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EXECUTIVE SUMMARY

A hydrogeologic assessment was conducted at Clear Lakes Grade in
Gooding County, Idaho to characterize the hydrologic conditions in
the vicinity and render an opinion on the potential changes in
surface and groundwater conditions as a result of roadway
construction. The proposed roadway will originate at the Snake
River and proceed northeast approximately one-half mile where a
fill section up to 140 feet thick and a cut section approximately
100 feet deep will be required to raise the southern section of the
roadway through the canyon rim. North of the canyon the roadway
continues north for a total length of about 2.2 miles. The
proposed alignment intercepts numerous spring flows and streams
below the canyon rim and several irrigation canals to the north.

Results of the investigation have been summarized below:

¢ The local stratigraphy consists of several sequences of basalt
flows, separated by sand and gravel sedimentary interbeds.

¢ Groundwater is approximately 75 to 95 feet below ground
surface (BGS) and will be intercepted by the road cut.
A second water bearing unit, present at depths ranging from
185 to 200 feet BGS, will apparently not affect construction
activities.

¢ Channels or conduits will be necessary to transmit as much as
107 CFS of water from irrigation canals S Coulee, S39 and S27
in the northern portion of the alignment.

¢ Drainage structures should be constructed to channel as much
as 3 to 5 CFS of water beneath fill slopes on the south
portion of the roadway. Additional drainage measures will be
necessary to dewater the marsh located between stations 26+50
and 28+50.

¢ Up to 3.5 CFS of irrigation water will need to be diverted
from the east side of the alignment between stations 51+00
and 60+00.

] Based on preliminary calculations and computer modelling, the
road cut at the canyon rim will generate a steady-state flow
of approximately 0.03 to 1 CFS; the first figure represents a
flow rate based on measured hydraulic conductivity at the site
and the second figure was calculated using an average
hydraulic conductivity for fractured basalt obtained from the
literature. Several factors may increase the discharge at the
road cut from the measured value (0.03 CFS) including
increased hydraulic conductivity at the road cut due to
blasting, mass removal (load relaxation) resulting in widening
of existing fractures at the road cut face, lateral increases
in hydraulic conductivity from that measured, effects of
drought over the last five years on '"normal" water levels
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versus those measured, and flushing of sediment from fractures
at the road cut face. Accounting for these factors and using
a safety factor of 10 times, a reasonable flow rate from the
road cut for conveyance design may be 0.5 CFS.

The road cut will depress the upper aquifer for a distance of
approximately 2000 feet. The Madalena domestic and cellar
water wells will lose about one foot of water due to road cut
dewatering. Other area wells should not be affected.
Blasting during construction may cause additional damage to
uncased area wells.

The springs at Clear Lakes Trout Hatchery, located about 6000
feet west of the road cut, should not be affected by
construction activities.
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1.0 INTRODUCTION

This report presents the findings of the hydrogeologic assessment
conducted at Clear Lakes Grade in Gooding County, Idaho. The
report provides Sharp and Smith Consulting Engineers and Surveyors
with information concerning the hydrogeologic conditions present in
the vicinity of the proposed alignment of Secondary Highway Route
2709 (Clear Lakes Grade) at the time of this investigation.

1.1 Purpose and Scope

The purpose of the assessment is to characterize the present
hydrologic conditions in the vicinity and render an opinion on the
potential changes in surface and groundwater conditions as a result
of roadway construction. The primary tasks of this investigation
were to:

o Drill seven exploratory borings and collect
representative subsoil and rock samples to characterize
the subsurface materials beneath the site;

o Install groundwater monitoring wells in all seven borings
to provide access to determine the groundwater migration
direction and hydraulic properties of the water-bearing
units underlying the site and-for obtaining water-quality
samples;

o Submit representative water samples to an EPA approved
laboratory for analysis to document basic groundwater
constituents;

o Install piping and weirs in ten locations to measure
discharges from local springs and drainages;

o Conduct aquifer performance tests in selected
monitoring wells;

o Conduct a well records and water rights search to
identify potential groundwater usages within a one mile
radius of the site; and

Chen€Northern, Inc.
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o Prepare a report summarizing the results of the field
investigation.

2.0 SITE DESCRIPTION

The proposed Secondary Highway Route 2709 (Clear Lakes Grade) is
located north of the Snake River between Mileposts 10.5 and 12.5 of
the existing secondary highway route 2709 in Gooding County, Idaho
(See Figure 1). The proposed project consists of a two to three
lane roadway with a maximum grade of about seven percent. The
proposed roadway will originate at the Snake River and proceed
northeast approximately one-half mile across gently sloping
irrigated agricultural land. A fill section up to 140 feet thick
and a cut section approximately 100 feet deep will be required to
construct the southern section of the roadway through the canyon
rim. North of the canyon the roadway continues north across
relatively level farm land for a total length of about 2.2 miles.

The site is surrounded on the north, south, and east by irrigated
farming and ranching properties. Clear Lakes Country Club and Golf
Course is located approximately one-half mile west of the site
along the Snake River. Clear Lakes Fish Hatchery is situated along
the northwest portion of the golf course. The hatchery receives
its water from springs which emerge along the base of the canyon
rim approximately one mile west of thé proposed roadway alignment.

2.1 Geology
Gooding County lies along the south-central portion of the Snake

River Plain subdivision of the Columbia Plateau physiographic
province. The Snake River Plain is characterized by successive

ChenéNOﬂhem, InC. ConsL't ng Engneers ana Scient sts
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Quaternary basaltic lava flows of the Snake River Group, which are
occasionally separated by alluvial, eolian, or volcaniclastic
interbeds (IDHW, 1985).

The site lies within the transition zone between the eastern and
western subdivision of the Snake River Plain (Street and DeTar,
1987). The oldest volcanic rocks exposed in the area are part of
the Tertiary Banbury Basalt member of the Idaho Group (Malde and
Powers, 1962). In the study area, the Banbury Basalt lies on a
sequence of unconsolidated sand and gravel which exceeds 80 feet in
thickness, and is overlain by a second sedimentary unit consisting
of approximately 100 feet of slightly indurated sand and gravel of
indeterminate age.

A series of younger, unaltered basalt flows and sedimentary
interbeds of the Quaternary Snake River Group uncomfortably overlie
Idaho Group formations. In the project area, the Thousand Springs
Basalt Formation of the Snake River Group forms the prominent
basalt cliffs and accompanying plateau which define the north side
of the Snake River Canyon (Malde and Powers, 1962). This plateau
is covered by a thin veneer of unconsolidated sediments.

The youngest lithologic unit in the area consists of cross-bedded
coarse-grained cobbles and boulders identified by Malde and Powers
(1962) as the Melon Gravel. The Melon Gravel was deposited in the
Snake River Canyon during the Bonneville flood in late Pleistocene
time. The Melon Gravel is locally covered by fine grained sand and
silt of eolian and alluvial origin.

2.2 Hydrogeology

The study area is located near the western margin of the Snake
River Plain Aquifer. The Snake River is the primary drainage in
the area and has incised a steep walled canyon several hundred feet
deep along the southern boundary of Gooding County. On the north

4
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side of the canyon, numerous springs emerge from the canyon walls.
Springs on the north bank of the Snake River Between Milner Dam,
located approximately 20 miles east of Twin Falls and downstream to
Hagerman include 11 of the 65 springs in the United States with
discharges exceeding 100 CFS (Thomas, 1968).

The regional aquifer is recharged by stream flow from the mountains
to the north, seepage from upstream portions of the Snake River,
precipitation, and infiltration from unlined irrigation canals
(Thomas, 1968). A potentiometric surface map of the regional
aquifer indicates that the local groundwater flows from east to
west (IDHW, 1985).

3.0 FIELD INVESTIGATION

The field investigation consisted of drilling seven exploratory
borings, completing all borings as monitoring wells, and collecting
water samples for laboratory analysis. Aquifer performance tests
were conducted on selected wells to estimate hydraulic
conductivities. Piping and weirs were installed at several
locations below the canyon rim to evaluate discharges from springs
and drainages. Water quality samples were obtained from the
springs in an attempt to correlate these discharges with samples
different aquifers.

3.1 Drilling and Subsurface Sample Collection
on March 19 through April 4, 1991, a truck-mounted air rotary drill
rig with an eight inch hammer bit was used for advancing seven

exploratory borings in the area north of the basalt escarpment.
All borings were completed as monitoring wells.

CherléNOIThem, II'lC Consw urg E~gneers and Sc entists
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On August 19 through 22, 1991, an exploratory boring was advanced
using rotary methods. Continuous core samples were obtained using
a truck-mounted rotary drill rig. A one inch diameter PVC pipe was
placed in the boring for temporary monitoring of groundwater
levels. Figures 2A and 2B display the location of monitoring wells
and other significant project features. Appendix A presents field
observations, lithologic logs and sample collection methods.

3.2 Well Construction

Monitoring wells were installed in each boring using completion
methods summarized in Appendix A. Figure 3 presents a schematic
diagram of typical monitoring well construction.

During drilling, monitoring wells MW-1S, MW-3S, and MW-4S were
installed where groundwater was initially encountered at
approximately 80 to 100 feet BGS. Below this initial saturated
zone, the moisture content of drill cuttings indicated that
groundwater was also present at depths below about 180 to 200 feet
BGS. Monitoring wells MW-1D, MW-3D, and MW-4D were completed in
this interval. Well No. MW-2 was advanced to 400 feet and screened
from 230 to 250 feet BGS.

On July 9, 1991, a survey was conducted by McCarter, Tuller and
Chronic, Inc. (presently re-organized as Sharp and Smith) to
determine the locations and elevations of the top of the well

casings. Monitoring wells were developed using a mechanical
bailer. Static water levels were measured periodically between
April and September, 1991 to determine the gggnndwa&gf migration

direction and hydraulic gradient and evaldate changes in water
levels throughout the irrigation season.

ChengNorthern, Inc.
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Table 1 presents a summary of well completion and groundwater
elevation data from the monitoring well network and selected local
domestic and irrigation wells. Figure 4 depicts water 1level
fluctuations throughout the irrigation season in monitoring well
numbers MW-1S, MW-3S, and MW-4S, completed within the shallow
aquifer. Figure 5 presents similar information for wells within
the deeper saturated zones (MW-1D, MW-2, MW-3D, and MW-4D).

3.3 Flow Measurements of Springs and Drainages

Visual reconnaissance of the study area identified at least 11
springs flowing from the slope below the basalt escarpment.
Measuring stations were constructed in drainages below the springs
during March and April, 1991. In four of the springs (2WU, 2WL,
5W, and 6W), water was diverted to a 4 inch PVC pipe for
measurement. Six drainages were fitted with 90 degree V-notch
weirs (1WW, 1W, 3W, 4W, 4WW, and 7W). At location 1W, a Stevens
chart recorder was installed to provide a continuous record of
water level fluctuations.

TABLE 1
Groundwater Monitoring Well Data
(elevation in feet)

Depth to Elevation of Screened
Well Water Level Static Interval
ID Date BTOC! Water Level BGS?
MW-1S 3-28-91 88.83 3188.47 80'-100"
4-12-91 89.22 3188.08
5-03-91 77.20 3200.10
5-24-91 73.32 3203.98
6-06-91 73.47 3203.83
6-19-91 76,63 3200.67
7-16-91 74.40 3202.90
8-01-91 72.65 3204.65
8-15-91 73.07 3204.23
9-10-91 73.35 3203.95
9-18-91 74.66 3202.64
10
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TABLE 1 CONT.

Well
ID

MW=-1D

MW-3S

MW-3D

3-28-91
4-12-91
5-03-91
5-24-91
6-06-91
7-16-91
8-01-91
8-15-91
9-10-91
9-18-91

3-28-91
4-12-91
5-03-91
5-24-91
6-06-91
7-16-91
8-01-91
8-15-91
9-11-91
9-18-91

4-12-91
5-03-91
5-11-91
5-24-91
6-06-91
6-19-91
7-16-91
8§-01-91
8-15-91
9-11-91
9-18-91

4-12-91
5-03-91
5-11-91
5-24-91
6-06-91
7-16-91
8-01-91
8-15-91
9-11-91
9-18-91

ChengNorthern, Inc.

Depth to

Water Level

BTOC!

196.92
197.07
197.04
196.35
196.20
196.10
196.02
195.98
195.68
195.75

195.57
195.72
195.74
195.20
194.98
195.01
194.82
194.67
194.04
194.28

91.18
92.27
92.57
92.11
91.97
92.21
91.70
90.60
89.83
87.57
87.17

184.98
186.03
185.66
185.09
184.78
184.67
184.03
183.77
182.94
183.05

11

O

Elevation of

Static

Water Level

3080.08
3079.93
3079.96
3080.65
3080.80
3080.90
3080.98
3081.02
3081.32
3081.25

3074.43
3074.28
3074.26
3074.80
3075.02
3074.99
3075.18
3075.33
3075.96
3075.72

3191.62
3190.53
3190.23
3190.69
3190.83
3190.59
3191.10
3192.20
3192.97
3195.23
3195.63

3097.12
3096.07
3096.44
3097.01
3097.32
3097.43
3098.07
3098.33
3099.16
3099.05

Screened
Interval
BGS?
182'-207"
230'-249"
89'-109"
193'-212"

Consuit.ng Engineers and Sc.entists
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TABLE 1 CONT.

Depth to Elevation of Screened

Well Water Level Static Interval
ID Date BTOC! Water Level BGS?
MW-4S 4-12-91 81.75 3187.45 85'-104"

5-03-91 79.55 3189.65

5-24-91 74.78 3194.42

6-06-91 75.32 3193.88

6-19-91 76.40 3192.80

7-16-91 75.15 3194.05

8-01-91 74.59 3194.61

8-15-91 75.20 3194.00

9-11-91 73.75 3195.45

9-18-91 76.25 3192.95
MW-4D 4-12-91 182.66 3086.04 182'-202"!

5-03-91 182.54 3086.16

5-24-91 182.09 3086.61

6-06-91 181.85 3086.85

7-16-91 182.04 3086.66

8-01-91 181.77 3086.93

8-15-91 181.73 3086.97

9-18-91 181.28 3087.42
Madalena 3-28-91 88.16 3190.74 Open Hole
Domestic 4-12-91 86.16 3192.74 Below 19'

5-03-91 88.18 3190.72

5-24-91 88.26 3190.64

6-06-91 88.25 3190.65
Madalena 3-28-91 83.20 3193.70 Unknown
Cellar 4-12-91 83.20 3193.70

5-03-91 85.03 3191.87

5-24-91 85.04 3191.86

6-06-91 85.07 3191.83
Madalena 3-28-91 71.00 3186.60 Open Hole
Irrigation 4-12-91 71.00 3186.60 Below 19'

5-03-91 72.27 3185.33

5-28-91 72.42 3185.18

6-06-91 72.48 3185.12
! - Below top of casing

- Below ground surface
12
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Oon July 9, 1991, MTC, Inc. completed a survey to determine the
location of springs and gauging stations. On Figure 2A springs are
identified at the highest elevation where water was seen flowing
from the talus. In some areas, phreatic plants are found above
these elevations. However, surface water could not be positively
located due to the coarse talus deposits covering the slope.

Stream discharge rates were measured throughout the period of March
to September, 1991. Monitoring stations 5W, 6W, and 7W receive
water primarily from spring flows. Monitoring stations 2WU, 2WL,
3W, 4W, and 4WW are influenced by spring flow as well as surface
water which drains from the irrigated fields above the basalt
escarpment. Stations 1W and 1WW receive water from springs west of
the site. Table 2 presents water level information from the spring
network. Figure 6 displays discharge fluctuations in springs 5W,
6W, and 7W throughout the period.

3.4 Groundwater Sampling

Water samples were collected from all seven monitoring wells and
nine of the measuring stations on April 12, 1991. Sampling
followed standard field procedures identified in Appendix B.

3.5 Aquifer Testing

Two types of aquifer tests were completed in conjunction with this
investigation; slug tests and pumping tests. The slug tests were
performed on July 17, 1991 and were completed by lowering a
pressure transducer into the well, allowing the water level to
stabilize, and then quickly inserting a solid cylinder into the
well causing a sudden water level rise within the well casing. The
declining water level was measured on a digital recorder coupled to
the pressure transducer.
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The hydraulic conductivity was then calculated using methods
described by Bouwer and Rice (1976 and 1989).

A constant discharge test was performed in monitoring well MW-1S on
September 10 and 11, 1991. Results from the constant discharge
test were used to generate a computer model which estimates
groundwater fluctuations due to the construction of the proposed
road cut. Appendix E presents details and assumptions used for
production of the model.

4.0 LABORATORY ANALYSES

Groundwater samples were submitted to an EPA approved laboratory
(Water supply laboratory certificate No. MT-0012) for analysis of
cation/anion balance. Appendix B presents complete analytical
reports and chain-of-custody documentation. Appendix C summarizes
sample handling protocol.

5.0 LOCATION OF WATER WELLS

A well records search was conducted at Idaho Department of Water
Resources (IDWR) to identify water wells filed with IDWR that are
near the site. Local residents were also interviewed to identify
wells not listed in IDWR records. Table 3 presents the owner,
depth, water-level, and use of these wells. Figure 7 displays
locations of wells within one-half mile of the site.

The majority of wells are located on the plateau area north of the
Snake River canyon. Two irrigation wells (Nos. 17 and 18) and one
domestic well (No. 19) not registered with IDWR are located
approximately one-half mile west of the proposed roadway. A fourth
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unregistered well (No. 20), used to water livestock, is present
approximately 250 feet east of the alignment and is also identified
as Madalena Cellar on Figure 2B. According to Mr. Madalena, all
four unregistered wells are completed to depths of about 100 to 120
feet BGS. Appendix C presents copies of well driller reports for
registered wells.

6.0 IRRIGATION WATER QUANTITIES

A water rights search was conducted at IDWR to identify sources and
quantities of irrigation water currently in use across the site.
Additional information was obtained in interviews with the
landowner, Mr. Mike Madalena, and Mr. Ted Diehl and Mr. Bob
Hackworth, employees of Northside Canal Company.

The land north of the basalt cliffs is irrigated by four major
canals. The J8 Canal flows east to west and discharges over the
canyon rim approximately one-half mile east of the proposed
roadway. Mr. Madalena reportedly diverts and distributes up to 3.5
cubic feet per second (CFS) of water from the J8 canal in a series
of secondary ditches which flow intermittently depending on
irrigation schedules. Irrigation water not lost through evapo-
transpiration or infiltration is discharged over the basalt cliff
approximately 400 feet south of monitoring well MW-4. The water
flows beneath the talus and emerges on the lower slope where it has
recently eroded a steep-walled gully about ten feet deep and 100
feet long. The gully trends west to east and intercepts a small
spring flow approximately 100 feet west of gauging station 4WW.
The water is then channelled by canal past station 4W before
discharging into the Snake River approximately one-half mile east
of the alignment.
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Three additional unlined irrigation canals flow east to west across
the north portion of the alignment. The S Coulee flows across the
alignment at station 104 (see Figure 2B) and carries flows of up to
75 CFS (Hackworth, 1991). Less than 1/4 mile east of the site,
canal No. S 39 is diverted from S Coulee and crosses the alignment
at approximately station 100, flowing south along the west edge of
the proposed alignment before turning west at sta. 70 (see Figure
2B). Canal S 39 carries between 12 and 20 CFS. A third canal (S
27) flows at rates of 6 to 12 CFS and is diverted immediately east
of the proposed roadway where it crosses at sta. 105. It is
significant to note that flows in S39 and S27 are in addition to
the 75 CFS in S Coulee.

In the area south of the canyon rim, much of the water flows to the
site from the west in an irrigation canal located along the base of
the talus slope. Water discharge rates are measured ét gauging
stations 1WW and 1W. Spring water is added to the canal at
stations between 1WW and 1W and at stations 2WU, 2WL and 3W as well
as possible other locations not identified in our reconnaissance.
Water is collected in a small pond adjacent to 3W and used for
irrigation or diverted by 12 inch pipe to a discharge point near
the river (see Figure 2A).

7.0 RESULTS AND DISCUSSION

7.1 Local Geology

Lithologic logs from the seven monitoring well borings were used to
characterize the subsurface sediments in the northern and central
portion of the site. Geologic information from the southern
portion of the site was obtained by local geologic reconnaissance.

Additional on-site information will be obtained during the
geotechnical field investigation phase of the project.
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The site is comprised of several distinct geomorphic areas. The
southern portion, presently used for alfalfa production, consists
of a gently sloping alluvial valley of the Snake River. Surface
soils are predominately fine-grained silty sand of alluvial and
eolian origin. According to local resident Mr. Madalena, excessive
surface water flows periodically produce gullies or circular
depressions up to several feet wide in the valley soils.

North of the alluvial valley, the site is steeply sloped to
vertical and rises approximately 240 feet in elevation. This
portion of the study area includes a nearly vertical basalt
escarpment approximately 40 to 80 feet in height which defines the
north rim of the Snake River canyon. The basalt is moderately
weathered, closely to moderately fractured, finely vesicular, and
dark gray to black.

The base of the cliff terminates in talus. The talus slopes
southward about 100 to 150 feet in elevation and consists of basalt
blocks and boulders up to several feet in diameter. The boulders
are subangular to angular, moderately weathered, finely vesicular
and dark gray to black. Scattered pockets of phreatic vegetation
within the talus suggest shallow surface water, possibly springs
which emerge below the boulders.

Below the talus, the terrain is moderately to steeply sloped and
covered by fine-grained silty sand. Several small outcrops of
basalt are present between spring gauging stations 2WU and 4WW at
elevations between 3020 and 3050 feet. The basalt is reddish
brown, severely weathered, and closely fractured on exposed
surfaces. This area contains the majority of springs on the site
and also several gullies and depressions as large as 30 to 40 feet
in diameter and 10 feet in depth, presumably formed by excess
surface drainage or shallow groundwater flow.
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on the basalt plateau north of the canyon rim, the site is covered
by 1.5 to 6 feet of silty to clayey sand. The sand is
predominately fine grained, slightly plastic, moderately dense to
dense and light brown to tan. A small amount of fine gravel and
some slightly cemented lenses are present below one foot in depth.
The upper six inches of the profile forms topsoil which supports
alfalfa and other cattle forage crops.

The surface soils are underlain by several units of basalt bedrock
which have been roughly grouped into units B1, B2, B3, and B4,
based on general lithologic characteristics which are shown in
Figure 8. The upper basalt unit (B1) which is dark grey, hard,
moderately weathered, moderately to closely jointed and finely
vesicular, extends to approximately 57 to 92 feet BGS and thiékens
to the north.

The dark gray basalt (Bl) is underlain by a series of reddish brown
to orange basalt flows (unit B2) which are soft to moderately hard
and severely weathered to decomposed. Joints and fractures are
very closely to closely spaced and contain moderately plastic clay
fillings. During drilling, occasional voids were encountered,
resulting in a loss of cuttings for several feet. 1In some areas,
basalt flows are sufficiently weathered to form soil-like lenses.
In borehole MW-3D, drill cuttings consisted mainly of clay from
approximately 91 to 114 feet BGS.

At depths between about 108 and 138 feet, basalt flows are hard,
dark gray to dark brown, vesicular, and moderately weathered (Unit
B3). Fractures and joints are closely to moderately spaced, and
frequently contain green to blue, slightly indurated clay fillings.
Individual flows within this unit vary in thickness from five to
eighteen feet.

Basalt units (Bl1, B2, and B3) are underlain by unconsolidated or
lithified sediments below depths ranging from 185 to 205 feet.
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Across the south portion of the site, the predominant material at
this depth consists of silty to sandy gravel which is poorly
graded, dense to very dense, subrounded to rounded, and nonplastic
with some slightly cemented zones. In the north portion of the
study area, basalt unit B3 was underlain by fine to coarse-grained
silty sandstone. This sandstone was also encountered in borehole
MW-2 beneath the gravel at a depth of about 263 feet to 270 BGS.

Boring MW-2 was continued to a depth of 400 feet and intercepted
basalt (unit B4) or basalt interbedded with sand and gravel from a
depth of approximately 270 to 300 feet BGS and silty sand with
gravel below 300 feet.

7.2 Hydrogeology
7.2.1 Groundwater Elevations

Static water levels have been measured periodically from April to
September, 1991. Measurements indicate the presence of at least
two distinct water bearing zones. The upper aquifer is comprised
of highly weathered, fractured basalt and contains water at
approximately 71 to 92 feet BGS. Water level elevation data
indicates that prior to the start of irrigation on April 24, 1991,
the groundwater migration direction was towards the southwest with
a gradient of about 0.004 (see Figure 9). Since the start of
irrigatidn, water levels have risen five to fifteen feet in Wells
Mw-1S, MW-3S and MW-4S, probably from surface water recharging the
shallow water-bearing unit. As a result, the groundwater flow has
shifted to the north-northwest and the gradient has steepened to
0.018 (see Figure 10). Due to the response in water levels to
surface irrigation this shallow aquifer appears to be unconfined.

A second aquifer, apparently isolated from the upper unit by low
permeability Dbasalt (basalt unit B3), is comprised of
unconsolidated to slightly cemented silty to sandy gravel with
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groundwater encountered at depths from 185 to 200 feet BGS. The
groundwater migration direction is generally to the south with an
average gradient of 0.019. Water levels in the lower aquifer are
not significantly affected by irrigation practices, as evidenced by
the relative stability of measurements throughout the monitoring
period. This suggests the aquifer is possibly confined.

Water levels in monitoring well MW-2, screened in unconsolidated
gravel between 230 and 250 BGS, have consistently remained
approximately 5 feet lower than water levels observed in MW-1D, MW-
3D, and Mw-4D. This deeper water-bearing 2zone is apparently
confined and separated from the overlying aquifer, perhaps by
lithified sedimentary layers.

7.2.2 Aquifer Performance Tests

Slug tests, performed on wells MW-2 and MW-3D on July 16, 1991,
indicated hydraulic conductivities ranging from about 1 foot per
day (ft/day) in monitoring well MW-2 to .5 ft/day in well MW-3D.

Slug tests provide estimates of hydraulic conductivity in the area
immediately surrounding a well, but in fractured bedrock
conductivity values are highly variable due to the fracture
patterns in the rock. Hydraulic conductivities in well developed
fracture zones may be several orders of magnitude higher than that
observed in unfractured areas. Other anisotropies, such as
variations in lithology, weathering or cementation may also cause
significant differences in conductivity measurements.

Aquifer performance tests pump a known quantity of water from one
well while water level fluctuations are measured in surrounding
wells. These tests are more reliable indicators of aquifer
conditions because the area between a pumping well and an
observation well is used to calculate hydraulic conductivity.
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In this regard, a pump test was performed on monitoring well MW-1S
on September 10 and 11, 1991. The well was pumped with a 3
horsepower submersible pump at a constant rate of 7 gallons per
minute for a period of approximately 25 hours. Water levels were
periodically measured in wells MW-4S, MW-1S, MW-1D and exploratory
boring B-1. The pumping rate was monitored throughout the test
using a stop-watch and five gallon bucket. Water 1level
fluctuations were recorded in well MW-4S, located approximately 550
feet west of MW-1S, and in exploratory boring Bl, situated in the
proposed road cut f£ill area 280 feet east of MW-1S. In the test
area, hydraulic conductivities ranged from about 5 ft/day between
MW-1S and MwW-4S, to 3.5 ft/day between MW-1S and Bl. Appendix D
presents a summary of slug test data and pump test results from the
monitoring well network.

7.2.3 Estimated Effects of Construction Activities

During and after construction, the deep cut at the canyon rim will
intercept groundwater from the shallow unconfined aquifer. A
drainage plan will be required to remove the water encountered.
Based on the current roadway profile supplied by Sharp and Smith,
a computer model was run to estimate the quantity of water which
would flow from the road cut during the irrigation season. Using
a hydraulic conductivity of 5 ft/day, a flow of 0.03 CFS would be
predicted, once the aquifer had attained steady-state conditions.
During the irrigation season, water levels are at seasonal highs.
As water levels decline in the winter months, the flow from the
road cut should decrease.

The observed conductivity produced from pump test data was then
compared with a range of literature values reported for fractured
basalt (Freeze and Cherry, 1979). Literature values ranged from
0.02 ft/day to 220 ft/day, placing observed site conditions in the
approximate middle range of values. A second computer model was
run using a "worst case" conductivity of 150 ft/day. Using the
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textbook value, a steady state flow rate of 1 CFS from the road cut
was generated. Use of this elevated figure should account for
anisotropic variations not measured in the pump test.

Potentially significant elements not included in this analysis and
modelling effort relate to increased hydraulic conductivity at the
road cut due to blasting and mass removal (load relaxation)
resulting in widening of existing fractures at the road cut face,
lateral increases in hydraulic conductivity from that measured
during the pump test, effects of drought over the last five years
on "normal" water levels versus those measured, and flushing of
sediment from fractures at the road cut face. Accounting for these
factors and using a safety factor of 10 times, a reasonable flow
rate from the road cut for conveyance design may be 0.5 CFS.

It is expected that construction of the road cut will be completed
over the course of weeks to months. At this rate, drainage of
groundwater levels should not exceed the value predicted by the
computer model. If the road cut is completed at faster rates,
flows exceeding the predicted value may occur.

A second area of consideration concerns effects on shallow wells
and springs near the proposed roadway cut. Drainage of the
shallow aquifer by the cut will cause a depression in the
surrounding water table. Based on computer models, the zone of
influence from the road cut will extend to the north, east and west
approximately 2,000 feet. Water levels will decline approximately
one foot in the Madalena domestic and cellar water wells (well Nos.
19 and 20), located about 1,400 feet north of the road cut. Other
wells in the vicinity should be largely unaffected by water loss.
Figure 11 depicts a theoretical model of water level elevations in
the shallow aquifer prior to and following roadway construction.

Another area of concern to local water wells is the effect of
blasting on the sidewalls of the wells. The wells in the vicinity
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of the construction area are typically uncased. Blasting may cause
some rock displacement within the well annulus, resulting in damage
to down-hole pumping equipment. The Madalena domestic well is
located approximately 60 feet west of a potential blast area, while
the Madalena cellar well is situated about 380 feet east.

Although quantitative information is not available, it is
anticipated that spring flow in the area immediately below the cut
may be reduced. However, any decrease would be offset by drainage
from the cut. Assuming a radius of influence of 2,000 feet, the
large springs which provide water for Clear Lakes Fish Hatchery,
located over 6,000 feet west of the cut, should not be affected.

Groundwater from the deeper aquifers is not expected to
significantly affect roadway construction activities. The
elevation of the top of the lower aquifer ranges from 3,080 to
3,100 feet above mean sea-level and the bottom of the road cut is
anticipated at an elevation of 3,165 feet, based on road profile
information provided by Sharp and Smith.

7.2.4 Surface Water

During the irrigation season, an overland flow of up to three and
one half CFS is distributed over the area surrounding the proposed
road cut, as estimated by Mr. Madalena. In addition, irrigation
canals S Coulee, S 39 and S§ 27, in the north portion of the
project, flow at rates of 75, 20 and 12 CFS, respectfully. There
are no perennial streams or significant natural drainages north of
the canyon rim.

In the area below the cliff, a perennial stream located at the toe
of the talus slope flows from the existing roadway to the small
collection pond south of stream gauge 3W. The water is currently
piped from the collection pond south below the proposed roadwvay
through a twelve inch iron pipe to a discharge port near the Snake
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River (Figure 2). Ccumulative water measurements obtained from
gauging stations 1W, 2WL, and 3W indicate a discharge rate ranging
from 1.3 CFS on April 3, 1991 to 2.5 CFS on May 3, 1991. Some
water also flows parallel to the existing road and is stored in a
marsh located near the south end of the proposed roadway between
stations 26+50 and 28+50. Drainage plans may need to be considered
for the marsh. Federal and State regulations should be considered
to determine if they apply.

A second stream begins west of gauging station 4WW and flows west
to east along the base of the slope and discharges into the Snake
River approximately one-half mile east of the site. Cumulative
measurements from stations 4WW, 4W, 5W, 6W and 7W suggest a flow
rate ranging from 0.5 to 1.1 CFS.

7.3 Field and Analytical Test Results

Table 4 presents a summary of groundwater field measurements. - In
general, specific conductance values were higher in MW-1S, MW-3S
and MW-4S and MW-2 than wells MW-1D, MW-3D and MW-4D. The pH in
MW-2 was notably higher than other well samples.

TABLE 4

summary of Groundwater Field Measurements

Specific
Sample Date Temperature Conductance
location Sampled pH (°C) (umhos (cm.)
MW-1S 4-12-91 7.55 13.8 732
MW-1D 4-12-91 7.62 13.4 559
MW-2 4-12-91 8.07 13.5 684
MW-3S 4-12-91 7.49 13.3 694
MW-3D 4-12-91 7.55 13.0 583
MW-4S 4-12-91 7.64 13.2 655
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TABLE 4 CONT.

Specific

Sample Date Temperature Conductance
Location Sampled pH (°C) (umhos (cm. )
MW-4D 4-12~-91 7.62 12.2 517

iw 4-12-91 NA 16.0 589
2WU 4-12-91 NA 13.3 671
2WL 4-12-91 8.08 i4.3 654

3w 4-12-91 7.90 16.2 601

4w 4-12-91 7.91 15.8 574
4WW 4-12-~-91 7.91 15.6 593

5W 4-12-91 7.94 15.7 581

6W 4-12-91 7.90 14.8 570

W 4-12-91 7.89 15.0 584

NA - Not Analyzed

Field samples obtained from the stream gauging network indicate pH
values similar to MW-2. Specific conductance values are most
correlative to MW-1D, MW-3D and MW-4D.

Table 5 presents a summary of analytical results of water samples
collected from all seven monitoring wells and nine of the gauging
stations. Calcium carbonate alkalinity was generally greater than
200 milligrams per liter (mg/l) in the shallow wells and less than
200 mg/l in wells MW-1D, MW-3D and MW-4D. Monitoring well MW-2
apparently differs from the other deep wells as evidenced by an
elevated sulfate value (67 mg/l) and lower calcium and magnesium
concentrations (24 and 10 mg/l).
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Water samples from stream gauging stations 4W, 5W, 6W, and 7W
showed a general uniformity. Differences in 1W, 2WU, 2WL, and 3W
could be attributed to surface water which is transported from west
of the site.

Spring samples are similar but not strongly correlative with the
well samples and may indicate a combined flow contribution from
several aquifers as well as surface water. Appendix E presents
complete analytical test reports and chain-of-custody
documentation.

8.0 RECOMMENDATIONS

During the preliminary design phase of the project, a number of
considerations should be evaluated to minimize hydrologic impacts.
In the north portion of the roadway, water from irrigation canals
S 27, S 39 and S Coulee will need to be channeled under the road.
According to Northside Canal Company personnel, as much as 107 CFS
of water may be present in the three canals.

In the area south of the Madalena residence (see Figure 2A), the
current landholder is diverting 3.5 CFS onto fields for irrigation.
Much of this water will intercept the east side of the future road
cut and will need to be routed to the west side of the cut or be
otherwise accounted for in drainage considerations.
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The road cut will intercept the upper aquifer along the north rim
of the canyon resulting in a local depression in the water table
and drainage of groundwater. Based on computer modeling, the
groundwater discharge will most likely range from 0.03 to 1 CFS
based on water levels observed during the irrigation season. Plans
should be made to divert this water, presumably downgrade towards
the river. Drawdown effects on local domestic and irrigation wells
should be minimal with approximately one foot of loss in the
Madalena domestic well and only minimal effect beyond the radius of
influence of 2,000 feet. Blasting during construction may cause
additional damage due to side wall failures in uncased wells. -

Although conservative 1literature estimates have been used to
predict groundwater flow from the road cut, it is possible that
unanticipated subsurface conditions could be present which would
increase the volume of water released. Diligent efforts have been
made to allow for all variables, but a preferable method of
forecasting water volumes would be to install an array of large
volume pumping wells, completed such that the entire volume of the
road cut could be de-watered prior to construction. In this
manner, the actual volume of water could be measured under steady
state conditions.

In addition, construction activities will also potentially affect
local groundwater flow. The area surrounding the cut will be
relatively more fractured, due to blasting. Fractures which
presently contain soil fillings will 1likely be flushed clean,
resulting in potentially higher flow rates. We recommend that upon
completion of the cut, additional measurements be completed on
water flow from the cut to assure adequate drainage structures are
constructed.

The section of road south of the canyon rim will require drainage
measures to divert spring flows and surface water from the north to
the south of the fill. The channel which flows from gauging
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station 1WW to 3W has contained between 1.3 and 2.5 CFS throughout
the measuring period. Due to the large surface area upgradient of
this channel, flows could exceed 2.5 CFS during severe storm
events. The channel flowing from gauging station 4WW to 7W has
carried from 0.5 to 1.1 CFS and lies directly under the proposed
£fill area. In addition, numerous springs daylight under the
proposed fill. Construction activities in this area may yield
additional springs not presently identified, and thus increase the
amount of surface water.

One buried water source, located in the vicinity of the proposed
£fill slope, discharges from a six-inch pipe located in the south
portion of the irrigated field below the talus slope (See Figure
2A). According to Mr. Madalena, the spring is encased in a box and
piped to the discharge point near the Snake River. We recommend
that the spring box be located to assure that it will not adversely
affect the roadway in the future.

The marsh near the south end of the project contains water from
springs west of the present roadway. In the event of high water
flows from storm events or spring runoff, plans should include a
method of dewatering the marsh and routing excess water across the
new road.

9.0 SUMMARY

The northern portion of the site consists of 1.5 to 6 feet of silty
sand soil covering a series of basaltic lava flows to depths
ranging from 185 to 205 feet BGS. The upper basalt (unit B1) is
dark gray, moderately weathered, moderately closely fractured and
finely vesicular. A severely weathered, dark brown to orange,
water bearing basalt (unit B2) underlies the gray basalt to depths
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of 108 to 132 feet BGS. The weathered basalt is underlain by
moderately weathered brown to black basalt (unit B3).

The basalt units overlie a sedimentary unit which persists to the
depths drilled, approximately 400 feet, although minor flows of
basalt may be present between 270 and 300 feet BGS. Near the
canyon rim, silty gravel with sand occurred to about 260 feet BGS.
In MW-3D to the north, a fine to coarse grained sandstone was
present below 205 feet. A lens of basalt approximately 20 feet in
thickness was identified in MW-1D below 276 feet (unit B4). Black
drill cuttings obtained from MW-2 at a similar depth also suggest
a thin basalt bed. Boring MW-2 continued through sandstone and
silty gravel units to 400 feet BGS.

Groundwater is present below the site in several different
aquifers. A perched shallow aquifer comprised of weathered and
fractured basalt is found at 71 to 92 feet BGS. The water flow
direction prior to the start of irrigation was to the southwest at
a gradient of 0.004. Since irrigation began on April 24, 1991, the
flow direction has shifted to the north-northwest with a gradient
of 0.018. Hydraulic conductivities measured in the shallow aquifer
ranged from 3.5 to 5 ft/day.

A lower, confined aquifer consisting of silty to sandy gravel was
encountered at depths ranging from 185 to 197 feet BGS. Since
April, 1991, the groundwater flow direction has remained southerly
with a gradient of. 0.019. Slug tests performed in July, 1991,
indicate a hydraulic conductivity of about 0.5 ft/day. A third,
apparently confined water bearing unit may be located at
approximately 230 feet BGS.

A review of area well driller reports indicate several water wells
are located within one-half mile of the site. The majority of
wells are located in the shallow agquifer on the plateau north of
the Snake River canyon and are used for irrigation or domestic
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purposes. Some drawdown in wells located within approximately
2,000 feet of the road cut may be experienced due to depression of
groundwater surrounding the cut. Based on computer modeling and
the profile supplied by Sharp and Smith, the Madalena domestic and
cellar wells may lose about one foot of static water level
elevation due to the proposed road cut dewatering.

Road construction should be largely unaffected by groundwater on
portions completed at approximate existing grade. Work in the cut
section of roadway will need to include a drainage plan to remove
approximately 0.03 to 1 CFS flowing from the cut slopes. Based on
a safety factor of ten times the calculated flow rate, and
accounting for other potentially significant factors, a flow rate
of 0.5 CFS may be reasonable for preliminary design of water
conveyance structures in the road cut.

Drainage structures will be necessary to allow as much as 3 to 5
CFS of spring and surface water to migrate beneath the fill slopes
of the project at the base of the canyon rim. Additional water may
be introduced by the cut slope above the fill.

Springs in the area of construction may experience a drop in flow
rate, depending on the contribution supplied by the shallow aquifer
to total spring flow. Springs in the area of Clear Lakes Trout
Hatchery will not be influenced by construction activities, based
on the information collected to this date.

It is important to point out that numerous factors can influence
the hydrologic regime of a fractured basalt aquifer, especially in
the Clear Lakes area. The lateral continuity of the aquifer is
uncertain, which may result in conditions substantially different
than those calculated during this investigation. However, the
general lack of large-volume spring flows (similar to those west of
the site near the fish hatchery) in the immediate vicinity of the
proposed road cut tends to support aquifer parameter data collected
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during this investigation. Other factors of note include the
effects of drought conditions on the aquifer as evaluated during
this investigation. Also, additional surface run-off that may occur
during certain precipitation events, such as rain-on-snow, could
impact drainage control structures.

Lol T odtrna”
Prepared By:

Paul T. Qplllers
Staff Geologist

Reviewed By: / ?—-// %‘- 7W

Paul K. Hunter
Hydrogeologist

B{M@
Roger E. Braun
Senior Hydrologist
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Representative samples were collected from drill cuttings at
approximately five to ten-foot intervals. Routine field subsoil
and rock classification procedures were performed during drilling.
Classification of unconsolidated material consisted of visual and
textural identification in accordance with ASTM D2487, which is
based on the Unified Soil Classification Systemn. The rock
identification procedure was modified from R. E. Goodman (1980).

Monitoring wells were installed in each boring using threaded,
flush joint 4-inch I.D. schedule 40 PVC casing. A 20 to 25 foot
section of manufactured screen with 0.02 inch openings (No. 20
slot) was installed in each boring. Washed 1/4 inch drain rock was
placed in the annular space over the entire screened interval.
Granular bentonite was backfilled above the drain rock to within
approximately 6 feet below ground surface (BGS). A 6 inch
diameter, above ground steel well protector with locking cap was
concreted over the borehole to prevent surface contamination and
unauthorized access. Tight fitting well caps were placed on the
well casings.
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG
JOB NO: _190-1496

PROJECT: _Clear Lakes Grade STATE: 1D COUNTY: _Gooding WELL NO.: MW-1S_
LEGAL ' DESCRIPTIVE
LOCATION: T9S _ RI4E __ S1 TRACTSE 1/4 NE 1/4 LOCATION: __ See Text
DATE DATE DRILLING COMPANY/
STARTED: 3-26-91 COMPLETED: 3-27-91_ DRILLER: Walker Water Systems/F. Walker LOGGED BY: _R.J. Pederson _
DRILLING BOREHOLE ‘
METHOD: Air Rotary DIAMETER (In): _8% DRILL FLUIDS USED: _Water
TOTAL DEPTH TOTAL DEPTH INTERVAL PERFORATED from: _80 DIAMETER OF CASING:4"
DRILLED (ft): 105 CASED (ft): 105 OR SCREENED (ft): to: 100 TYPE OF CASING: Sch 40 PVC
METHOD OF PERFORATION: Open Hole DURING WELL CONSTRUCTION WAS/WERE:
Open Bottom YES NO
____ Saw Slotted WELL DEVELOPED L X
X __ Factory 0.020 (size) WELL PUMPED . X
—___ OTHER (specify) _______ WATER SAMPLES COLLECTED _ X
MATERIAL SAMPLES COLLECTED X
ANNULAR COMPLETION CHARACTERISTICS
WELL PROTECTOR: Length _36% Diam. __6" SURFACE SEAL: Type: Concrete from: _0 to: 6.6°
LOCK NO.: _Dolphin BACKFILL: Material: Bentonite from: __6.6' to: 60!
FILTER PACK: Type: 1/4“Gravel/Sand from: __60'  to: 105!
STATIC WATER MEASURING POINT DESCRIPTION/ MEASURING POINT RELATIVE TO
LEVEL FT: _88.83¢ DATE: 3-28-91 ELEVATION FT: top of PVC GROUND SURFACE (+/-): +1.26
REMARKS :
DRILLING RATE
INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
0 Silty SAND with Minor Clay; slightly plastic, fine 0-10* 0.5
grained, tan, (SM) ft/min
3.0 BASALT; dark brown to dark grey, hard, close spaced 10-15! 0.8
fractures, moderately weathered, vesicular, fine grained, | 15-20' ft/min
less weathered and wide spaced fractures beginning at 20-30° 0.7
9.5 BGS, dark brown 0.4
16.5 BASALT; dark grey, moderately hard, moderately close 30-40? 0.6
spaced fractures, fresh, vesicular, fine grained 40-50° 0.8
- rock softer at 61" (close spaced fractures) 50-60° 1 ft/min
- 61-64.8' moderately close to widely spaced fractures 60-70! 0.7
ft/min
- 64.8-69.1' close spaced fractures 70-80" 2 ft/min
69.1 BASALT; medium broun, medium hard to soft, close spaced 80-90° 0.8
fractures, moderately to severely weathered, vesicular ft/min
90-95? 0.8
ft/min
105 Bottom of Hole 95-105°" 0.7
ft/min
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG

JOo8 mD: _190-1496

PROJECT: _Clear Lakes Grade STATE: ID_ COUNTY: _Gooding WELL NO.: MW-1D
LEGAL DESCRIPTIVE
LOCATION: T9S _ R14E  si TRACTNE 1/4 NE 1/4 LOCATION: See Text
DATE DATE DRILLING COMPANY/
STARTED: 3-25-91 COMPLETED: 3-26-91 DRILLER: Walker Water Systems/F. Walker LOGGED BY: _R.J. Pederson
DRILLING BOREHOLE
METHOD: Air_Rotary DH Hammer DIAMETER (In): 8"  DRILL FLUIDS USED: Mater and Quick Foam
TOTAL DEPTH TOTAL DEPTH INTERVAL PERFORATED from: 182 DIAMETER OF CASING:4" Sch 40
DRILLED (ft): 280 CASED (ft): 207.5 OR SCREENED (ft): to: 207 TYPE OF CASING: PVC_(Aardvark)
METHGD OF PERFORATION: Open Hole DURING WELL CONSTRUCTION WAS/WERE:

Open Bottom YES NO

Saw Slotted WELL DEVELOPED X

X__ Factory 0.020 _ (size) WELL PUMPED X
OTHER (specify) WATER SAMPLES COLLECTED X

MATERIAL SAMPLES COLLECTED X

0

ANNULAR COMPLETION CHARACTERISTICS

WELL PROTECTOR: Length _36" Diam. _6" SURFACE SEAL: Type: Concrete  from: to: _ 6!
LOCK NO.: _Dolphin 1600 BACKFILL: Material: Bentonite froms __ 6% _ to: 164!
FILTER PACK: Type: -1/4" Washed from: 164! to: 207!
Gravel
STATIC WATER MEASURING POINT DESCRIPTION/ MEASURING POINT RELATIVE TO
LEVEL FT: 196.92 DATE: 3-28-91 ELEVATION FT: top of PVC _  GROUND SURFACE (+/-): +0.95
REMARKS :
DRILLING RATE
INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
0-0.5 TOPSOIL, Silty SAND; fine to medium grained with moderate
organic matter
0.5 Silty SAND; slightly indurated, minor clayey laminae, 1.5-6.5? 1 ft/min
nonplastic, medium to dark grey, becoming more clayey
downward, sandier zones are more strongly cemented (SM)
1.5 BASALT; dark grey to dark brown, moderately hard to hard, | 6.5-9.5!' 1.6
minor vesicles, becomes harder and brown at 9.5' BGS ft/min
11 BASALT; medium to dark grey, hard, slightly vesicular, 10-15¢ 1.2
minor clay or alkali salt coatings on fracture surfaces ft/min
31.2 Well Fractured BASALT 15-30" 1 ft/min
33.1 Hard BASALT; dark brown to dark grey 30-40! 0.8
ft/min
54.0 - 54.3 Void: abundant fractures at 61.2’ 40-50°* 0.8
ft/min
50-60! 1.7
ft/min
7.3 BASALT; brown, weathered with close-spaced fractures, 60-70¢ 1.7
very fine grained, minor clay on fractures, alkali salts ft/min
on vesicles, zone is water saturated
P ————— ===
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG Page 2
JoB NO.: 190-1496
PROJECT: Clear Lakes Grade WELL NO.: _MM-1D
DRILLING RATE
INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval | Rate
below ground surface (ft/min)
101 BASALT; dark brown, medium hard, abundant close spaced 70-80° 2 ft/min

fractures, heavily weathered, locally contains clay,
vesicular, very fine grained, becomes softer and
increasing clay downward to 116.5!

80-90° 2 ft/min "
90-100' | 2 ft/min
L

100-110* | 1 ft/min

" 116.5 BASALT; dark brown, hard, wide spaced fractures with tan 110-120"' | .5
and green blue clay fillings, fresh fine grained basalt ft/min
with minor vesicles

120-130* | .5

ft/min
137 BASALT; dark grey, very hard, wide spaced fractures, 130-140* | .6
“ minor vesicles _ ft/min
140-150° | .5 f
ft/min
ﬂ 150.8 BASALT; dark grey to medium brown, medium hard, close 150-160* | .8
spaced fractures, vesicular ft/min
160-170* | .8
ft/min ||
178.6 BASALT; dark to medium brown, medium hard, close spaced 170-180' | .4
fractures becoming more altered, softer, and light brown ft/min

downward

180-190* | 1 ft/min

191 Silty GRAVEL with Sand; soft, round to subround, fine 190-200* | 2 ft/min
grained, light brown, weakly cemented in zones, tan to
medium brown (GM/GP)

200-210' | 2 ft/min

210 Sandy GRAVEL with Silt; soft, round to subround, medium 210-220* } 1.4
to very coarse sand, subround, saturated, tan (GP) : ft/min
Resumed drilling on 3-26-91 220-230" | 1.4 |
ft/min .
240 Poorly Graded GRAVEl with Minor Coarse to Very Coarse 230-240' | 2 ft/min
sand; round to subround, brown, tan, red and grey (GP)
- Gravel becomes coarser to 265 and sand diminishes 240-250' | 1.4
i ft/min
I - Gravel changes to fine (granular) gravel at 265' with 250-260' | 1.1
coarse to very coarse sand ft/min
276 BASALt or ANDESITE; dark brown, medium hard, closely 260-270' | 1.1
spaced fractures ft/min
280 Bottom of Hole 270-280* | .8

ft/min
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JOB WD: _190-1496

@ @

MONITORING WELL LITHOLOGIC AND COMPLETION LOG

PROJECT: _Clear Lakes Grade STATE: ID_ COUNTY: _Gooding WELL NO.: Md-2

LEGAL

LOCATION: T9S__ RI4E__ S1 TRACTNE 1/4 NE 1/4 LOCATION: _ See Text

DATE DATE

DESCRIPTIVE

DRILLING COMPARY/

STARTED: 3-19-91 COMPLETED: 3-25-91 DRILLER: Walker Water Systems/F. Walker LOGGED BY: _P. Spillers

DRILLING

BOREHOLE

METHOD: Air Rotary DIAMETER (In): _8¢ DRILL FLUIDS USED: _Water & Quick Foam

TOTAL DEPTH TOTAL DEPTH INTERVAL PERFORATED from: 229.9 DIAMETER OF CASING:4"_PVC

DRILLED (ft): 400 CASED (ft): 255 OR SCREENED (ft): to: 249.3 TYPE OF CASING:

METHOD OF PERFORATION: Open Hole DURING WELL CONSTRUCTION WAS/WERE:

Open Bottom
Saw Slotted WELL DEVELOPED

X__ Factory 0,020 (size) WELL PUMPED

YES
X

NO

OTHER (specify) WATER SAMPLES COLLECTED
MATERIAL SAMPLES COLLECTED X

| FH

ANNUELAR COMPLETION CHARACTERISTICS

WELL PROTECTOR: Length _36% Diam. __6" SURFACE SEAL: Type: Concrete from: _0
LOCK NO.: _Dolphin BACKFILL: Material: Bentonite from: _ 6
FILTER PACK: Type: Sand from: 90!

to:
to: 400!

STATIC WATER MEASURING POINT DESCRIPTION/ MEASURING POINT RELATIVE TO
LEVEL FT: 195.57° DATE: 3-28-91 ELEVATION FT: top of PVC GROUND SURFACE (+/-): +0.96!

REMARKS 3

DRILLING RATE

LITHOLOGIC DESCRIPTION Interval

INTERVAL (FT) Rate
below ground surface (ft/min)
0 TOPSOIL, Silty SAND; fine grained, sod, organics 0-5¢
0.5 Clayey SAND; medium dense, moist, slightly plastic, fine 5-10¢ 1 ft/min
grained, slightly cemented below 1*, brown (SC)
1.5 Silty to Clayey SAND with Gravel; slightly moist, medium 10-15! 1 ft/min
dense, slightly to nonplastic, slightly to moderately
cemented, some basalt fragments, Light brown (SC/SM)
6 BASALT; dark grey, moderately hard, moderately closely 15-20! 1 ft/min
jointed, severely weathered
NOTE: soil filled fractures from 6' to 8! 20-30°* 1 ft/min
widely fractured below 10', hard
void from 31.1' to 31.8°
slightly fractured from 51.7' to 57.5' & 61.1"' to
67.2' (hole caving between 60' & 70°)
30-40° 0.8
ft/min
40-50° 0.8
ft/min “
67.2 BASALT; brown, soft, severely weathered to decomposed, 50-60? 0.8
highly fractured, Fe02 stained ft/min
circulation loss from 85' to 87', first groundwater 60-70" 2 ft/min




JOB MO.: 190-1496

PROJECT: Clear Lakes Grade

O o

MONITORING WELL LITHOLOGIC AND COMPLETION LOG

—
==

Page 2

WELL NO.: MW-2

DRILLING RATE

& 297%, fine sand and drilling fluids are black

INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
70-80" 5 ft/min
86.6 BASALT; moderately hard, very closely fractured, severely | 80-90! 1 ft/min
weathered, grey brouwn
92 BASALT; orange brown, soft, severely weathered to 90-100° 3.5
decomposed, highly fractured ft/min
| 100-105? 1.2
ft/min
105 BASALT; grey brown, moderately hard, moderately weathered | 105-110? 0.8 ;
ft/min

NOTE: gradual change to hard or very hard between 105! 110-117¢ 0.5

to 110¢ ft/min

: open vertical Joint or fracture from 117.5 to 123* 117-120° 0.2

filled with very soft, pale yellow to green claystone ft/min

124 BASALT; grey, hard, moderately weathered 120-130° 0.3
ft/min
133.3 BASALT; soft to moderately hard, brown, severely 130-140¢ 1 ft/min
weathered
138 BASALT; black, hard, closely fractured, vesicular, 140-150? 1 ft/min
slightly to moderately weathered
150-160? 0.8
ft/min
160-170! 0.7
ft/min
178 BASALT; brown to black, moderately hard, closely 170-180" 0.7
fractured, moderately weathered ft/min
185 Silty GRAVEL with Sand; saturated, nonplastic, subangular | 180-185' 1 ft/min
to rounded, fine grained, brown (GM/GP)

NOTE: increase in groundwater below 185! 185-190? 5 ft/min
190-200° 3 ft/min
200-210° 3 ft/min
210-220° 3 ft/min
220-230° 5 ft/min
230-240? 3 ft/min

245 Silty SAND with GRAVEL; saturated, nonplastic, subrounded | 240-250° 3 ft/min
to rounded, gravel is fine grained, brown (SM/SP)
250-260' | 3 ft/min "
263 SANDSTONE; brown, moderately hard, fine to coarse 260-270! 1 ft/min
grained, subangular to rounded
NOTE: strong basalt component in sandstone between 272! 270-280!

fiwrn |




JO8 MO.: 190-1496
PROJECT: Clear Lakes Grade

MONITORING WELL LITHOLOGIC AND COMPLETION LOG

WELL NO.:

INTERVAL (FT)

— —

LITHOLOGIC DESCRIPTION

Page 3

MW-2

DRILLING RATE

Interval

Rate

below ground surface (ft/min)
263 SANDSTONE; brown, moderately hard, fine to coarse 280-290* 0.5
grained, subangular to rounded ft/min
n 290-300" 0.4
ft/min
NOTE: coarsely fractured at 306%, predominantly fine to 300-310! 0.25
medium grained with some coarse gravel or cobbles between ft/min
306' & 320¢, some interbedded lenses of fine sandstone
" : increase in formation water below 320 310-320* 0.2
ft/min
320 Silty SAND with Gravel; saturated, nonplastic, poorly 320-330°¢ 2 ft/min
graded, subangular to rounded, brown (SP/SM)
330-340! 2 ft/min
340-350! 5 ft/min
I 350-360! 3 ft/min
360-370" 3.3
ft/min
370-380? 1.5
ft/min
380-390¢ 2.3
ft/min
400 Bottom of Hole 390-400"

2.4 ||
ft/min
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG
JO8 NO: 190-1496

PROJECT: Clear Lakes Grade STATE: ID COUNTY: Gooding WELL NO.: MW-3S
LEGAL DESCRIPTIVE

LOCATION: T9S __ R1SE__ s6 TRACTNW 174 NW 1/4 LOCATION: _See Text

DATE DATE DRILLING COMPANY/

STARTED: 4-2-91  COMPLETED: 4-3-91  DRILLER: Walker Water System/F. Walker LOGGED BY: P. Spillers

DRILLING BOREHOLE

METHOD: Air Rotary DIAMETER (In): __8% DRILL FLUIDS USED: _Water & Quick Foa

TOTAL DEPTH TOTAL DEPTH INTERVAL PERFORATED from: 89.2 DIAMETER OF CASING:_4" PVC

DRILLED (ft): 115 CASED (ft): 114.3 OR SCREENED (ft): to: 108.6 TYPE OF CASING:

METHOD OF PERFORATION: Open Hole DURING WELL CONSTRUCTION WAS/WERE:
Open Bottom YES NO
____ Saw Slotted WELL DEVELOPED a. _X
X__ Factory 0.02" (size) WELL PUMPED - X Ea
____ OTHER (specify) _______ WATER SAMPLES COLLECTED g X
MATERIAL SAMPLES COLLECTED _ X _ =
ANNULAR COMPLETION CHARACTERISTICS
WELL PROTECTOR: Length 36" Diam. _6" SURFACE SEAL: Type: concrete from: _0 tos 5
LOCK NO.: _Dolphin BACKFILL: Material: Bentonite from: _5 to: 75_
FILTER PACK: Type: Sand ________ froms _75 to: 115
STATIC WATER MEASURING POINT DESCRIPTION/ MEASURING POINT RELATIVE TO
LEVEL FT: 90.4' DATE: 4-3-91 ELEVATION FT: top of PVC GROUND SURFACE (+/-): +0.93
REMARKS:
DRILLING RATE
= = ——————
INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
0 TOPSOIL, Silty CLAY; sod, organics 0-10¢ 0.7
ft/min
0.5 Silty SAND; moist, medium dense, slightly plastic, fine 10-20¢ 0.8
grained, light brown, (SM) ft/min
1.7 BASALT; dark grey, moderately hard, moderately closely 20-30 1 ft/min
jointed or fractured, moderately weathered, vesicular
NOTE: closely fractured between 19.5' & 25! 30-40° 1 ft/min
NOTE: moderately hard to hard between 40 & 62.5', 40-50* 0.5
vesicles decrease ft/min
62.5 BASALT; dark grey to brown, moderately hard, moderately 50-60¢ 0.8
closely fractured, moderately to severely weathered ft/min
NOTE: predominately dark grey below 72.4!, closely 60-70°" 0.8
|| fractured ft/min
: occasional light brown clay in fractures below 85!, 70-80° 0.9
first groundwater ft/min
80-90¢ 0.8
ft/min




JOB NO.: 190-1496

PROJECT:

Clear Lakes Grade

»

MONITORING WELL LITHOLOGIC AND COMPLETION LOG

O

Page 2

WELL NO.: Mu-38
DRILLING RATE

INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
95¢ BASALT; grey to brown, soft, very closely fractured, 90-100¢ 1.4
severely weathered to decomposed, vesicular. ft/min
NOTE: local zones of brown clayey soil, first
groundwater
115 Bottom of Hole 100-115¢ 2.8
ft/min
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG
JOB MD: 190-1496

PROJECT: Clear Lakes Grade STATE: ]D_ COUNTY: Gooding WELL NO.: MW-3D
LEGAL DESCRIPTIVE

LOCATION: T9S __ RIS5E  Sé TRACTNW 3/4 NW 1/4 LOCATION: _See Text

DATE DATE DRILLING COMPANY/

STARTED: 4-3-91  COMPLETED: 4-4-91 DRILLER: Walker Water System/F. Walker LOGGED BY: P. Spitlers
DRILLING BOREHOLE

METHCD: Air Rotary DIAMETER (In): __ 8" DRILL FLUIDS USED: _Water & Quick Foam

TOTAL DEPTH TOTAL DEPTH INTERVAL PERFORATED from: 192.9 DIAMETER OF CASING:_4" PVC

DRILLED (ft): 220 CASED (ft): 218 OR SCREENED (ft): to: 212.3 TYPE OF CASING:

METHOD OF PERFORATION: Open Hole DURING WELL CONSTRUCTION WAS/WERE:
Open Bottom YES NO
Saw Slotted WELL DEVELOPED X
X  Factory 0.02" (size) WELL PUMPED — X
___ OTHER (specify) ______ WATER SAMPLES COLLECTED o X
MATERIAL SAMPLES COLLECTED _ X _ =
ANNULAR COMPLETION CHARACTERISTICS
WELL PROTECTOR: Length 36" Diam. _&" SURFACE SEAL: Type: concrete from: _0 to: 6
LOCK NO.: _Dolphin BACKFILL: Material: Bentonite  from: _ 6! to: 173!
FILTER PACK: Type: Sand from: 73' __ to: 218!
STATIC WATER MEASURING POINT DESCRli’TION/ MEASURING POINT RELATIVE TO
LEVEL FT: 89.0! DATE: 4-4-91 ELEVATION FT: top of PVC GROUND SURFACE (+/-): +0.96
REMARKS :
DRILLING RATE
=
INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
betow ground surface (ft/min)
0 Silty SAND; slightly moist, dense, nonplastic, trace of 0-10¢ 0.6
fine gravel, light brown (SM) ft/min
2 BASALT; dark grey, moderately hard, moderately closely 10-20¢ 0.8
fractured, moderately to severely weathered ft/min
NOTE: soil fills fractures to 15!, moderately hard below | 20-30! 0.8
15¢ ft/min
: fractured zone at 7.9' to 8.2' 30-40' 0.8
ft/min
t closely fractured, soft between 20.8! & 23.7! 40-50! 0.5
ft/min
¢ moderately hard to hard between 40' & 50.4' 50-60! 0.8
ft/min
¢ soft belouw 87" 60-70" 0.9
ft/min
70-80°? 0.9
ft/min
91.6 BASALT; brown to dark grey, very soft, very closely 80-90' 1 ft/min
fractured, severely weathered (soil-like) to decomposed
NOTE: numerous clay fragments in cuttings, first
groundwater
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG Page 2
JOB 180.: 190-1496
PROJECT: Clear Lakes Grade WELL NO.: MW-3D

LITHOLOGIC DESCRIPTION

DRILLING RATE

INTERVAL (FT) Interval Rate
below ground surface (ft/min)
90-100" 2.9
ft/min
114 BASALT; reddish brown, very soft to soft, very closely 100-110* 3.3
fractured, severely weathered ft/min
110-120¢ 2.3
ft/min
" NOTE: dark red to black below 130! 120-1300 | 2.5
ft/min
135 BASALT; dark grey to dark reddish brown, moderately hard, | 130-140" 1.8
closely fractured, moderately to severely weathered, very ft/min
vesicular
140-150" 1.1
ft/min
158.2 BASALT; dark grey, moderately hard, closely to moderately | 150-160°¢ 1 ft/min
closely fractured, moderately weathered
NOTE: alternating moderately close layers of brown &
black basalt below 158¢
163 Brown BASALT 160-170¢ 0.9
ft/min
168.8 BASALT; dark brown & black, moderately hard, closely 170-180° 1 ft/min
fractured, moderately to severely weathered, very
vesicular
180-190°" 1.4
{ ft/min
NOTE: soft, very closely fractured, below 194! 190-200* 1.4
ft/min
204 Silty SANDSTONE; light brown, soft, some basalt fragments | 200-210° 2.5
ft/min
" 220 Bottom of Hole 210-220' | 4 ft/min
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG

JOB MD: 190-1496
PROJECT: Clear Lakes Grade

STATE: ID_ COUNTY: Gooding

LEGAL DESCRIPTIVE
LOCATION: T9S _ RI4E _ S) TRACTNE _1/4 NE _1/4 LOCATION: _See Text

WELL NO.: MW-4S

DATE DATE
STARTED: 3-27-91 COMPLETED: 4-1-91

DRILLING COMPANY/
DRILLER: Wal Water

DRILLING
METHOD:

BOREHOLE

Air Rotary DIAMETER (In): _ 8" DRILL FLUIDS USED:

TOTAL DEPTH TOTAL DEPTH
ORILLED (ft): 330 CASED (ft): 3110 OR SCREENED (ft):

INTERVAL PERFORATED from: 84.6
to:

METHOD OF PERFORATION:

Open Bottom YES

Saw Slotted WELL DEVELOPED
Factory 0.02% (size) WELL PUMPED

X
WATER SAMPLES COLLECTED
MATERIAL SAMPLES COLLECTED

OTHER (specify)

ANNULAR COMPLETION CHARACTERISTICS
WELL PROTECTOR: Length 34® Diam.

LOCK NO.: _Dolphin

SURFACE SEAL:
BACKFILL:
FILTER PACK:

(- Type: concrete
Material: Bentonite

Type: Sand

STATIC WATER
LEVEL FT: 81.6!

MEASURING POINT
DATE: 4-1-91

DESCRIPTION/
ELEVATION FT: top of PVC

REMARKS :

Water & Quick Foam

alker LOGGED BY: P. Spillers

DIAMETER OF CASING:_4" PVC
104.3 TYPE OF CASING:

DURING WELL CONSTRUCTION WAS/WERE:

NO

from: _0
from: _ 7!
from:

730

tos 7'
to: 73!
to: 110!

MEASURING POINT RELATIVE TO
GROUND SURFACE (+/-): +1.29

DRILLING RATE

INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
" 0 TOPSOIL, Silty SAND; sod, organics 0-5! .7
ft/min
1 Silty SAND; moist, medium dense, fine grained, slightly 5-10¢ .8
plastic, light brown (SM) ft/min
2.6 BASALT; dark grey, soft, moderately closely fractured, 10-15? 6
moderately weathered, vesicular ft/min
i NOTE: clayey cuttings, brown clay fills some fractures 15-20? 7
to 20 ft/min
¢ fracture zone at 22.2! 20-30' .7
ft/min
22.2 BASALT; dark grey, hard, moderately closely fractured, 30-40! 1.2
g moderately weathered, vesicular ft/min
NOTE: some closely spaced, open fractures between 36.1' 40-50" 1 ft/min
& 38', loss of circulation between 38' & 90!
57.1 BASALT; brown, very closely fractured, severely weathered | 50-60! 1.2
with clay filling, soft ft/min
" 60-70° 5 ft/min I
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG Page 2

JOB NO.: 190-1496
PROJECT: Clear Lakes Grade WELL NO.: MW-4S

DRILLING RATE

INTERVAL (FT) :ITHOLOGIC DESCRIPTION- Interval Rate
below ground surface (ft/min)
" 57.1 BASALT; brown, very closely fractured, severely weathered | 70-80' 2.2
with clay filling, soft ft/min
80-90° 1.8
ft/min

90-100" 3 ft/min

110 Bottom of Hole 100-110? 2 ft/min
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MONITORING WELL LITHOLOGIC AND COMPLETION LOG
JOB NO: 190-1496

PROJECT: Clear Lekes Grade STATE: 1D _COUNTY: Gooding WELL NO.: MW-4D
LEGAL DESCRIPTIVE

LOCATION: T9S __ RI14E_ S3 TRACTNE 1/4 NE 1/4 LOCATION: _See Text

DATE DATE DRILLING COMPANY/

STARTED: 3-29-91 COMPLETED: 4-2-91  DRILLER: Walker Water System/F. Walker LOGGED BY: P. Spillers
DRILLING BOREHOLE :

METHOD:= Air Rotary DIAMETER (In): 8 DRILL FLUIDS USED: _Water & Quick Foam

TOTAL DEPTH TOTAL DEPTH INTERVAL PERFORATED from: 182.4 DIAMETER OF CASING:_4% PVC

DRILLED (ft): 250 CASED (ft): 207.5 OR SCREENED (ft): to: 201.8 TYPE OF CASING:

METHOO OF PERFORATION: Open Hole DURING WELL CONSTRUCTION WAS/WERE:
Open Bottom YES NO
____ Saw Slotted WELL DEVELOPED _x Tl
X _ Factory 0.02% (size) WELL PUMPED X
OTHER (specify) ____ WATER SAMPLES COLLECTED 3
MATERIAL SAMPLES COLLECTED X
ANNULAR COMPLETION CHARACTERISTICS
WELL PROTECTOR: Length 36% Diam. _6&" SURFACE SEAL: Type: concrete from: __0 to: 5'
LOCK KO.: _Dolphin BACKFILL: Material: Bentonite from: _ 5! to: 168!
FILTER PACK: Type: Sand from: __168! _ to: 207.5!
STATIC WATER MEASURING POINT DESCRIPTION/ MEASURING POINT RELATIVE TO
LEVEL FT: 179.5 DATE: 4-1-91 ELEVATION FT: top of PVC GROUND SURFACE (+/-): +0.97
REMARKS :
DRILLING RATE
f| wvvERVAL ¢FT) LITHOLOGIC DESCRIPTION Interval | Rate
below ground surface (ft/min)
0-0.5 TOPSOIL, sod, organics, Silty SAND 0-2.4
0.5 Silty to Clayey SAND; moist, slightly plastic, fine 2.4-5.0¢ 0.5
grained, some fine gravel, tan (SC/SM) ft/min
2.4 BASALT; dark grey to black, moderately hard to soft, 5-10¢ 0.6
moderately closely fractured, moderately weathered, ft/min
vesicular
NOTE: clay filled fractures to 15' 10-15! 0.3 "
ft/min
: hard between 40 & 46.4 15-20¢ 0.3
ft/min
: highly fractured at 60.2 20-30° 0.5
ft/min
30-40 0.4
ft/min
40-50" 0.3
ft/min
50-60" 0.4
ft/min




JOB NO.: 190-1496

PROJECT: Clear Lakes Grade

O O

MONITORING WELL LITHOLOGIC AND COMPLETION LOG

Page 2

WELL NO.: MW-4D

DRILLING RATE

INTERVAL (FT) LITHOLOGIC DESCRIPTION Interval Rate
below ground surface (ft/min)
64 BASALT; dark brown, moderately hard, very closely 60-70° 1.5
fractured-filled with claystone, severely weathered, ft/min
vesicular
70-80! 2.2
ft/min
83.4 BASALT; brown, severely weathered, soft, very closely 80-90! 1.8
fractured ft/min
NOTE: open fracture from 99.5! to 100', first 90-100° 5.3
groundwater at 90? ft/min
108.3 BASALT; dark grey, moderately hard, moderately fractured, | 100-110' 2 ft/min
moderately weathered
NOTE: contains groundwater 110-120¢ 0.9
" ft/min
NOTE: hard below 130, some claystone filled fractures 120-130? 0.7
ft/min
: closely fractured or jointed below 133! 130-140°? 0.4
ft/min
140-150" 0.4
ft/min
150-160" 0.5
ft/min
¢ clay lens at 173', low to medium PI, dark grey 160-170° 0.5
ft/min
170-180? 0.6
ft/min
181 Poorly Graded GRAVEL with Sand; dense, saturated, 180-190° 2.2
nonplastic, predominately fine grained, subrounded, brown ft/min
to black (GP/GM)
190-200° 4.2
ft/min
195 Poorly Graded SAND with Gravel; dense, saturated, 200-210¢ 5 ft/min
nonplastic, predominately well graded, subrounded, brown
(SP/SM)
210-220! 4.3
ft/min
220-230! 4.6
ft/min
230-240? 3.3
ft/min
250 Bottom of Hole 240-250°

3.5
ft/min

L= N R |



APPENDIX B

Analytical Reports and Chain-of-Custody Forms
Water Ssampling Procedures
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Prior to sampling, wells were developed using a mechanical bailer
until the water was relatively clear or at least three bore
volumes. Samples were then obtained using a stainless steel
bailer. Water samples from springs were collected directly from
the stream near the point of discharge of measurement stations.

Pre-cleaned 500 milliliter (ml) bottles with tight fitting lids
were filled for 1laboratory ana1y51s of cation/anion balance.
Samples were kept cool with ice packs following collection and
during shipment to the laboratory. Samples were also analyzed in
the field for temperature, pH, and specific conductance.

All samples remained in the custody of Chen-Northern field
personnel until shipment to the laboratory. Time and date of
sample collection, sample identification numbers, custody
personnel, and time and date received by the lab were transcribed
on the chain-of-custody forms for each sample. All sample
containers were transferred directly to the laboratory by overnight
courier.
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600 SOUTH 25TH STREET
P. O. BOX 30615
BILLINGS, MT 59107

(406) 248-9161

FAX (406) 248-9282

REPORT TO:

i DATE: May 6, 1991
ATTN: MR. PAUL SPILLERS JOB NUMBER: 87-933
CHEN-NORTHERN, INC. SHEET 1 oF 15
P. 0. BOX 7777 INVOICE NO.: 113849
BOISE, ID 83707

REPORT OF:  Water Analysis - Clear Lake Grade (190-1496)

Sample Identification:

On April 16, 1991, these water samples (Lab Nos. 114392 - 114405) were received
in our laboratory for analysis. Tests were conducted in accordance with the U.S.
Environmental Protection Agency Manual EPA 600/4-79-020, "Methods for Chemical

Analysis of Water and Wastes." The results of the analysis are shown on the
following pages.

A < sign indicates less than the reported value was present in the sample.

Reviewed by dj\ﬂl\%t(é—\*

ba

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF OUR CLIENTS AND AUTHORIZATION FOR
PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENOING OUR WRITTEN APPROVAL. SAMPLES WILL BE DISPOSED
OF AFTER TESTING IS COMPLETED UNLESS OTHER ARRANGEMENTS ARE AGREED TO IN WRITING.

(Rev. 1/89) CNH114
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Client Name: CHEN-NORTHERN, INC. BOISE, ID

Project No.: 87-933

&

May 6, 1991
Sheet 2 of 15

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114392
Sample Name: MW-1S
Sample Date: 04/12/91

Collected by: Christopher Kaetzel

Time Sampled: 14:50:00

AVERAGE DATE
PARAMETER VALUE ANALYZED
Anions:
Chloride as C1 254€ 29 mg/1 04/25/91
Fluoride as F 1400 0.93 mg/] 04/24/91
Sulfate as S04 44.0 L2887 41 mg/1 04/23/91
Total Alkalinity as CaC03 >0 ’ 258 mg/1 - 04/17/91
Cations:
Calcium as Ca  20.°4 51 mg/1 04/17/91
Magnesium as Mg 1.{$ o 22 mg/1 04/17/91
Potassium as K 24| -7 6.6 mg/1 04/25/91
Sodium as Na 11.9q 46 mg/1 04/17/91
Nutrients:
Nitrate + Nitrite as N 4o? 0.99 mg/1 04/19/91

Chen-Northern, Inc.

Consuiting Engineers and Scientists

A ot e e s o € e O M 06 WA= P M SV by BT AT 2 TR AT TN R
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Client Name: CHEN-NORTHERN, INC. BOISE, ID

Project No.: 87-933

&

Project Name: Water Analysis - Clear Lake Grade (87-933)

Laboratory No.: 114393
Sample Name: MW-1D
Sample Date: 04/12/91

Collected by: Christopher Kaetzel

Time Sampled: 15:15:00

May 6, 1991
Sheet 3 of 15

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as (] 42 mg/1 04/25/91
Fluoride as F 0.49 mg/1 04/24/91
Sulfate as S04 . 18 53 mg/1 04/23/91
Total Alkalinity as CaC03 154 mg/1 04/17/91
Cations:

Calcium as Ca 47 mg/1 04/17/91
Magnesium as Mg = 17 mg/1 04/17/91
Potassium as K 7.5 mg/1 04/25/91
Sodium as Na o\ 27 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.47 mg/] 04/19/91

Chen-Northern, Inc.

Consulling Engineers and Scientists
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Client Name: CHEN-NORTHERN, INC. BOISE, ID

Project No.: 87-933

&

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114394

Sample Name: MW-2

Sample Date: 04/12/91

Collected by: Christopher Kaetzel
Time Sampled: 17:30:00

May 6, 1991

Sheet 4 of 15

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as C1 55 mg/1 04/25/91
Fluoride as F 0.58 mg/1 04/24/91
Sulfate as S04 2= 67 mg/] 04/23/91
Total Alkalinity as CaC03 i 186 mg/1 04/18/91
Cations:

Calcium as Ca 24 mg/1 04/17/91
Magnesium as Mg -~ 10 mg/ 04/17/91
Potassium as K i 5.2 mg/1 04/25/91
Sodium as Na 108 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.71 mg/1 04/19/91

Chen-Northern, Inc.

Consutting Engineers and Scientists
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Client Name: CHEN-NORTHERN, INC. BOISE, ID

Project No.: 87-933

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114395

Sample Name: MW-3S

Sample Date: 04/12/91

Collected by: Christopher Kaetzel
Time Sampled: 18:35:00

May 6, 1991
Sheet 5 of 15

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 40 mg/1 04/25/91
Fluoride as F 0.55 mg/1 04/24/91
Sulfate as S04 S 44 mg/1 04/19/91
Total Alkalinity as CaC03 198 mg/1 04/18/91
Cations:

Calcium as Ca 51 mg/1 04/17/91
Magnesium as Mg = 24 mg/] 04/17/91
Potassium as K . 6.7 mg/1 04/25/91
Sodium as Na 35 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 2.86 mg/1 04/19/91

Chen-Northern, Inc.

REOG—

Consulting Engineers and Scientists

Il it e O T ST
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Client Name:
Project No.: 87-933

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114396
Sample Name: MW-3D
Sample Date: 04/12/91

Collected by: Christopher Kaetzel

Time Sampled: 19:05:00

CHEN-NORTHERN, INC., BOISE, ID

May 6, 1991
Sheet 6 of 15

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 40 mg/1 04/25/91
Fluoride as F 0.55 mg/1 04/24/91
Sulfate as S04 269 49 mg/1 04/23/91
Total Alkalinity as CaC03 179 mg/1 04/18/91
Cations:

Calcium as Ca 56 mg/1 04/17/91
Magnesium as Mg . 22 mg/1 04/17/91
Potassium as K He'? 6.5 mg/1 04/25/91
Sodium as Na 29 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 2.24 mg/] 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Scientists
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Client Name: CHEN-NORTHERN, INC. BOISE, ID

Project No.: 87-933

6,,

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114397

Sample Name: MW-4S

Sample Date: 04/12/91

Collected by: Christopher Kaetzel
Time Sampled: 17:50:00

Nay 6, 1991
Sheet 7 of 15

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 27 mg/1 04/25/91
Fluoride as F 0.53 mg/] 04/24/91
Sulfate as S04 230 57 mg/1 04/23/91
Total Alkalinity as CaCO3 246 mg/1 04/18/91
Cations:

Calcium as Ca 60 mg/1 04/17/91
Magnesium as Mg 7€ 23 mg/1 04/17/91
Potassium as K V5 6.3  mg/] 04/25/91
Sodium as Na 46 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 0.94 mg/] 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Scientists
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Client Name: CHEN-NORTHERN, INC., BOISE, ID May 6, 1991
Project No.: 87-933 Sheet 8 of 15
Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114398

- Sample Name: MW-4D

Sample Date: 04/12/91
Collected by: Christopher Kaetzel
Time Sampled: 16:00:00

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 38 mg/1 04/25/91
Fluoride as F . 0.53 mg/1 04/24/91
Sulfate as S04 - 40 mg/1 04/23/91
Total Alkalinity as CaC03 159 mg/1 04/18/91
Cations:

Calcium as Ca 45 mg/1 04/17/91
Magnesium as Mg 16 mg/1 04/17/91
Potassium as K o 7.3 mg/] 04/25/91
Sodium as Na 33 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.79  mg/1 04/19/91

Chen"Norf her n ’ ’n C. Consulting Engineers and Scientists
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Cl1ient Name: CHEN-NORTHERN, INC., BOISE, ID

Project No.: 87-933

(]
E%J‘f

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114399
Sample Name: 1W
Sample Date: 04/12/91

Collected by: Christopher Kaetzel

Time Sampled: 20:25:00

May 6, 1991
Sheet 9 of 15

v

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 38 mg/1 04/25/91
Fluoride as F 0.53 mg/] 04/24/91
Sulfate as S04 < 25 mg/1 04/23/91
Total Alkalinity as CaC03 i 161 mg/1 04/18/91
Cations:

Calcium as Ca 45 mg/1 04/17/91
Magnesium as Mg 2 19 mg/1 04/17/91
Potassium as K S 4.3 mg/1 04/25/91
Sodium as Na 25 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.44 mg/1 04/19/91

Chen-Northern, Inc.

Consuiting Engineers and Scientists
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Client Name: CHEN-NORTHERN, INC., BOISE, ID

Project No.: 87-933

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114400

Sample Name: 2W UPPER

Sample Date: 04/12/91

Collected by: Christopher Kaetzel
Time Sampled: 20:20:00

May 6, 1991

Sheet 10 of 15

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 36 mg/1 04/25/91
Fluoride as F 0.78 mg/1 04/24/91
Sulfate as S04 LSl mg/1 04/23/91
Total Alkalinity as CaC03 213 mg/1 04/18/91
Cations:

Calcium as Ca 47 mg/1 04/17/91
Magnesium as Mg 26 mg/1 04/17/91
Potassium as K 4.6 mg/1 04/25/91
Sodium as Na 33 mg/ 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.17 mg/1 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Scientists
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Client Name: CHEN-NORTHERN, INC., BOISE, ID May 6, 1991
Project No.: 87-933 Sheet 11 of 15
Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114401

Sample Name: 3W

Sample Date: 04/12/91

Collected by: Christopher Kaetzel
Time Sampled: 20:20:00

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as Cl 40 mg/1 04/25/91
Fluoride as F 0.53 mg/1 04/24/91
Sulfate as S04 6$ 40 mg/1 04/23/91
Total Alkalinity as CaC03 164 mg/1 04/18/91
Cations:

Calcium as Ca 45 mg/1 04/17/91
Magnesium as Mg "o 19 mg/1 04/17/91
Potassium as K 4.6 mg/1 04/25/91
Sodium as Na 25 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.41 mg/1 04/19/91

Ch en 'N or t h ern ’ ' nc. Consulting Engineers and Scientists



Client Name: CHEN-NORTHERN, INC., BOISE, ID

Project No.: 87-933

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114402

Sample Name: 4aW

Sample Date: 04/12/91

Collected by: Christopher Kaetzel
Time Sampled: 20:10:00

May 6, 1991
Sheet 12 of 15

AVERAGE DATE
PARAMETER VALUE ANALYZED
Anions:
Chloride as C1 40 mg/1 04/25/91
Fluoride as F 0.53 mg/1 04/24/91
Sulfate as S04 181 47 mg/1 04/23/91
Total Alkalinity as CaC03 161 mg/1 04/18/91
Cations:
Calcium as Ca 54 mg/1 04/17/91
Magnesium as Mg i~ 21 mg/1 04/17/91
Potassium as K 4.4 mg/1 04/25/91
Sodium as Na 30 mg/1 04/17/91
Nutrients:
Nitrate + Nitrite as N 1.37 mg/1 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Sclentists
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Client Name: CHEN-NORTHERN, INC., BOISE, ID

Project No.: 87-933

Sheet 13 of 15

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114403
Sample Name: 5W
Sample Date: 04/12/91

Collected by: Christopher Kaetzel

Time Sampled: 20:00:00

May 6, 1991

AVERAGE DATE

PARAMETER VALUE ANALYZED
Anions:

Chloride as C1 39 mg/1 04/25/91
Fluoride as F 2 0.58 mg/1 04/24/91
Sulfate as S04 L’ 52 mg/1 04/23/91
Total Alkalinity as CaC03 171 mg/1 04/18/91
Cations:

Calcium as Ca 55 mg/1 04/17/91
Magnesium as Mg 21 mg/1 04/17/91
Potassium as K 4.3 mg/1 04/25/91
Sodium as Na 30 mg/1 04/17/91
Nutrients:

Nitrate + Nitrite as N 1.30 mg/1 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Scientists
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Client Name:
Project No.:
Project Name:

87-933

Laboratory No.: 114404
Sample Name: oW
Sample Date: 04/12/91
Collected by:

Time Sampled: 20:00:00

Christopher Kaetzel

CHEN-NORTHERN, INC., BOISE, ID

Water Analysis - Clear Lake Grade (190-1496)

May 6, 1991

Sheet 14, 0f 15

AVERAGE DATE
PARAMETER VALUE ANALYZED
Anions:
Chloride as (I 37 mg/1 04/25/91
Fluoride as F ) 0.55 mg/1 04/24/91
Sulfate as S04 vt B2 mg/1 04/23/91
Total Alkalinity as CaCO3 159 mg/1 04/18/91
Cations:
Calcium as Ca 53 mg/ 04/17/91
Magnesium as Mg 21 mg/1 04/17/91
Potassium as K AR 4.3 mg/1 04/25/91
Sodium as Na 29 mg/1 04/17/91
Nutrients:
Nitrate + Nitrite as N 1.31 mg/1 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Scientists

PR s p At ) L B A Y ST TR
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Client Name: CHEN-NORTHERN, INC., BOISE, ID

Project No.: 87-933

Project Name: Water Analysis - Clear Lake Grade (190-1496)

Laboratory No.: 114405
Sample Name: ™
Sample Date: 04/12/91

Collected by: Christopher Kaetzel

Time Sampled: 20:00:00

May 6, 1991
Sheet 15 of 15

AVERAGE DATE
PARAMETER VALUE ANALYZED
Anions: :
Chloride as C1 38 mg/1 04/25/91
Fluoride as F ; 0.58 mg/1 04/24/91
Total Alkalinity as CaCO3 = 166 mg/1 04/18/91
Sulfate as SO, 46 mg/1 04/23/91
Cations:
Calcium as Ca 53 mg/1 04/17/91
Magnesium as Mg 21 mg/1 04/17/91
Potassium as K 4.4 mg/1 04/25/91
Sodium as Na 29 mg/1 04/17/91
Nutrients:
Nitrate + Nitrite as N 1.30 mg/1 04/19/91

Chen-Northern, Inc.

Consulting Engineers and Scientists
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APPENDIX C

Area Well Drillers Reports



Form 238-7 Npodavece A0-1 e STATE OF IDAHO ] USE TYPEWRITER C
1/78 PARTMENT OF WATER RESOUR BALLPOINT PEN

' LL DRILLER’S REP T

State law requires that this report be filed with the Director, Department of Water Resources
within 30 days after the completion or abandonment of the well.

1. WELL OWNER 7. WATER LEVEL
Name ,*/f / i M~ / T Static water level __*’;{é:j__feet below land surface.
s y Flowing? 0O Yes f2 No G.P.M. flow
Address __ '{s_ , ,-/ i /l/ . Artesian closed-in pressure ___ p.s.i.
i Controlled by: [1Valve & Cap ([ Plug
Owner's Permit No. Temperature —9F. Quality
2. NATURE OF WORK : 8. WELL TEST DATA as
0 New'well O Deepened O Replacement O Pump O Bailer O Air O Other
O Abandoned (describe method of abandoning)
: Discharge G.P,M. Pumping Level Hours Pumped
3. PROPOSED USE
C¥ Domestic O Irrigation O Test O Municipal 9. LITHOLOGIC LOG
g gxtt:‘ustrial 4 Stock O Waste Dispo(sal orﬁl:]ectic;n Hole Depth [ Water
er e YPe Diam.|From| To Material Yes|N
lald | Ta P Sorl i
4. METHOD DRILLED 0 . J./ /f} c = }/ 122 Ve
& Rota Air O Hydraulic O Reverse rota YA WL V7Y ! L =
5. WELL CONSTRUCTION
Casing schedule: [§ Steel O Concrete O Other _
Thickness Diameter From To —
2.’ inches inches + ,  feet __jo feet ==
inches inches feet feet P IS S (A o e s
nches .. Inches ... .. feet. i i faehrismmmtr it '
inches _____ inches feet feet I
Was casing drive shoe used? [ Yes ¥ No !
" Was a packer or seal used? [ Yes ¥ No Al
Perforated? O Yes 1 No i
How perforated? O Factory (O Knife O Torch ]
Size of perforation inches by inches ] .
Number From To S——
perforations feet feet
perforations feet feet
perforations feet feet
Well screen installed? [ Yes O{No
Manufacturer’s name
. Type Model No.

Diameter Slot size Set from feat to feet

Diameter Slot size Set from feet to feet

Gravel packed? 0O Yes N No 0O Size of gravel

Placed from fest to feet
Surface seal depth ___:; Material used in seal: [ Cement grout
O Puddling clay Gy Well cuttings

Sealing procedure used: [ Slurry pit [ Temp. surface casing

3, Overbore to seal depth

Method of joining casing: O 'I'hreaded O Welded O Solvent

Weld

O Cemented between strata



vemer e —_— e g ———— g rm————

-

Pumping Level Hours Pumped

El Abandoned (describe method of aban i-"“ 9)

s

Discharge G.P.M. { T
)

3. PROPOSED USE

O irrigation [ Test O Municipal

G} Domestic 9. LITHOLOGIC LOG
! rial w Disposal or Injection
g c;\&t.;srt tal & Stock [J Waste Disp - ec::if'y]ty ie) Hole | Depth Wat
P P Diam.|From| To Material [ Yes|
dlald | ToP Sorl
4. METHOD DRILLED 1,/ /g c T2 N [z V&
: L1 /9 /o6 i Lt s
g CR:;:;V g g::g g g;::l:raulic O Reverse rotary & Y .!?[ﬁ/‘ K o, N_ﬁ Y7
5. WELL CONSTRUCTION
Casing schedule: [§ Steel O Concrete O Other
Thickness Dismeter From To
<. 2« Inches L inches + __ , feet __ <z feet
__ inches ) inches feet " feet
_inches__ inches . . __feete oo foot-fer—=t= =
T inches inches feet feet
Was casing drive shoe used? [0 Yes 3 No ;
Was a packer or seal used? O Yes ¥ No
Perforated? OYes [lNo
How perforated? O Factory 0O Knife O Torch
Size of perforation inches by inches
Number From To
perforations feet feet
perforations feet feet
perforations feet feet
Well screen installed? O Yes XNo
Manufacturer’s name
Type Model No.
Diameter ___ Slotsize ___- Set from feet to feet
Diameter ___ Slotsize ____ Set from feet to feet
Gravel packed? [ Yes N No O Size of gravel
Placed from feet to feet
Surface seal depth __ #¢__Material used in seal: [ Cement grout
O Puddling clay ¢ Well cuttings
Sealing procedure used: O Slurry pit O Temp. surface casing
03, Overbore to seal depth
Method of joining casing: O Threaded O Welded O Solvent
Weld
O Cemented between strata
Describe access port 10.

‘-‘!_\l .’z‘
L 4

3
-4

Work started ‘-')—.'5"‘&‘7"“5_ finished
ra

6. LOCATION OF WELL

Sketch map location must agree with written location.

N
15 i ;r Subdivision Name
s e e
] ) '
W [—i— s——E
] ]
4 ¥ Lot No. Block No.
| |
S o
County il »4f Ao
’
o2
J %t %Se. _y ,T._% _NS,R_2 ENg

11. DRILLERS CERTIFICATION

1/We certify that all minimum well construction standards we
complied with at the time the rig was removed.

- -

Firm Name é‘ l} /_'2 ﬁd N tgarfirm No. _~ -
Address }4( ‘::{7 22 ld'a é“) Date T.\
J

Signed by (Firm Oﬂ"clal) (J/'L/U/y."./ ; e &

(Operator) —ﬁ&‘ \ , 54, ’x

USE ADDITIONAL SHEETS {F NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT



USE TYPEWRITER OR
* BALL POINT PEN

l’k‘-

e e eMrpmwe -

" gtate of Ideho
Department of Water Resources

,‘ WELL DRILLER'S REPORT IR

: Snte law requires that this report be filed with the Director, Doper’m of Water Resourtes within )0, 0

fTF‘q,-

[}
3

S ptel
M 7

13 WELL§

T .t~ days after the complation or abandonment of the well, - -
i 7. WATER LEVEL .-

Temperature

Controlled by . :

Static water levnl_?ﬂ__ feet below land surface
Flowing? 0 Yn p No ' "G.P.M. flow__

- Artesian closed-In p

R 4._."__-",“;!,..,'[‘%- = -'._"'. 7t

F Ouality

pal . ;
0 am ACp 0 Plno

b

.ﬂPump ;J..

8 WELLTESTDATA ™~ "4 .. . . .o

O Baller 7 Qo ..

Dischorge G.F.M,

Braw Down Hours Pumped .

"2 L
e

= s . ey,

RS L A

1% Pesayfugd
D Domentle ,,1" OF lerigation .
i R !"s“:\'ﬂy"!ﬂ{n‘é'n.

Hole

Olam,

LS Mmon_nmuso'

e %

2o Rotory

v/

5, WELL CONSTRUCTION.
.awwawie:} ] f&‘

T
e
E

::;;a Dismetar of hale /L_ m.’."hm doplh :
Calngschdulcr‘ehn Stul 5 -D Concrete- 7.z T

a: «‘,;.s'

.af’-hf"'fﬂ!' ey
BT w3

=

| o Inches S fowt

Indm

ki -~ Inches Inches *_
] inches

Wu a packer of noal uud?
- Perforated? =5 <t -
How perforated? -

I
\\hmhydﬁndn.uud?

3 -: Size of‘ pedomlon“
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" Dismeter - Slot size - Sot

¥ Gravél packed? ., O Yos
Pl-endl 4"'"""3""‘"'

3 s.sblun;ttu smg‘nu Set from 21t fostin_ici 2 feet [~ —
o B S ORIl SO e LT s e 73 g e
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e
S REPORT OF WELL DRILLER = oy
State of Idaho )
'\‘ " Sx

State law requires that this report shall be filed with the State Reclamation * .- &‘i‘
Engineer vwithin 30 days after completion or abandonment of the well. i
WELL OWNER: . ize of drilled hole: Total ]
Nane 6 ,/(,(',A ) Eepth of well: Standing water

level below ground: Temp.
ST WENPELL Fahr. * Test delivery: gpm
or c{s Pump? D Bail L..-‘
Owner's Permit No. Size of pump and motor used to make test:
NATURE OF WORK (check): Replacement well | ] : .
Nev well & Deepened Abandoned [] Length of time of teat: Hrs, Min.
E D D R0 e e vdemrraa |G ol TR L
METHOD OF CONSTRUCTION: Rotary D Cable E@\or gPm. Shutoff{ pressure:
Dug D Other Controlled by: Valve Cap u Plug
(explain) ___ —_ No control Does well leak around casing?

CASING SCHEDULE: Threaded __ Welded z7_ Yes [} No

"Diam. from ft. to ft. DEPTH MATERIAL WATER

"Diam, from re. to ft. FROM TO YES OR RO

"Diam. from ft. to ft. FEET FEET

"Diam. from ft. to ft. Peld IR L2 Al i’
Thickness of casing: Material: 2 1331 2.9 (277790 4

Balsy | Hedrein > Ltgrete
Steel [ concrete [] wood [] other [J SY | 20 | Ofopreied u- - Leaul  rednr,
Ze 170\ r7sies (27t
{explain) 2 |PP ) A oo, degwr, Jemcgirn]
PERFORATED? Yes [f] No [] Type of LA L £ (fe Tto
pexrforator used: V4

L2222 858 e AT esgt o ot 7 oS A
Size of perforations: T by " . i .
perforations from ft. to ft. \Ue Fre (T o F 45 YA !
w—__perforations from ft. to ft. &
perforations from ft. to ft. Tt DA VP Sy sren !
perforations from ft. to ft. [4 7 |
WAS SCREEN INSTALLED? Yes [ ] No [ ] L5 L~ XY pep T oone £
Manufacturer's name LAY 4
Type Model Ho. VT VY I A T i e
Diam. 2ot size Set f{rom ft. to_ ft. - [
Diam, Slot size Set from fte to__ ftJ LA Fatl, A fovi, FOLA~ .
—— o - g o »
CONSTRUCTION: Well gravel packed? Yes [] 222 Lk [
No. size of gravel Gravel
placed from ft. to ft. Surface seal |—- Lla -
provided? "Yes [ | No [_] To what depth? g

ft. Material used in seal: '

Did any strata contain unusable water? Yes ]_] H
Mo. Type of water: !
Depth of strata ft. Method of seaiing i
aetrata off:

Surface casing used? Yes [ | No. [ ]
Cemented in place? Yes [ | No []

Locate well in section i

1 T i
| |
1 ):l
ke Tl R Work started:
H i Work finished:
. 1 | Well Driller's Statement: This well was
| Secs : drilled under my supervision and this report
is true to_the best of my knowledpe.
L 4 ) Nage 4{ BLd /0 Biguw ¢
) 0 T Address:_ L&/ F /7 & ¢ ail
T : : Signed by:_{‘,ﬁ/’; /ls; 7 '~
. T License No. .T,/” Z Date: £ o~ 7
LOCATION OF WELL: County . . .. . 27

NMhy Ve R Sec.~" T.$.5 28 R. zz E/X ’ i ol

Use other side for additional remarks ) -
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WL
REPORT OF WELL DRILLER MAY 17 W ’
State of Idaho el Y
— pepartment of Redamﬁorj S
: State law requires that this report shall be filed with the State Reclamation SRS I
Engineer within 30 days after completion or abandonment of the well. . Ml SR 23
VELL OWNER: ize of drilled hole: 16" ~  mopay
Rame ¥, A, Stririlsng Eepth of well: (0 ft, Standiag water
o level below ground:_ 43 ft, Tempa ,pme - 2| -
Address ficndell Fahr. * Test delivery: 4?-\”‘
or cfs Pump? E Bail i
Owner's Permit No. RPN Size of pump and motor \}a’ed to make teat: !
NATURE OF WORK (check): Heplacement well sty G Fpelone :
New well Deepened DP Avandoned [] Length of time of test:Zxgn Rrs. _ Win.
. drri.2tion Drawdown: c.ae ft. Artesian pressure: fto
Vater is to be used for: above land surface Give flow efs )
METHOD OF CONSTRUCTION: Rotary D Cadble E or_____gpm. Shutoff preasure: I
Dug [T] Other Controlled by: Valve Cap Plug
(explain) _— {No control Does well leak around caning?
CASING SCREDULE: Threaded __ Yelded Yes [ ] No
12 "Diam. from £ __ft. to )0 ft. DEPTH MATERIAL WATER :
"Diam. from ft. to ft. [FROM  TO YES OR RO
"Diam. from ft. to ft. FEET FERT
"Diam. from ft. to ft. U o410 e-1 B
Thickneas of casing: ,. " Material: . 4. LoV Jave ]
———— I |25 il2cit eindars ) U]
Steel [7] concrete [] wocd [] other 0 TR T lﬂv; —
7§ rfreyv jrun n
(explain) 2 I lici_cetiinre vee
PERFORATED? Yes [ ] No ] Type of v {"cia‘ers o
perforator used:
8ize of perforationa: by W=
—perforations from _ft. to _Tt,
perforations from ft. to ft.
perforations from ft. to ft.
perforations from ft. to ft. ‘
VAS BCREEN INSTALLED? Yea — O “w i
Manufacturer's name . i
Type Model No. i
Diam, Slot asize Set from ft. to [t . i
Diam, Slot aize Set from ft. to__ ft. _ i
CORSTRUCTION: Well gravel packed? Yes t
No. size of gravel Gravel :
Placed from ft. to ft. Surface seal 2
provided? Yes [X] No [ ] To what depth?
ft. Material used seal: 9
“=wonint brse 8 sund w_»l? '; A
Did any strata contain unusable water’ Yes ] fl
No. Type of water: S |
Depth of strata ft. Method of sealing ! E
strata off: i
.:
Surface casing used? Yes L] No. i
Cemented in place? Yes [ ] Ko L i
Locate well in section T :
1 T : !
| X i - =
S el SR [Work started: Joiy 1ol
1 1 Work finished: I vz
1 | Well Driller's Statement: This well was ,
. i Sec—1 drilled under By supervision and this report
1 i is true to the best of By knowledge. ., A
L _" Nane: @ B\ BRoce © Beenem
--—l il T Address: =adell
; : Sigued 119 FLE/’;-M: Lo '
. cense No. .7/ [/ Date: . c~/v_ 7 >
IOCATION OF WELL: County i
R = % Seca =" T.-T N/5 R. 1. E/W
I g Use other side for additional remarks .

a2

- . ﬂNSGg




days after the :ommeﬂon ors

l’e
] "'& o i .AA(- \v"‘”‘
Stm lw uqulm that th‘is npon be ﬂled the Director, B
bandonment of the mll. e et

1. WELL OWNER

T

Name_.,msmmtnx____- i

7. WATER I.I.\'EL

Smic wlur hﬂf
Flowing? [J Yes~

Addns_..‘lcrm,.l"nhn :

Temp
Arteslan closed-in pressure
Contrelled by O Valve

Tacthen nir.mﬂ Offics - 1is'.'\'..'f '

& feet below land surface’ :'
‘@ No GPM. oW e

*F. Qualhty

p.el

Dce O

Phug

Owner's Permit No.

HONE

2, NATURE OF WORK

) Decpened O Replacement ’

X New well

1) Abandoned [describe method of abandoning} .
‘ g PreL o dwids

8. WELL TEST DATA

O Pump 0 Dailer

0 Other

Dischorge G.P.M.

Diew Down

Hours Pumped

a7

3. PROPOSED USE . :
132 Domestic O Wrigatien  [J Test O Other lspecily typed
1 wasta Disposal or

O Mosicipd [ insuatriol O Steck
Tnjection

9. LITHOLDGIC LOG

Hole Depih

Dism. | From | To

a

4. METHOD DRILLED

0 Cable X Retory O Dug 0O Other

8/6

§. WELL CONSTRUCTION

Diameter of hole _§& Inches

Casing schedule: O Steel

Thickness Dlameter

___.250_ inches 6.3/BQD Inches 4__1._ foet
NN Incha — et
inches feet

Inches feet
— feet

O Ne
3 No

0 Concmt

PESSEY

Inches
Inches
0 Yes
Q Yes

PN | e

r—

\Vas 8 packer or seal used?
Perforated? Q Yes X No

How perforated? 0 Factory 0 Knife 0 Torch
Size of perforation . Inches by inches

Number From Te
forat! foet

feet
feet

par
perforations
pesforations

—— ——

s a—r—

VieH screen Installed? - 0 Yes X No

Total depth __98___leet

To
=19 8%et
feet
feet ol 89
feet go[ 95
feet 95 08

laxd Oray Basalt /sm. breaksX
A

flard Gray Basa t/ig. breaks

feet

foet

Manufzscturer’s name

feet to

Type Model NO. e

feet

Dismeter __Slot size ___ Set from
fest to

feet

Diametor __ Slot size Set from

Gravel packed? O Yes 5 No Slzaof gravel

e—————

feet

Placed {rom. feet to

18 _jicteriol waed in seal LR Coment

Surfoce 200t dopTA e
0 Puddiing cloy

Sesfing procedure weed O shery pit O Temporery surfoce

0 wail cutligs

oot

cusing

o [ Ovechors 10 seal depth

\ 8. LOCATION OF WELL

! Sketeh m-n Jocatlon must agree with written location,
1
I

5 10.
) Work started 10/8/76

[y

10/9/76

6

55 11. DRILLERS CEATIFICATION
S‘I"l'll DRILLING & PUMP CO,, LC.
Hame 523 ! Aem Mo 11

”
.:...

eEs
i'

o

328 Hh'u svenue A

10/11/76

N/S, R

1SEBH ¢

‘IIL--\UI Bamadns

FORWARD THE WHITE COPY TO THE DEPARTMENT




e e e S O - .
i . N & .
‘. Form 2387 S STATE OF IDAHO USE TYPEWRITER OR
T RS DEPARTMENT OF WATER RESOURCES EACLPOINTLEE S
R WELL DRILLER’S REPORT e
L), Stm law requires that this report be filed with the Director, Department of Water Resources ot 9 ‘}"‘ e
within 30 days after ths completion or abandonment of tha well. i
1 WELL OWNER 7. WATER LEVEL s ' =
- Nama _N L-L-!—AJLBL_ZA Statlc water levet _{p 2. feet below land surface. : ﬁ‘;._.
Flowing? O Yes D No G.P.M. flow .
Address We N ,,l e 11 Artesian closed-In pressurs psle ! ;;:
Controlled by: -0 Valve & Cap 0 Plug e
Owner's Permit No. Temperature _____OF, Quality ;v::
2.NATUREOFWORK = - .. 7| & WELLTESTDATA = . i S g‘; bkl
ﬂ New well D Deepened O Replacement "' ;- _' OPump ~-OBaller- OAlr * COthee -~ - % .
O Abandoned {describe method .of abandonln.g) AT e e : B
3, PROPOSED USE
Domaestic O firrigation D Test O Municlpat 9. LITHOLOGICLOG . . . ) p S _!
Industrlal O Stock [ Waste Disposal or injection -
H Depth Water
_ O Other {specily type) _9,_;;.;‘,,—,,,’—;;“ - Materlal " [YesNo
Flo 12 ltor Seual £
4. METHOD DRILLED . s ; T lJel aqa e
R Rotary. . A . O Hydraulle O Revars rotary - e 42 Z:L ﬁgmz, St
- O Ceble--. O Dug "0 Other S e S . -
5. WELL éons'rnuc'rlou :
Casing schedule: (@ Stesl O Concrete (I Other
- . Thicknes Dismeter From
254 Inchn lo Inches + _j  feet ‘? feet
Inches feet feat
inches Inches feet feet ™ ]
Inches Inches fout foet 3 E':: '.. iL 5 t ﬁ,‘,
Was casing drive shoe used? O Yes ® No u =7
_ Wasa packer or seal used? O Yes A No
Perforated? .- OYes [QPNo - =" R —Ha-B—o
How perforated? O Fmory O Knifs 0O Torch :
" Size of perforation _____ Inchesby ____ inches g
Number From To .
perfomlom i feat e foet
perforations feat feet
perforations feet feet
Well screen Installed? 0 Yes [ No
Manufacturer’s name
Type i ModelNe.
Olameter ____ Slot size Set from festto ______feet : 2
Dismeter ___Slotsiza ___ Setfrom _ -~ feet to feet FE BT B
Grmlpackad? DYn ﬁNo Dsmnlgmd o S oo TR s oy B
Placed from _° "% feet to fest
Sudacl nnl dopth 2§ Matarlal used In seals - Cl Cement grout
.~ O Puddilngclay . ° I¥ Wall cuttings
Sullng proecduro used: O Slurrypit O Tomp. surface casing - - -
§ Overbore to seal depth 7
Method of ]olnlng casing: O Thrudod O Waided O Solvent
" Weld
O Cemented botween strata .
Describe sccess port 10, ; '
Work started .L:L finished o'~22.% -
8. LOCATION OF WELL 11. DRILLERS CERTIFICATION -
‘-'Sﬁdt map location must agree with written location. /‘\ (/ 1/We certify that all minlmum wel ceneruction standards ware
C" N (/' complied with at the tims the ig was removed,
- Subdlvision Name .
: - Firm Name, C E k z:t O N Firm No. z,é el
pE3 e Addres |
= = Lot No. BlockNo, Kb
F'i ) Signed by {Firm Officlal} s
Cc; o § ! and sl
ik ;,’ [Operator)
MW % MW % Sec. 3 __ 7€ WS RLI5_ENe -
USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT ¥

o D
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Form 2387

118 O

STATE OF IDAHO ™
DEPARTMENMT OF WATER RESOURCE

WELL DRILLER’S REPOR

State law requires that this report be filed with the Director, Department of Water Resources

USE TYPEWRITER OR
BALLPOINT PEN

i

within 30 days after the pletion or aband of the well.
1. WELL OWNER 7. WATER LEVEL
Name -.ILM&-J:L.EBM IND Staiic water level 25 feet below land surface.
s} Flowing? O Yes B No GPM.flow _
Address _\A/e pots [/ Artesian closed-In pressure p.sl.
. ' Controlled by: [ Valve & Cap 0 Plug
Owner’s Permit No.

Temperaturs _____OF, OQuailty

2, NATURE OF WORK )
X New well [m] Doe-pu{ed D Replacement

8 WELL TEST DATA

8. LOCATION OF WELL - _' '. ; .t : ST
i Sketch map location must agres with written location,
N

Subdivision Name

D —— e —

't E

Lot No.

BlockNe, _____

8
County

MW xwi & See. B/, T._K__ o5, R 5_Epw,

Pump Hl - % Alr O Other
O Abandoned (describe method of abandoning) e -J, 3 e Vot Pomoed
a |*3
O A
3. PROPOSED USE g
- ] 2 ‘ 3
2 gDomcstlc O Irrigation O Test O Municdpal = 8. LITHOLOGIC LOG o0 B Bt i
- O Industrial O Stock - O Waste Disposal or Injection - . ™ = 1 Water | 4
O Other (spcify typa) oy = S I Matarial EE
013 4o Yoyl I &
4. METHOD DRILLED £ - 3 ;e - 74 &
sgn: e 1 £t
- W Rotary . D{Alr ' OHydraulle - 0 Reverse rotary | L 1/ fi 871 : ::.qm_ 7
"OCable ODug O Other L
5. WELL CONSTRUCTION
Casing schedule: D Steel O Concrate 0O Other
. Thickness Dlsmeter - - From To
. LD Inches Lo Inchs 4 _)_ femt 19_feet :
Inches Inches . feet feot el
: inches Inches feet feet =T
: Inches Inches feet feet =
« Was casing drive shoe used? [ Yes ¥ No
Was 8 packer or seal used? [J Yes O No ™ ™ o :
- Perforated? - OYs ({No - T n I
~ Howperforated? O Factory .3 Knife O Torch Ua =% o1l
- Size of perforation —, Inchezby Inches [}
i Number j From To JUl 1378
perforations feer feet T A
mon:llom :m ;nl Udjowrt nime o0 ur
. orations ot oot sTM'—u'*_ﬁWug
© Wall screen Installed? O Yes . X No T2 St O
" Manufacturar’s neme ik :
I Type Model No,
5 Dismetez___Slotsize —Stt from feetto - foet
r Dismeter ____Slot size —__Setfrom ____ festto —font
1 Gravel packed? O Yes Rﬂo O Size of gravel __-
* Placed from fest to - fomt
o Surfoce seal depth 49 _Material used In sealz O Coment grout
gt ; :: 0 Puddlingclay - .-+ X Well euttings
* Sealing procedure used: . O Sturry pit . O Temp, surface caslng - Ta
s . =" |} Overbore to seal depth T
Method of Jolning caslng: O Thresded O Welded O Solvent (-3
i 4 Vield - [
- . O Cementod between strata = ; z
Describe access port . . :
Workstarted Yoo N2/ finished dunz T

11. DRILLERS CERTIFICATION ; R
1/Ae cortify that all minimum well construction standards were
complied with at the time the rlg was removed,

Flrm Nama_(? B EzZeorn Firm No. & P

Address ﬂ_{' pd:‘ &_ [_d,(z Date _) 'u N 2

Slgned by (Firm Officlal)
and
{Operator)

e e v

-

R,y i

USE ADDITIONAL SHEETS IF NECESSARY

e PR P §
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Form 238.7
9.82

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

USE TYPEWRITER OR
BALLPOINT PEN

WELL DRILLER’'S REPORT

State laws requires that this repart be filed with the Diructor, Department of Water Resources

within 30 days after the

pletion or

of the weil.

/")/l / 6’/" k
Name ffosIh STde S mrs
Address 3. Bey b35  fastctored

1. WELL OWNER

7/

7. VIATER LEVEL

Static wator leval 7¢t
Flowing? L1 Yus MNo

, feet holow land surjace.
G.AM, flow  _

r Artesian closed-in pressure [ X%%
ﬂf § ‘; Contolled by: [ Vae (3 Cap {3 Plug
Owner's Permit No. GG~ £ A Tempurature Of. Quality _, o
o 3‘—'"; G2 -/' ;]J" Deess 1iive arsesean o# temporalute nes helow
2. NATURE OF WORK 8. WLLL TESTDATA
“f Newwell [ Deepened {1 Replacemant P2 Pump )(n.ma 13 Air {1 Other _ "
£1 Abandoned (describe ab such as
materials, plug depths, etc. in mhologu: log) Discharge G.B.M, Pumping Level Hours Pumped
3. PROPOSED USE - SERCS Gy PRl EDoTRES =
X Domestic L1 irrigation U Test 13 Municlpal 9. LITHOLOGIC LOG 1
1] Industriat U3 Stock L] \Vaste Disposal or | BoremDs Werr
L Other aree memeieen onen. (spEcily type) Diam.|From]| To Material Yes[No] |
P 2 la_ | Jep Sert :
4. METHOD DRILLED N S ) h' 1=K W é:-v
= . - 132 4.-1 [V~ S
{1 Rotary LI*Alr . L3-Hyidrauiic L] Roeverse rotary . =) o
¥ Cible [Dup~ 0 Omer .. . oo ——-3;‘-;&: "-‘7 sl""f—“ ("""/""
B e - .
Lo (Crey Bi?7 Ao -
5, WELL CONSTRUC? ION ﬁ o yet L. / 0 /.:s c'/,., Ler | ..
Casing schelule: 7(Steul Li Concrete 03 Othor _ _ "I /""( C ym "J Oy B e T I
Thickness Diamuter From To =7 3
P20 Inches _ /5°°  Inches + [/ .. feet DO fent - s
veme inches ___ Inches  __  feet __ _ . feet 1 M
—ew . Inches: .. inches o leet __ _ feut - - [ il Tl

- oo Inches  _  Inches | feet __ _leet| - f - el
Was casing drive shoe used? [J Yes X No E e e
Was a packer or seal used? [J Yes R No ST TS T T
Perforated? 0 Yes ¥ No N - - P =z
How perforated? O Factory [ Knife [J Torch i e S S - e g
Size of perforation | _ __ inchesby inches i e

Number From To S i T T T R
perforations s feer Cdemt]T i =y
v . perforations fest .. feet S P il —

i ee ..o Perforatons _ feet _ et i THMEPREFUT G
Well screen installed? 03 Yes ™ No o = "‘J{I'b '\' & E \éé 1od ‘L!_!JI ;
Menufacwrer'spame — 1= 2= e >
Type . ... _ ModelNo. . - AlE AES “JUC 7171337 ¢
Diameter ___ Slotsize __ Sel from _ e fectto __ feet|— = e = === J =1 183 i
Olameter _  Slotsize _ _ _Set from ____ feetto _ __ feet g By .’."R,”— —]}_xp l;.'?.c‘“ T 0] Waler RESoUICns. 8
Gravel packed? O Yes OO No O Size of gravel _ Y L o I TS ,,{,,,.,,.' Rencn Office j
Placed from . ~tto e Jeet 373 !
Surface seal depth /7 t3 sunial used In seal; R Cement grout | * L

3 Bentanite ! Puddiingclay - N &lest Catling] &=
Sealing prace-iurnuserd:  “ 1 Slurry pit (¥ Temp. surface casing k
1'Overbore to seal depth| ~~ L o ——
Method of jolning casing: L Threaded (3 Welded O) Solvent | ~teif--itrge i fals ~ROS6E285 -
Weld e e [ |
U Cemented betwesn strata
10,

Describe access port _ el Cdf2 oo

Work suanied_3.=.0.6 57 inished 2/~ 1 = 57

6. LOCATION OF WELL

Sketch map location must agree with wrltten lovation,

Subdivision Name

W ]

11. DRILLERS CERTIFICATION B L__

I/We certify that all minimum well construction standards were
complled with at the time the rig was removed.

Firm Name 6’,71-./)’ p;, ///4'; FimNo. )7/

T 1 Address £77 L4 /}.7‘/5336&!9 L~ R0-87
rectemdecctond Lot N Bloek No,
LJ_\ : R = Signed by (Firm Ofticlan "ﬂm(gﬂ/.-jgfé‘{;
and . 4 5 —~
Caninty ( e f/ lOpemou.Z:«v.—.'. ‘_4.2':./_/ ._‘:';:f/
Foo u JF vuse. 5/ 1.8 N@R L Bw.

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT
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e

et
T

REPORT OF WELL DRILLER
State of Idaho

State law requires that this report shall be filed vith the

gZate Reclnnat@qr

Enginear within 30 days after completion or abnndonnent of the we mqmm"
. H of >
VELL OWNER: 1ze of drilled hole:_ 190 Re
Rame _ Frenk Fepelee depth of well: 200 {t. s;z?ding v e
level below ground' « Temp.
Address_Facerman, Jdsho Fahr. * Post delivery: gpa
or cfs Pump? Bail

Owner's Permit No. PrIRER

Size of pump and motor used to

nake teat:

NATURE OF WORK (check): Replacement well | |
New well -[| Deepened Abandoned

Drawdown:

Water is to be used for: Trricgtion

METHOD OF CONSTRUCTION: Rotary ] cavle Eller,
Controlled b

= No econtrol
Welded ___ . [Yes

Dug D Other

(explain)
CASING SCHEDULE: Threaded

3pln.

Tength of time of test:

ft.

above land surface
Shntott

—_Tirs,

Artesian pressure: tt. .
Give flow____cfs
ressure:

Valve Cap

Does voll leak aronnﬁ cauing

Plug

Min. __

"Diam, from ft. to Tte DEPTH “MATERTAL ke

"Diam, from ft. to fte [FROM _TO 5

"Diam, from ft. to fta FEET FEET

"Diam. from ft. to ft. 1eR] 120 "apd evew lpyn
Thickness of casing: Material: Aar]f17] Dnck Jowe, samne O

lave

Steel [] concrete [ woed [] other 0

| C1F| Do Vepd _erew l2yn

]
nrr S

“1pnl red aye

{explain)

i )

“ard rmesy dpyp

PERFORATED? Yes

] Nno [ Type of

AN D4R

Proym cil%

perforator used:

nLT|NNE] Fnovm Far* H preyvel

niekad

. un rfse z hit of wotow
Size of perforations: " by T NR2 | FNN| Reme e*icvw clry
erforations from ft. to fte
erforations from ____ ft. to fte
perforations from _____ fte. to fte
perforationa from t. to ft.

Te ]

WAS SCREEN INSTALLED? Yes [ ]

Manufacturer's name

Type Model No.
Diam. Slot size Set from ft. to  ftd
Diam.___ Slot size___ Set from ft. to ¢4

CONSTRUCTION: Well gravel packed? Yes O

No. [] size of gravel Gravel

-
placed from ft. to Tt. sSurface seal
provided? Yes [ ] No [ ]

To what depth?

ft. Material used in seal:

Did any strata contain unusable vater? 1es {_|

Koo Type of water: i
Depth of strata Tt. Method of sealin

strata off:

Surface casing used? Yes [-] No. [J
Cemented in place? Yes [] No []

Locate well in section
T T

R hakal il shadaly

1
1
l
1.
I S Bt Rkt B
|
|
1

1O0CATION OF VWELL: County__Znndipe

Work started:
Work finished:
Well Driller's Statement: This well was
drilled under my supervision and this report
i true to the best of my knowledge.

Tah, 15, 10an

aweh

105R

License No.

Name: Tirer fueddin
Address: Tansen,

Idato

Z

Signed by: aeowcr/)é/

J7

,r{ (2 4‘44u

Date:

-2 /11/80

g €7 4 Sec. FOT._"EN/S R._LATE/W
’ Use other side for

V//[Zc £

additional

/;u!é»7

;fz/,u! y:

ok



Form 238.7 6 STATE OF IDAHO d s %
. 982 DEPARTMENT OF WATER RESOURCES N \f),‘_’_,':
v é}?
w4

WELL DRILLER’S REPORT

State law requires that this report be filed with the Oirector, Department of Water ru; i
within 30 days after the completion or abandonment of the well. i

1. WELL OWNER 7. WATER LEVEL Dearimant of Waler Rosources
Neme .\'&ﬁlﬁl’/ 74«:?‘(,«/ Static water level __ 1L feet below land surface,
Flowing? [J Yes & No G.P.M. fiow
Address _B $ 74 ‘-1. I * Artesian closed-in pressure e B
i Contralledby: DO Valve ®Cap (3 Plug
Owner’s Parmit No. Temperature _ __ OF, Quslity
D N oF § s0n0s below,
2. NATURE OF WORK 8. WELL TEST DATA
0 New well 0 Deepened O Replacement 0 Pump O Bailer Q Arr QO Other
O Abandoned {deseribe aband proceduves such as -
materials, piug depihs, ete. in lithologi tog) Discharge G.P.M. Pumping Leve! Yaurs Pumped
i ¥
; |  PROPOSED UsE i
F s ©
i S Oomestie O trrigation O Test [m] Munlclpal 8. LITHOLOGIC LOG l
- Industrlal O Stock O Waste DI | or Inj :
i " . Bore{ Depth | Water
i O Other {specity type) Diam. Yes| No
i 4. METHOD DRIII.LED ] _I
“ .| Rotary Y Air O Hydraulic O Reverse rotary o =
O Cahle O0Oug 0O Other
L]
5. WELL CONSTRUCTION -
Cuing schedule: 8 Steel D Concrete O Other aL8
L i From
& Inches 3 Inches + _ feet Zﬂz feet .
——__ inches Inches feet feet
inches Inches feet feet 52
inches inches feet feet i ,gg
Was casing drive shos used? &L Yes 0 No i %
. Was 2 packer or seal used? [0 Yes & No
Perforated? 0O Yes o No
How perforated? T Factory O Knife O Torch P
Size of perforation inches by Inches !’
Number From To e
periurations feet feet a
perforations feet feet JAH 1998 5
perforations feet feet —
: Well screen Installed? O Yes ¥ No N ﬂ s l"' w1 Trwacet ]
i Manufacturer’s name Sexin it >
! Type Model No, o N e =S T -
Dlamnter Slotsize ___ Setfrom __ _ feetto feet "_ ST 3
; Olameter ___ Siot size —Setfrem ___  feetto —_— feet o ] =
; Gravel packed? D Yes O No D Size of gravel - x g - L OR
g Placed from feet to feet _.,_Il_am. b :
Surface seal depth _/4/2_Materlel used Inseal: O ¢ grout - 7 i
; O Bentonite M Puddiing clay 0C« ) T e P — 2
Sealing proceduraused: QO Slurry pit O Temp, surface casl oS ——
i J H Overbore 1o seal depth .
Method of joining easing: O Threaded R Weided O Solvent X L
Weld
O Cemented between strata S %
Describe access port 10. -
- Work started (EZ“M: finished : 2
8. LOCATION OF WELL 11. DRILLERS CERTIFICATION !
Sketch map location must agree with written location. 1/We certify that all minimum wall construction standards wers
N

wodowfhomicn
iy

complied with at the time the 134 was removed,
Subdivision Name ’ % 3
g F:rmNa:nez 4; ‘z: Zgiig‘n!Fmeo. 20l
e ESlates "

Lot No. _?___ Block No,

...'.I..- P S

County J m Fz[/.ﬁ -
S/ % S Exse. o ._,T{,‘?_%m_m

;
USE ADDITIONAL SMEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT
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£orm 2387 STATE OF IDAHO v N usk TYrEWAITER OR
.13 DEPARTMENT OF WATER RESOURCES

17 BALLPOINT PEN
; WELL DRILLER’S REPORT

State law ragquires that this report be filed with the Director, Department of Water ﬂuouré&
within 30 days after the complation or abandonmant of the weil.

1, WELL OWNER 7. WATER LEVEL Je A
. Neme _ (Y 2 D 21 N Statlc water fevel | _ - _ feet below land surisce.
. b Flowing? O Yes O No GPM.flow ______., ).__
v . Address _ W\ /2 e 1) Artesian closed-in pressure _______ Pl . )&
v Controlledby: I Vave GlICap O Phyg
Owner’s Permit No. Temperature ____ OF. Quality
2. NATURE OF WORK 8., WELL TEST DATA
% New well O Deepened O Replacement O Pump O Bailer O Alr D Other S
O Abandoned {describs method of abandoning)
v Discharge GPM. Pumping Level Hours Puniped
— |
3. PROPOSED USE
AZvomestic O trrigation O Test O Municlpal 8. LITHOLOGIC LOG
0 Industrial X Stock O Waste Disposal or Injection
Hole | D Water
O Other (specliy type) Fm_mﬁﬂ-,f Mezarial YelNo
Al o sl Tof? Sieald <
4, METHOD DRILLED sl 7S | £h7 ey Lt v =
2172 | Qeslet oo \J 17 .2 [
Rot R ¥ &7 -
L et B a5 - 7k o S
6. WELL CONSTRUCTION
: Casing schedule: [A Steel O Concrete O Otner
3 Thickness Dismeter From To
il e inches /| Inches + __, fest . faet
—eeo.. [Inches Inches feet fost
Inch inches foet feet (R
Inch Inches foot oot
Was casing drive shoe used? D Yes \No
Was a packer or seal used? O Yes & No
Perforated? 0OvYes B3 No
How perforated? O Factory O Knife 0 Toech .
Size of perforation Inches by Inches t
Number From To i .
perforations feet feot . Ba
perforations foet fest .
perforations feet feot o
Well screen Installed? O Yes  §¢ No ]
Manufzacturer’s name
Type Model No.
Diamater Slot size ____Set from _ fost to fest Yo
Dismeter ___Slotsize ___ Setfrom ______feetto _____feet "2
Gravel packed? 0 Yes [3 No (1 Size of gravel Ao
Placed from foet t0 fest %+
Surface seal depth _J_":_MIM“ used Inseal: O Cement grout ]
O Puddling clay 3 Wait cuttings |
Sesling procedure used: O Slurry pit O Temp. surface casing ]
& Overbore to seal depth i
Method of joining casing: O Threaded 0 Welded O Soivent
Weld N
0 Cemented batween strata
Describe access port 10,
Work surted _4 .7 finlshed ¢, ~ ¢ -
6. LOCATION OF WELL ,f'o\ 11. DRILLERS CERTIFICATION i
" Skitch map location must agree with written locatiop. 5 4 1/We certify that all minimum well construction standards were
: ;-3 N == complied with at the time the rig wes removed,
1 Subdivision Name _ ey
% FimNeme_(* ]2 i=2%¢ Y FirmNo. 2 (.
< () 4, b
."1 Ca - Address MW\ Nl e ] Date_fed 7Y
¢ % Lot No. .BlockNo. __ i = .
Lol Signed by (Firm Officlal) IETIIN v i
and A ANt
Cou AN g »J i \
oy ey Lof {Operator) __ 7~ é( Lol xﬁ'ﬂ)‘ih .
S E wSW_ % se Ao T. KIS RLE_EM. 3 o !
USE ADDITIONAL SHEETS IF NECESSARY ~ FORWARD THE WHITE COPY TO THE DEPARTMENT ‘




Well Log Form 1

PermitNo.22730___wall No,

: -Addmn Mendell, Idakg ——Jl__ Sec,

' N B
. o= 3! 8 i RN [
Well locollon_S2__ 1, S5 s.:._L T34 N/S, u_;s_sov - [ :
- 4 = Vg em _""‘",.% o o o
Size of drilied hole_12" 2 " . i
' Tatol depth of well.231 ____

' Driller. C.. B, Zatn n ! Sente

WELL LOG AND REPORT TO THE
STATE RECLAMATION ENGINEER OF IDAHO

SUEKIT WITHIN 30 DAYS AFTER CONPLETIUN OF 7ELL: SE IDAHO STATUTES 42-238

County_Good lﬂg

- Locate well In lmlon %
Owner. s Da

T

1

Address__Hendell, Idarn NJI
T

Vom o oo pib

Give depth 3o standing water from the ground___ Water temp oFahr,

Test delivery was_ﬁg.p.m. of——tf3, Drawdown was——_feet, Pump?. X _ Bai19— i alins -"

Size of pump and molor used to make test 1O_"_turbine S

hﬂ'm of lime of test. rrn, hours. 1

It flawing well, give ilow__e.f.s. Ofe—_g.p.m. and of shut off pressur

1t flowing wall, described bl ITYPE AND 8128 OF VALVE, LTE.)
Woter will he used for___17r{ 2 tinn Walght of casing per lineal foot
Thickness of casing Cosing material tteel

ISTRIL, CONCNETR, WoOD, CTC,)
Dlameter, langth and lecatlon of casing__ 70' x 12" from surface to 701,

(CABING 12 IN DIAMKTRER OR LESS GIVE INSIDE DIAMKTER
CASING OVER 12" IN DIAMECTER, GIVE OUTSIDE DIAMETER) F

[T

CASING RECORD ,
S
: B '
g::,:: 2’;‘ '::’ Length Remorks—seals, grouting, efe, &
i
Number and size of perforotions. Jocated. feet 1o foe! from ground i
- 3 {
Dofe of commencoment of well_-op:: _ ..o 1 - H Date of pletion of well_Sar{s~ or 1041 4
= SESE 8.3/ Fr /S€ USGS g
s B
"M

L

e
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s Fro T i L IER ] 1 :
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0 4 | Tos el : gy

'3
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b 22 ray l=va : e gl

T
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- 32 53 ‘rowr l-va

k o 32 43 qrav lzve . . R

o 3 72 cinders yes
' = r yes
. e 72 95 *lrek corze c:ittin..
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B W At
It
f

e gy
- Besnmdy

If more space Is required use Shee? No, 2 *

Ay

. WELL DRILLER'S STATEMENT 2
4 This well was drilled wnder my supervision end the above Infermetion Is complete, troe ond eonoei to ﬁm. S.n.' ol.

% _e my knowledge end bellef, :

\# _- _-. % -

o By. I(j&/ /741’:&
Daved__> — 77 12/ teoms o £ L
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WELL LOG AND REPORT TO THE
Ree__Department of nglamatmn
STATE RECLAMATION ENGINEER OF IDAHO :

Well No

8 "l - - T T £
5 g o

o e 2 o v

(DO NOT FILL IN)

: Ownn——kmw- 2 O.Eh_)___Addun—_m-gah*

‘' DdNler—_C. B, Eaton & Sons Address_Fendell, Tdsho

: t X Location of Wally "7 Ul v SeeS / r;_ﬁ(s, IL:/,/ -
: : ond_____feet N/S, and________ feot E/W from Comer of. Y

Size of Drilled Hole. 28 in, Totcl depth of Well____110 ft,

Give depth of sianding water from suﬂauet——&!—&-§W¢nr Temp, Farenhelt

On pumplng test delivery was_____ 900 g.p.m. or.

Sixe of pump and molor used 1o make the test____20 h,p, turbin pump
Length of lme pumped during check was_ he

L

¢.fs. Drawdown was__DNQ____fest. ‘

If flowing wall, giva flow In c.t.s or g.p.m and shut In

1€ flowing well, describe control ork

{TYPE AND 128 OF VALVE, ITC,)
Water will be used for___ixrigation Welght of

Ing per linear fool__
Thicknaess of casl 12 p. Casing material

E.Q.. rirE, CONERETE, wooO,

Diameter, langth and locotion of caslng______ 6 _ft

ICA.'NC 12" IN BIAM!‘I'RR AND UNDER OIVI INSIDE DIAMETE
CASING OVER 12 IN DIAMETER a1y T QUTSIOK D) fnﬁtmim

Number and size of perforallons. focated
from surface of ground.

'ni 1o. feet

Other perforail

Dals of of well Date of

Type of wall rig ——Smdder

plation of wclL_SBytam‘bonJ- 1081

CASING RECORD g

Y % T
rrom 0 LENaT™H q e o
A rEcT reer REMARKS' .. s£ALS, aneuting, £Te. 30 O : :
E S o
0 >

i W

QENERAL lNFORMATION—PumpIng Test, Quallty of Water, Ete, ’ *

SWSE & 77 5 J7€

1
2
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T e . 5o om . :
¢ A (G

‘E ; : 3 ‘ *a .-
y S A z
: i i * ' H " - -~
; T il I R
H g s B ; shinsnEa el o ; KR
. WELL 10G
Drilling Time
F::p'n ::. Type of Materlal
g Hrs, Mia,
P 3 6 surface pipe
& 0 Orav lava

20 Red Nava J .
110 Porous lava o

1
s
o Crevice
&0
90

If more space Is required use Sheet No, 2
WELL DRILLERS STATEMENT : .
This weli was drilled under my Jurisdiction and t*e above Informatlon Is true and correct 1o the best of my knowlodgo g
and lnlM. . . Rt SRR .
Signed ....0». B PATON & SONS ST
. By Wém g :
26
Dated .. Decemter 28 _ . 19 56, ;
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STATE OF IDAHO O USE TYPEWRITER OR
: "' DEPARTMENT OF WATER RESOURCES BALLPOINT PEN

- WELL DRILLER’S REPORT i

7. WATER LEVEL

~ Static water lavel 20 fee: below land surfece, §
Flowing? 0 Yes ¥ No G.P.M, flow
Artesian closed-In pressure psl.
Controlled by: - O Valve R Cap O Plug

Temperature OF, Quality {
R = 3
?E"ATURE OFWORK . : 250/ . 8. WELL TEST DATA
D Dapened & El Replacement D Pump D Baller D Alr D Oother ___

;{,-D Abmdomd (e;.m-. mnhod of abmdonlng)

A v aotiby Diseh G, P Lave| Hours Pumped
; 3’%‘% ALk i
e Tk R LR R . -
“.| .9 uTHOLOGICLOG ¢ T SR S oha] :
* |Hole| Dspth | St ¥
: = . |oiem.|From| To _ Materlal
2/ . ; ANA | Fap Snel
La:w'lﬂa\cmpnu.'l_.zo k . £ 1/9) @dryzy |2
A Rotary -, ({ Alr O Mydraulle ~. O Revenerowwy |G JLE L0, &" X! -
-tj_n Cable . ' 01 Dug .. .0 Other ' leo 75 X e .
AP : 2% Zedl LTy  lzda ;
s.weu. cousmuc'nou 3 IL, £
u(sml a comm uoum e —————————r
Yo Dlmur “‘From ';‘ - Te, 1 g ey T BT ?i
Indm_ e Imha P [ feet - [g fent o T T e b
Inches *_ Inches . fest _____ fest|— - TR T e OR
Inches ___ ~_ Inches ..~ fest fest —— 5 ST = 4
inches _ . Inches feet - feet e e
Was easing drive shosused? [ Yes . @ No e PO W Tl Lol
Wes 3 packer or seel used? O Yes - 0 No Il e 1) I
Perforsted? " OYes. @ No 1 1 T R
How perforated? DFactorv O Knife - O Torch < . - PO B
Siza of perforation Inches by Inches ; : m_‘%' : 1. 14
~  Number ’ B From . . To = : . - B o z.;'
perforations i feet__ feot |~ 5 R_"u';m 3 3
-_ perforations .. fout . - fest : ; Wmmm"’es“.,. % BTN 3"'
perforations _- foet et T [ e B i |6
Well screen installed? - DYu R No e TN 73 T R A
Mmfacwmtnﬂ' = ™ Bl s = s PO O T O S
Type ___ Do IO ModclNo. . R - mm_‘-_\w T o ey
: Dismeter____ Slonlu Sctfrom . festto fm TR D m\= “_‘j D SR T
s ~Dismeter___Slotsize ____Set from " —fostto ___feet [~ 1y o sy (o e 6 £
 Gravel packed? ' 03 Yes . (% No : O Size of gravel _ e A | S e KT E (1 S
g 21 Pisced from e umm ot - : .ﬂ.ﬁ‘l‘-”m e o e [ K5
s ’ sarfacuuldcpth _L?_Mamlal used Insesl: O Cementgrout|— [ - Taer CFF e 5 =
 en O Puddlingclay - & Weil cuttings | o TR A L e e
= S0 [T Seallng pmcndunund. D Slurry pit O Temp. surface casing, [~ : ;.’-:';!'-1*‘“‘,‘"‘!’ - 1"
. i Joee- O Overbors o sealdepth oo T o (ool e o o e e e

'Mcthod of lnlngca:lnr D Thrudad D Weldcd o Solven! i

8, LOCATION OF WELL" : o5 ety -1 omLLsnscsnmchnon T

rl .
A s
s Skeich map location must agree with written locaﬁon. ‘Wi iNie ceﬂlfv that l" mlnlmurn mll construction sundurdl wm
N complled with at the time the rig was removed.

Subdivision Name : ° oo

Firm NINOQLEZTMFIM No. L 1 :

Iy Quply RN I

wi——3/ E —
s Lot No. Block Ne.
L o
conty A pod s Me

S SE % Se. _3_1....,1. — 9 s, R _2L_EM,

USE ADDITIONI‘.L SﬂEETS 1F NECESSARY = FORWARD THE WHITE COPY TO THZ DEPABTMENT e

e e o " - -. e s o




¥ more space is required wee Shost Ne. 2
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Y Size of drilled hole iz" X e Welght of casing per linear fool 7

Drlller

B,,,m. william Grissom 1= A __zaton & Sonm =

Addriae . wenn'en. Idano

?’enun. Id&xo

G e e _,....,...,..'__“__...._ & AT RO e .'..
7. Location of Wenmwv. LY, s«.i(...., T. £ //{_é_u.p.ﬁﬁcf:;___.z. '
; md‘.{....._........feet N/8S, lnd...................feet E/W fmm" e 'orr_ler of. Yyt ¥ Bees 22

" Water will be used for 1ZT4gation “m““ rom depth thn 38 Lot - .}

.

——pnr !'h1-.9-;\—<. e

: s S —
Thickn  ensing 7 9 Casing Material

ess of ensing ; . Pipe, conerete, wood, -~ .W‘ e

Diameter, length and Jocatlon of casing .Y. o S

(Cutn:lz'lndknduududerglnlmlde dlameter; eulngm!:’hdunm e
give eutalde dlunelu’.) . 2

- Number and size of perforations e Ioga(ed . feet 1o "'} 3

=

few e L a4 eewuree

from surface of ground.

Other Perforations: S

If flowing well, give flow In e.f.8....vm.ece.... OF g.p.m......—.%_.”_am.and shul In pressure ................................. 5

- e

It nonflowing well, give depth of standing water from surface 72 feet
S
It flowing well, describe control works
(Type and size of valve, ete) - . -~ 4
On pumping test delivery was....%(a.......g.p.m. oF. efs. Drawdown m....-...E.?..‘.‘.?.................,teet

P T R

l.ength of ﬂme pumped during check wu............x._...hr..........._.....mln. Waler temp-.....§.Q........‘!-‘altrenhelL

13562 ome Sl
Date of commencement of well.... 87 ¢ Date of Completion of well _.J&%M&.._....__.
Type of well rig..,f..ﬁ..ud- 2 Nz

CASING RECORD S e

A APY o > il
Diam, From Te Len “"Remarks™ == Seals, Grouting, Ete,
1/::;.;' Feel | Peet fe Th-rovgh Yep 3011 ch'tmu‘l'd




o Wl! st agtes
4‘-1:“5'3‘& g

oy

T

o 2 e = MR

It more apace is required use Sheet No. 2

.

my knowledge and bellef,

well was drlned lmdu- my jurhullctlon

WELL DR!LLERS STATEMENT

- Netary Publie
L < h:,): C£SS4~Y
Restding ¢
My Commission expires...
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S8lug Test Data and Computations
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APPENDIX E

Pump Tests and Modeling Data



O O

A computer model was used to estimate groundwater fluctuations due
to the construction of the proposed road cut. Input data for the
model included measured and assumed bedrock hydraulic
conductivities, groundwater gradients, proposed road cut geometry,
and various boundary conditions.

Data was evaluated using the U.S.G.S. MODFLOW groundwater flow
model (McDonald and Harbaugh, 1988). MODFLOW is a three-
dimensional model which allows simulation of a heterogenous aquifer
with boundary conditions and steady or transient state conditions.

Executing MODFLOW involves dividing the area of interest into
blocks by superimposing a rectangular grid over the modeled area.
Each block is then assigned aquifer parameters. MODFLOW then
formulates an equation for groundwater flow based on Darcy's law
for fluid movement in a porous medium.

The proposed road cut was modeled using a single layer 40 by 18
node grid, centered over the cut face. The southern boundary of
the grid was aligned along the top of the canyon rim. The grid was
placed in this manner to allow simulation of spring and road cut
drainage; the grid extends north, east, and west to the assumed
boundary conditions for the modeled area. The southern boundary
was modeled with drainage nodes to simulate water lost through
spring flow. The elevations of the drain nodes were determined
based on known groundwater elevations and gradient of the shallow
water-bearing unit. The northern edge of the modeled area is
represented with a constant-head boundary with head values
corresponding to known groundwater elevationms. Execution of the
model under these conditions developed an estimate of total spring
discharge and allowed calibration of the model to observed
conditions.

A second model was developed that simulated the proposed road cut
by using drain nodes along the southern boundary and cut area. The
nodes were placed along saturated portions of the cut at elevations
approximating the final road grade. By using drain nodes to
simulate the cut, a water budget can be calculated by the model
which provides an estimated groundwater flow rate.

Estimates of groundwater flow from the proposed road cut were
determined using the following methodology:

o constant~head boundaries were established on the north
boundary of the grid. Drain nodes were placed along the
southern boundary to simulate spring discharge;

o Nodes were assigned hydraulic conductivity values based on
aquifer pump test data and values for fractured bedrock
obtained from Freeze and Cherry (1979);



O O

The initial model was run until steady state conditions
were achieved to generate a flow field across the domain
corresponding to pre-construction conditions. This allows
verification of the assumed boundary conditions and aquifer
parameters;

A second model simulating the road cut was also run until
steady state conditions were obtained. The difference in
water volume collected in the drain nodes from the pre-
construction model with the second model following road
construction represents the volume of water flowing from
the completed road cut.
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