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INTRODUCTION

Water management on the Snake Plain Aquifer by the Idaho Department of Water
Resources (IDWR) is dependent in large part on understanding the hydrogeologic
characteristics of the aquifer. The purpose of this report is to analyze the hydrogeology
of a segment of the aquifer north of Rupert in the south-central portion of the aquifer.
The focus of the study is the North Side Pumping Division (A&B Irrigation District),
which is a portion of the U.S. Bureau of Reclamation (USBR) Minidoka Project.
Irrigation water is supplied to Unit A via a pump in the Snake River. Ground water is the
source for irrigation for Unit B. The general location of the production wells is shown on
Figure 1.

The objectives of this report are as follows: 1) develop a hydrogeologic
conceptual model of in the general vicinity of the A&B Irrigation District with an
emphasis on the presence of low hydraulic conductivity sedimentary strata interbedded
with the basalt of the aquifer, 2) analyze the significance of hydrogeologic conceptual
model with respect to the ability of the A&B Trrigation District wells to obtain water from
the aquifer, and 3) evaluate the impacts on A&B Irrigation District production wells from
declining ground-water levels in the aquifer. The report is based on a review of
published reports, unpublished information from a range of sources and discussions with
individuals with knowledge of the area (citations provided in the text). The unpublished
information provided by the A&B Irrigation District in December 2007 and posted on the
FTP portion of the IDWR website is a particularly important source.

OVERVIEW OF THE AREA

The general description of the Minidoka Project that is presented below was taken
from the USBR website (www.usbr,gov/dataweb/html/minidoka.html) on November 14,
2007.

“Minidoka Project lands extend discontinuously from the town of Ashton, in
eastern Idaho along the Snake River, about 300 miles downstream to the town of
Bliss in south-central Idaho.... The project works consist of Minidoka Dam and
Powerplant and Lake Walcott, Jackson Lake Dam and Jackson Lake, American
Falls Dam and Reservoir, Island Park Dam and Reservoir, Grassy Lake Dam and
Grassy Lake, two diversion dams, canals, laterals, drains and some 177 water
supply wells” (page 1).

“Water is diverted from the north side of Lake Walcott into the North Side Canal,
a gravity canal and lateral system serving 72,000 acres of land called the Gravity
division, in the vicinity of Rupert, Idaho. The 8-mile main canal has an initial
capacity of 1,700 cubic feet per second” (page 2).

The North Side Pumping division consists of some 77,000 acres of irrigable
public land that have been withdrawn from entry, of which some 62,000 acres
(Unit B) are irrigated by pumping ground water from deep wells, and 15,000
acres (Unit A) by pumping from the Snake River.... Water for Unit A is pumped
from the Snake River by a pumping plant located about 8 miles west of Burley.
The plant capacity is 270 cubic feet per second and the dynamic head is 168 feet.
The pumping plant delivers water to a 4.4-mile long unlined canal that has the
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same capacity. Seven groups of deep wells, totaling 177 wells from 12 to 24
inches in diameter, initially supplied water for Unit B. The average discharge of
these wells was about 6.4 cubic feet per second. Currently, 174 wells are being
used” (page 4).

A general description of the ground-water supply for the North Side Pumping
Division is presented in the Planning Report and Draft Environmental Statement for the
North Side Pumping Division Extension (U.S. Bureau of Reclamation, 1986, pages 6-12
to 6-14).

“The Snake Plain aquifer lies beneath the project area and is one of the largest and
most prolific aquifers in the Nation....In the North Side Pumping Division area,
the Snake Plain aquifer consists of a thick series of basalt flows in the northern
part of the project area (mainly Unit B) and basalt flows interbedded with large
amounts of fine-grained lake sediments in the southern part. Deep well water
yields range from a high of several thousand gallons per minute in the
predominantly basalt aquifer to the north to lows of a few hundred gallons per
minute in the less permeable sediment-basalt aquifer to the south. One such area
is near Extension Area 4 where several low yields wells are found.

The Geological Survey estimates total storage in the aquifer to be about 250
million acre-feet....In an average year, about 8 million acre-feet of water enter
and leave the Snake Plain aquifer. Inflow to the system includes about 3 miilion
acre-feet of natural recharge (precipitation and stream losses) and approximately 5
million acre-feet from irrigation seepage. Outflow or depletion is made up of
spring discharge from the aquifer of about 6.6 million acre-feet and pumping
depletion of about 1.4 million acre-feet annually. Annual discharge by pumping
from the aquifer presently does not begin to approach annual recharge.

Changes in recharge and withdrawal rates within the Snake Plain aquifer affect
water levels beneath the North Side Pumping Division. The three major
influences which cause water levels to change in the aquifer are (1) climatic
trends, (2) irrigation diversions, and (3) ground-water pumping.

The most significant influence which affects the water table is long-term climatic
change — prolonged wet or dry cycles.... The second major influence on water
table levels is changes in the quantity of irrigation diversions onto the plain. ...
Beginning in 1961, large quantities of water previously diverted each winter for
domestic use and stock watering were greatly reduced or stopped. The reduction
in diversions in canals below American Falls during winter amounted to over
100,000 acre-feet annually, most of which would have recharged the aquifer.

The third major influence on aquifer water table levels is withdrawals of ground
water for irrigation. Use of ground water from the Snake Plain aquifer has
reached major proportions. Based on 1979 estimates, total ground-water
pumpage from the aquifer is about 2.3 million acre-feet annually. With about 40
percent of this pumpage percolating downward and returning to the aquifer, net
pumpage is estimated to be about 1.4 million acre-feet per year.
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Ground-water pumping is the major aquifer discharge in the North Side Pumping
Division area, with over 200,000 acre-feet pumped each year with Unit B of the
division. A total of 177 deep wells serve the 62,000 acres irrigated within Unit B.
Additional ground-water pumping of an estimated 400,000 acre-feet occurs in the
general area adjacent to the division....

Snake Plain aquifer ground-water levels generally peaked in the mid-1950’s as a
result of a moderately wet sequence of years and maximum amounts of surface-
water irrigation diversions onto the Snake River Plain which caused abundant
ground-water recharge. Ground-water levels then declined during a period of dry
years and increased ground-water pumping. Water levels reached new lows in the
mid-196(0’s.

Levels then rose for about a decade because of above average precipitation. A
second general ground-water decline began in the mid-1970’s because of
significant reductions in surface-water diversions onto the Snake river Plain. The
water level decline accelerated because of a series of dry years, and water levels
reached record lows in 1982. Increased precipitation beginning in late 1981 has
stabilized water levels, and some recovery has occurred. In general, the recovery
of ground-water levels has continued through 1985.

Studies show that this pattern of Snake Plain aquifer water level behavior
occurred both in areas with major amounts of ground-water pumping and in areas
with no pumping. Although large quantities of ground water are pumped from the
aquifer, they are relatively minor when compared to total aquifer discharge and
recharge quantities....

There has been an estimated net 10- to 15-foot decline in the water table elevation
beneath the North Side Pumping Division since the project was constructed.
These amounts of ground-water level decline have been of some concern to the
local area. They are very minor, however, when compared to many other aquifers
used for irrigation, including local aquifers south of the Snake River and in other
areas of the Northwest where water level declines have in some cases far
exceeded 100 feet.

At this time, the Snake Plain aquifer shows only minor evidence of stress in
response to major ground-water withdrawals. There are areas of minor decline
(such as beneath the North Side Pumping Division) which in part can be
attributed to ground-water pumpage. The reduction in total discharge at
Thousand Springs may also in part be attributed to ground-water pumping.
However, there are no significant changes in the aquifer which would indicate
that the system is being overtaxed.”

HYDROGEOLOGIC SETTING
Regional Geologic Setting

The A&B Irrigation District is located in a transition zone where the subsurface
consists of mostly basalt to the north and northwest and mostly sediment to the south and
southeast. Figure 2a is a geologic map of the area taken from Whitehead (1992).
Geologic units shown on the map are described in Figures 2b and 2c. The basalt shown
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north of the A&B Irigation District well field is identified as Quaternary basalt (Qb or
Qtb). Sediments in the arca are mapped as wind blown deposits (Qw) and older
alluvium (Qts). The general relationship between basalt and sediment is shown on two
figures taken from Whitehead (1992). Figure 3 shows the thickness of Quaternary basalt
whereas Figure 4 shows the thickness of sedimentary rocks. The two figures show the
transition from a basali-dominated subsurface in the center of the Snake Plain to a
sedimentary-dominated subsurface south of the A&B Irrigation District well field.

Local Geologic Setting

Sterns and others (1938), Nace (1948) and Crosthwaite and Scoit (1956) describe
the subsurface geology of the general Minidoka Project area. The dominant units are
Quaternary basalt and sedimentary units. Nace (1948, p. 13) provides the following
description of the sequence of geologic events in the creation of the subsurface sequence.

“Early in the sequence of events the Sand Springs basalt was extruded from
sources between Kiamam and Hazelton ... spreading westward and
southwestward, spilling into the old Snake River Canyon and partially filling it
from the northwest part of T7S R13E for a distance of about 50 miles upstream, to
the area south of Hazelton and Eden. Filling of the river channel effectively
dammed the Snake River and the impounded waters spread widely over what is
now called the Minidoka Project in Cassia and Minidoka Counties. In the Sterns
report this body of water is called Lake Burley, and in it the Burley lake beds
accumulated to a maximum thickness of 90 to 150 feet. The areal distribution of
these beds approximately coincides with the area of the Minidoka Project in
Cassia and Minidoka Counties. At the boundaries of the lake the shore phases of
the accumulating sediments overlapped or abutted on the surrounding lavas and
other rocks. Northward and westward from Burley, Rupert, and Acequia, the
Burley lake beds thin and disappear against the basaltic rock masses of the
unknown thickness. Probably the older sediments beneath the Burley lake beds
behave similarly. The lake remnant was then drained as the Snake River
entrenched a new outlet through the basalt barrier on the west. As this
entrenchment progressed upstream through the lake beds, the lake floor remained
as a slightly elevated terrace adjacent to the river. Quaternary alluvium, loess,
and residual soil were deposited as a mantle over the Burley lake beds and
surrounding lava flows.”

Crosthwaite and Scott (1956, pages 7 and 9) describe the Burley lake beds and
Snake River Basalt as follows.

“The ancient lake in which the Burley lake beds were deposited covered the area
of the Gravity Division but apparently did not extend into the Pumping Division.
... The Burley lake beds ... .consist of about 450 feet of compacted to
unconsolidated clay and silt, and small amounts of sand and fine gravel. Several
basalt layers are intercalated in the lake beds 150 to 225 feet below the land
surface and at the base of the formation. The sand, gravel and basalt are
permeable and yield moderate amounts of ground water to domestic, municipal
and industrial wells. The clay and silt beds are very low in permeability and are
the base on which shallow ground water is perched in overlying alluvium. At

A&B 1078



depth these impermeable beds confine actesian water in associated permeable
sediments. ”

“The Snake River basalt underlies all of the Minidoka area and most of the Snake
River Plain. At most places in the area of proposed ground-water development
the basalt is overlain by 2 to 50 feet or more of windblown deposits, but small
oulcrops are common. ... In Minidoka County and most other parts of the Snake
River Plain the Snake River basalt is the principal water-bearing formation, and it
yields water copiously to wells. Intertongued sedimentary beds are saturated
below the water table but yield little or no water to wells.... The Snake River
basalt consists of many individual flow sheets, 10 to 75 feet thick, which
originated at numerous volcanic vents scattered over the Snake River Plain.... A
few sedimentary beds are intercalated in the basalt. The total thickness of the
basalt is not known. In southern Minidoka County wells 500 deep end in basalt.”

The U.S. Bureau of Reclamation (1985a, page 19) describes the hydrogeology of
the area as follows.

“The aquifer, as previously discussed, is made up of sediment and basalt....The
basalt is made up of a series of thin flow sheets, from a few feet to several tens of
feet thick. Where the flow sheets are deposited one upon another to form a
relatively thick sequence, and where the basalt is highly fractured and/or contains
numerous rubble or cinder zones, the water yield is large, up to several thousand
gallons per minute. Where the flow sheets are made up of dense, and massive
basalt and/or is covered, penetrated, or innerbedded with fine sediment, the water
yield is small to moderate. One such area is in the southwest part of Unit B
located mostly in TOS/R22E where several low yielding wells are found. Here the
aquifer is comprises of basalt innerbedded with substantial amounts of fine
sediment. Some of the basalt in the upper part of the aquifer also contains fine
sediment that reduces the permeability. The deeper basalt is relatively free of
sediment, but must be thick, massive, and dense with a low permeability because
water yield remains low despite more than 100 feet of exposed basalt aquifer in
some wells.”

Analysis of Well Logs

Records are available for a large number of wells in the general vicinity of the
A&B Trrigation District. The two primary sources were used for analyze information on
area wells: 1) the website for the IDWR and 2) the FTP posting of A&B Irrigation
District information on the website of the IDWR. [daho well driller reports on the [IDWR
website are filed by legal description (township, range and section) and include geologic
information, well completion information and in some cases well yield information. The
IDWR website also includes records of wells provide by the USBR. Information on
these wells is similar to that provided on Idaho well driller reports except that well
completion information (casing and screened intervals) is often missing but surveyed
well information is often available. A legal description is provided in addition to a well
number created for project wells. For example, project well 20A922 is located in section
20 of township 9 south and range 22 east. The focus of the well log analysis was on
wells constructed as part of the Northside Pumping Division of the Minidoka Project.
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The geologic descriptions for the project wells (identified as USBR or A&B Irrigation
District) often are more detailed than for the private wells.

Hydrogeologic information on the project wells is summarized in Tables 1 and 2.
The table is a compilation of information from the IDWR well log files and the A&B
Irrigation District files available on the FTP portion of the IDWR website. An attempt
was made to eliminate duplications in listing of project wells. This task was difficult
because multiple logs are available for the wells that have been cleaned out or deepened.
In some cases, information is given for deepening of a well for which the original log
could not be found.

Explanations of the columns on Table 1 are given below.

s The well location is given in terms of township, range and section number. The
location within the section is given as quarter section and then quarter-quarter
section with the notation of A, B, C and D for the northeast, northwest, southwest
and southeast quarters. Thus, well 7S 23E 34DC is located in the southwest
quarter of the southeast quarter of section 34 in township 7 south and range 23
east.

« The owner is listed either as the U.S. Bureau of Reclamation (USBR) or the A&B
Irrigation District (A&B).

¢ The next columns provide information on the well depth, land surface elevation
and static depth to water at the time the well was drilled. Blanks in the table show
that specific information either was not on the log or in some cases was not
readable. A number of the wells have been deepened since they were originally
drilled. The depth given in Table 1 is the greatest depth based on the source
documents. Surveyed land surface ¢levations are given to tenths or hundredths of
a foot on the individual USBR logs. Comparison of the 1950’s surveyed
elevations with topographic maps and an A&B Irrigation District summary table
from the FTP site revealed an approximate 50-foot datum correction was needed.
All of the surveyed elevations from the USBR logs were corrected by subtracting
50 feet. Approximate elevations (rounded to nearest foot) were given for a few
wells. No elevation information is available for some of the wells.

e The geologic information of most significance is the presence of fine-grained
sedimentary interbeds within the Quaternary basalt below the water table.
Sedimentary interbeds were so classified if descriptive terms such as clay or clay
and sand were provided on the logs. Professional judgment was used to
differentiate between weathering along a basalt flow contact zone (sometimes
noted as yellow clay and basalt) and the presence of unconsolidated sediments
deposited between basalt placement events. Logicaily, the aquifer is less
productive in those areas where fine-grained sediments make up much of the
saturated thickness as compared to areas where the interval below the water table
almost all Quaternary basalt. The geologic information on Table 1 is presented in
terms of the depth intervals of identified sedimentary interbeds penetrated by the
well below the water table at the time of well construction. Wells for which no
geologic information is given (such as well 78 23E 34CD) peneirated only basalt
below the water level. Some of the wells in the southern portion of the project
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area have as many as four sedimentary interbeds identified below the water table
at the time of drilling.

Table 2 presents information on the sedimentary interbeds in terms of ¢levation
above sea level rather than depth below land surface. Interbed elevation data are
presented only for those wells where land-surface elevation data are available and
sedimentary interbeds were penetrated below the water level. Information presented in
Table 2 allows analysis of the lateral continuity of sedimentary interbeds within the
saturated subsurface. The elevations of the bottom of wells are also given in Table 2.
Many of the wells do not penetrate interbeds identified using information from deeper
wells.

Information from Tables 1 and 2 can be used to document the presence or absence
of sedimentary interbeds within the sequence of basalt flows penetrated by the project
wells. The following is a description of the subsurface geology in various portions of the
project area based on an analysis of data on Tables 1 and 2.

s Neither of the two project wells in section 34 of T7S R23E penetrate sedimentary
interbeds to a bottom-hole elevation of about 3,965 feet.

* A number of project wells located in sections 30 to 33 of T78 R24E penetrate a
clay interbed that is 6 to 12-feet thick generally in the elevation intervals of 3930
10 3,950 feet in sections 30 and 31 and between 3,970and 4,020 feet in sections 32
and 33. A well in section 32 penetrates about 80 feet into the basalt that underlies
the interbed.

o A well in section 27 of T7S R25E penetrates a 28-foot sedimentary interbed in the
depth range of 4,055 to 4,083 feet.

e The remaining wells in T7S R24E and T7S R25E do not penetrate an identified
sedimentary interbed to the depths drilled.

¢ One of the six project wells constructed in T8S R21E penetrates a sedimentary
interbed greater than six feet in thickness. The bottom 13 feet of a 420-foot well
in section 24 was identified as clay (elevation interval of 3,779 to 3,792 feet). No
other project wells are in this section. A 587-foot well in section 26 did not
penetrate sediments in the same depth interval.

» The majority of the wells in the northern half of T8S R23E do not penetrate a
sedimentary interbed to the drilled depths. The bottom elevation of the deepest
well is about 3,960 feet.

o  Wells in section 23, 24 and 25 of T8S R23E intercept thin (less than 10 feet thick)
sedimentary interbed, mostly in the depth range of about 3,990 to 4,020 feet. The
deepest well in section 24 penetrates about 77 feet of basalt below the
sedimentary interbed.

e Two wells {one in section 27 and one in section 28 of T8S R23L) penetrate a
slightly thicker (about 20 feet) interbed in the elevation range of 3,940 to 3,960
feet). The deeper of the two wells penetrates basalt to a depth of about 70 feet
below the bottom of the interbed.
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One well in section 34 and four wells in section 35 of T8S R23E penetrate an
interbed. The variation in the thickness (4 to 27 feet) and elevation (4,034 to
4,069 feet) of the unit make it questionable whether there is a single sedimentary
Jayer or several laterally discontinuous layers. One of the wells in section 35
penetrated about 80 feet of basalt below the potential interbed.

Most of the wells in the northern half of T8S R24E do not penetrate a sedimentary
interbed to the drilled depths.

Two wells in section 20 of T8S R24FE penetrate multiple sedimentary layers below
an elevation of about 3,990 feet. About 60 percent of the drilled section below
this elevation is composed of sediment with basalt making up the remainder. Two
wells are of similar depth are present in section 21 of T8S R24E. One well has
two interbeds approximately in the same elevation range as the section 20 wells.
The geologic log for the second section 21 well does not show the presence of
sedimentary interbeds.

The project well in section 33 of T8S R24E penetrates a seven-foot thick interbed
in the elevation range of 3,966 to 3,973 feet. The well was drilled about five feet
into basalt below the interbed.

Three of the four project wells in section 3 of T8S R25E penetrate two
sedimentary interbeds. The higher interbed ranges in thickness from 5 to 8 feet
and in elevation from 4,012 to 4,040 feet. The lower interbed ranges in thickness
from 3 to 8 feet and in elevation from 3,954 to 3,973 feet. The deepest of the
wells penetrates about 40 feet of basalt below the interbed.

The only two of the remaining project wells in T8S R25E penetrate sedimentary
interbeds below the water table. Both of these zones are thin.

Deeper wells have been drilled in the southwestern portion of the A&RB Irrigation
District area (T9S R21E). A 700-foot well in section 3 penetrates two
sedimentary interbeds below the water table (depth ranges of 447 to 460 feet and
435 to 545 feet — elevation ranges of 3,738 to 3,751 feet and 3,653 to 3,633 feet).
About 155 feet of basalt was penetrated below the lower interbed. A 587-foot
deep well in section 1 penetrates sediments in the elevation intervals of 3,693 to
3,698 feet and 3,653 to 3,678 feet.

Wells in sections 9 and 10 of T9S R22E penetrate multiple sedimentary interbeds.
About 50 percent of the saturated thickness (water level elevation minus the
bottom hole elevation) is composed of sediment in a well in section 9. About 38
percent of the saturated thickness of a well in section 10 is composed of sediment.
The depths of these two wells are 415 and 429 feet.

The 494-foot well in section 11 of T9S R22E penetrated a single interbed about
180 feet thick at the bottom of the well in the elevation range of 3,668 to 3,847
feet. The geologic log shows blue clay for the entire thickness.

The 700-foot well in section 20 of T9S R22E penetrates a 54-foot thick interbed
in the elevation range of 3,783 to 3,837 feet with sand underlain by clay. Thin
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sedimentary interbeds (<15 feet) were also penetrated both higher and lower in
the well.

e A 1,000-foot well in section 22 of T9S R22E penetrates a 199-foot thick interbed
in the elevation range of 3,703 to 3,902 feet and a 55-foot interbed in the
elevation range of 3,521 to 3,576 feet with several additicnal thin sedimentary
units.

e Several wells in section 33 of T9S R22E show sediments in the general elevation
interval of about 3,870 to 3,920 feet.

e A 340-foot well in section 3 of T9S R23E penetrated three interbeds greater than
20-feet thick (elevation ranges of 3,974 to 4,002 feet, 3875 to 3897 feet and 3,843
to 3865 feet). About 45 percent of the geologic section between the elevations of
3,843 to 4,002 feet is composed of sediment.

& The 646-foot well in section 2 of T10S R21E has only two thin sedimentary
interbeds in the geologic section below the water table (elevation ranges of 3,928
to 3,940 feet and 3,591 to 3,597 feet). The remainder of the material penetrated is
basalt.

The geologic data from wells supports the general geologic description presented
by Crosthwaite and Scott (1956). The percentage of sedimentary interbeds in the
subsurface below the water table increases to the south with thicker and more laterally
extensive clay units. The number and thickness of clay units interbedded with the basalt
below the water table in the northern portion of the project area are small.

Aquifer Characteristics

The Quaternary basalt near the center of the Snake Plain generally is considered
to host a single, unconfined aquifer. Water producing zones within the Quaternary basalt
occur at flow contacts which are present at depth intervals of about 15 to 20 feet. The
average hydraulic conductivity of the basalt is extremely high. The inter-fingering of
Quaternary basalt flows with fine-grained sedimentary in the general vicinity of the A&B
Irrigation District creates a subsurface environment composed of multiple aquifers and
confining units (aquitards).

The A&B Irrigation District is located the south-central portion of the Snake
River Plain aquifer. Contours of Fall 2001 water-level elevation data from Cosgrove and
others (2006) for this portion of the aquifer are shown on Figure 5. There is a
considerable distance between the 4,050 and 4,100-foot contours on the map in the
general vicinity of the A&B Irrigation District, indicating a low hydraulic gradient. Also,
the 4,100-foot contour appears to follow along the Snake River in the vicinity of below
and midway through Lake Walcott.

Cosgrove and others (2006, pages 14 and 16) describe the general water budget
for the Snake Plain aquifer and the corresponding temporal changes in ground-water
levels and aquifer discharge.

“The Snake River Plain aquifer is recharged by irrigation percolation; canal
stream and river losses; subsurface flow from tributary valleys; and precipitation
directly on the plain. The aquifer discharges to the Snake River, springs along the
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Snake River and to ground-water pumping, primarily for irrigation. .. Historically,
aquifer water levels and corresponding discharges to the Snake River rose
significantly at the onset of sarface water irrigation. .. Aquifer water levels peaked
around 1950 and have been declining since that time. The declines are attributed
to the onset of ground-water irrigation, more efficient surface water irrigation
practices such as conversion to sprinkler irrigation and canal lining, and the recent
seven years of drought.”

Water-level data are available from observation wells operated by the U.S.
Geological Survey located across the Snake Plain aquifer. Figure 6 shows the locations
of three observation wells located near the A&B Trrigation District. The hydrographs for
the three observation wells, presented in Figures 7, 8 and 9, show an overall downward
water-level trend with highs and lows reflecting changing climatic conditions. The long-
term rate of water-level decline is about 0.5 to 0.6 feet per year.

DESCRIPTION OF PROJECT PRODUCTION WELLS

Production Well Information

The majority of the project production wells were constructed by the USBR in the
1950°s with some wells deepened and a few additional wells drilled later with ownership
noted as the A&B Irrigation District. The U.S. Bureau of Reclamation (1985, page 28)
describes the construction of the wells as follows.

“Since construction of the pumping division in the 1950’s, well construction
methods have changed, especially construction specifications written by
Reclamation planners. The original 177 project production wells were drilled by
drilling contractors using cable drills, and were completed using the usual
completion methods at that time. Drilling was continued below the water table
until the drill cuttings were “lost”, which was apparently an indication of good
yield. Construction completion usually consisted of installing surface casing with
the balance of the well left “open hole”. When caving conditions were
encountered during the drilling, a casing liner was installed, generally just through
the caving interval. The liner would be perforated when the caving interval was
located within the “good” aquifer section of the well. After the well was
completed, a pump test was run to determine the yield. If the yield was
insufficient, the well would be deepened in hopes of encountering additional
water.

These methods were workable, but generally did not allow for much lowering of
the pump if the water level declined. The project was begun about the water level
peak period and was completed during a water level decline period. More than
one-half of the wells had less than 100 feet of saturated well bore; therefore, as
the water levels declined, drawdown increased, the thickness of the saturated well
bore thinned, and yield decreased. Deepening of many of the wells was
undertaken before the project was completed. About one-half of the wells have
been deepened to date (1984) and about one-half of the wells still have less than
100 feet of exposed aquifer” (page 28).
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The same report provides guidance with respect to how new project wells should be
drilled.

“Well construction should consist of drilling a hole of adequate diameter to the
minimal total depth. The total depth can vary somewhat depending upon where
the drill site is selected in each tract. The total depth is determined by selecting a
depth where the pump can be placed allowing the pumped water level to remain at
least 5 feet above the pump bowls after subtracting out drawdown from pumping
and natural fluctuations of the water table. Below the pump intake, a pump
chamber is drilled about 50 feet into the aquifer. The pump chamber is essentially
that portion of the well where the pump is placed and must be deep enough to
allow room to lower the pump in case of persistent water level declines.... The
portion of the well deeper than 50 feet below the pump intake may be reduced in
diameter. The reduction should decrease drilling costs and will not materially
reduce the intake potential... Casing must be placed in the upper portions of the
well to seal out caving zones in the sediment and prevent aquifer pollution form
surface waters. The balance of the well can be left open hole, however, for
maximum pump protection, casing should be installed throughout the pump
chamber” (U.S. Bureau of Reclamation, 1985, page 32).

Information on the A&B Irrigation District production wells is presented in Table
3. The table was taken from FTP files located on the IDWR website. The columns on
Table 3 are described below.

e The first two columns provide the USBR well identification number and the
township range number as described previously.

e The well diameter at the deepest point in the third column is assumed to represent
casing diameter if casing is present or open-hole diameter is no casing is present.

¢ The third through sixth columns present information on well productivity at the
time of construction. The yield rate in cfs (cubic feet per second) is presented
along with drawdown (assumed to be at the end of the test). The specific capacity
is the pumping rate divided by drawdown with the units of gpm/ft.

e The seventh column provides ground elevation corrected from the original USBR
elevations by 49.7 feet.

e The eighth and ninth columns provide the depth to water at the time of drilling
and the ground-water elevation at the time of drilled using the corrected land-
surface elevation.

s The tenth and eleventh columns provide the initial well depth and the date the
well was drilled.

¢ The twelfth through seventieth columns present information on depths and years
individual wells were deepened. Some of the wells have not been deepened while
other wells have been deepened as many as three times.

# The eighteenth column provides the most recent well depth.

¢ The nineteenth column provides to depth to the top of the pump bowl in 1964,

A&B 1085



® The twentieth and twenty-first columns present lowest water-level in 2007 and
depth to top of pump bowl in 2007. The lowest water-level is represents pumping
conditions for most wells.

¢ The remaining columns provide information on well history including
identification of those wells that have been deepened or replaced.

Information presented in Table 3 is reasonably complete for 178 wells. Limited
data are presented for nine additional wells. The analysis presented in this section is
limited to the 178 wells for which data are reasonably complete. Summary statistics
relative to the production wells when they were first drilled are presented below.

» The production wells are, in general, highly productive. The pumped yields
during the tests ranged from 1.5 to 10.5 cfs with an average yield of 5.4 cfs (about
2,400 gpm). The reported specific capacity (discharge divided by drawdown)
values ranged from 42 gpm/ft to 20,445 gpm/ft with an average of 1,912 gpm/ft.

® The high yields were achieved with only a small portion of the aquifer penetrated
by most of the wells. The difference between the bottom of the well and the
depth to water is the saturated thickness of the aquifer penetrated by each well.
The saturated thickness values range from 27 feet to 403 feet with an average
saturated thickness of 91 feet and a median saturated thickness of 72 feet. These
numbers include those wells that have been deepened.

¢ One hundred and nine of the 178 production wells have been deepened at least
one time since they were initially constructed. The average depth increase was 58
feet with 12 wells greater than 100 feet and 2 wells greater than 200 feet.
Twenty-two wells were deepened a second time with three wells deepened a third
time.

¢ The difference between the lowest water level in 2007 and the top of the pump
bowl provide a measure of the available drawdown for each well. This value
ranges from 55.1 feet to minus 6.6 feet. Sixteen of the 131 wells for which data
are available had pumping water levels below the top of the pump bowls. An
additional 36 wells had pumping water levels within 10 feet of the top of the
pump bowls.

Water Production Characteristics

Information on the quantity of water pumped from each production well during
the period of 1995 through 2007 was provided by A&B Irrigation District and posted on
the FTP portion of the IDWR website. Table 4 includes a small portion of the pumping
information as an example of the information provided and the format. Pumped amounts
(in acre feet) are given per well for combined two month periods for each year (i.e. April-
May of 1995). Totals for cach well for each year (April through October) are provided.
The information provided does not allow identification of the following: 1) instantaneous
pumping rates for each well and any changes in the pumping rate with time; 2) pumping
periods (hours per day and/or days per month) and how the pumping patterns have
changed with time.
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The pumping data were analyzed in several ways. The first approach was to
calculate the total amount pumped per year from all of the wells to see if there was a
temporal pattern for the time period of 1995 through 2007. The average was about
178,000 acre-feet per year with a low value of about 151,000 acre-feet per year in 2005
and a high value of about 207,000 acre-feet per year in 2000 (Figure 10). No pattern was
evident that could be correlated to operational problems associated with water-level
decline.

An average withdrawal rate for the 13-year time period was calculated for each
well (Table 5). The table also summarizes the years during 1995 through 2007 when
each well was pumped. A large percentage of the water withdrawal for the A&B
Trrigation District is in townships T8S R23E, T8S R24E and T8S R25E. More than two-
thirds of the total pumping for the project is derived from wells in these three townships.

The temporal patterns of pumping from selected individual wells were evaluated
to assess whether vields are correlated to declining ground-water levels, particularly wells
where pumping water levels are at or below the top of the pump bowls. Figure 10
presents annual pumping amounts from nine wells spread though the project area. Also
shown on the legend is the height of the pumping water level above the top of the pump
bowls in each well in fall 2007. The temporal pattern of annual pumping amounts from
wells where the water level was at or below the top of the pump bowls in 2007 is similar
to wells where the pumping water level was considerably higher. This may have been
accomplished by pumping the wells at lower discharge rates but for longer periods of
time. Information on pumping times for individual wells is not included in the files
provided for the IDWR FTP website.

Discharge data for individual wells is included in 2007 Annuai Pump Report for
the A&B Trrigation District which was posted on the FTP portion of the IDWR website.
High and low discharge rates are given for five years (2003-2007) with Idaho miner’s
inch as the discharge unit. One Idaho miner’s inch is approximately equal to 9 gpm. The
discharge data were compiled and an average discharge rate per well for each township
was calculated. These results are presented in Table 6 and plotted on Figures 11A, 11B
and 11C. The number of wells per township varies from T8S/R23E with 50 to
T10S/R21E with 1 well. The most discernable downward trend in well production 1s for
the three wells in T9SR21E, shown on Figure 11C. The average well yield for most of
the townships changed very little over the five-year period.

DISCUSSION OF RESULTS

The historic response within the A&B Irrigation District to water-level declines
has been to lower and change purnps within wells and deepen wells as needed. Part of
the need for these actions stems from construction of most of the wells in the 1950°s
when aquifer water levels were at historic highs. A number of the original production
wells were constructed less than 50 feet deeper than the water table at the time of drilling.

Four topics are addressed in the discussion of results: 1) hydrogeologic impacts
on well production from continued water-level decline; 2) well operational alternatives to
deal with continued water-level decline; 3) hydrogeologic limitations on well deepening;
and 4) summary of A and B Irrigation District activities.
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Hydrogeologic Impacts on Well Production from Continuing Water-Level Decline

Wells constructed in basalt within the Snake Plain Aquifer obtain waier from one
or more flow contact zones that are penetrated below the water table. The original USBR
well logs do not include identification of water producing zones. The last geologic entry
on the depth log for many of the wells includes the notation of “lost cuttings”. Other
wells were terminated when clay was penetrated. Aquifer tests were run on many of the
wells with information shown on the well log. The yield and drawdown numbers given
represent the sum of water derived from the unique number of flow contact zones
penetrated

Water-level decline does not appreciably decrease the transmissivity of the zone
penetrated by a given well until the water level drops below one of the flow contact zones
that supply water to the well. The effective transmissivity of the aquifer at that well
decreases abruptly at that time. This “stair-step” decrease in transmissivity in a basalt
aquifer is much different than occurs in an aguifer where the hydraulic conductivity is
uniform over depth (such as a thick sand zone). A step decrease in transmissivity results
in greater drawdown and reduced well yield. The impacts associated with decreased
transmissivity are unique to each well.

Water-level decline decreases the available drawdown (distance from the static
water level to the pump setting) in a well. This is not a critical factor if the available
drawdown is 100 feet, the water-level decline is 0.5 feet/year and the drawdown at the
design pumping rate is 10 feet. However, this becomes a major problem when the
maximum available drawdown (lowest possible pump setting) is 20 feet under the same
water level and drawdown conditions. The impacts associated with reduced available
drawdown are unique to each well.

Water-level decline causes a decreased pumping rate by increasing the total
dynamic head against which the pump operates. The relationship between water-level
decline and decreased pumping rate is dependent on the head-discharge rating curve for
the given pump installed in the well.

Well Operational Alternatives to Deal with Continued Water-Level Decline

The primary approaches for dealing with continued water-level decline are to
lower and change pumps, decrease pumping rates and finally deepen wells. Lowering the
pump increases the available drawdown and allows well operation at nearly the design
pumping rate. Decreased pumping rates results in less drawdown and allows continued
operation of the pump. The pump and motor are changed when the total dynamic head
has increased to the extent that the desired pumping rate cannot be achieved or the overall
efficiency of the pump has decreased to an unacceptable level.

Wells typically are deepened to increase transmissivity and thus yield and also
increase the available drawdown by allowing the pump to be set deeper below land
surface, Well deepening can be a relatively simple operation if the well is stable (caving
conditions are not encountered) and the strings of casing are not involved. Well
deepening may not be possible in some circumstances because of casing configurations,
well alignment or penetration of unstable formational material. In this case a replacement
well may need to be drilled.
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The unique construction of each of the project wells controls the ease and success
of lowering pumps and deepening wells. Data on the casing configuration for each
project well has not been located; thus, a well by well evaluation of problems associated
lowering pumps and deepening wells is not possible. It is likely that decisions made
the construction history of individual project wells make lowering pumps and/or
deepening wells not possibie.

Depth Limitations to the Aquifer

Successful deepening of wells depends on water producing zones (dominantly
flow-contact zones in Quaternary basalt) being present in the aquifer in the depth interval
below the bottom of the existing well. The dominant hydrogeologic question is whether
water-producing zones in the basalt are present in the depth interval (say 100 feet) below
the bottom of each existing wells for which deepening is considered. An associated
question pertains to determination of the effective bottom of the aquifer within different
parts of the project area.

The first step in the analysis of well deepening potential is to examine the
subsurface stratigraphy. Water producing zones are not present in most of the
sedimentary interbeds because they are composed dominantly of clay. Thus, the presence
of a clay interbed that extends hundreds of feet below the present depth of a well makes
the probability of successful well deepening very low. Conversely, the presence of basalt
(absence of clay interbeds) in the depth interval below the bottom of a well means that
there is a reasonable chance that well deepening can be successful.

Geologic information from drilled wells provides information on the presence or
absence of sedimentary interbeds (mostly composed of clay) in the sequence of basalt
flows. As described previously in the “Analysis of Wells” portion of this report,
sedimentary interbeds below the water table are thin and do not appear to be laterally
continuous in the northern portion of the project area. In contrast, clay interbeds below
the water table are thicker and are penetrated in more wells in the southern portion of the
district. Thick clay units that are probably the Burley Lake Beds are present in the
southern portion of the district. The potential for successful well deepening is high in
the northern portion of the project and relatively low in the southern portion of the project
area.

Knowledge of the subsurface geology is available to a greater depth for the
southern portion of the district than the northern portion. The four project production
wells that have been drilled to depths greater than 600 feet (656, 700, 700 and 1,000 feet)
are all located in the southern portion of the project area (9S/21E, 98/22F and 10S/21E).
The 1,000-foot well in section 22 of T9S R22E penetrates a 199-foot thick interbed in the
elevation range of 3,703 to 3,902 feet and a 55-foot interbed in the elevation range of
3,521 to 3,576 feet with several additional thin sedimentary units. Only four project
production wells have been drilled deeper than 500 feet (510, 510, 516 and 587 feet) in
the three townships that include more than two-thirds of the ground-water production in
the northern portion of the project (8S/R23E, 85/24F and 8S/25E). The deepest of these,
a 587-foot well in section 26 of T8S R21E, did not penetrate a sedimentary interbed
below the water table.
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The second step in the analysis of well deepening potential is to ascertain whether
water yielding zones in the basalt become more or less frequent with depth and whether
they individually yield more or less water. This type of information is needed but has not
been located for either within the A&B Irrigation District files or more generally within
the literature dealing with the Snake Plain aquifer. The section of the U.S. Bureau of
Reclamation (1985a) quoted previously in this report indicates that the basalt peneirated
at depth in the southern portion of the project (T9S R22E) has fewer producing zones
than the shallow basalt. This type of information is needed for the northern portion of the
project area.

Summary of A&B Irrigation District Activities

Previous sections of the report (“Production Well Information™ and “Water
Production Information”) provide summary comments on actions taken by A&B
Trrigation District to respond to declining water levels. More than half of the production
wells have been deepened. Summary statistics on changes in pumps and motors are not
available from the FTP site. Notations on the records for individual wells show that
pumps and motors have been changed at a number of wells. Notations on the district
map provided on the FTP site indicate that 7 wells have been abandoned and 5 wells
replaced. Water-level and pump setting information indicate that 16 of the 131 wells for
which data are available had pumping water levels below the top of the pump bowls in
2007; an additional 36 wells had pumping water levels within 10 feet of the top of the
pump bowls.

In contrast with the above information, data presented in the “Water Production
Characteristics” section of the report indicate that nearly the same group of wells has
been used to supply water for the district for the last 12 years. No decrease in the total
amount pumped per year from all of the wells was evident that could be correlated to
operational problems associated with water-level decline. The average well yield per
township has not varied in the last five years for much of the area.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

General aquifer conditions such as water-level elevation and the temporal rate of
water-level decline are regional in nature within the service area of the A&B Irrigation
District and thus are predictable from well to well. However, each existing A&B
production well is unique with respect to well construction characteristics and
hydrogeologic conditions (such as water producing zones and water yielding
characteristics) penetrated by the well. The specific steps necessary to maintain water
production in an environment of long-term water-level decline are thus unique to each
production well.

In general, the percentage of sedimentary interbeds in the subsurface below the
water table is greater in the southern portion of the project area with thicker and more
laterally extensive clay units. The number and thickness of clay units interbedded with
the basalt below the water table in the northern portion of the project area are small. The
hydrogeologic environment generally correlates with the centers of ground-water
pumping for the district. The majority of the ground-water production by the A&B
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Irrigation District occurs in northern portion of the project area with about two-thirds in
townships T8S R23E, T85 R24E and T8S R25E.

The A&B Irrigation District has responded to issues raises by declining ground-
water levels by lowering and replacing pumps and deepening selected project wells. Part
of the need for these actions stems from construction of most of the wells in the 1950’s
when aquifer water levels were at historic highs.

The hydrogeologic environment makes the probability of success in well
deepening greater in the northern portion of the project area than in the southern portion
of the project area. The primary factor is the greater presence of sedimentary (mostly
clay) units interbedded with the basalt in the southern portion of the project area.

Detailed information on the depth frequency and water yielding characteristics of
water producing zones has not been compiled for A&B Irrigation District production
wells. Compilation of this information, if it exists, is needed is help in development of a
more quantitative predictive tool for the costs and effectiveness of well deepening efforts
in different portions of the project area.

Recommendations

To the extent possible, additional information should be sought from the A&B
Trrigation District relative to each of their production wells. The following is a list of the
type of information that is needed.

¢ Information is needed relative to specific water producing zones and estimated
yield amounts of these zones for each production well. This information is
needed for the original drilled depth and any succeeding well deepening efforts.

¢ Additional temporal data on pumping rates are needed for each production well.
Well-yield information has been provided to date is in the format of acre feet per
two-month period from 1995 through 2007 or in the form of high and low
pumping rates for the period of 2003 through 2007. This data base does not allow
assessment of changed operational practices relative to pumping rate and pumping
period from each well.

Construction of one or more test wells would greatly improve knowledge of the
yield characteristics of the Snake Plain Aquifer with dept, particularly h in the northern
portion of the A&B Trrigation District. This program should include identification of
stratigraphic units and determination of yield characteristics of water producing zones.
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Figure 5 Water-Level Contours (from Cosgrove and others, 2006)



A and B Irrigation District Wells
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Water-level elevation in feet

Figure 7 Hydrograph for Well 7S25E 19baa1
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Water-level elevation in feet

4095

Figure 8 Hydrograph for Well 8S24E 31dac1
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Water-level elevation in feet

Figure 9 Hydrograph for Well 9S 22E 16cdb1
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Figure 10 Temporal Pattern of Pumping From Selected Wells
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Average per well discharge in gpm

MEISIE P AN

Figure 11A Average High and Low Discharge Rates from Wells in
T7S and R23E, R24E and R25E
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Figure 11B Average High and Low Discharge Rates from Wells in
T8S and R21E, R22E, R23E, R24E and R25E
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Average per well discharge in gpm

Figure 11C Average High and Low Discharge Rates from Wells in
T9S and R21E, R22E and R23E and T10S and R21E
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table

78
78
78
75
78
7S
75
78
7S
78
75
75
7S
78
75
78
78
78
78
75
78
78
75
78
78
78
75
75
78
75
75
78
858
88
858
85
85
BS
838
88
858
85
8BS
83
88
88

lL.ocation

23E
23E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24F
24E
24E
25E
25E
25E
25E
25E
25E
25E
25E
25E
21E
21E
21E
21E
21E
21E
22E
22E
22E
22E
23E
23E
23E
23E

34 DC
34 CD
7 AD
22 DB
22 DD
22 CC
23 AC
26 CB
28 AC
28
30 DB
30 DB
31 AD
32 AD
32 BD
33 CB
33 DB
34 BD
34 DC
35 DC
35 DC
35 DC
36 DB
19 AA
27 CD
29 DA
29 CA
30 DA
31 DA
32 CA
33 BC
34 CA
22 DA
24 BD
26 DA
35 DD
35 DD
35 CC
30 DB
35 DC
35 AB
35 DC
1 AB
1 AB
1 CC
1C

Owner

USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USER
USBR
USER
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR

Depth

(ft)
321
325
308
318
307
352
262
290
351
353
394
393
363
395
397
282
316
259
324
230
229
270
516
284
346
296
365
296
252
257
301
340
399
480
587
425
365
406
516
290
350
246
371
309
316
369

Land

Elevation
(ft)
4288.08
4287.55
4270.87
4284.98
4477.48
4290.76
4288.01
4276.68
4274 .97
4293.17
4317.51

43051
4288.1
4285.1
4284.77
4284.9
4273.2
4287.55
4277
4477

421912

4299.4
431413
4328.66
431413

4271.6
4273.14
4294 01
4501.01
4219.45
4259.32

4249.6
4232.09
4232.09

4216.5
4219.12
4247.24
4280.11
4247.03

4302.9
4302.81

4302.81-

Depth
to
Water
(ft)
229
226
188
206
197
211
206
193
213
213
247
246
234
210
210
209
203
107

189
188

280
232
208
227
241
227
186
184
204
2186
307
311
325
320
320
312
280
203
237
203
235
235
228
255

Sediment
Depth

Top Bot.

(ft)

184

383

356
302
308
272
260

216

395
467
280
420

254
290

(t)

205

390

363
314
314
280
284

244

399
480
286
423

290
313

Sediment

Depth

Top Bot.

(ft)

(ft)

Sediment
Depth

Top Bot.

(ft)

(ft)

Sediment
Depth
Top Bot.
(ft) (ft)
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table (continued)

Location Owner Depth Land Depth  Sediment Sediment Sediment Sediment
to Depth Depth Depth Depth

Elevation Water Top Bot. Top Bol. Top Bot. Top Bot

(1) (ft) fy () () () )y () () (f)  (f)

85 23E 2 CC USBR 327 426805 214 212 220
85 23 4 CC USBR 368 4290.76 233

85 23 4 CC USBR 310 429037 232

85 23E 4 BD USBR 238 196

85 23 5CB USBR 263 224

85 2Z3E 5 AD USBR 333 429654 239

85 23E 5 AD USBR 388 420698 238

85 23E 8DC USBR 168

85 23 8 DA USBR 351 4286.4 232

8S 23E 10 AC USBR 227 181
85 23E 10 CA USBR 236 181
8S 23E 10 DC USBR 222 178

85 23E 10 DA USBR 255 4267.62 204

85 23E 10 DA USBR 332

85 23E 10 CC USBR 261 427248 214

8S 23E 10 CC USBER 326

85 23E 11 BC USBR 241 175

B85 23E 12 CD USBR 267 426325 198

B3 23E 12 AC USBR 316 #VALUE! 210

858 23E 12 AA  USBR 262 201

85 23E 12CD USBR 208 4263.01 196

88 23E 12 A USBR 314 4276.66 211

85 23E 14 CC USBR 238 176

85 23E 14 DC USER 207 163

85 23E 14 B USBR 278 4258.66 198

85 23E 15DD USBR 287  4251.1 183

85 23E 15 USBR 307 4268.18 218 235 245
85 23E 15 A USBR 302 4268.03 209

85 23E 17 DD USBR 278 425373 198

83 23E 17 DD USBR 305 425389 199

85 23 17BA AandB 330 246 325 330
85 23E 19 DB USBR 300 426593 216 292 300
85 23E 19 DD USBR 260 426593 216

85 23E 20 AA USBR 246 188

85 23E 21 CB USBR 251

85 23E 21 AD USBR 286  4243.91 187

83 23E 21 AD USBR 257 112
85 23E 22 BA USBR 210 175
85 23E 22 CA USBR 201 157
85 23E 22 CD USBR 281 424976 192
85 23E 22 BC USBR 228 165
85 23E 22 CA USBR 211 166
85 23E 22DD UWSBR 207 173

85 23E 23 CB USBR 300 4255.2 199 289 300
85 23E 23 CB USBR 290 425544 195 217 225
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table (continued)

Location Owner Depth Land Depth  Sediment Sediment Sediment Sediment
to Depth Depth Depth Depth

Elevation Water Top Bot. Top Bot. Top Bot Top Bot.

(ft) {ft) (f)  (fy (G () () () (ft} {f)

858 23E 24 DC USBR 257 422967 146 226 237

85 23E 24 BB USBR 240 146

88 23E 24 DC USBR 315 422957 149 226 238
85 23E 25 CC USER 188 132 158 168
83 23E 25 BD USBR 225 421713 151 193 203
8S 23E 25 AC USBR 157 113

83 23E 25 DD USBR 182 117

8S 23E 26 BC USBR 170

85 23E 26 AA  USBER 176 144

85 23t 26 DB USBR 196 4223.29 163

85 23E 26 DA USBR 285 151

88 23E 26 CD USBR 150 57

858 23E 26 AA AandB 280 151

83 23E 27 AA AandB 370 209 285 300
85 23E 27 CC AandB 217 168

83 23E 27 DC USBER 229 422477 167

8BS 23E 27 BD USBR 260 4235 178

85 23E 27 AA USBR 370 42429 186 283 300
85 23E 28 CC USBR 261 423737 183

88 23E 28 CC USBR 262 4237.74 183

88 23E 28 CA USBR 300 423209 176 272 292
835 23E 28 BB USBR 237 170

8S 23E 28 CD USBR 230 159

85 23E 29 AD USBR 285 424336 189

88 23E 29 AD USBR 249 424357 189

88 23E 31 DA USBR 235  4230.01 179

85 23E 34 BD AandB 226

85 23E 34 DC USBR 216 147 187 216
85 23k 34 BD USBR 185 145
85 23E 34 AA USER 188 156
85 23E 34 BB USER 204 155

88 23E 34 CD USBER 234 422236 145 184 188 221 233
88 23E 35BB USBR 234 422516 144 220 233

8S 23E 35 DD USBR 231 4222.5 140 154 171

BS 23E 35 CC USBR 298 422344 144 189 216

8S 23E 35 DB USBR 267  4224.9 143 164 176

85 24 1 AD USBR 227 425419 167

85 24 1BA USBR 165 139

85 24E 1 AD AandB 252 198 218 229 248 252
8S 24E 2 DA USBR 236 4248.31 165

85 24E 3 AA  USBR 340 42708 183 187 193

85 24 3 AD USBR 302 427002 184

8S 24E 4 CD USBR 304 4268 195

8S 24E 4 CC USBR 313 4269 192

85 24E 4 AC USBR 320 4267.6 198 270 283
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table (continued}

85
88
8S
85
as
88
88
8s
85
8s
as
8s
88
83
88
88
as
88
88
88
8s
88
8s
as
83
83
83
8s
8s
83
83
83
83
88
8S
8S
8S
85
85
8S
83
8s
85
8s
85

Location

24E
24E
24F
24E
24E
24E
24E
24E
24F
24E
24E
24E
24E
24E
24E
24E
24E
24E
24F
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24F
24E
24F
24E
24E

5 AA
5 AA
5 BA
6 DA
6 BA
6 CB
6 BA
7 DA
7 DA

8 BB
8 AD
9 DC
10

10

10 BC
11 DB
11 BA
11 DB
11B

11

12 AB
12 AB
12 AB
13 BC
13 DC
13 AB
14 BA
14 CD
14 A

15 DD
15

18 BC
20 BC
20 BC
21 AB
21 B

21 CC
21 A

22 DA
22 DA
23 BC
23 DC
24 DB

Owner

Aand B
Aand B
USBR
USBR
USBR
USBR
USBR
Aand B
Aand B
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
Aand B
USBR
USBR
USBR
USBR
USBR
Aand B
Aand B
USBR
USBR
USBR
AandB
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR

Depth

(ft)

300
240
240
302
339
364
290
307
240
285
233
265
191
258
238
240
415
200
195
246
282
190
266
258
250
246
209
210
235
175
300
232
265
366
365
346
155
363
253
246
240
230
250
257

Land

Elevation

(ft)

4262.27
4290.5
4296.05

4240

4259

4254.48
4240.7
4245

4253.9
4245.4
4253.9

4235.1

4244.8
4244.8

42201
4229.37

4233.8
42475
4216.9
4216.9
4181
4204.29
4224
4231
4221.8
4221.8

42271

Depth

to

Water

(ft}

213
211
203
199
197
220
229
249
218
168
168
157
178
128

154

183
105
156
185

148
179

1585
99
154
174
131
140
160

182
143
142
145
125
140
145
132
132

130
154

Sediment
Depth
Top Bot.
(ft} (ft)
328 334
290 292
214 225
290 293
127 141
267 270
178 188
225 240
225 248
204 221
167 186
167 186
130 140
226 237

Sediment  Sediment  Sediment
Depth Depth Depth
Top Bot. Top Bot. Top Bot
(fy (@ @ () (i)

325 415

257 302 342 365
257 302 342 365

333 363
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table (continued)

Location Owner Depth Land Depth Sediment  Sediment  Sediment  Sediment
to Depth Depth Depth Depth

Elevation Water Top Bot. Top Bot. Top Bot. Top Bot

(f) (ft) @y (@ @ @ d ({)

85 24E 24 BB USBR 174 83

85 24E 24 BA USBR 191 101

BS 24E 25 AD USBR 277 79 182 189
8S 24E 25 CC USBR 194

85 24E 26 CC USBR 165 94 118 135
85 24E 26 AC USBR 208  4208.7 117

85 24E 27CC AandB 220 80 160 172
85 24E 27 CB  USBR 165 160 165

85 24E 29 C USBR 234 420431 119
85 24E 30 DB USBR 300 420626 124
85 24E 30 BA USBR 258 421741 146 212 214
83 24E 31 CD USBR 302 424344 159 127 173
8S 24E 31 CD USBR 270 424344 160 128 168

85 24 31 CB USBR 185 141 106 142
85 24E 31 CC USBR 210 424344 160 128 168
85 24E 32 CB USBR 178 87 85 125

8S 24E 33 BA USBR 340 430093 210 265 270 328 335
88 25 3 BA USBR 359 4301 208 261 269 327 334
88 25F 3 BB USBR 367 4293.89 275 283 327 348
858 25E 3 BB USER 381 4494.12 203 275 282 337 340
88 25 3 DA USBR 340 430092 210 265 270 328 335
85 25E 5 AA AandB 410 220

85 25E 5 AA  USBR 240 428459 198

85 25 5 AA USBR 280 428499 199

85 25 6 DA USBR 248 425243 166

88 25E 6 DA USBR 257 425231 167

85 25E 6 DA USBR 237 428227 197

85 25E 6 CB USBR 365 4296.05 229

85 25E 11 CD USBR 230 428357 172

85 25E 12 BB USBR 275 4279.94 187 255 261 268 272
85 25E 12 BB USBR 275 4280.33 187 285 261 268 272
8S 25E 12BB USBR 295 427994 187 256 268

85 25 13CC USBR 195 424957 157

85 25E 14 CA USBR 257 4255.82 163 253 257

85 25E 15 CC USBR 250 424445 153

8S 25E 15 CC USBR 271 424449 152 256 259

8S 25E 15CC AandB 251 181
88 25E 17 AA USBR 211 422057 131
85 25 19 DC USBR 123 86

85 25E 19 AB USBR 221 4212.4 120
85 25E 19 BC USBR 224 421851 127
85 25E 19 BC USBR 222 421836 127
88 25E 21 CD USER 228 421611 128
85 25E 23 BB USBR 252 4253.06 160 249 252
85 25E 23 BB USBR 276 425277 160 263 276
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table (continued)

Location Owner Depth Land Depth Sediment  Sediment Sediment  Sediment
to Depth Depth Depth Depth
Elevation Water Top Bot. Top Bot. Top Bot. Top Bot.

(ft) {f) (fy () (W (@

88 25E 24 BB USBR 510 424932 155 234 246 390 400

8S 25E 29 BA USBR 145 83

95 21E 1 CA USBER 587 424042 322 542 547 562 577
9s 21E 3 DB USBR 401 301 388 401

95 21E 3 CB USBR 437 299 358 387

98 21E 3 CD USBR 317 302

98 21E 3 CD USBR 700 4197.65 302 447 460 535 545
95 21E 3 AB USBR 420 330

95 21E 9 AA USBR 317 292

95 22E 3 DD AandB 350 242 349 350

95 22E 3 DD USBR 327 4238.18 221

98 22E 3 AA AandB 387 272 381 387

95 22E 3 AA AandB 350 267 343 350

95 226 3 DD USBR 320 423578 222

98 22E 7 AA  USBR 543  4236.9 275 424 505 535

93 22E 7 AD USBR 358 423844 276

98 22E 9 DA AandB 590 258 256 271 301 320 405

98 22E 9 AandB 501 243 412 447

93 22E 9 CA USBER 415 421256 249 256 271 301 320 405 424 505 535
98 22E 9BC USER 344 421813 250 270 283

98 22E 10 CB USBR 429  4220.7 255 260 296 302 308 372 395

9S 22E 10 AD USBR 466 422061 210 294 340 455 466

9S 22E 11 BD AandB 435 220 425 433
935 22E 11 DB  USBR 322 421415 202 284 322
9s 22E 11 DD USBR 187 137

95 22E 11 BA USBR 420 421264 181 308 372
9S8 22E 11 BA USBR 494 4212 197 315 494
98 22E 15 AD USER 3 420828 236 382 391
98 22E 15 AC  USBER 239  4208.1 197 231 239
98 22E 18 DC USBR 310 4201.38 247

98 22E 18 DC USBR 332 420129 247

95 22E 18 DC AandB 380

98 22E 19 BC USBR 356 293
89S 22E 20 AA USBR 700 420921 251 372 428
95 22E 22 USBR 576 4207.85 245 309 312 360 503

95 22E 22 BbC USBR 456 420951 215 366 455
95 22E 22 AC USBR 1000 420801 248 306 505 632 687 727 735

95 22E 28 USBR 442 4191.73 230 308 347 352 361 389 395
98 22E 30 AA USBR 510 4186.89 236 267 302
93 22E 33 AA AandB 302 245

93 22E 33 DA USBR 463 419861 233 278 330
98 22E 33 DA USBR 485 419712 239 278 292 306 324 376 382
95 23 2 AC USBR 247 422347 141 175 187
938 23E 3 BD USBR 340 422291 167 221 249 326 348 358 380
98 23E 3 AA USBR 285 42143 134 194 223
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Table 1 Project Wells Depth Data for Interbeds Below the Water Table {continued)

Location Owner Depth Land Depth  Sediment Sediment Sediment Sediment
to Bepth Depth Depth Depth

Elevation Waier Top Bot. Top Bot Top Bot Top Bot

(ft) (ft) 1 U2 R 019 T i NN 1 N U1 VIR 1V S U L

958 23E 6 A USBR 259 422504 174 225 226 242 256
95 23E 6 CB USBR 234 420611 158 226 234

10€21E 2CB USBR 646 422211 356 282 294 625 631
10622E 3 CD USBR 225 213
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Table 2 Project Wells Elevation Data for Interbeds Below the Water Table

Location

23E
23E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
25E
25E
25E
25E
25E
25E
25E
25E
25E
21E
21E
21E
21E
21E
21E
22E
22E
22E
22E
23E
23E
23E

34 DC
34 CD
7 AD
22 DB
22 DD
22 CC
23 AC
26 CB
28 AC
28
30 DB
30 DB
31 AD
32 AD
32 BD
33CB
33 DB
34 BD
34 DC
35 DC
35 DC
35 DC
36 DB
19 AA
27 CD
29 DA
29 CA
30 DA
31 DA
32 CA
33 BC
34 CA
22 DA
24 BD
26 DA
35 DD
35 DD
35 CC
30 DB
35 DC
35 AB
35 DC
1 AB
1 AB
1CC

Owner

USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR

Depth

{ft)

321
325
308
318
307
352
262
290
351
353
394
393
363
395
397
282
316
259
324
230
229
270
516
284
346
296
365
296
252
257
301
340
399
480
587
425
365
406
516
290
350
246
371
309
316

Land

Elevation

(ft)

4288.08
4287.55
4270.87
4284.98
4477 48
4290.76
4288.01
4276.68
4274.97
4293.17
4317.51

4305.1
42881
4285.1
4284.77
4284.9
4273.2
4287.55
4277
4477

421912

42994
431413
4328.66
4314.13

4271.6
4273.14
4294.01
4501.01
421945
4259.32

4249.6
4232.09
4232.09

4216.5
4219.12
4247 24
4280.11
4247.03

4302.9
4302.81

Depth Well Bot.

to

Water Elevation

(ft}

229
226
188
206
197
211
206
193
213
213
247
246
234
210
210
209
203
107

189
188

280
232
208
227
241
227
186
184
204
218
307
311
325
320
320
312
280
203
237
203
235
235
228

(f)

3967.08
3962.55
3962.87
3966.98
4170.48
3938.76
4026.01
3986.68
3923.97
3940.17
3923.51

3842.1
3893.1
38881
4002.77
3968.9
4014.2
3963.55
4047
4248

370312

3953.4
4018.13
3963.66
4018.13

4019.6
4016.14
3993.01
4161.01
3820.45
3779.32

3662.6
3807.09
3867.09

3810.5
3703.12
3957.24
3930.11
4001.03

3931.9
3993.81

Sediment
Elevation

Top
(ft)

4283

3835

3949
3986
3977
4013
4025

4083

3824
3792
3970
3812

3993
3990

Bot.
(ft)

4272

3928

3942
3974
3971
4005
4001

4055

3820
3779
3964
3809

3957
3967

Sediment
Elevation

Top Bot.

(ft)

{f)

Sediment
Elevation
Top Bot.
{fy ()
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Table 2 Project Wells Elevation Data for interbeds Below the Water Table (continued)

Owner Depth Land Depth WellBot.  Sediment Sediment Sediment
to Elevation Elevation Elevation
Elevation Water Elevation Top Bot. Top Bot. Top Bot.

(ft) {ft) (ft) {ft) (ft) (ft) (f) (ft) {f (i)

23 1 C USBR 369 430281 255 3933.81

23E 2CC WUSBR 327 4268.05 214 3941.05 4056 4048
23E 4CC USBR 368 4290.76 233 3922.76

23E 4CC USBR 310 4290.37 232 3980.37

23E 4 BD USBR 238 196

23E 5CB USBR 263 224

23E 5AD USBR 333 429654 239 3963.54

23E 5 AD USBR 388 429698 238 3908.98

23E 8DC USBR 168

23E 8 DA USBR 351 4286.4 232 39354

23E 10 AC USBR 227 181
23E 10 CA USBR 236 181
23E 10 DC USBR 222 178

23E 10 DA USBR 255 4267.62 204 4012.62
23E 10 DA USBR 332

23E 10 CC USBR 261 427248 214 4011.48
23E 10 CC USBR 326

23E 11 BC USBR 241 175

23E 12 CD USBR 267 426325 198 3996.25
23E 12 AC USBR 316 #VALUE! 210 #VALUE!
23E 12 AA USBR 252 201

23E 12CD USBR 298 4263.01 196 3965.01
23E 12 A USBR 314 4276.66 211 3962.66
23E 14 CC USBR 238 176

23E 14 DC USBR 207 163

23E 14 B USBR 278 425866 198 3980.66
23E 15 DD USBR 287 42511 193 389641
23E 15 USBR 307 4268.16 219 3961.16 4033 4023
23E 15 A USBR 302 4268.03 209 3966.03
23E 17 DD USBR 278 425373 198 3975.73
23E 17 DD USBR 305 4253.89 199 3948.89
23E 17 BA AandB 330 246

23E 19 DB USBR 300 426593 216 3965.93 3974 3966
23E 19 DD USBR 260 426593 216 4005.93
23E 20 AA USBR 246 188

23E 21 CB USBR 251

23E 21 AD USBR 286 424391 187 3957.91

23E 21 AD USBR 257 112
23E 22 BA USBR 210 175
23E 22 CA USBR 201 157
23E 22CD USBR 281 424976 192 3968.76
23E 22 BC USBR 228 165
23E 22 CA USBR 211 166
23E 22 DD USBR 207 173

23E 23 CB USBR 300 4255.2 199 39552 3966 3955
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Table 2 Project Wells Elevation Data for Interbeds Below the Water Table {continued)

QOwner Depth Land Depth WellBot. Sediment  Sediment  Sediment
to Elevation Elevation Elevation
Elevation Water Elevation Top Bot. Top Bot. Top Bot

(ft (ft) (ft) {f) () @ d () {)  (f)

23E 23 CB USBR 280 425544 195 396544 4038 4030
23E 24 DC USBR 257 4229.67 146 3972.67 4004 3993

23E 24 BB USBR 240 146

23E 24 DC USBR 315 4229.57 149 3914.57 4004 3992
23E 25 CC USBR 188 132

23E 25 BD USBR 225 421713 151 3892.13 4024 4014
23E 25 AC USBR 157 113

23E 25 DD USBR 192 117

23FE 26 BC USBR 170

23E 26 AA USBR 178 144

23E 26 DB USBR 196 422329 163 4027.29

23E 26 DA USBR 285 151

23E 26 CD USBR 150 57

23E 26 AA AandB 280 151

23E 27 AA AandB 370 209

23E 27 CC AandB 217 168

23E 27 DC USBR 229 422477 167 3995.77

23E 27 BD USBR 260 4235 178 3975

23E 27 AA USBR 370 42429 186 38729 3960 3943
23E 28 CC USBR 261 423737 183 3976.37

23E 28 CC USBR 262 423774 183 3975.74

23E 28 CA USBR 300 4232.09 176 3932.09 3960 3940
23E 28 BB USBR 237 170

23E 28 CD USBR 230 158

23E 29 AD USBR 285 424336 189 3958.36

23E 29 AD USBR 249 424357 189 3994.57

23E 31 DA USBR 235 4230.01 179 3985.01

23E 34BD AandB 226

23E 34 DC USBR 216 147
23E 34 BD USBR 185 145
23E 34 AA USBR 188 156
23E 34 BB USBR 204 155

23E 34 CD USBR 234 422236 145 3988.36 4038 4034 4001 3989
23E 35 BB USBR 234 422516 144 3991.16 4005 3992
23E 35 DD USBR 231 4222.5 140 39915 4069 4052
23E 35 CC USBR 298 422344 144 3925.44 4034 4007
23E 35DB USBR 267 42249 143 3957.9 4061 4049
24E 1 AD USBR 227 425419 167 4027.19

24E 1 BA USBR 165 139

24E 1 AD AandB 252 198

24 2 DA USBR 236 424831 1656 4012.3%

24E 3 AA USBR 340 42708 183  3930.8 4084 4078
24E 3 AD USBR 302 4270.02 184 3968.02

24dE 4CD USBR 304 4268 195 3964

24E 4 CC USBR 313 4269 192 3956
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Table 2 Project Wells Elevation Data for Interbeds Below the Water Table (continued)

24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E
24E

4 AC

5 AA
5 AA
5 BA
6 DA
6 BA
6 CB
6 BA
7 DA
7 DA

8 BB
8 AD
9 DC
10

10

10 BC
11 DB
11 BA
11 DB
1B

11

12 AB
i2 AB
12 AB
13 BC
13 DC
13 AB
14 BA
14 CD
14 A

15 DD
15

18 BC
20 BC
20 BC
21 AB
21 B

21 CC
21 A

22 DA
22 DA
23 BC
23 DC

QOwner

USBR
Aand B
Aand B
usBR
LUSBR
USBR
USBR
USBR
Aand B
Aand B
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
Aand B
USBR
USBR
USBR
USBR
USBR
Aand B
A and B
USBR
USBR
USBR
Aand B
USBR
USER
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR

Depth

(ft)
320

300
240
240
302
339
364
290
307
240
285
233
265
191
258
238
240
415
200
195
246
282
180
266
258
250
246
209
210
235
175
300
232
265
366
365
346
155
363
233
246
240
230
250

Land

Elevation

{ft)

4267.6

4262.27
4290.5
4296.05

4240

4259

4254.48
4240.7
4245

4253.9
4245.4
4253.9

42351

4244.8
4244.8

42201
4229.37

4233.8
4247.5
4216.9
4216.9
4181
4204.29
4224
4231
4221.8
4221.8

4227.1

Depth Well Bot.

fo

Water Elevation

(ft)

198
213
211
203
199
197
220
229
249
218
168
168
157
178
128

154

183
105
156
165

148
179

155
99
154
174
131
140
160

182
143
142
145
125
140
145
132
132

130

(ft)

3047.6

3960.27
3951.5
3932.05

4000

3994

3996.48
4002.7
4005

4053.9
4050.4
4007.9

40451

3984.8
4035.8

3985.1
4054.37

4001.8
3982.5
3850.9
3851.9
3835
4049.29
3861
3978
3975.8
3981.8

3977.1

Sediment Sediment Sediment
Elevation Elevation Elevation

Top
{ft}

3998

4001

4127

3992
3992
4020

4055
4055

4097

Bot. Top Bot. Top Bot
(fy (o )y ()

3985

3999

4113

3977 3960 3915 3875 3852
3969 3960 3915 3875 3852
4003 3891 3861

4036
4036

4087
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Table 2 Project Wells Elevation Data for Interbeds Below the Water Table (continued)

Cwner Depth  Land Depth Well Bot.
to
Elevation Water Elevation

(ft) (ft) (ft) {ft)

24E 24 DB USBR 257 154

24E 24 BB USBR 174 83

24E 24 BA USBR 191 101

24E 25 AD USBR 277 79

24E 25 CC USBR 194

24E 26 CC USBR 165 94

24F 26 AC USBR 208 42087 117  4000.7
24 27 CC AandB 220 80

24E 27 CB USBR 165

24E 29 C USBR 234 420431 119 3970.31
24E 30 DB USBR 300 4206.26 124 3906.26
24E 30 BA USBR 258 42171 146  3959.1
24E 31 CD USBR 302 424344 159 3941.44
24E 31 CD USBR 270 424344 160 3973.44

24E 31 CB USBR 185 141
24E 31 CC USBR 210 424344 160 4033.44
24E 32 CB USBR 178 87

24E 33 BA USBR 340 430093 210 3960.93
25E 3 BA USBR 358 4301 208 3942
25E 3 BB USBR 367 4293.89 3926.89
25E 3BB USBR 381 449412 203 4113.12
25E 3 DA USBR 340 430082 210 3960.92
25E 5 AA AandB 410 220

25E 5 AA USBR 240 428459 198 4044.59
25E 5 AA USBR 280 428499 199 4004.99
25E 6 DA USBR 248 425243 166 4004.43
25E 6 DA USBR 257 425231 167 3995.31
25e 6 DA USBR 237 426227 197 4025.27
256E 6 CB USBR 365 42968.05 229 3931.05
25E 11 CD USBR 230 4263.57 172 4033.57
25E 12BB USBR 275 4279.94 187 4004.94
25E 12 BB USBR 275 4280.33 187 4005.33
25E 12 BB USBR 295 4279.94 187 3984.94
26E 13 CC USBR 195 424957 157 4054.57
25E 14 CA USBR 257 425582 163 3998.82
26E 15 CC USBR 250 424445 153 3994.45
25E 15 CC USBR 271 424449 152 3973.49

26E 15CC AandB 251 181
25E 17 AA USBR 211 422057 131 400957
256E 19 DC USBR 123 86

25E 19 AB USBR 221 4212.4 120 39914
25E 19 BC USBR 224 421851 127 3894.51
25E 19 BC USBR 222 421836 127 3996.38
25E 21 CD USBR 228 421611 128 3988.11
25E 23 BB USBR 252 4253.06 160 4001.06

Sediment
Elevation

Top
(ft)

4005
4116
4115
4115

4036
4040

4219
4036

4025
4025
4024
4003

3988

4004

Bot.
(ft)

4003
4070
4075
4075

4031
4032

4212
4031

4019
4019
4012
3999

3985

4001

Sediment
Elevation

Top
(ft)

3973
3974

4157
3973

4012
4012

Bot.
(ft)

3966
3967

4154
3966

4008
4008

Sediment
Elevation
Top Bot.

(f)  (ft)
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Table 2 Project Wells Elevation Data for interbeds Below the Water Table (continued)

Owner Depth  Land Depth Well Bot. Sediment Sediment Sediment
to Elevation Elevation Elevation

Elevation Water Elevation Top Bot. Top Bot. Top Bot

{ft) (ft} (ft} (ft) |y @y () ) ()

25E 23 BB USBR 276 425277 160 3976.77 4000 3977
25E 24 BB USBR 510 424932 155 3739.32 4015 4003 3852 3849

25E 29 BA USBR 145 83

21E 1 CA USBR 587 424042 322 3653.42 3698 3693 3678 3663
21E 3 DB USBR 401 301

21E 3 CB USBR 437 299

21E 3CD USBR 317 302

21E 3 CD USBR 700 4197.65 302 349765 3751 3738 3663 3653
21E 3 AB USBR 420 330

21E 9 AA USBR 317 292

22E 3 DD AandB 350 242

22E 3 DD USBR 327 4236.18 221 3909.18

22E 3 AA AandB 387 272

22E 3 AA AandB 350 267

22E 3 DD USBR 320 423578 222 3915678

22E 7 AA USBR 543 42362 275 36939 3813 3732 3702

22E 7 AD USBR 358 423844 276 388044

22E 9 DA AandB 590 258

22E 9 AandB 501 243

22E 9 CA USBR 415 421256 249 379756 3957 3942 3912 3893 3808 3789
22E 9BC USBR 344 421813 250 387413 3948 3935

22E 10 CB USBR 429 4220.7 2556  3791.7 3961 3925 3919 3813 3849 3826
22E 10 AD USBR 466 422061 210 375461 3927 3881 3766 3755

22E 11 BD AandB 435 220
22E 11 DB USBR 322 421415 202 389215 3930 3892
22E 11 DD USBR 187 137

22E 11 BA USBR 420 421264 191 379264 3905 3841
22E 11 BA USBR 494 4212 197 3718 3897 3718
22E 15 AD USBR 391 4208.28 236 381728 3826 3817
22E 15 AC USBR 239 42081 197  3969.1 3877 3969
22E 18 DC USBR 310 4201.39 247 3891.39

22E 18 DC USBR 332 420129 247 3869.29

22E 18 DC AandB 380

22E 19 BC USBR 356 293
22E 20 AA USER 700 4209.21 251 350921 3837 3783
22E 22 USBR 576 4207.85 245 3631.85 3899 3896 3848 3705

22E 22 DC USBR 456 4209.51 215 3753.51 3844 3755
22E 22 AC WUSBR 1000 4208.01 248 3208.01 3902 3703 3576 3521 3481 3473

22E 28 USBR 442 419173 230 3749.73 3884 3845 3840 3831 3803 3797
22E 30 AA USBR 510 418689 236 3676.89 3920 3885
22E 33 AA AandB 302 245

22E 33 DA USBR 463 4198.61 233 373561 3921 3869
22E 33 DA USBR 485 419712 239 3712.12 3919 3905 3891 3873 3821 3815
23E 2 AC USBR 247 422347 141 3976.47 4048 4036
23E 3BD USBR 340 422291 167 388291 4002 3974 3897 3875 3865 3843
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Table 2 Project Wells Elevation Data for interbeds Below the Water Table (continued)

Owner Depth Land Depth Well Bot. Sediment  Sediment  Sediment
to Elevation Elevation Elevation

Elevation Water Elevation Top Bot. Top Bot Top Bot

{ft) (ft) {ft) (ft) (fy () () ()

23E 3 AA USBR 285 42143 134  3929.3 4020 3991

23E B A USBR 259 422504 174 3966.04 4000 3999 3983 3969
23 8CB USBR 234 4206.11 158 3972.11 3980 3972

21 2CB USBR 646 422211 356 3576.11 3940 3928 3597 3591
22E 3CD USBR 225 213

A&B 1121



panunuog) Sij@ A Uononpald 10Msiq uoneBl) gyy J0) sucnesiinads ¢ ajge]
£00gc 892 2961 FATA 9661 0'0gg 6'880+% 8l 1'eLe¥ 896 8t (4 cl LBIZEASE/S,  GElveE

Le61 ¢Gc 9561 0Odee 9'S80¥ 098l gLicy 0 4 81 1PALEase/SL  Gelvie

L5861 6’962 L' L8O 0'Léc (38 485 4 o 1Bp0e35e/SL  Selvie

€861 99E 0961 Ecg  [G61 §'89¢ 6'980F 8 lve L'8eer 6¥6¢ S0 144 91 1BI6823GE/SL  GTLVee
8661  vart L 160¥ €802 ¥'86ey S9G6¢ SE0 c a1 bPLE3GE/SL Geivie

1961 0/¢ ¥561 0622 L'280Y 6681 Olley 8e8. £v0 §L ye 2IPSETYe/SL  PELVSE
1961 0/  ¥S61 00T £480% L8681 OLler G182 650 P 02 IpSEIrS/S,. PE/aSE
¥S61  9'65¢ ¢'980% 0°/81 AT XA gesl gl 6'9 ve LPAPEIVS/SL  PELVPE

Y00e 9Ee  9s6l  9'e8e 0'sL0P 8'80¢ 8'¥8eP 8091 A ey 02 caeeedre/s. velaee
1861 682 PS61 0O'v8¢ 2'3/0¥ ei0e 0'¥8cr 809 Sy L9 0c HIPEEAPS/SL  PELVEE
€561 8'F6E Lyior 8012 P'S82y 89 S0'g P A Yo ZPECEIVE/SL  vElviE

€961  L6E 8661 ¢0E  ES61L 0'0Sc L¥L0F 8'0le v Goey 6rS g e Oc Ipegeave/SL  valdce
PSEL  L'E9E e 0L0F 6'PET LGOEY vl 9%¢ e L4 LOBLEIAVE/SL PELVIE

S8l 8'E6E Lel0r L'ove g'8ley Yo  29P0E3re/S. veiv0E

¥S61  O0'¥6E 8 1L0¥ 0'ive 2'81er S/8 4 6'¢ 0z LPA0E3re/SL  PEld0te

861 IG€ G961 (Q'E0E L'6/0¥% sele AN T pierA e 29 0g evegeare/sL  velvee
§661  S'BSE £080r Lela 0ceelr £8.2 S0 F'E 0T 1oegeave/S.  eld8e

961 06 9961 8292 8'EB0F 6¢6l L9y GG81L St c9 02 L99923ve/SL  pelvIe

€861 80E 9861 9VEC 2e80r L'l81 6°0.e¥ o se 9l 19B9gave/SL  ¥2ig92
1961 96¢ G561 9'¢9c ¥ 180% 9'902 0'g8ey voct ce 6S o< 10BgZ3Fe/SL  Felvee

SG6lL  L7l0E 8 080% L961 S'ligyr 0001 g0 S 02 tPPZEIVE/SL  telOge
£861 8lE 9861 9.iGC 06L0¥ 0’902 o'gacy €094 40 ¢ gt Lapgeave/SL  Yelvve
£861 c5E 9961 §08c ¥ 6L0¥ Ve 8'062y €L9 14 g oc 1o0ge3are/SL  valdce

c961 leE  §S961 &'18¢ 8'8%0% £'62¢ 1’882y 665 €6 9’9 61 cPIFEILS/SL  EELVPE
62F  9G61 000F £'G96E 0552 L'02ep i €€ S'e 9l 1QOE3EE/S0E  220IVED

0861 0'9Y9 0'9¢€ 69 528 g 0z 1992312/S0L  L201VE0
W eaeg M) oreg (¥} oreq W) W) W JQu GpwdB) (W) (sp0)  {u)  alemy/l  aAlliem
wdea ua  ydasd k@ ydeg U uykdsg Bunua Bunua ‘A9l Awoeded umog ey uod
llem deag |lap desq M 18 A jJoswy  Joswll  punosy Ouoedg  meug  1sel  deag
sy IeMm pig lleps puz (e leragq e JBlep) Isel Jsynby IEEIQ

pig pug e1epm puno.Ly 1ayinby M

punoiy o} yydaq

Sl|a M UOIONPOIG JLISIQ LUoneBlu| @Y o} suciedyoeds ¢ SiqeL

A&B 1122



W
idsq
[19M

iy

2661 08P
sreq W)
g  ydeg

deeg  nem
M Pig
pig

£00¢
1961

1961

£861
1961
961
€861
£861

£961
c86l
G961

861
2961
£861
1961

aeq
|12

‘desq

2
puz

0EE
188

£0€
8'96¢

062

gee
PANS
06¢
0SE
0S¢E

FAS4
Sc¥
S'90¥

234
¥'66€
ort
L0E

Y
tpdaq
em
puz

Sl
SS61
¥S551
7551
P61
$S61
PS61L
PGE1
¥S61
PS61
¥S61
G651
G561
GG61
GG61
9561
966}
9561
9561
9561
9561
GG61
9661
9461
9561
GG61

ale(q
1[3e]

020e
'8Sc
¢'clE
¢'99¢
£lse
982
9'86¢
S/92
crlE
9'9lE
G092
£'65¢
0°S¥e
09re
0's8e
09ls
09
0'09€
0'ese
Q'L8e
0'Les
8'/8G
0'00v
o'Lse
0'6ie
0'Ste

W
ydeq
12/
[enu|

£esor
1'850+¥
£850%
2'850%
¥ 090%
¥ 090%
S§'590F
9'G90F
6'590F
6'590F
2850r
<'E80%
LEP0r
SEP0r
(3402
0'656¢
L'ELee
SZI6E
9'r0GE
£606¢
L'¥e6e
9'Ze6e
£8r6e
oeclee
0'S80F
8'680F

W
Bunug
jo awiy
1eA9iq
NE11:7 7Y
puno.ny

panuIIIoD) S vonanpold Joulsiq uocnebiu) guy Jo) suonesynads ¢ ejqeL

g'eee
0€6l
£'60c
¥'60c
861
£'861
5961
L4861
80le
L0le
£rle
¥voe
S'E02
§'€0c
0ig2
1'08e
0'0z€
9'6ie
611E
0 0E
P A
8'9ce
otie
S/0E
0'gle
A4

W
Bunug
jo s

Je Jale A
punolLy
o} ypdag

o5y
L'1Sgy
0'g9cy
c'89ey
g'ggey
L'8Gey
0292y
£eg9ey
L'9iey
S'9/cP
Seley
9'/92¥
civey
Oivey
1’082y
V'écer
L'ecer
A
Sgler
geler
Q'brer
vever
£'65¢r
S'6lek
o'LoeR
0 v6er

)

‘AS|g
punoJL

999
62t
1SE
1811
gles
LEE
0es
708
PeES
LEYE
96/,
cit
SZ1
961
£5e
cte
995
029
£gL
LB

cée
Lle
0401

{H/wudB)
Apoeden

oyeds

el
€
¥9
8¢
950
9
£e
SO'F
90
8
61
¥

15 4
Ve
9c

()
umog
MBI

1s8L
12)nby

61
&c
S
Gl
6
Sy
6¢
gL
A
59
ce
e
S
ol
éc
LE
g'g
g'g
8’6
Ly
€9
8¢
9l
¢9

(s10)
B1ey
1se]

¢l
0z
0e
¥e
gl
0z
02
¥e
0c
0z
02
0c
oe
gl

0e
0e
Bl
0c
0e
e
0c
gl
02
0e
8l

()

luiod
deag
leynby 1B BIQ

2

LBqQZ13E2/S8
LPPGLJEZ/SE
gegs1362/S8
LBaS13¢e2/S8
cdav13€z/S8
Laar13€2/58
chog13Ee/S8
LPOZ 1 3EE/SE
¢JEZ 1 JEE/S8
1IBZ 1JEE/S8
123201382/58
LPBOLIES/S8
€IPSEdEc/S8
1OPSEdCe/Se
LQESETCE/S8
L32083¢e/S8
Z¢PPSEdLZ/SB
LPPSET] LE/S8
129565 12/58
|EEGET] 1E/S8
cEB9Cle/S8
|EEgE] 1E/58
LPa¥elle/s8
1Bpzgd1e/Se
1eopE3G5e/S .
Laqqeese/ss

ai lIem H/L

€68041
£280as1
£eeesl
EZ8VYS1
£cavrL
£288rl
ge8azl
£280¢!
£e8de!
£28vel
€2edol
£28V0}
£2edse
ce8vYSE
¢cgose
Z228ve
1280se
L£84SE
le8ase
L2BYSE
L28vac
le8dae
L2gvve
Legvee
EGTA S 4>
Selvee

alliem

A&B 1123



penuIuoa) s|[@ A uoionNpoid 12usiq uoebull g9y 10} suoneamoads € sjge]

8561 £¥2 G961  0'se S 050¥ S'6L1 0 0eey Liy 9 €9 02 IBPLEIES/S8  E£2BYIE
G'92e 6" 901 [ 4% 06icy 0e IBOZ3EC/88 €28V

956l 0052 8'¥S0¥ 9881 yever £26 B> A 0c  ZPeec3iEe/S8 Ecedse

€961 98¢ 9561 0'6¥e Z¥Sor 681 9'crey 6¥8 LE L 0e EPBECIEE/S8  £28v6e

961 €92 ¥96F 0'02C L¥S0v 0E8l FAVAYA4 A1 4 S0 g 0c ¢I82Iee/S8  £28d8E
pe6l  0'19e ¥ ¥S0v 0egl AN A 80EY g0 g ¥e 1228g38e/S8  £E8Y8C
861 0oe #9561 O'1Se 8'550% g9/l l'egcy 80Er S0 8 02 LBO8Z3EZ/S8  £2808E

¥G61 0622 €250 L9l vy L8Pl L €€ 0c LPoLe3ee/S8  £288/8

8¥61 0292 §'950F 081 Svedp 8€e g8 Sy 0c LPale3ee/S8  €280/2

G661  0LE <961 00E 0561 0OEPe 8'950% Logl 6'chek oc lBB.cdEC/S8  teEsvie
8561 00  §961 9961 £°090% 9'c9l gecer ) 7 L'g Sy 0e 19P9cdEe/S8  £28v9e

0961 9¢c  PS61L 0161 ¥'990% L0851 (WANA 96¥ 1 60 £ 0¢ LpascHEe/S8  £28vse

¥S61  0'SIE ¥ 080% gerl 9’622k 8rt Ly 6 e cPoPedEC/S8 E28Yre

12511 S AV A=t S E80¥ corl £'6gey ac8l (S Sy 02 IPo¥ECE/S8  £e8dre

9G61  0°0FE oerl LL 54 L 0e 19GF23EE/S8  £2801¢

G961 000 9507 4’861 A=t TA S gl 80 L'e 9l 29°egdee/s8  £28dET
€961 b6 9S6F  O'LLE ¢ 090¥ ¢'S61 LA T4 eLL ¥e P'S 0z IGOESdEe/S8 £28VES
o961 €82 G96F O'tve AT [Ar:3 g'6ver Sie ¥e 6'G 0z IPogeEe/S8  Ec8vee

§96F 098¢ L' 290% 8'981 6'€Ger 8E91 c gL e IPELZIEC/SB  CEBYIC
y00S §'9ic  P96L 6'86¢C Z'e90r 6'¥02 L'gget 8cL S¥ ¥L oeg L30L3EE/58 €¢BOI0

PS61 698 L /90 (1574 820ty 0l19s 80 ol e cqeldEZ/S8  EegvYIo

vs6L £LLE 94907 g'gee 6208y L98 1’9 6 02 Lqel3ee/58 €e8dIl0
£061 062 6961  0'6Ge &' esor L'Ele 6'9ct 18LL g0 ¢'eE 02  ¢9p613ce/S8  £esdel
€961 goe 6961 0282 ¢ 0s0F 6'9le 6'59ct b4314 9 99 0g LOpG13E2/S8  €e8VEl

gs6L  0'8l¢ £9501 ¥'861 L'e52h 6¥¥ 6°¢ 6'¢ 9l cPpilLdee/Se  £28dL)
PO61 G0g 6961 00/2 <S50 2’861 6'tSely L18 g8 8's 0e LPPLLIEE/SE  €28VLIL

W) era (W aeq W ereq W ey W Sy (wdB)  (y) (s)0)  (w  allemd/L  aluem
yide@ M@ udea g ydeq qug  uideg Buipig Buyug a9y Auwoedep umog ey uioy
em deag e 'desg  IIPM IS joswil  Joswll  punosy OWORdg  melg  isel  desg
Wy flem pag [EFA puz e leaelg e lsiep 189l Jsynby 1 BIQ
pig pug atem punois 18)inby e

punosgy 01 yidaq

A&B 1124



PanuILIo) SIIeM LUONONPoId 1o11sIq uoiebul| g9y 1o} suoesyosds ¢ ejge]
£a61 0’92 S'680Y £2gE} g loey L6E iA°) LY 0z LBpgeaATre/S8  tesvae

961 £9¢ IS61  O'0Ge £l Ge L001ETre/SB vEBYie

£S61 OLvE g'velr 0orlL 8'0Eey oe lqe | 2are/S8  PeBdle

800 g4¢ 0961 ¥'ieg G561 ¥lLle 92807 £981 cvagy 9gte Ll L8 t14 IBPLIVE/S8 +e8vID
0°99¢ 'Ga0¥ 618t S ivey 66/ S 68 e 1oagL3re/Se ¥e8vsl

€561  02Ee €'680% S'8rl 8ty L¥8Y S0 1A} o0 IBIGLI¥E/S8  Pe8vGl
¢s61  0'gEE £280% £eEL 0'0cer le6g el S¥'8 ¥e LP3P L3vS/S8 ¥e8vvl

861 9ve  ¥961 ¥'60C 0'060F 86l g'¥rct 98801 leo ] 0 c¢geE|3re/SE  ve8gel
€961 062 P96l ['9d¢€ 0'0607 8¥51 g8'¥veyr 90501 ¥ 0 €01 0e LgBELIYE/SE  ¥E8VEL
9002 862 c961 w2z S561  O'L6L 8'¢80v €25t L'GEey o Laeglave/S8  ¥esvel

Sy €861 06¢ 09/6961 PEc/EDE PS6L L'G6L 9'680F 8'gsl ¥'s¥er  Shi0e 60°0 4 cl LaeLieye/s8  v28llLE
c961 ivE  £961 /1’86l 1'680F 8'¥ol 6'e5er 90ze So'L SL gl LPaLLabe/S8  vesdil

#961 ¢82  8v6k  0'Gde 9'980F ovel 9°05¢ g0 £ L'y og 1BqLI3¥e/S8  velvil
€961  0'8EC 6'580¥% 8'¥5l L 0ver 02 EPR013be/S8 veBa0l

6561 002 S'69l 0z 19°013¥e/S8 28001

852 2561 @'tlg S'e80r 0Ll SySer 048 - v'8 e LPB0LIFE/S8 eBVOl

0s6L 0'ISE 6'€50¥ g'gee ¥ 982y L2p83Ce/S8  £28V80

G661  8'BEE 8L50% £8¢ge §962¥ G0S 95 €9 e CERGILE/SE £28HS0
G861  0'88t c650% 8°/8e 0'/6c¥ 826 S e ve LEBG3LE/S8  £28040
¥G6L O'LIE ¥'850% 0'cee p06egy G88¢ L0 gy ve gooylEe/S8 £289rD
¥s6l 0892 8°250% o'eee 8062y 99¢ge 90 S ve 120P3EC/S8  EEBYFO

F96 1 L€ g%6lL 0861 8280y L'6E} S'gecy 66 g9 QL 9l LPPSEIES/SE  E¢BASE
gs6L 0492 6'180F oevl 6'veey e 0 c al IEPSEIEE/SR  ECBHSE
§561 9’862 18L0¥ vyl yecay ove L 8'E 0c 100GEIEC/S8  £28DGE
961 80€  SG61L 0'9%9¢ L 080¥% Srri &'Sgap S0e 0l 89 81 1905e3Ec/58  €28VSE

ge6lL  O'vsE gL.0% ¥yl ¥ecep 6% <y v 9l IPOPEIEES/SE  EEBYYE

W eea W aleq W eweg () iy W AW (ywdB) () (sp) (uy  qAleMY/L  QllPm
wideq KM@ deg  (HQ wdeg g pdeq Bunua Bumua ‘ag|g  Moeden umog sy wlod
lem desa  lem "deaq lIeM oM joawl]  joswll punoun OWieds  meig  Jsel desq
Uy I1Iem Pg [EI puzg [en| Aol leJalem 1sa] Jeynby e eiQ
pig pug BEMm punolg 1ayinby &2

punolLy 01 yideq

A&B 1125



panuiuo) S| Lononposd 1omsic uoeBil] g9y 10) suoneoiuoads ¢ sjgel
L1961 (¥ g6 0°0L) £'680v giel g0z OgL1 L2 8’9 0 |BB.135E/58  Gesvil
8661 0Se 9661 £00c 8° 160 L2851 Syiey Al 8'vi ¥ 0 230G135z/58  SeedSl
£961 (¥ Gg61 0’802 G260 0esh S ey [$=72 2'q '8 e 103G1362/58  GE8vsH
1251518 Ll8¢ 6461 £'602 L'E60F L'eot a'6sey v.i86 L0 4 g1 1B2¥1359¢/S8  G28OF!L

0861 €15 9661 0GBl 6c60v 0251 6'6vek 06l 6'G §¢ g1 109E1352/88  Sc8vEl
1961 G/ 98681 002 €'e60F 0/81 €08k vilE 1A 66 e <99c135e/38 58Vl
€861 962 9461 G'82Z¢ 6'260F% 0i81 66.cF i¥8 384 ) gl Lg9e13%e/58  G28gct

9661  0°0EC 6'L60P L 9'E9¢r AT Sk v A 1opL135e/S8 S8Vl
9661 €ee 0§61 0°G9¢ £'980% 598} At TA ey 6 9’8 Oe LPE83IE/S8  +2BYB0
o6l 682  8¥61L 02be L'090% 089l I'8gcy 8161 Ll L'y 0z LBP/IPe/S8 28840
961 20e 986l 0/EC £'590F 0°l61 A TAY 1413 L's 1'e 9l LEPS3IPe/S8  +eB8090

6¥6l  0'v9E b'Z90F 0'6ec L'96ch 02 La083ve/S8 YeBval
¥00e 6E€  ¥S61 0/l6C 0.0t ¢'0¢e S'06SY qog L LS 0¢ 1Bq83ye/S8 28490
7861 0i& 0961 0'SOE 096} 0e IPIFIAPE/S8 ¥2BOF0
2961 €L 2561 0'ele y'eel 65 9 g8 ¥c 1BOP3be/S8  veearl

¥s6l  0'lee £¢80¥ £'6981 9'/9¢v 6/5 69 68 4 I2BP3FE/SB  FE8VROD
¥G61  €'¢0¢ 2'980% o'vel g0y 0988l L0 A4 0e cEpPE3¥e/Se #288e0
PS6L 0'0ve 0 L80% g'eel 2'0L2p el e 58 ¥e 1epEare/S8 FEBvEeD

c96t 0Le  vS6L 2012 L $80¥ L8561 ¥ Eevey VA 5 v 0e ¢Po1E€3¥e/S8  Fe8alE

0961 820E  PS6L 8csc ¥S61 gEle 6'P80Y 5851 ¥ eEver (3513 it '8 oe IPOLETVE/S8  tE8YIE
¢661 00€ 090z 8'¥80¥ S'Eel €802y PLLL el Ve (44 LQP0Edre/S8 veBE0E

S861  ¥'8%2 9 LL0Y Gl VALZY ce IBqoE3¥e/S8  vE8v0E

Le61 9gg 9861 O'v0@ 0e80¥ £691 £'8Fey ¢ 6l Zl LEPEdve/S8  vE8velh

¥S61 2'bee ¥'580% 6'ell €02y A% TA S0 6% oe Lap6care/S8  veBvee
€961 802  BL96L  L'@il 0'1L60v FAVAN 2480y cl6E 180 LL ve LOBQZIPS/S8  ¥28Vae
092 €961 0°0Sg 0607 L7981 (W AAA S 66 Y €6 e LOPEZ3IVe/S8  vEBvED

(W ereq (p areq @y eeg ey 4 W A (ywdB) () (s)o) (W)  allemyil  alism
wdeg ug@  wdea  nug wdag U@ widsq Buiylig Bumug ‘apg Aoeded umog  eley  Juiod
oM -deag qem "desq oM llem jo8Wl]  JoBWIL  punoug OHoeds  meig Jsel desq
W Iem pig llem pug AVCTE I - LLFYE 1s9] Jepnby e -BiQ
pig puz larepm punoin Jaynby 118

puno.L) o} yidaq

A&B 1126



panuiiuod) sjiep uolonNpoId 1oMsIq uoneBiul gey 10y suoneoyosds € o|qeL

L8961  ('ese 9" LLBE L'9e2 £80cP a4 o 82 ¥c 108G 132S/S6  226VS)

Se6L  Gob 66E 9961 Q'ZeE cchor 0'goe cricy arl gyl 8 cl LPALI322c/S6  2eBviL

1961 O'vév 0SL0¥ 0i6l 0zZley 9l cBqL1322/S6 ZeBOltt

0961 Ogy 9961 §'90€ £ 120 £'161 geler 96 14 £ 9 I®qL1322/S6 <zeedll

<661 99y  SS6L 099t 9°01L0¥ 00le 9'0gey cli 'S¢ £g ck LOBQ1JEZE/SE6  2abvll

00L ¥8BL  ¥ov 9561 968 9961 0'igE £'G68E LAV L1686y 24901 €0 £ 9l I2PET /56 1e6JE0

¥86L  LE¥ 26l 06 9561 O'iPE 6'968¢ £'662 9'96 ¥ elee el 49 ol iPae3le/s6  leegen
€00 Ocy cg6l M 9561 0'2rE 9'006€ Floe 02ocy 9901 g0 6} o1 IPEESLE/S6  L2BYED
G002 £8G 9861  1'90F 2’8168 ¢'dct P otvey 80¢! LE c'e 02 LBDL31E/S6 Le6vY o

1961 iS¢ 1861 0'S6e 'S80 6991 £'esey (Fc]N gl L'9 0z cPegISe/Se Se8v90

c961 8¥e 9961 §'S02 6'980% 5G9l v'eser 8.¥E ¥0 L'e gl LPEY3GE/S8 28990

G661 OlF £961 08¢ /961 §'6g€C 2'980% 8661 0'Sgel €462 g0 £'q 81 ceeG3GE/S8  §289S0
€861 06z €961 082  /SBl £'8Ec¢ 1'980¥% S'861 g'v8cr 1G] € S0l ve LBEG3GE/S8  Ge8vSs0
L9561 L'E08 L'060Y 8'0le 6°00EY 00gt 70 L'y 0g IBpE3Se/58 S283E0

Y961 18 986l  0'8S¢ V160 0'e0e & (5744 EBE Ve 6¢ 91 2aq49e452/58  5280E0

5561 0729¢ 9'060¥ €202 6céer 10V ¥9 8'G 0¢ Laqe35e/58 G28DEeD

9561  ¥OvE & 60 €602 6'00EY LS S FA 0 cqeg3se/s8 Gesdel

9561  0'6SE S'Z260¥ 5802 0'LoEP Zcs L9 8L ve LgeE3Ge/58 SE28VED

€661 01§ 961 ive G961 1'S6L 87607 S¥S1 gevety TR ol oy o LOab2d52/S8 SE8vve
9561  0'9/2 £'C60¥ S6St 8'85ey 96 ve  200g235e/S8 ST8vee

961 ge5¢ G696l §'Gie 9'e60v §6S1 L'ESCk c56 g'e L o 19Q9E235e/58 S288Ee

1961 82z 996l 998} 8'060¥ £lct L'8lck 104 Ly v'L 02 IROLZAGE/S8  S28YIe

v56lL  O'gee 6'L60Y S'oct ¥'eley 8EOIL 9l L'e 0  ZPA613Se/Ss  Sz8ds!

vGEL  L'PE2 L 160Y 8921 S8ler ¥ree Sl L oe LPgE13Se/88 §28061

¥661  §/12 £'260t Lozt vZIZy  v00lL v ¥'6 ve  gae6L3GE/S8  GEZ8V6L

Y661 G/lzZ gzel vZ  19e6L3Ge/S8  GZ8H6!

W eleg (W o1eq W =eq ) (®) W) o OpwdB) W) (sp) () amemyL dlem
udeg ma  wdeg  meQ ydeq U@  wdag Bunua Bunug ‘aag Aloeden umog  eley julod
flem "deaq llsm desd  llem fiem joswil  joswl| punoixy 2WDEdg mesg  isel  desq
iy 1em pig iem puz 1enw| ’ASE eJBRM 1891 Jsynby e BIQ
pIg pug 1EM punolg lajinby oM

pUNoID o1 yideqg

A&B 1127



PaNUAUOD) S(ISAR UOIONPOId 10Msiq uoeBill gy 10 suonesyveds ¢ a|gel

€661  0'99% gl 126V60
L00¢ 0°L0E 0'8le 61 Fe8v.L0
€002 00se 0°29¢ 02 226050
€661  0°0GE g'v66% Oeve ¢'9Ecy 6l 226280

S002 Pez G961 0’902 L8O 0851 Le0er 6vy 158 4 £y 0e LIP93EL/S6  £26990
c961 662 0S6F 0'9gC L'0S0v EvLiL o'seer L1682 'l 2L 9l IBEQIELD/SE  £26YI0
€961 08E gs6l ok  GS61L  0'68¢ ¥ asor §/91 6'2cey gzl g9l Sy gl LG2E3ET/S6  €2BYED

6661  0'98¢ ¥ 0801 6'cel evier LPBEJECS/SE  £26dE0

1961 ive 696l §Ele 6" L80Y 9'LPi S'EZey 18E I Ll Ll LBEZIES/SE  £26YeD

ve6lL 006G F¥GeE 0’862 gcler W/N V/N cl LBP632e/S6  ¢26060

266l Si¥ 8561 Pet  /SBL  €'88¢ 6'296¢€ Leve 9Zler %S g 9g gl 1BO63CE/S6  ScBVEeD
L0S 6961  LOS <961 Gey 9961 O'SkE 6/96€ 2052 L'slet 96 0e £y cl 1006d2c/S6 226960
co6l g86¢ /S61 0O'/cE 6'196€ §'9/2 ¥'8cey gert Se'e S/ Oc Ipe/32e/56 Z2sd.lo

€961 cEPS 1S6L  072CIP ¢ 196E L'Gle 6'acer 609 L S'6 oe LBB/JEE/S6  ZeBY.LD

€961 428 8861 0'/9¢ Loy §'lée ¢ 9cer 616¢ S0 V¥ 9l ZPPE3ce/S6 Zeeded

6561 0ce 4961 G'2ic 0cee 36 9z P o LPPEIEE/S8  ZeBVED

co961 £€9% 9661 0'88E 9’9968 0'ece 9'86L¥ L8 L1 £e cl IBREEIETE/S6  C260EE

9661  0'9sb 0'8g6E L'6EC Li6Ly 6cl 9le 9 ¥Z  ZPecedce/Sé  g226det

6561 0is 9961 009t 6'8¥6€ 0'8€c 6'98LYF 062t ¥e 69 L1 LBBQECS/S6  Z26V0E

7961 crF 9961 020€ 1'296¢€ 9'6ce FAX-1N 4 c8 8l S'e ¥l LPPECICe/S6  ccbv8ce

0961 0001 8561 0'1S9 56568 G'8FE 0'80ct ¢legedee/56  ggbyec

1861 004  996F 0'GiE L'856E 0'19g [ I0TAY 109 g L9 gl FBEQZICe/S6  ¢Tbv0e

G861  ce¥ 6561 cey  G996F ¢'9SE §'606¢E ¥'e6e 6clcr 18G ¥eE ¥ 8l 12a613ee/S6 ¢ehvel
9002 08¢ So6l ove  9596F 00LE 6'E56¢C S'ive v Lack 9491 G40 8¢ 0¢  2op8ldge/S6  2cBdsl
900z 2eg 1961 ¢EE  G96F G'86¢ £¥56E 0ive £Locr 602 A 9'G 0z 19PgLICE/S6  caBv8l

6Y61 166 /G61 0682 90L0P 561 1"802p 91  2oeS|I32e/S6  2e6dSt
W erea W sleg W areg ) ) w S (ywdBy () {sp0) (L) ailemy/L  alliem
wdeg ug  wdeq  qug wdag uQ  wdsg Buiug Bunug agg Aoeden umog  sley  uied
e desg  1em ‘deag IBM [IEXYS jo swiy jodul]l  punouny dWoeds  meiQ s8] deag
U P PIg [E0 pug [l T [P DI-TYY 1s9] Jejinby e eI]

pig pug 1B1eM punoJg synby M

punousy o} yidag

A&B 1128



*Slens| Jsjem JNEls
Wou) s8I0 Blep sy} pue uoleiado dwnd Buunp pepi0ds. JOU SEM UMOPMEIR JEUL SUBSL SOIBY Ul BYR(] : ULLMNIOO (A8 JOJBAN PUIOID MOT 2002 "2
“Asrns WG eulblo sy wolg JUsLWISnpe Wwniep § 10} JUNoJIJE 0]
198} /'6¥ JO UOIIBAS]S Ul UONONPSI B Sepnpul pauodal se uoieasie puncub eyl "HOH pue g9V Aq paiddns sBoj [om WOy uexe] BIB SUDIEABIS PUNCID) |

STIJON
g661  0'¥3e g190Y 922 6.82Y v £2/are
v002  0's8e 016k 0z £28492
vO8L  0/5¢ VAN ¥z g2edle
002  0lse §£90% 0igl §vrey gLl §2806|
q00e  000e 0091 02 ¥E8gsl

W era ajeq ) aeg ) {u) ] A ywdB) @) {(sjo)  (w)  alemulL  QliEm
ydeq ug  wdeg NG hdeg ug  wdeq Buyug Buiug a9y Auoeden umog  eley  uiod
llem  desa |lspa 'desq  IeM flom oBwl Joswil  punosn 9Woeds  melg  1s9]  deaq
Wy 1M pig [ETY puz i1 le-ag|a  leJslepm Isal Jejinby e BIQ
pIg pug =repm punos 1ayinby Hem

punoI) 0] yidag

A&B 1129



bt

(panunuod) s|IBM UolBNpoId JoLsig uonebul ggy 10) suoneosyweds € a|ge |

A&B 1130

uonEs0eH
paucpueqy |9

SJUBLLILLIOT
sLWaoe|day oM MoN

[Elawaddng q1op MmanN

X 0ve L'BLE 0zge [G2  |BOZEISE/SL SEIVEE
022 6812 oze 252  IPALEIST/SL  STLVIE
0/2 6'592 092 6'G62 IBPOEISS/SL  ST/V0E
00g 252 0l2 G9g  |BI8ZIST/S/.  GT/V6T
ove 6'0ve ove v'OFE  IP2L23G8/SL  GBLViZ
o2 ol B 022 02 29PSEIFe/SL  ¥3IVSE
o2 622 022 0/2  lOoPSEIbe/S.  vZiEse
0zz 022 9652 LPaYeI¥e/S.  ¥eLVPE
X 0i2 otz 9'c82 zdPeedve/S.  v2iags
o2 o2 682  1OPEEIPE/S.  YILvES
092 £/ve o2 8'v6E CPRZEIAVT/S. YTIVZS
ov2 eve 0t2 /B \PeZEIPE/S.  $2.826
0pe 1'6.2 082 L'€9€  10BLE3pe/S,.  vEIVIS
0ze 9862 082 gE6E  2AP0EIFE/S.  YELVOS
00¢ £062 082 $6E  1PO0EIE/SL  ¥E/E08
X 0i2 1'6%¢ 0s2 IS¢ 2oeg2are/S. V3/vse
0s2 2'8¥e 0£Z §E5e  LoegZavE/S.  ve/a82
0s2 'EEe 0£2 062  1O9923V2/S. ¥BIY9Z
X 052 £22 012 80€  10BGEAPE/S. ¥3.H92
092 9'Lve ovz 962  10BE2AVE/S. VYEIVER
0£Z zee 0€2 10 1PP2EIFE/SL  ¥elDEe
X 2¥e 1’882 818  lOpgeave/SL  YaLvve
X 02 Z2'9ve 042 298 100g23re/SL  velgee
062 9'ele 02 128 SPOPEIEE/SL  €2LVKE
062 62y  199€322/S0L 220LVED
oLy OL¥ 9¥3  1992312/S01 L20LV¥Z0
© £ mogdung |easTlerem (W) ) arlemyd/L  argem  ekeg
22 dojoy punoIn mog  yideq nia
& udeq /002 MO 2002 dung  jlam “deag
.m do]  jueday eM
2 olydeqg S0 Yy
o Y961
02

{penuiuos} S|B A UONINP0I 1211s1] UoeBil] g9y J0) suoiedyseds € ajge]



JOSTUISIEM SIEPOLWILLIODDY

SIUBWIWOD

uollesojay

X

paUOpUEQY (I3

Juswiaoe|day ‘lapm MEN

[eluawaddng ‘|lap ManN

(panuNUoD) S|l UoNaNPod 191sK] uonebiu) 9oy 104 suoieoyioads € ajge]

X

0861

aouIg pauadssq |15m

082 092 20g
gee 1922 pez 182
092 8'6¥2 092 FATAVS
0se 0se 208
gog 162 2962
092 6'2¥2 oge 9'8/2
042 §'6¥2 oee 9'862
0.2 §'8¥e o¥e 062
0.2 L'1ge 0se Zrie
0/2 8052 0sz 9'9le
ove 9ze
092 So¥e gee gee
ove 6'0€2 0zZe 062
0£Z 0zZ2 0se
082 092 05g
0s¢ g'e2e (17:43) 91G
08€ 09¢g Liv
09¢ Z'65¢e ove Sev
£'£9e oge 590
ore G'9gL ore 18g
06¢€ +G9¢ 0.8 128
06¢€ GviE 0.8 27/85
0.8 66YE 0se 08y
ove 1288 o¥E + 668
092 ore ove
052 oge Log
Imog dwing  |@Ae Jelem W ity
do] oy PUNEIL) |mog yidaq
wpdeQ /002 MO 002 dwng 1B
doj Wieosy
o} idag  1sop
961

1eq/13€E/58
IPRG13EE/S8
CEqS3ET/S8
LEQGL3EE/S8
cqar13ce/se
194 1382/88
cPIZ3E2/58
HROZL3EE/S8
¢oEZ|382/S8
1EZ13E2/S8
L32013EE/S8
LPEQLIEE/SE
¢oP5e3ee/S8
F2PSEIEE/S8
1oEGE3CE/S8
[RS[UIHOE Fdafioys
ZPPSE=1E/S8
IPPSET LE/S8
LO0GE] 12/58
FEBGET | C/S8
C¥e9g31¢/s8
LBB9Zd 1 2/S8
LParedle/se
LBpged1a/S8
LBOPEICE/SL
LQQEE35e/SL

alllem d/iL

£2BOLL
£cBASI
£c8461
£28VG!
£28vYPL
ge8arl
€g8del
£28021
£28ae1
£g8vel
£€c8d0!
£28Y0l
¢SBHSE
228vse
2cBIsE
2By 0E
LeBOSE
lggegse
Le8dse
L28YGE
L28Y9e
leedge
L28¥re
L28vee
SeiVrE
S2/vee

dal liem

ale(
nia

‘desq

oM
Uy

A&B 1131



18SNIBIEM BIEPOWILLIOINE 0) £ZRT0Z 0] PaYEsolaY

sluswiLo

uones0jey

X

poucpUEqY |I3M
uawaoejday ‘|Iopm MaN

[euswaiddng ‘||op meN

0861

souIg pauadaad Ilom

(panunuod) sjlepm UoRoNpoid 12msig uoneBiu| ey 104 suoesyedy £ ajge)

0ez
ez
aez
474
Qzz
0re
0eZ
0602
gee
gee

agl
0ee
o8l
gog
0se
05z
0sz
0z
062
062
062
ase
0se
0sze
092

mog dwing
dol 01

g ¥
1'2éSe
L'¥ee
gee

LIZ
oLz
6'20&
¥'8le
gle

g9l
€02

6'¥81
P81
2'etg
L'SEg
£l2e
6'cce
6'cve
£v.iS

9'Gve
¥ive
L'9€S
£Ee

[2AST 181BAA
punoJgy
ydeq £00Z  MOT L002

0ic
052
Ocz
02z
0ce
02z
tic
00z
91c
0ee
061
08l
0oe
o8t
08l
0ee
o€z
oez
0ge
0ve
0ic
0ic
0s5e
052
0ve
0¥e

oy
imog
dwng
do)
ol yids@
961

eva
§'9ee
0sg
98g
€92
Lg9e
oog
6c2
FAtrd
00
00e
92e
Sie
CAVATTA
)74
00€
L62
z8c
98¢
6862
¥ 69¢€
e LLE
06z
00€
8l2
S0e

()
yidag
oM
usosy
150N

IepLE3EE/S8
|BOZIES/S8
CPE6CIET/S8
IPBGZIEE/S8
¢I08EIEC/S8
1998¢3EE/S8
LBIBEIES/SE
LPALE3EE/SE
1Pa/238e/58
IBR/CJEE/S8
Lgp9cdee/se
LPYSe3Ee/S8
SPI¥E3ET/S8
LPO¥Z3EE/S8
Larz3€ce/Ss
ca0ee3ee/S8
LgqoE23ee/S8
LPog23€ee/S8
LPE Lg3ET/S8
1301382/58
¢qelJEc/S8
Lge13E2/S8
¢IP6 | 3EE/58
12p6 1 3E2/58
¢PPL13EE/S8
IPRLLIES/S8

alfemy/L

£esv e
£28Yc0
£28862
£28v6e
€888
£28v8zg
£€2808¢
£288/¢2
£28042
£esv/e
£28Y9z
£28vVSe
£esvye
£28d¥ve
£2807¢
geeace
EC8YES
£e8vY2e
£28Yle
€g8D10
Ee8YL0
£e8dL0o
£c8g61
EC8V6L
Eesd/ 1
E28Y/ L

altiem

ole
na
“deeq
2M
Uiy

A&B 1132



sluaLLILOD

uoneo|ey

PRUCPUBQY [|9pp
Juawaoeday ‘[|ap MeN

[eluswojddng ‘o maN

0861

aouls peuadsaq |I9M

(panunUoD) sllem UoNINPoId WIsI] uolteBiul g3V 1o} suonesyoeds ¢ S|ge)

o8l
06l
00z
0ce
ove
0le
081
0oc
0oz
oLe
ove
002
0c2
00z
00z
0Le
08¢
00e
08z
0lz
0i¢e
061
002
002
o002
0;:]8

1mog dwing
do] 0

gLl
ciLl
€481
9'¥0e

9981
£491

S 161
6'981
6°00¢

620e
¥i6l
¢'G6l
¥'¥0e
b'99¢e
6'6.¢c
S'lge
V492
6892
gril
87941
g8l

g8l

ELERPEVER
punols
deQ L00Z MO 2002

08l
8l
0gl
00z
434
0Ll
091
081
0oe
061
o8l
002
S61
8ce
Ove
061
S5¢
0ge
09z
0ie
0ic
061
08l
081
08l
08l

oy
[mog
dwng
doj
0 yidag
$961

9ve
£9g
LPE
¥ige
S9¢
ctc
Seg
are
0se
(374
Sy
ive
c8e
g€z
1)
85c
1GE
8'8EE
88¢€
LIE
89¢
Le2
192
S§'86€
80¢E
¥5E

an
Uideqg
1)
a9y
ELT

lBPgg3ye/S8
L331LE31e/S8
LaE123¥2/S8
LEPL3Ye/S8
Lo08 | 3¥e/S8
LEOG | 3re/S8
LPIP L IFE/S8
2qeg3Pe/Se
Lqee | 3Fe/s8
Lqeg13Fe/s8
LaR119¥E/S8
IPqL13Pe/Se
LBeqLL3+e/S8
LPo0LavE/S8
L9201 3¥2/S8
LOBQL3¥2/S8
LEP83LE/S8
C¢EBBG3ES/S8
IERGIEE/S8
Z00%3ET/S8
122¥3ET/S8
IPPSEIET/S8
LEPSE3EE/S8
1005ETEC/S8
LQasE3ES/SB
LPorE3EE/SE

diiemu/L

yesvee
¥egvie
vesdie
Pe8vio
Pesvsl
ve8YS|
reBYrL
rgegel
FeBvYEL
reevel
¥egolL1
peegall
yeevil
y28ao0l
28001
vesvol
A
£28d50
£¢8080
€288%0
£28vP0
£28Qse
£284dsE
£2805¢€
£e8YSe
£28VPE

arem

Y661

aleg
na

‘daaq

oM
Uiy

A&B 1133



528041 Ag paodeldey

yzav. Ag peoeidey

SIUBLLLIOYD

uoyesooy

X

X

pauopuEqy |I5M
uawaoeday ‘1I8pM MaN

eswaddng ‘[lapm MeN

{panunuos) s||@ M USIINPOI 191SIC UoeBiL| 89y J0) suoneayosds € sjqey

X

X

0861

2ouUIg pauddaaq (IBM

09l

0ce
002
061
0ce
0ce
ole
ece

0ge
06¢
08¢
o
0ez
0oz
0ce
022
002
002
091
002
ole
o8t
091
081

1mog duwing
doj o1

9981

1’881
9’961

g8'léc
G'0ce
1'¥0c
1'80¢

£499¢
6°'85¢
£'9ee

£ 1ve
1'1ge

1'G61
L4861
9'LS1
641

9'961
6951
<8l

|oAa] JBIBAA
puneigy
deq £002 MOT /002

091
08t
061
002
081
Oce
Ole
061
20e
S0e
092
152
09¢
4144
0ezg
gz
0ce
0ce
00¢
00
09i
og!
061
orl
09l
08l

Iy

jmog

dwng
doj,

o] yidaq]
961

Le
05z
ba
JAVALT
€162
Si8
e
0ge
€EE
8¢
c0e
o8
162
S0e
€ie
L2E
g'e0e
ove
0le
8720¢€
00
852
9e€e
cree
802
09e

)
yidag
e
uanay
1soWy

lee/1352/58
g9G1315e/58
122G1352/58
LBO¥1dGE/S8
13€1358/58
cqde13592/58
L4dz 1352/S8
LIPLI3SE/S8
Lpeg3re/Se
Lep/3re/S8
Lep9are/Se
10993PE/S8
IEQ8I¥E/S8
IPSrare/S8
LEDPIFE/Se
1oey3re/S8
cepeare/se
LEPEIPE/SE
2p2LE3VE/S8
LP21E3¥E/SB
LAPOETITE/SB
FBA0E3YE/S8
Lepeare/se
LaP623PS/SE
1DBQZIFE/SE
12pEEave/S8

dllemd/L

SE8VLL
G885l
SZ8VG |
5280%1
S28vEL
g2evel
Geeacl
SeevYLL
¥e8v80
¥288.0
¥28080
PZ28v90
28890
¥280F0
yeeayo
yesvyo
$288e0
Pe8ved
¥esgle
Feev e
reegoe
Paevee
28yl
PE8YEe
r28vod
eavee

arnem

sle(]
(184

‘desg

IPM
Ui

A&B 1134



npo.ad 10} Ja1BM JUSIOIYNSU] “|j8m uoRds(ul 0] paUsALoD

z60¢ Ag padeldal ‘Jsiem USIDIENSUI 0} 8NP PaUOPUBGY

SIUSLIWON

uoneoojay

X

X

pauopueqy [Iom
wawaoe|dey ‘|[ap MON

[ewswa|ddng ‘|ap MaN

{panuiluoo} sja AR UoiloNpold 1211sIa uonebiul) gey Joj suopeoyiseds ¢ algel

X

Ko X X X

086}

a0ulg pauadsa( |2

00t

0ic
08¢

08t
€96
00¥
00¥
002
00z
ose
0Ge
Ove
0Ge
08e
0Se
09¢
ole
0ce
002
o8l
081
081
081
0gl

|mog dwng
doj oy

€00t

give
9'84¢

5958
t'8EE
Lele
8'LLE

G861
b'iee
Seee
gere
L'Lve

S'8ve
g'8ve
S61

4’608

6'e9l
2991
6651
Uigl

[ELER LR
punoln
pdag 200z MOT £002

00t

oec
90¥
0se
nge
0gE
0ge
09g
002
00z
0ce
oee
Oge
0sz
Ove
0se
0¥a
061
002
081
091
09l
091
09l
09t

()

Imog
duwing

doy

o1 yideq
96|

888
Sev
¥6¥
Ocv
99¥
0oL
LE¥
1o
190r
FA*T4
8ve
08e
062
FANIS
8%
198
¥ O¥E
6se
aLs
92
g'25e
8ce
444
l'vée
§/lie
AT

W
ydeq
e
Juanay
1sop

I9BG | 32E/56
FPAL 1 H22/S6
2eq|13228/S6
LeqL 1322/S6
12B01322/S6
LOPEI LE/36
LpaE3l Le/se
LPEET] LE/SE
1B2131E/56
c¢pe935e/58
1PE93GC/S8
CBEGIGE/S8
|BEGIGE/SE
LBPE3GE/S8
2q9e35e/s8
Lqqe3sz/se
CIeE352/S8
LaeL3SE/S8
L20¥2352/S8
2dqez35e/58
109ee35e/S8
1p21235e/58
¢PaE61352/58
IPa6 1 352/S8
2qe6135¢/S8
LgB6 1 352/98

armemy/L

cehBvysSl
ce6Y Ll
ceBOt)
ceedll
2e6vol
L2600
1268€0
LZ6YED
126Y 10
S28va0
528490
Gesdaso
Ge8vso
Ge83¢e0
G28deo
§280¢80
Segac0
Gesvel
Sesvvre
S28vEe
Gg8dee
Gegvle
Gegdsl
Ge8ls6l
SeBvel
Seedel

al em

661

aleq
el

‘deaq
e M
Uly

A&B 1135



{penuiuos) sjiep uonanpoad pmsiq uorebiu gy 404 suoneoyoeds g ejqel
12608 % igede waws|ddns o} paseyoind X X 09e 12660
vegg, seoe|dey X X 0z 8¥G62 $28Y.0
2606 palualia|ddns ¥ ggeye pevelded X X X §lL0E 5¥.E FAA 810
Z26v01 pade|day X X T2 1'£92 ZZeOL0
X 002 £ 181 081 902 19p93E2/S6  £26890
002 002 652  |BBRQIEZ/SE  E£26VI0
002 002 0BE  LOPEIE2/S6  EZBYED
002 0Ll 0al 68Z  IPegdcE/SE  £26EE0
081 8G.1 081 /P2 Leegdge/S6  EEBYZ0
pejuswalddns os ‘iatem JLBIOYINSUI ‘Z26Y6 ade|dal Of X X X o02g 182 Lep632e/S6  2E6D80
Z606 AG pade|dal '1s)em JUBIoHINSUI 0} 8NP paLopuedy X X 062 Sy LBOBIZE/S6  ZTHVED
X 08¢ oLe g2y 1008323/86 226860 002
0ge L'Zge 018 gRGE  LPe/IZE/S6  286H.0
068 8'16¢ 0gs ZEpS  lee/322/S6  226Y.L0
0%z z92 092 [Z&  EPPE3ZT/S6  226HE0
0.2 052 0ZE  IPPEIEE/SE  226YED
X 062 £9%  1BPEEazTe/SE  CIBOEE
X 062 G8F  2pecedeE/S6  Z2edes
06¢ 6'VEE 0EE 01G  LBROE3SE/SE  ZI6VOS
o0e 08% by IPP8ZICS/S6  TI6VSE
X 00g 000l 2Ovgedee/S6  226vee
Addns Jaem Jusioynsul ol anp paucpueqy X X 062 00/  1¥eDg3ZT/S6  ITEVOT
X OFE G OPE 0ze ZZF  19961332/S6  TIBVEL
X 02% G862 082 Obe  2°P81I2e/S6 Ze6dsl
X 0lg v'162 082 228 1oPglLIge/S6  Ze2svel
0eg 0Ee L6E  29BGLIZZ/S6 22685l
S F £ Z § oI wogdung prenielem ) o) alemu/L  alem kg
3 9 = = = 3= dolo puncJey mog  yideq ma
s B & £ £ P uwdeasooz mors00z  dund  llem deeq
7 3 5§ o 3 do]  jueoey 1o M
m 3 m m oﬁmm_wo 1soiy uny
o W
22 8
2 ®

A&B 1136



‘S|load| Jelem DHelS

wiol) 5302 BlEP 81 pue ucnelsdo dwnd Bulnp pspioos) 10U SeM UMOPMEIP JBYL SUESLU SOI[BN Ul Ble(] * ULIM0D [8A87T 491BM PUNCID MOT /008 'S
‘Aeains HOg [euiBuo ey} wouy Juswisnipe wnep e 40} Unooe 0]

186} /"B JO UOIIEASIS Ul LUONONPal B S8pnjoul paliodal se uoiiease punolf syl "HOg PUe g8y Aq paiddns sBoj jlem wou) ussel aie SUOINBAD|2 Punoly |

1SION
08z 6.2 £2.9v8
lasnialgm mumUOEEouum 0] £28Y9Z WOl palesojay X X oo £288%2
£Z84S| ¥ £2RYS! Sjusweddng X 2re L1102 geggle
4z8dG1 soeor|day X X 022 2981 GZ80S51
¥28d0L ¥ ve8vo | slusws|ddng X X £02 ¥28gsi
QO 3 £ Z Z Z= mogdung jersierem (W) a  alemeil  dlliem 9eq
= 0 » o
w g 5 = = S5 doj 0} punoIg mog  udeq ua
2 & T z =2 & udeq 00z MoO7.00c  dwund @M “desq
S == 3 dol  juedey I8
S 2L 3 opuidag 1o Yy
2 2 3 a v96 4
g3 2
3 & 8
2 8

A&B 1137



Table 4 Example Well Yield Information

YEAR Yield in acre feet for time period
1995 AGB ID  April-May May-June June-July July-Aug Aug-Sept Sept-Oct Totals
10A823 19.6 31.3 191.1 110.4 76.9 92.2 521.5
10A922 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10AB824 8241 2155 763.0 8549 579.3 339.1 2833.9
10B823 0.0 17.9 82.9 52.3 0.0 58.2 211.3
10C824 23.9 27.8 191.1 2523 161.9 36.1 693.1
11A825 0.0 63.6 218.7 264.0 205.1 954 846.8
11ABC824 129.5 192.4 742.8 1050.0 845.8 4415 3402.0
11BC922 45.9 75.0 351.0 0.0 297.7 146.6 916.2
12A824 0.0 46.9 163.0 189.5 87.8 33.7 520.9
12AB823 23.6 146.9 512.9 470.8 323.8 270.9 1748.9
12AB825 160.9 2733 654.8 496.5 548.8 177.3 2311.6
12CD823 431 216.2 550.8 563.3 405.0 i21.7 1900.1
13A825 18.9 11.6 439.5 107.0 84 .1 81.9 353.0
13AB824 103.3 156.3 491.4 637.8 563.9 312.0 2264.5
14A824 00 70.4 316.9 415.7 189.5 177.7 1170.2
14AB823 21.0 103.6 424.4 473.7 380.3 319.7 1722.7
14C824 0.0 428 119.4 42.0 74.1 15.8 203.9
15A824 77.5 145.4 330.1 347.9 248.3 107.8 1257.0
15AB823 84.0 213.7 812.7 616.2 419.7 205.6 23519
15AB825 62.8 196.8 703.0 723.3 541.9 271.5 2499.3
15AB922 17.8 71.4 156.2 189.0 165.7 48.3 648.4
15D823 0.0 9.3 96.8 96.0 258 55.8 283.5
17A825 313 123.7 375.1 3195 338.2 208.9 1396.7
17AB823 22.0 97.0 370.1 340.8 312.3 161.0 1303.2
17C823 55 8.3 94.0 59.9 26.4 325 226.6
18AB922 22.4 523 379.7 4311 194.9 129.8 1210.2
19A922 0.0 7.2 181.8 2101 205.6 158.5 763.2
19AB823 54.3 894 485.6 471.6 321.2 194.0 1616.1
19AB825 115.5 175.6 720.4 609.0 425.5 481.8 2527.8
19CD825 76.8 204.5 514.9 595.0 444.9 317.7 2153.8
1A824 13.3 85.3 277.8 234.0 161.2 716 843.2
1A921 25.2 71.1 3341 365.4 307.5 167.5 1270.8
1ABC823 172.7 153.9 937.6 1051.9 1007.3 636.3 3959.7
21A823 0.0 19.1 325.5 253.7 152.9 734 824.6
21A824 1001 113.7 329.5 554.0 443.7 128.5 1669.5
21A825 35.7 1146 312.7 468.4 320.0 66.2 1317.6
21B824 71.0 86.1 3104 279.6 176.7 182.7 1106.5
22A724 305 78.3 144.5 65.2 47.9 12.1 378.5
22A821 45.7 94.1 307.8 299.9 269.8 157.6 1174.9
22A823 42.8 40.2 231.0 2541 209.4 156.9 934.4
22A824 3t9 58.5 2340 123.0 115.5 112.9 675.8
22B724 37.2 90.6 3435 303.9 240.6 54.4 1070.2
22C724 31.0 107.7 326.4 269.0 144.8 143.5 1022.2
23A724 44.0 16.6 2231 2724 196.0 198.6 950.7
23A824 118.3 46.7 421.2 389.5 243.7 85.9 1315.3
23AB823 44.9 122.4 511.2 457.5 402.0 203.1 1741.1
23AB825 73.3 181.3 539.9 674.1 604.2 401.4 2474.2
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Table 5 Average Annual Pumping Rate for Production Wells

TR WelID Well D (AF{yr) Starting  Ending Commaents
78/23E34cd2 34AB723 1891.9 1995 2007
7S/24E22cc1  22A724 528.5 1995 2007
7S5/24E22¢c1  22B724  1199.2 1995 2007
75/24E22dd1  22C724  1160.6 1995 2007
7S/24E23ac1  23A724 903.6 1995 2007
75/24E26ac1 268724 406.9 1995 2007
75/24E26ch1  26A724 130186 1995 2007
7S/24E28ac1 28AB724 19374 1995 2007
75/24E30db2 30AB724 24352 1995 2007
75/24E31act  31A724 768.4 1995 2007
7S5/24E32ad2 32AB724  2863.3 1995 2007
75/24E33db1  33A724 12019 1995 2007
75/24E33db2 33AB724 2027.7 1995 2007
7S/24E34bd1  34A724 13718 1995 2007
758/24E35dc2 35AB724 2166.4 1995 2007
758/25E27¢cd1  27A725 267.7 1995 2007
7S/26E29cal  29A725 790.8 1995 2007
75/25E30dal  30A725  1044.8 1695 2007
7S/25E31bd1  31A725 718.2 1995 2007
78/25E32cal  32A725 717 1995 2007
7S5/25E34¢cal  34A725  1246.4 1995 2007
g5/21E22dal  22A821 1114.9 1985 2007
85/21E24bd1  24A821 2575 1995 2007
85/21E26aal 26AB821 2202.6 1995 2007
85/21E35aal 35A821 888.9 1995 2007
85/21E35cc1  35D821 1108.8 1996 2007  Yield for 2006 and 2007 combined with 35BC821
85/21E35dd1 35BC821 25772 1995 2007  Includes 35BCD821 for 1995
85/22E30ch1 30A822 609.1 1995 2007
85/22E35ab1  35C822 506.3 1995 2007
85/22E35dc1 35AB822 2833.9 1995 2007
8S8/23E10ad1  10A823 512.2 1995 2007
8S5/23E10cc1  10B823 238.6 1995 2005
8S5/23E12a¢1 12AB823 1977.3 1995 2007
8S/23E12cd1 12CD823 21527 1995 2007
88/23E14bb2 14AB823 14442 1995 2007
BS/23E15bal 15ABB23 2403.8 1995 2007
8S/23E15dd1  15D823 297.9 1995 2007
85/23E17batl 170823 335 1995 2007
8S/23E17dd1 17AB823  1520.8 1995 2007
85/23E19dc1 19AB823 20196 1995 2007

B8S/23E1ab2 1AB823  3100.9 1995 2007  Includes 1ABC823 for 1995

88/23E1cc1 10823 1166.3 1996 2007

85/23E21 218823 504.1 2005 2007

8S8/23E21ad1 21A823 936.9 1995 2007
85/23E22cd1  22A823 983.3 1995 2007
85/23E23ch1 23AB823  1622.3 1995 2007
85/23E24bb1  24C823 987.3 1995 2007
BS/23E24¢d2 24ABB23  2565.1 1995 2007
85/23E25hd1  25A823 556.7 1995 2007
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Table 5 Average Annual Pumping Rate for Production Wells (continued)

T/RWellID WellID (AF/yr) Starting  Ending Comments
85/23E26 268823 919.3 2005 2007
8S8/23E26db1  26A823 677.6 1995 2004
8S/23E27aa1  27A823 990.6 1995 2007  includes 27A823 for 1995
85/23E27bd1 27(C823 693 1996 2007
85/23E27cd1  27B823 560.6 1995 2007
85/23E28cal  28C823 724.5 1995 2007

85/23E28cc1 28ABB23  2981.2 1995 2007
85/23E29ad1 29AB8B23 21829 1995 2007
85/23E2¢cal 2A823 987.1 1995 2007

85/23E31dal  31A823  1130.6 1995 2007
85/23E34cd1  34A823 677.4 1995 2007
85/23E35bb1  35A823 12284 1985 2007
85/23E35¢cc1  35C8B23 626.4 1995 2007
85/23E35dal  35B823 263.5 1995 2007
85/23E35dd1  35D823 163.1 1995 2007
85/23E4cc1  4ABB23  2566.5 1995 2007
85/23E5aa2 5BC823  1657.7 1995 2007
85/23E8dal  BA8Z3 1305.3 1995 2007
85/24E10ac1 10AB24  2102.7 1996 2007
8S/24E10cb1  10C824 742.1 1995 2007
85/24E10cd1 10ABB24  2833.9 1995
85/24E10cd1 10B824 13221 1996 2007  Yield for 2006 and 2007 combined with 10A824
85/24E11bal 11AB824 2784 .8 1995 2007  Includes 11AB824 for 1995
85/24e11db1  11C824  1120.7 1996 2007  Yield for 2006 and 2007 combined with 11AB824
85/24E12ab1  12A824 658.1 1995 2007
85/24E13ab1 13AB824 2636.1 1995 2007
85/24E14 14C824 346.3 1995 2007
85/24E14cd1  14A824 14773 1995 2007
85/24E15 158824 743.7 2006 2007
8S/24E15cal 15A824 11939 1995 2007
85/24E18bc1  18A8B24  1960.9 1996 2007
8S/24E1dal 1AB24 1021.4 1995 2007
85/24E21ab1 21BB24 14735 1995 2007
8S/24E21cc1  21A824 222738 1995 2007
8S/24E22dal  22A824 11483 1995 2007
85/24E23dc1  23A824  1700.6 1995 2007
8S/24E26ac1 26A824  1266.4 1995 2007
858/24E29db1  29A824  1164.1 1995 2007
85/24E2dal 2A824 336.9 1995 2007
85/24E30bal  30A824 636 1995 2007
85/24E30db1  30B824 535 1995 2007
85/24E31cd1 31AB824 24483 1995 2007
8S/24E3dal  3ABB24  2577.6 1995 2007
85/24E4ac1 4A824 1835.3 1995 2007
85/24E4cal  4BC824  3050.9 1996 2007
8S/24E4dcdl 4BC-8A824 39114 1995 May be same as 4BC824
8S/24E6bat 6B824 1323.7 1995 2007
85/24E6cbt 6A824 27254 1995 2007
85/24E6dal = 6C824 292.7 1995 2007
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Table 5 Average Annual Pumping Rate for Production Wells (continued)

T/RWelliD Well ID (AF/yr)y  Starting Ending Comments
85/24E7 7A-18AB24 21235 1995
85/24E7 7A824 2407.5 2001 2007
85/24E8ad1 8A824 1679.2 1996 2007 Yield for 2006 and 2007 combined with 4BC824
85/25E11de1  11A825 958.1 1995 2007

8S/25E12bb2 12AB825  2557.1 1995 2007
85/25E13cc1 13A825 349.9 1995 2007
8S/25E15cc1 15AB825 25841 1995 2007

8S/25E15cc2 15AC825 31999 2007
8S/25Et7aal  17A825 1535.7 1995 2007
85/25E19ab2 19AB825 3007.8 1995 2007
88/25E19bd1 19CD825 2323.3 1995 2007
8S/25E21cdt  21A825 1470 1995 2007

85/25E23bb2 23AB825 2866.8 1995 2007
85/25E24bc1  24A825 627.6 1995 2007
85/25E3ab1  3AB825  2940.6 1995 2007

8S/25E3bb1  3CD825  1671.5 1995 2007
85/25E3da1 = 3E825 829.4 1995 2007
85/25Eb5aal  5AB325  3363.6 1996 2007  Includes 5AB-BAB825 for 1895
8G/25E6ad2 6ABB25 1899 1995 2007

95/21E1cal 1A921 1085.1 1995 2007
95/21E3ad1  3A921 308.8 1995 2007

95/21E3bd1  3B921 1348.4 1995 2007
95/21E3dc1 3C921 1265 1995 2007
9S/21E9 9A921 594.5 2005 2007
95/22E10ac1  10A822 152.1 19986 2003
98/22E11bal  11B922 681.3 1996 2007
95/22E11bal 11BC922  916.2 1995 May be same as 11B922
95/22E11ba2 110922 761.8 1996 2007
95/22E15ac1  15A822 371.5 1996 2007
95/22E15ac2 15AB922  658.4 1995
9S/22E15ac2  15B922 400 1996 2007  Yield for 2006 and 2007 combined with 15A922

98/22E18dc1 18AB922 16573 1995 2007
9S/22E19bc1  19A922  706.4 1995 2007
98/22E22ac2  22A922 0
9S/22E28dd1  28A922  358.9 1995 2007
9S/22E3  3C922 4808 1995 2007
95/22E3  3D922 687 2004 2007
9S/22E30aal  30A922  1269.8 1995 2007
95/22E33ad2  33BC922 0
05/22E3dd1 3AB922 24465 1995 2007
98/22E7aal  7A922 16439 1996 2007
9S/22E7adl  7AB922 13338 1995 2000
98/22E7adi  7B922 18593 1996 2007
98/22F9bci  9B922  826.2 1995 2007
9S/22E9cal  9AC922 6285 1995 2007
98/23E2aal  2A923 4333 1995 2007
9S/23E3ad1  3A923 9328 1995 2007
98/23E3ad1  3B923 3703 1995 2007  No pumping in 2000
98/23E6aal  6A923  1307.3 1995 2007
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Table 5 Average Annual Pumping Rate for Production Wells (continued)

T/RWelliD WellID (AF/yry  Starting  Ending Comments
95/23E6dc1  6B923 611 1995 2007
105/21E2cc1  2A1021 52.4 2000 2007  No pumping in 2002, 2004 and 2005

106/22E3chy  3A1022 155.7 1995
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Table 6 Average Pumping Rate Per Well for Each Township in Gallons Per Minute

7S/23E  7S/24E 75/25E

Number of Wells 2 18 7
2003 high 2300 2525 2143
2003 low 2214 2384 2246
2004 high 2241 2469 2304
2004 low 2093 2299 2235
2005 high 2268 2579 2250
2005 low 2142 2416 2206
2006 high 2268 2584 2308
2006 low 2120 2380 2245
2007 high 2655 2521 2295
2007 low 2457 2495 2214
85/21E  83/22E 8S/23E  8S/24E 85/25E
Number of Wells 8 4 50 35 26
2003 high 2411 2286 2600 3100 2814
2003 low 2283 2234 2472 2985 2759
2004 high 2363 2250 2614 3069 2782
2004 low 2216 2149 2444 2950 2705
2005 high 2312 2268 2620 3059 2740
2005 low 2222 2115 2424 2863 2622
2006 high 2286 2423 2678 3073 2888
2006 low 2206 2302 2536 2891 2670
2007 high 2451 2401 2627 3022 2974
2007 low 2129 2315 2481 2852 2830

9S8/21E  95/22E  98/23E  10S/21E

Number of Wells 3 19 5 1
2003 high 3123 1996 2047 1908
2003 low 2966 1861 2034 1908
2004 high 2957 2114 2027
2004 low 2597 2003 1973
2005 high 2931 2116 2119
2005 low 2382 2047 2045
2006 high 2964 2185 1951 1728
2008 low 2466 2041 1903 1701
2007 high 2745 2173 1996 1800
2007 low 1841 2039 1872 1719
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