p:}(:; W _ytu‘z:rp ?‘60 sl aiRETSLal
. I Tul TR[TEEE T | o
A A of Gl ey e T IFPT e gy || s
i A 0 T e
o | Josfonwi-4 2 sy =Lk
INE B W[ oSt
TR R @59 :M_-i?': EH RIS ey oy pas IWW"’"‘-F TS 2439 —1-S9'2h
L3 NEE: e gsj‘[‘;, ,j—o:ob
[ S A S R m
- G =i
Wi NEIEE Y a7 | sed
N v EEFINCR; Gf , (fg-L‘L; --p"()g
, . N |esfd A= U T97%T
SO SRAT e P04 00 JIMWA N 1efd N b -t Yoy b
sl RS Tog-w Vol TS0
Wl ST o ughb Yy =
N 28| 01wl u9 4] 55 Td .
Tar <33 SRET S5 ]
NI <8} d bof-w VS 1 ST u
N TR[e] 3 ~arhl gaq'ry -
BIE T T 0w u_’_}\b b
.A Q] J';j W \J\,l} sgllb
CIN] HS[dw uph =
N | wt gszE:F
IRE T T UL S
N[ S IY T r
vii NEECE o ;-s’q.',
ST aN T (‘ - [ A *
N EiNE e )
Nf 3
N FIwfF VYN RN AT v
{\1 i [ ul TS ZL{’ HG'LT
e , : ) n AN 0\ W J \.mh Sl Q'S
kj‘ Qa7 Mo .}’?W NI vFgdh N d Ve W £ gg é]:'p .
R Y R A z
M,l:*:' ] AU 'H \1(7 _(_5_”5-
VGpATR] IS TS 5/
EET2STE 'Lylgl.pf : 8
UqPHIR Ss'l.*!b‘fs%[g - o'al
A GO VE[ETS Fseape . s
Uq g 27 4 as
. . “;ms FIv§AR PUIPXoR IS A TVS -
(OSI,QZ wary praad SN YW Iy ' ’ —
13437 0In74
qTc T1¥a ‘au ©
38089 01 & X
T[40 T 39vg ‘\S)é’ N
‘A3|3 uo1{D07 U 310JS
aby ‘dm) 305 ON H1un YN WG Ajuno)

T CCAML ON dlon

“7) W yRaAART 3‘7‘?!"@? 09 buing A9 T 4s1b0

.
Rl

#93[0d TSI AT Al ssd oug

1099 SU-6—4 @iog




Core Log of Well No, MW-3A

Cored Interval 70.0 ft. to 95.0 ft. T.D.

Depth

70.0 - 74.0
74.0 - 80.0
80.0 - 85.2
85.0 - 87.5
87.5 -90.0
90.0 - 95.0

Core barrel blocked, 75% core recovery, quartz sandstone, very light’
tan - white, med. to very coarse grained, chert pebble zone at 71.3 ft.,
sparse chert grains, calcareous cement at 72.3 - 73.0 ft., abund.
hematite/limonite disseminated at 73.2 - 73.8 ft., possible replacement
of earlier pyrite.

Core recovery 67%, quartz sandstone from 76.0 ft.-77.5 ft., white,

medium grained, sub rounded, 77.5 ft. - 78.4 ft., quartz sandstone,
very light tan, fine to medium grained, sub rounded, 78.4 ft. - 80.0 ft.,
quartz sandstone, very light tan, fine to medium grained, sub rounded,
clay cement.

Quartz sandstone fine grained subrounded to rounded clay cement
(non calcareous) occasional chert pebble, grit size zone from 82.5 -
82.8 and from 84.5 - 84.9 ft..

No core recovery.

Quartz sandstone / grit, calcareous cement white to light gray green,
coarser zones contain light green shale fragments and chert pebbles,
green clay gall noted from 88.0 - 88.2 ft., conglomerate from 89.5 -
90.0 feet.

Core recovery 97%, quartz sandstone / conglomerate, light gray
green, contains abundant chert pebbles and grit, zone from 90.0 -
92.5 ft. contains numerous low angle partings due to friable character
of the core, no weathered or mineralized surfaces noted. Upper Brushy
Basin contact at 92.5 ft.. Conglomerate in direct contact with
undisturbed green shale below. End of Core
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Core Log of Well No, MW-23

Cored Interval 49.0 ft. to 132.0 ft. T.D.

Depth

49.0 - 59.5
59.5 - 70.0
70.0 - 80.0
80.0 - 90.0
90.0 - 100.0
100.0- 110.0

D s
Core recovery 100%, 49.0 - 59.5 ft., quartz sandstone, fine - medium
grained, tan, non calcareous cement, cross-bedded, very uniform, most
partings occur along cross beds and are mechanical (broken during
drilling), no mineralized or weathered surfaces. '

Core recovery 95%, 59.5 - 61.5 ft., quartz sandstone, fine - medium
grained, tan, non calcareous, cross-bedded as above, lower contact is
45 degree angle erosional surface.

'61.5 - 64.0 ft., quartz sandstone, very light gray, medium grained,

very clean sandstone, no mineralized partings, grades downward into
conglomerate. :

64.0 - 69.5 ft., quartz sandstone, medium - grit sized grains, very
coarse chert pebble conglomerate from 67.0 - 69.5 ft..

69.5 - 70.0 ft., quartz sandstone, medium - coarse grained, very light
gray. :

Core recovery 90%, 70.0 - 70.5 ft., no core recovered,

70.5 - 73.5 ft., siltstone, very light gray- green, soft core, low angle
parting with limonite at 73.0 ft..

73.5 - 80.0 ft., quartz sandstone, light gray-tan to light pink-tan,
limonite stained low angle parting at 73.7 ft., grit zone at 75.0 ft., and
from 75.5 - 76.5 ft., small limonite blebs after sulfides-at 77.5 - 78.0
ft., some manganese dendrites from 78.5 - 79.5 ft., calcareous zone
from 78.5 to 79.5 ft..

Core recovery 87%, 80.0 - 84.5 ft., quartz sandstone, light gray-tan,
fine - medium grained, non calcareous cement, no mineralized partings.
84.5 - 85.7 ft., quartz sandstone, pink-tan to yellow orange, medium -
grit sized grains, abundant disseminated limonite at 85.5 - 85.7 ft..

- 85.7 - 87.0 ft., core not recovered.

87.0 - 89.0 ft., quartz sandstone, pink-tan, medium - grit sized grains.
89.0 - 90.0 ft., quartz sandstone / gritstone, some disseminated
limonite.

Core recovery 40%, 90.0 - 96.0 ft., no core recovered.

96.0 - 100.0 ft., quartz sandstone / gritstone, medium - very coarse,
light tan - yellow-orange, abundant disseminated limonite from 97.8 -
98.2 and from 99.5 - 100.0 ft., mechanical partings along un-
mineralized bedding planes, non calcareous.

Core recovery 100%, 100.0 - 102.3 ft., quartz sandstone, fine -
medium grained, light yellow-orange to pink-tan, abundant limonite
from 100.0 - 101.0, hematite from 101.5 - 102.3.

-102.3 - 105.5 ft., quartz sandstone, fine - medium grained, light gray,
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11.0 - 120.0
120.0 - 130.0
130.0 - 132.0

unmineralized mechanical partings.

105.5 - 106.0 ft., disseminated limonite zone, yellow-orange. .
106.0 - 110.0 ft., quartz sandstone, fine - coarse grained, light gray to
orange-yellow.

Core recovery 100%,.110.0 - 111.2 ft., no core recovered.

111.2 - 113.5 ft., quartz sandstone / conglomerate, fine - grit size
grains, light gray to light gray-green, green clay biebs plus dark chert
fragments and pebbles.

113.5 - 114.5 ft., quartz sandstone / gritstone, abundant hematite
mineralization, yellow-orange.

114.5 - 120.0 ft.,- quartz sandstone / gritstone, cross-bedded, gray-
tan, chert fragments and pebbles at 115.0 - 116.5, 117.5 - 118.5, and
119.0 - 120.0 ft., non calcareous.

Core recovery 91%, 120.0 -.120.9.0 ft., no core recovered.

120.9 - 126.8 ft., quartz sandstone / gritstone, gray-tan to dark gray,
dark gray chert fragments and pebbles, no mineralized partings
observed, calcareous zone from 124.2 - 126.8 ft., upper Brushy Basin
Mbr. contact at 126.8 ft.

126.8 - 129.7 ft., shale, green.

129.7 - 129.8 ft., gritstone as above.

Core recovery 100%, shale, green, non calcareous, T.D.
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Cored Interval 20.0 ft. to 120.0 ft. T.D.

Depth
20.0 - 29.0

29.0 - 38.0

38.0 - 48.0

48.0 - 68.0

58.0 - 69.0

69.0 - 80.0

Description

Quartz sandstone, very fine - fine grained, non calcareous cement,
some chert pebbles from 20.0 - 20.5 ft..

20.5 - 23.5 quartz sandstone, very fine - fine grained, gray to light tan
brown, weathered contact at 23.5 ft. with hematite/limonite.

23.5 - 27.5 siltstone/shale, very. light gray, high angle parting with
slickensides at 25.5 ft.

27.5 - 29.0 quartz sandstone, very fine grained, light gray tan, some
low angle parting with hematite/limonite coatings.

Quartz sandstone, very fine - fine grained, light gray with disseminated
hematite/limonite staining from 29.0 - 29.2 ft. and from 29.0 - 29.2
and 29.3 - 29.4 ft., also some low angle partings with hematite
staining.

30.0 - 34.0 quartz sandstone, very fine - fine grained, light gray tan,
non calcareous.

34.0 - 34.5 quartz sandstone, fine - medium grain, abundant
disseminated limonite.

34.5 - 38.0 quartz sandstone, fine - medium grained, very light gray
tan, non calcareous cement, some low angle partings.

Core recovery 100%, 38.0 - 39.9 ft., quartz sandstone, very fine
grained, very light gray, well sorted. Non calcareous cement.

39.9 - 48.0 quartz sandstone, very light gray - white, medium grained,
well sorted, some disseminated limonite patches from 47.0 - 47.5 ft.,
non calcareous cement. No mineralized partings.

Core recovery 88%, 48.0 - 51.5 ft., quartz sandstone, light gray, fine -
coarse grained, non calcareous cement, disseminated limonite at 48.5
and 50.5 - 51.2 ft. . ' ‘

51.5 - 56.0 ft., quartz sandstone / conglomerate, medium - grit sized
grains, consists of chert fragments and pebbles, conglomerate zones at
51.5 - 52.0 ft., 53.7 - 64.0 ft., 65.5 - 56.0 ft., non calcareous.

56.0 - 58.0 ft., siltstone / shale, light gray-green.

Core recovery 93%, 58.0 - 69.0 ft., quartz sandstone / siltstone, very
fine grained, light tan, rounded grains, disseminated limonite from 58.9
- 59.5 ft., and 60.5 - 61.0 ft., low angle partings with hematite /
limonite coatings at 62.7 ft., and 66.0 ft., grain size increases to fine
from 67.0 - 69.0 ft., two small 2 - 4 cm patches of limonite after
pyrite with remnant pyrite in center of patchs at 68.5 ft.

Core recovery 73%, 69.0 - 70.0 ft., quartz sandstone, fine - medium
grained, light tan, very clean sandstone, non calcareous cement.
70.0 - 72.0 ft. core not recovered.



80.0 - 90.0

90.0 - 100.0

100.0 - 110.0

110.0 - 120.0

Core iog of well MW- 24 Cont.

72.0 - 72.2 ft., green shale.

72.2 - 76.0 ft., quartz sandstone / conglomerate, fine - medium
grained, grading downward into conglomerate from 75.0 - 76.0 ft.,
light gray-tan to tan.

76.0 - 78.0 ft., quartz sandstone, very fine grained, light purple-pink
to yellow-tan.

78.0 - 79.5 ft., shale, gray-green, poor recovery.

79.5 - 80.0 ft., quartz sandstone, fine - medium grained, gray,
abundant disseminated limonite, some manganese dendrites.

Core recovery 100%, 80.0 - 80.2 ft., shale, gray-green.

80.2 - 90.0 ft., quartz sandstone, medium - grit size grains, light gray-
tan, abundant 2 - 3 cm diameter spherical patches of disseminated
black mineral from 80.2 - 83.0 ft., no mineralized partings observed.
conlomerate zones at 84.0 - 84.3 ft., 84.5 - 85.0 ft., and 87.7 - 88.2
ft., non caicareous cement.

Core recovery 90%, 90.0 - 95.0 ft., quartz sandstone, fine - grit sized
grains, light gray-tan, conglomerate zones at 90.2 - 91.0 ft., 92.3 -
95.0 ft., non calcareous cement, some disseminated limonite.

95.0 - 97.0 ft., quartz sandstone, fine - medium grained, light gray.
97.0 - 98.0 ft., quartz sandstone, medium - grit sized grains, light
yellow-gray, some conglomerate zones.

98.0 - 99.0 ft., core not recovered.

99.0 - 100.0 ft., quartz sandstone, medium grained, light gray-tan,
very friable.

Core recovery 70%, 100.0 - 105.0 ft., quartz sandstone /
conglomerate, fine - grit sized grains, light gray to tan, conglomerate
zones from 100.0 - 100.2 ft., 102.5 - 103.5 ft.,

103.5 - 105.0 ft., quartz sandstone, medium grained, non calcareous
cement. .

105.0 - 110.0 ft., quartz sandstone, medium grained, some
disseminated limonite, very soft and friable.

Core recovery 100%, 110.0 - 114.5 ft., quartz sandstone, yellow-tan
to gray-pink, medium grained, abundant disseminated limonite in this
zone.

114.5 - 116.7 ft., quartz sandstone, medium grained, light gray.
116.7 - 117.5 ft., abundant disseminated limonite.

117.5 - 118.5 ft., quartz sandstone, fine - medium grained, gray,
calcareous cement.

118.5 - 118.6 ft., conglomerate / shale, green, upper Brushy Basin
Mbr. contact at 118.5 ft., contact is high angle.

118.6 - 120.0 ft., shale, green. T.D.
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Core Log of Well No, MW-28

Cored Interval 49.0 ft. to 110.0 ft. T.D.

Depth
49.0 - 60.0

60.0 - 70.0

70.0 - 80.0

80.0 - 90.0

90.0 - 100.0

100.0- 110.0

D .
Core recovery 55%, 49.0 - 54.0 ft., no core recovered.

54.0 - 54.3 ft., conglomerate, non calcareous.

54.3 - 60.0 ft., quartz sandstone, fine - medium grained, yellow-
orange to tan, no mineralized or weathered surfaces, disseminated
limonite zones from 55.0 - 56.0 ft., and 57.8 - 59.8 ft..

No core recovered from this interval.

Core recovery 22%, 70.0 - 77.8 ft., no core recovered,

77.8 - 80.0 ft., quartz sandstone, fine - medium grained, yellow-tan,
cross-bedded with some grit sized grains occuring along bedding
planes, very friable, non calcareous.

Core recovery 63%, 80.0 - 83.8 ft., no core recovered.

83.8 - 86.3 ft., quartz sandstone, medium - grit sized grains, yellow-
tan, sharp contact with underlying shaie.

86.3 - 86.5 ft., shale, yellow-gray.

86.5 - 90.0 ft., quartz sandstone, medium grained, yellow-tan to gray,
non calcareous, very friable.

Core recovery 82%, 90.0 - 91.7 ft., no core recovered.

91.7 - 83.5 ft., quartz sandstone, fine - medium grained, gray-tan to
light tan, several nonmineralized mechanical partings, non calcareous.
83.5 - 100.0 ft., quartz sandstone / gritstone, yellow-gray, grit zone
from 95.5 - 97.5 ft., conglomerate zone from 99.9 - 100.0 ft., non
calcareous, core becomes almost unconsolidated from 91.7 - 100.0
ft..

Core recovery 67%, 100.0 - 103.3 ft., no core recovered.

103.3 - 103.5 ft., conglomerate with chert pebbles up to 1 1/2 inch
diameter.

103.5 - 104.0 ft., quartz sandstone, fine - medium grained, yeliow-
gray, some limonite on contact at 104.0 ft., upper Brushy Basin Mbr.
contact.

104.0 - 110.0 ft., shale, green to purple-brown, some carbonaceous
patches at 105.0 - 105.4 ft., purple -brown mottling from 106.5 -
108.5 ft.

End of core at 110.0 ft., T.D.
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re L f Well No. MW-

Cored Interval 20.0 ft. to 60.0 ft.

Depth
20.0 - 30.0

30.0 - 40.0.

40.0 - 50.0

50.0 - 60.0

D .
Core recovery 36%, 20.0 - 20.3 ft., quartz sandstone / siltstone, very
fine grained, yellow-pink- tan, calcareous cement.

20.3 - 27.0 ft., no core recovered.

27.0 - 30.0 ft., quartz sandstone, medium grained, pink-tan to tan-
brown, disseminated limonite from 27.0 - 28.0 ft..

Core recovery 100%, 30.0 - 40.0 ft., quartz sandstone, cross-bedded,
medium - grit sized grains, tan, non calcareous, grit zone from 31.3 -

31.7, dark gray clay galls from 32.1 - 33.0 ft., no mineralized partings.

Core recovery 67%, 40.0 - 40.7 ft., quartz sandstone, tan, medium -
grit sized grains, grit zone from 40.7 - 41.0 ft., contact with
weathered surface at 41.0 ft., manganese dendrites.

41.0 - 45.2 ft., quartz sandstone, light gray, fine - medium grained.
45.2 - 46.6 ft., quartz sandstone, yellow-gray to yellow-tan, low angle
limonite mineralized parting at 46.3 ft.

46.6 - 50.0 ft., no core recovered.

Core recovery 95%, 50.0 - 51.0 ft., siltstone, yellow-gray-tan.

51.0 - 52.5 ft., quartz sandstone / siltstone, dark gray-brown.

52.5 - 55.5 ft., shale, purple-red.

55.5 - 60.0 ft., siltstone, yellow-brown, very soft, lower contact is
low angle parting, grades into quartz sandstone to 60.0 ft., tan to
yellow-orange conglomerate zones at 57.0 - 57.3 ft., 58.0 - 58.7 ft.,
and 59.8 - 60.0 ft., end of core.
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r f Well 4-

Cored Interval 20.0 ft. to 115.0 ft. T.D.

Depth
20.0 - 30.0

30.0 - 40.0

40.0 - 49.0

49.0 - 60.0

60.0 - 70.0

70.0 - 80.0

80.0 - 90.0

Description

~ Core recovery 95%, 20.0 - 21.4 ft., silty shale, mottied yellow-gray-

brown, calcareous from 20.0 - 20.5 ft., low angle contact with
sandstone below is nonmineralized. '

21.4 - 30.0 ft., quartz sandstone, fine - medium grained, tan to gray-
brown, cross-bedded, mechanical partings are low angle, parting with
limonite at 23.8 ft., limonite bands and blebs from 28.5 - 30.0 ft..

Core recovery 100%, 30.0 - quartz sandstone, medium grained, tan to
gray-tan, cross-bedded with patch of disseminated limonite from 35.7
- 35.9 ft., non calcareous, no mineralized partings.

Core recovery 100%, 40.0 - 49.0 ft., quartz sandstone, medium -
coarse grained, gray-brown, cross-bedded, Non calcareous cement.
Mostly nonmineralized mechanical partmgs, mineralized partings at
43.2, 43.4 and 43.5 ft..

Core recovery 86%, 49.0 - 50.0 ft., quartz sandstone, gray-brown,
medium grained, cross-bedded, non calcareous cement.

50.0- 52.0 ft., quartz sandstone, medium - coarse grained, orange-tan
to tan, strong limonite mineralization follows cross-bedding planes.
52.0 - 55.0 ft., quartz sandstone, medium grained, limonite
mineralization concentrated along cross-bedding, non calcareous, no
mineralized partings.

55.0 - 60.0 ft., quartz sandstone, light tan, very fine - fine grained,
some conglomerate zone from 55.0 - 56.2 ft., no mineralized partings.:

Core recovery 43%, 60.0 - 62.3 ft., quartz sandstone, medium - grit
sized grains, tan to pink-orange, cross-bedded.

62.3 - 68.0 ft., no core recovered.

68.0 - 70.0 ft., quartz sandstone, yellow-tan, fine - coarse grained,
cross-bedded, no mineralized partings.

Core recovery 32%, 70.0 - 76.6 ft., core not recovered.

76.6 - 77.5 ft., quartz sandstone / conglomerate, medium - grit sized
grains with chert pebbles, orange-gray to dark gray.

77.5 - 77.9 ft., quartz sandstone, light gray.

77.9 - 80.0 ft., quartz sandstone, fine - medium grained, tan, no
mineralized partings.

Core recovery 80%, 80.0 - 82.0 ft., no core recovered.
82.0 - 90.0 ft., quartz sandstone, fine - medium grained, yellow-tan,
nearly all unconsolidated sand, very friable.



Core Log of Well TW4-22 Cont.

90.0 - 100.0
100.0 - 110.0
110.0 - 115.0

Core recovery 93%, 90.0 - 90.6 ft., no core recovered.

90.6 - 91.5 ft., quartz sandstone, fine - medium grained, yellow-tan,
very friable, non calcareous cement.

91.5 - 92.0 ft., shale, yellow-gray, very soft.

92.0 - 93.0 ft., quartz sandstone / siltstone, mottled - light gray.
93.0 - 93.2 ft., shale, gray-blue.

93.2 - 100.0 ft., quartz sandstone, very fine - fine grained, light gray-
tan, cross-bedded with limonite patches from 94.5 - 95.0 ft.,
unconsolidated from 99.5 - 100.0 ft., non caicareous.

Core recovery 47%, 100.0 - 105.3 ft., no core recovered.
105.3 - 110.0 ft., quartz sandstone / gritstone, light gray-green, dark
chert fragments.

Core recovery 72%, 110.0 - 111.4 ft., no core recovered.

111.4 - 111.5 ft., chert pebble conglomerate, upper Brushy Basin Mbr.
contact at 111.5 ft.

111.5 - 115.0 ft., shale, green - mottled, T.D.
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APPENDIX B

SLUG TEST ANALYSIS PLOTS
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\mw23\mw23.aqt
Date: 07/13/05 Time: 11:25:53
PROJECT INFORMATION
Client: iuc

Test Well: mw23

AQUIFER DATA

Saturated Thickness: 12. ft

WELL DATA (mw23)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 it
Screen Length: 12. {t Total Well Penetration Depth: 12. ft
Gravel Pack Porosity: 0.3
SOLUTION
Agquifer Model: Unconfined Solution Method: KGS Model
Kr = 3.236E-08 cm/sec Ss =0.11t"

Kz/Kr=1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw23\mw23br.aqt
Date: 07/13/05 Time: 11:26:08

PROJECT INFORMATION

Client: iuc
Test Well: mw23

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw23)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 12. ft Total Well Penetration Depth: 12. ft

Gravel Pack Porosity: 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.605E-06 cm/sec

y0 = 0.63 ft
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Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw23b\mw23b.aqt
Date: 07/14/05 Time: 10:57:04

PROJECT INFORMATION

Client: iuc
Test Well: mw23b

AQUIFER DATA

Saturated Thickness: 12. ft

WELL DATA (mw23b)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft ‘ Well Skin Radius: 0.281 ft
Screen Length: 12. ft Total Well Penetration Depth: 12. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 2.256E-07 cm/sec Ss  =0.002312 ft]

Kz/Kr = 1.
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- WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw23b\mw23bbr.aqt
Date: 07/14/05 Time: 10:57:16

PROJECT INFORMATION

Client: iuc
Test Well: mw23b

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw23b)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 12. ft Total Well Penetration Depth: 12. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.494E-07 cm/sec y0 =0.6211 ft
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw23b\mw23bbrh.aqt
Date: 07/13/05 Time: 11:26:45

PROJECT INFORMATION

Client: iuc
Test Well: mw23bh

AQUIFER DATA
Saturated Thickness: 12, ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw23bh)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 12. ft Total Well Penetration Depth: 12. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 1.978E-07 cm/sec y0 = 0.681 ft
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0.01 0.1 1. 10. 100. 1000.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtstO5\mw25\mw25.aqt
Date: 07/13/05 Time: 11:26:59
PROJECT INFORMATION
Client: iuc
Test Well: mw25
AQUIFER DATA
Saturated Thickness: 33. ft
WELL DATA (mw25)
Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 33. ft Total Well Penetration Depth: 33. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001133 cm/sec Ss  =0.0003004 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw25\mw25br.aqt
Date: 07/13/05 _ Time: 11:27:14
PROJECT INFORMATION
Client: iuc

Test Well: mw25

AQUIFER DATA
Saturated Thickness: 33. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw25)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 33. ft Total Well Penetration Depth: 33. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =7.437E-05 cm/sec y0 = 0.2857 ft
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H/Ho (ft)

0. | 1 IIIIIII 1 | IIIHI| | | IIII|I[ [ | I Lt i
0.01 0.1 1. 10. 100. 1000.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw25\mw25h.aqt
Date: 07/13/05 Time: 11:27:24

PROJECT INFORMATION

Client: iuc
Test Well: mw25h

AQUIFER DATA

Saturated Thickness: 38. ft

WELL DATA (mw25h)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 33. ft Total Well Penetration Depth: 33. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001733 cm/sec Ss =0.0001989 "

Kz/Kr = 1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw25\mw25brh.aqt
Date: 07/13/05 Time: 11:27:34

PROJECT INFORMATION

Client: iuc
Test Well: mw25h

AQUIFER DATA
Saturated Thickness: 33. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw25h)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 33. it Total Well Penetration Depth: 33. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001031 cm/sec : y0 = 0.2605 ft
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Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw27\mw27.aqt
Date: 07/13/05 Time: 11:27:49

PROJECT INFORMATION

Client: juc
Test Well: mw27

AQUIFER DATA

Saturated Thickness: .36. ft

WELL DATA (mw27)

Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 36. ft Total Well Penetration Depth: 36. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =8.238E-05 cm/sec Ss  =0.0005319 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw27\mw27br.aqt
Date: 07/13/05 Time: 11:27:59

PROJECT INFORMATION

Client: juc
Test Well: mw27

AQUIFER DATA
Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw27)

Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 36. ft Total Well Penetration Depth: 36. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 3.633E-05 cm/sec y0 =0.1194 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw27\mw27h.aqt
Date: 07/13/05 Time: 11:28:09
PROJECT INFORMATION
Client: iuc

Test Well: mw27h

AQUIFER DATA

Saturated Thickness: 36. ft

WELL DATA (mw27h)
Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 36. ft Total Well Penetration Depth: 36. ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001385 cm/sec Ss = 8.702E-05 ft’

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw27\mw27brh.aqt
Date: 07/13/05 Time: 11:28:19

PROJECT INFORMATION

Client: iuc
Test Well: mw27h

AQUIFER DATA
Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw27h)

Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 36. ft Total Well Penetration Depth: 36. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.112E-05 cm/sec y0 = 0.08258 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw28\mw28.aqt
Date: 07/13/05 Time: 11:28:33

Client: iuc
Test Well: mw28

PROJECT INFORMATION

Saturated Thickness: 23. ft

AQUIFER DATA

Initial Displacement: 0.67 ft
Wellbore Radius: 0.281 ft
Screen Length: 23. ft
Gravel Pack Porosity: 0.3

WELL DATA (mw28)

Casing Radius: 0.167 ft
Well Skin Radius: 0.281 ft
Total Well Penetration Depth: 23. ft

Aquifer Model: Unconfined

Kr =1.731E-06 cm/sec
Kz/Kr=1.

SOLUTION

Solution Method: KGS Model

Ss =0.02ft]
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw28\mw28br.aqt
Date: 07/13/05 ‘ Time: 11:28:46

PROJECT INFORMATION

Client: iuc
Test Well: mw28

' AQUIFER DATA
Saturated Thickness: 23. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw28)

Initial Displacement: 0.67 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 23. ft Total Well Penetration Depth: 23. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.681E-06 cm/sec y0 = 0.2734 ft
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtstO5\mw28\mw28h.aqt
Date: 07/13/05 Time: 11:28:58

PROJECT INFORMATION

Ciient: iuc
Test Well: mw28h

AQUIFER DATA

Saturated Thickness: 23. ft

WELL DATA (mw28h)

Initial Displacement: 0.67 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft : Well Skin Radius: 0.281 ft
Screen Length: 23. ft Total Well Penetration Depth: .23. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =1.709E-06 cm/sec Ss =0.02 1t

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw28\mw28brh.aqt
Date: 07/13/05 Time: 11:29:08

PROJECT INFORMATION

Client: iuc
Test Well: mw28h

AQUIFER DATA
Saturated Thickness: 28. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw28h)

Initial Displacement: 0.67 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 23. ft Total Well Penetration Depth: 23, ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 1.962E-06 cm/sec y0 = 0.314 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\mw29\mw29.aqt
Date: 07/13/05 Time: 11:29:26
PROJECT INFORMATION
Client: iuc

Test Well: mw29

AQUIFER DATA

Saturated Thickness: 18. ft

WELL DATA (mw29)
Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 18. ft Total Well Penetration Depth: 18. ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001109 cm/sec Ss  =0.0001861 ft'

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw29\mw29br.aqt
Date: 07/13/05 Time: 11:29:36
PROJECT INFORMATION
Client: iuc
Test Well: mw29
AQUIFER DATA
Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw29)
Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 18. ft Total Well Penetration Depth: 18. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =9.283E-05 cm/sec y0 = 0.3464 ft
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw29\mw29h.aqt
Date: 07/13/05 Time: 11:29:49

PROJECT INFORMATION

Client: iuc
Test Well: mw29h

AQUIFER DATA

Saturated Thickness: 18. ft

WELL DATA (mw29h)

Initial Displacement: 0.45 ft Casing Radius: 0.167 it
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 18. ft Total Well Penetration Depth: 18. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001336 cm/sec Ss  =0.0002141 ft~

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw29\mw29brh.aqt
Date: 07/13/05 : Time: 11:30:01

PROJECT INFORMATION

Client: iuc
Test Well: mw29h

AQUIFER DATA
Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw29h)

Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 18. ft Total Well Penetration Depth: 18. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001003 cm/sec y0 = 0.3159 ft
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw30\mw30.aqt

Date: 07/13/05

Time: 11:30:17

Client: iuc
Test Well: mw30

PROJECT INFORMATION

Saturated Thickness: 24. it

AQUIFER DATA

Initial Displacement: 0.45 ft
Wellbore Radius: 0.281 ft
Screen Length: 24. ft
Gravel Pack Porosity: 0.3

WELL DATA (mw30)

Casing Radius: 0.167 ft
Well Skin Radius: 0.281 ft
Total Well Penetration Depth: 24. ft

Aquifer Model: Unconfined

Kr. =0.0001042 cm/sec
Kz/Kr =1.

SOLUTION
Soiution Method: KGS Model
Ss =0.0002875 ft'1
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst0O5\mw30\mw30br.aqt
Date: 07/13/05 Time: 11:30:33
PROJECT INFORMATION
Client: iuc
Test Well: mw30
AQUIFER DATA
Saturated Thickness: 24. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw30)
Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 24. ft Total Well Penetration Depth: 24. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =6.437E-05 cm/sec y0 = 0.2274 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw30\mw30h.agt
Date: 07/13/05 Time: 11:30:45
PROJECT INFORMATION
Client: iuc

Test Well: mw30h

AQUIFER DATA

Saturated Thickness: 24. ft

WELL DATA (mw30h)

Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 24. ft Total Well Penetration Depth: 24. ft
Gravel Pack Porosity: 0.3
, SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001113 cm/sec Ss  =0.0001427 fiT

Kz/Kr = 1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw30\mw30brh.aqt

Date: 07/13/05

Time: 11:30:55

Client: iuc
Test Well: mw30h

PROJECT INFORMATION

Saturated Thickness: 24. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.45 ft
Wellbore Radius: 0.281 ft
Screen Length: 24, ft
Gravel Pack Porosity: 0.3

WELL DATA (mw30h)

Casing Radius; 0.167 ft
Well Skin Radius: 0.281 ft
Total Well Penetration Depth: 24. ft

Aquifer Model: Unconfined
K =5.105E-05 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0 =0.1892 ft
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw31\mw31.aqt
Date: 07/13/05 Time: 11:31:11

PROJECT INFORMATION

Client: iuc
Test Well: mw31

AQUIFER DATA

Saturated Thickness: 53. ft

WELL DATA (mw31)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 58. ft Total Well Penetration Depth: 53. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model

Kr  =7.084E-05 cm/sec Ss =2.52E-05ft1
Kz/Kr = 1. .
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WELL TEST ANALYSIS
Data Set: H:\718000\hydistO5\mw31\mw31br.aqgt
Date: 07/13/05 Time: 11:31:21
PROJECT INFORMATION
Client: iuc

Test Well: mw31

AQUIFER DATA
Saturated Thickness: 53. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw31)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 53. ft Total Well Penetration Depth: 58. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 6.886E-05 cm/sec y0 = 0.4976 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\mw31\mw31h.aqt
Date: 07/13/05 Time: 11:31:31
PROJECT INFORMATION
Client: iuc

Test Well: mw31h

AQUIFER DATA

Saturated Thickness: 53. ft

WELL DATA (mw31h)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 53. ft Total Well Penetration Depth: 53. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 7.353E-05 cmisec Ss =7.227E-06 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\mw31\mw31brh.aqt .
Date: 07/13/05 Time: 11:31:41
PROJECT INFORMATION
Client: iuc
Test Well: mw31h
AQUIFER DATA
Saturated Thickness: 53. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw31h)
Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 it Well Skin Radius: 0.281 ft
Screen Length: 53. ft Total Well Penetration Depth: 53. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 6.886E-05 cm/sec y0 = 0.5456 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw32\mw32.aqt
Date: 07/13/05 Time: 11:31:56
PROJECT INFORMATION
Client: iuc

Test Well: mw28

AQUIFER DATA

Saturated Thickness: 486. ft

WELL DATA (mw32)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 46. ft Total Well Penetration Depth: 46. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =3.001E-05 cm/sec Ss =8.812E-05 it

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw32\mw32br.aqt _
Date: 07/13/05 Time: 11:32:08
PROJECT INFORMATION
Client: iuc

Test Well: mw32

AQUIFER DATA
Saturated Thickness: 46. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw32)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 46. ft Total Well Penetration Depth: 46. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.626E-05 cm/sec y0 = 0.4528 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\mw32\mw32h.aqt
Date: 07/13/05 Time: 11:32:21
PROJECT INFORMATION
Client: iuc

Test Well: mw32h

AQUIFER DATA

Saturated Thickness: 46. ft

WELL DATA (mw32h)

Initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 46. ft Total Well Penetration Depth: 46. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Soiution Method: KGS Model
Kr  =2.84E-05 cm/sec Ss =0.0002502 ft!

Kz/Kr = 1.




10 T T I I T T T T I T T I T T 1 T T I T T ]
1. — —
£ - ]
E iﬂnm ]
[} = _
£
(O] - |
[&]
o
Q. ~ _
2
=)
0.1 = -
001 I | 1 | | | i 1 ‘ 1 1 | | | 1 | | 1 ! I |
0 14 28 42. 56 70
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw32\mw32brh.aqt
Date: 07/13/05 _ Time: 11:32:30
PROJECT INFORMATION
Client: iuc

Test Well: mw32h

AQUIFER DATA

Saturated Thickness: 46. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw32h)
initial Displacement: 0.7 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 46. ft Total Well Penetration Depth: 46. ft
Gravel Pack Porosity: 0.3 :
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.015E-05 cm/sec _ y0 = 0.4528 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydistO5\tw20\tw20.aqt
Date: 07/13/05 Time: 11:32:44
PROJECT INFORMATION
Client: iuc

Test Well: tw4-20

AQUIFER DATA

Saturated Thickness: 43. ft

WELL DATA (iw4-20)

Initial Displacement: 0.45 {t Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 43. ft Total Well Penetration Depth: 43. ft
Gravel Pack Porosity: 0.3
SOLUTION
Agquifer Model: Unconfined Solution Method: KGS Model
Kr = 5.882E-05 cm/sec Ss = 1.595E-05 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydist05\tw20\tw20br.aqt
Date: 07/13/05

Time: 11:32:55

PROJECT INFORMATION

Client: iuc
Test Well: tw4-20

AQUIFER DATA

Saturated Thickness: 43. ft

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (tw4-20)

Initial Displacement: 0.45 ft
Wellbore Radius: 0.281 ft
Screen Length: 43. ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.167 ft
Well Skin Radius: 0.281 ft
Total Well Penetration Depth: 43. ft

SOLUTION
Aquifer Model: Unconfined

K =4.226E-05cm/sec y0 =0.314 ft

Solution Method: Bouwer-Rice
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\tw20\tw20h.aqt -
Date: 07/13/05 Time: 11:33:05
PROJECT INFORMATION
Client: iuc

Test Well: tw4-20h

AQUIFER DATA

Saturated Thickness: 43. ft

WELL DATA (tw4-20)

Initial Displacement: 0.45 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 fi
Screen Length: 43. ft Total Well Penetration Depth: 43. ft

Gravel Pack Porosity: 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =6.994E-05 cm/sec Ss = 1.207E-05 ft’]

Kz/Kr=1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\tw20\tw20brh.agt
Date: 07/13/05

Time: 11:33:15

PROJECT INFORMATION

Client: iuc
Test Well: tw4-20h

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Saturated Thickness: 43. ft

WELL DATA (iw4-20)

Casing Radius: 0.167 ft
Well Skin Radius: 0.281 ft
Total Well Penetration Depth: 43. ft

Initial Displacement: 0.45 ft
Wellbore Radius: 0.281 ft
Screen Length: 43. ft
Gravel Pack Porosity: 0.3

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.3288 ft

Aquifer Model: Unconfined
K =5.329E-05 cm/sec
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtstO5\tw21\tw21.aqt
Date: 07/13/05 Time: 11:33:34

PROJECT INFORMATION

Client: iuc
Test Well: tw4-21

AQUIFER DATA

Saturated Thickness: 63. ft

WELL DATA (tw4-21)
Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 63. ft Total Well Penetration Depth: 683. ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 0.00019 cm/sec Ss  =0.0001105 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\tw21\tw21br.aqt
Date: 07/13/05 Time: 11:33:50

PROJECT INFORMATION

Client: iuc
Test Well: tw4-21

AQUIFER DATA
Saturated Thickness: 683. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (tw4-21)

lhitial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 63. ft Total Well Penetration Depth: 63. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =38.261E-05 cm/sec y0 = 0.04976 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\tw21\tw21h.aqt

Date: 07/13/05 Time: 11:34:12

PROJECT INFORMATION

Client: iuc
Test Well: tw4-21h

AQUIFER DATA

Saturated Thickness: 63. ft

WELL DATA (tw4-21h)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 63. ft Total Well Penetration Depth: 63. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 0.0001908 cm/sec | Ss  =3.208E-05 ft""

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydistO5\iw21\tw21brh.agt
Date: 07/13/05 v Time: 11:34:23
PROJECT INFORMATION
Ciient: iuc

Test Well: tw4-21h

AQUIFER DATA
Saturated Thickness: 63. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (iw4-21h)

Initial Displacement: 0.6 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 68. ft Total Well Penetration Depth: 63. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =9.399E-06 cm/sec y0 = 0.04976 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydist05\tw22\tw22.aqt
Date: 07/13/05 Time: 11:34:42
PROJECT INFORMATION
Ciient: iuc

Test Well: tw4-22

AQUIFER DATA

Saturated Thickness: 55. ft

WELL DATA (iw4-22)
Initial Displacement: 0.4 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 55. ft Total Well Penetration Depth: 55. ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001348 cm/sec Ss =6.75E-06 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\tw22\iw22br.aqt
Date: 07/13/05 Time: 11:34:53
PROJECT INFORMATION
Client: iuc

Test Well: tw4-22

AQUIFER DATA
Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (iw4-22)

Initial Displacement: 0.4 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 55. ft Total Well Penetration Depth: 55. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001071 cm/sec y0 =0.314 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtstO5\tw22\tw22h.aqt
Date: 07/13/05 Time: 11:35:02
PROJECT INFORMATION
Client: iuc ‘

Test Well: tw4-22h

AQUIFER DATA

Saturated Thickness: 55. ft

WELL DATA (tw4-22h)

Initial Displacement: 0.4 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 55. ft Total Well Penetration Depth: 55. ft
Gravel Pack Porosity: 0.3 :
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001311 cm/sec Ss  =4.542E-06 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\tw22\tw22brh.aqt
Date: 07/13/05 Time: 11:35:12
PROJECT INFORMATION
Client: iuc

Test Well: tw4-22h

AQUIFER DATA
Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (tw4-22h)

Initial Displacement: 0.4 ft Casing Radius: 0.167 ft
Wellbore Radius: 0.281 ft Well Skin Radius: 0.281 ft
Screen Length: 55. ft Total Well Penetration Depth: 55. ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001071 cm/sec y0 =0.314 it




	COVER/TABLE OF CONTENTS.pdf
	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	00015
	00016
	00017
	00018
	00019
	00020
	00021
	00022
	00023
	00024
	00025

	TABLES.pdf
	00026
	00027
	00028

	FIGURES.pdf
	00029
	00030
	00031
	00032
	00033
	00034
	00035
	00036
	00037
	00038
	00039
	00040
	00041
	00042
	00043
	00044
	00045

	APPENDIX A.pdf
	00046
	00047
	00048
	00049
	00050
	00051
	00052
	00053
	00054
	00055
	00056
	00057
	00058
	00059
	00060
	00061
	00062
	00063
	00064
	00065
	00066
	00067
	00068
	00069
	00070
	00071
	00072
	00073
	00074
	00075
	00076
	00077
	00078
	00079
	00080
	00081
	00082
	00083
	00084
	00085
	00086
	00087
	00088
	00089
	00090
	00091
	00092
	00093
	00094
	00095
	00096
	00097
	00098
	00099
	00100
	00101
	00102
	00103
	00104
	00105
	00106
	00107
	00108
	00109
	00110
	00111

	APPENDIX B.pdf
	00112
	00113
	00114
	00115
	00116
	00117
	00118
	00119
	00120
	00121
	00122
	00123
	00124
	00125
	00126
	00127
	00128
	00129
	00130
	00131
	00132
	00133
	00134
	00135
	00136
	00137
	00138
	00139
	00140
	00141
	00142
	00143
	00144
	00145
	00146
	00147
	00148
	00149
	00150
	00151
	00152
	00153
	00154
	00155
	00156
	00157


