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SCANLAN ENQINEERING

S LA

Groundwater and Environmental Engineering

July 1, 1999

Jo Beeman

Beeman & Hofstetter
608 West Franklin Street
Boise, ID 83702-5509

Subject: MacGregor - Belvidere and Raspberry Ranches
Dear Jo:

This letter report provides a summary of information developed following my visit o the above
referenced properties with Carol MacGregor onJune 7, 199 Figure 1 shows the Iocation of the
properties and associated water features. Details follow.

BELVIDERE HOT SPRINGS
Location

Based on my review of map data and measured distances during my site visit, the hot springs are
located in the NESENE of Section 13, T13N, R3E. This location assumes that that the fence line
between the Pancheri and MacGregor properties follows, or is slightly south of, the 1/16™ section
line. The fence line is 170 feet north of the centerline of West Mountain Road. The lfower
bathhouse is approximately 470 feet east of the centerline of the County Road and 50 feet south
of the fence line between the Pancheri and MacGregor properties. The upper bathhouse is
approximately 400 feet from the County Road and 80 feet south of the fence.

As additional confirmation of the spring location, IDWR's field exam for water right 65-12891 and
USGS Water Resources Investigations Open File Report 80-1020 both indicate that the spring is
located in the NESENE of Section 13, T13N, R3E.

Description of Belvidere Hot Springs

Belvidere Hot Springs consists of an area of at least one acre with diffuse geothermal discharge.
The spring area is concentrated within a fenced area approximately 120 feet by 75 feet on the
MacGregor property, although evidence of geothermal discharge also is visible outside of the
fenced area on both the MacGregor and Pancheri properties. The spring area trends in a North
60 East direction, suggesting the possible presence of a geologic structure (i.e, fault) or other
subsurface feature trending NGOE.

Within the fenced portion of the MacGregor property, two main areas of discharge are visible.
Both of these spring vents historically had been developed with bathhouses, although only
remnants of these structures are currently visible At the time of my visit, the discharge from the
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upper bathhouse vent was visually estimated at approximately 20 gpm (gallons per minute).
Surface temperature was 104 degrees F. The discharge from the lower bathhouse vent was
visually estimated at approximately 50 gpm. Surface temperature was 121 degrees F  East of the
fence surrounding the spring afea, total combined discharge from the spring area was estimated
at 100 to 150 gpm with a temperature of 92 degrees F

Data for Belvidere Hot Springs is mentioned in several publications Excerpts are copied and
attached The best description is found in “Geothermal Investigation of the Cascade Area”, July
19786, by Boise State University. The report indicates that the hot spring is located along the
north-trending Cascade Valley Fauit. A series of hot springs are found along this fault, inciuding
(from south to north) Cabarton, Belvidere, Cascade, Flat Creek, and Gold Fork. (Although not
mentioned in the report, it is possible that the Belvidere Hot Spring is located at the intersection of
the north-trending Cascade Valley Fauit and an unmapped fault trending N60E.) The discharge
temperature for Belvidere hot springs was reported to be 121 degrees F. Based on silica
concentration in the water and a mixing model, the authors estimated that the temperature of the
hot spring source coulid be as high as 325 degrees F.

A chemical analysis in USGS Water Resources Investigations Open File Report 80-1020
indicates that the spring has a temperature of 120 degrees F and a discharge of 20 gpm. The
water is a sodium bicarbonate type with total dissolved solids of 256 mg/l. Based on various
geochemical methods, the USGS report estimated that the temperature of the aquifer source
ranges from 117 to 232 degree F  Based on these geochemical models, a source temperature of
approximately 180 degrees F appears to be likely

For comparison purposes, the surface water temperatures at other hot springs along the Cascade
Valley Fauit range from 100 degrees F at Flat Creek to 160 degrees F at Cabarton.

Existing Water Rights for Belvidere Hot Springs

Based on information provided by your office, | understand that the following water rights are
recorded or claimed for Belvidere Hot Springs on the MacGregor property.

» 65-01972. Eastern Western Corporation holds a decreed water right for 0.04 cfs (18 gpm)
and 1.2 afy for domestic use from a spring tributary to Moores Creek. Priority date is May 1,
1901 The diversion point and place of use are located in the NESE of Section 13.

» 65-01973. Eastern Western Corporation holds a decreeed water right for 0.01 cfs (4.5 gpm)
and 1.2 afy for domestic use from a spring tributary to Moores Creek. Priority date is May 1,
1901. The diversion point and place of use are located in the NESE of Section 13.

* AB5-17557. Eastern Western Corporation filed a cfaim in the SRBA for 0.02 cfs from a hot
spring believed to be Belvidere Hot Springs, but it appears that the point of diversion and
place of use was listed incorrectly one-quarter mile to the east in Section 18. In any event,
the claim will not be recommended by IDWR because it was not claimed in the previous
decree of the Payette River Basin.
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The following water rights owned by the Pancheris are related to Belvidere Hot Springs.

65-12891. Duane and Darwin Pancheri hold a licensed water right for 0 40 cfs (180 gpm)
and 47.7 afy for heating purposes from a spring with the point of diversion listed as the
SENENE and NESENE of Section 13. Places of use are SESW, NWSE, and SWSE Section
18, T13N, R4E. Priority date is October 19, 1988.

Review of the license file for 65-12891 shows that the spring is developed by a buried drain
system Jocated approximately 50 feet north of the fence between the MacGregor and
Pancheri properties. From the buried drain system, water flows by gravity through 10-inch
pipe approximately 2100 feet east, and then 4-inch pipe for 2800 feet to the south side of
Brush Creek Two buried valves along the pipeline are accessed through steel pipes that
look like well casings. The system serves three homes, one swimming pool, and one shop
located on the south side of Brush Creek.

65-13332. Joan and Darwin Pancheri hold a permit for 0.10 ¢fs (45 gpm) for heating
purposes from a spring with a point of diversion listed as SENENE Section 13. Place of use
is the NENE Section 13. Use is described as heating of one home and one shop Priority
date is Juiy 2, 1991,

This water right uses the spring source for heating the home and shop located north of the
springs. A % hp pump with 1.5-inch diameter pipe was proposed as the means to deliver
water to the house.

Based on the rights described above, it appears that MacGregor has the senior water right to the
hot water so'urce, but only for a small portion of the available flow. The majority of the spring
discharge (in terms of both flow rate and acre feet) and the related heat value is covered by water
rights owned by the Pancheris.

Potential for Additional Geothermal Development

There is potential for additional development of the geothermal water source at Belvidere Hot
Springs provided that steps are taken fo prevent injury to existing water rights. At least two
options could be considered.

The first option would be to develop the hot springs by collecting the natural discharge This
option might be simifar to the previous spting development by Pancheri, and consist of one or
more collection pipes routed to a pump sump. The water could then be pumped to a place
of use. The advantage of this option is that there is less chance to impact existing water
rights. Development would take advantage of flow that naturally discharges from the spring
and is not currently diverted by others. The disadvantage of this option is that the naturai
discharge rate and surface temperature will limit the extent to which the spring can be
developed.

The second option would be to drill one or more wells at the hot spring location to develop
hotter water that can be pumped on demand. This option would seek to intersect geothermal
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water that is believed to be flowing upward through fractured granite bedrock. An advantage
of this option is that the water can be intersected prior to mixing with cooler shallow
groundwater in addition, the water can be pumped as needed, using the geothermal aquifer
for storage. Therefore, water (and heat) would not be lost by natural discharge at the spring.
The disadvantage of this option is that there is significant potential to impact the flow rate or
temperature at the spring developed by the Pancheris. Also, geothermal drilling is costly, due
to requirementis for multiple casing strings to be cemented in place

Regardless of which option is selected, | would recommend that temperatures and discharge
rates from the spring area on both the Pancheri and MacGregor properties be monitored and
documented before the spring is developed. This monitoring should be used to document natural
flow (including seasonal variations) and actual use of the water. Based on this monitoring,
mitigation (if necessary) can be established in the future '

Cold Groundwater at Belvidere and Little Ranch House

Carol asked about the potential to develop a cold groundwater source at the Belvidere property
for domestic use and for temperature moderation at the hot springs. She is also interested in the
existing well at the Little ranch house. The following information was found.

Potential for Development of Cold Groundwater Wells at Belvidere Hot Springs. Drilling by
the Pancheris on their property to the north of the het springs provides an indication of cold
groundwater potential in this area. The Pancheris drilled twa wells in June 1991 in the area north
of the MacGregor property. The first well was located in the NENE Section 13, probably in the
vicinity of the house. This 99-foot deep weli produced 10 gpm of 52 degree F water, and had a
static water level of 28 feet. A second well was drilled in the NWNW Section 18, probably
somewhere north and east of the hot springs. This well produced more than 100 gpm of 60
degree F water from sand and gravel zones between 38 and 47 feet The well is slightly artesian,
and flows at 0 5 gpm.

Based on the drill log for the second Pancheri well, there is good potential for developing cold
grouhdwater in the general vicinity of Belvidere Hot Springs The best location for a cold water
well will be south and east of the hot spring, where the depth to granite bedrock will be several
hundred feet. Inthat area, it is possible that sand and gravel aquifers yielding 100 gpm or more
of cold groundwater could be developed with properly constructed wells

Drilling Log for Well at Little Ranch House. IDWR well log files were searched by legal
description for a log of the well at the Little ranch house. Carol thought that the well was drilled
by Eastern-Western Corporation within the past few years. However, no log could be located for
the quarter-quarter section where the well is located (NESW or SENW of Section 13). The
closest recorded well that has been constructed in recent years (based on location description)
was drilled in 1989 for Guif Pacific Caitle Company in the SWNE of Section 13 This well
produced 4 7 gpm. An oider well, drilled for Frank Bilbao in 1974, is described as located in the
NWSE of Section 13. The Bilbao well produced 12 gpm
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The data base was also searched by owner’s name for any wells drilled for Eastern-Western
Corporation. Two wells were located. These wells were drilled for Eastern-Western in 1994, but
at a location approximately 15 miles north of Belvidere.

IRRIGATION WATER RIGHT SUMMARY - RASPBERRY AND BELVIDERE RANCHES

| did not conduct a formal water right search for these properties. However, based on information
provided by your office, the irrigation water rights associated with the Raspberry and Belvidere
Ranches are summarized in Table 1.

Table 1 — Irrigation Water Rights
Raspberry and Belvidere Ranches

Water _ rate
Right No. Owner Stage Source Priority (cfs) acres
65-03406 MacGregor decree  House Creek, NF Moores Cr April 1, 1887 1566 78
65-03407 MacGregor decree Dora Creek April 1, 1897 1 50
65-03408 MacGregor decree House Creek, Sand Cr April1,1897 0.72 46
85-01979 AL Cattle, Inc.  decree Brush Creek June 1, 1818 624 312

65-11280 A L. Catlle, Inc.  decree Andy Creek, SF Moores Cr June 1,1802 106 53

The water rights authorize diversion of 10 &8 cfs for irrigation of 539 acres. Each water right is for
one miners inch per acre, except for 65-03408 which is for 0.78 miners inches per acre.

A water right map is provided as Figure 2. The water right map should be studied to determine if
the existing place of use has adequate water rights. For instance, there are only 8 acres of
authorized irrigation in the area west of the existing Raspberry Ranch house, and no authorized
irrigation in the 240-acre area (i.e., six ¥~ % sections) south of the Raspberry Ranch house.
Although this area is rostly timbered, there may be some irrigation occurring. If so, a new
application for permit should be submitted to allow irrigation of this area when adequate water is
available.

Points of diversion for each water right are listed on the table attached to Figure 2. The points of
diversion are described by 40-acre tract, and most of the rights have multiple diversion points
which provide good ﬂexib'ility for water use. The tracts authorized for diversion should be
reviewed to confirm that existing diversion points are described

A copy of a stipulation regarding some of these rights is attached. The stipulation indicates that
although water right 65-11280 is junior to Pancheri’s right 85-11250, it will be considered as a
prior right for distribution purposes as long as the following conditions are met.

1 Use of water under right 65-11280 shall not be expanded to new lands.
2 The method of irrigation under 65-11280 cannot be changed.
3 The place of use or paint of diversion for water right 65-11280 cannot be changed without

written consent from the Pancheris

| note that the water right information received from your office included a permit for irrigation in
the name of Davis Cattle Company. This permit lists a place of use for irrigation on both



XN g ;@L )

N h / W \\_f A,
dVIN LHOIM H31LVM NOLLVYO RN
¢ FdN9OI4

o &

101G 3.3

0 : S SR vl 117+ e

"
7 m
4
1 UORIDS ISAN PUE MSIN Pl UOROSS MSEN 10 SBIO0W JS WesND ADUY  0RZLL-6O -+
. ¥) UDBIDS ‘PI MNIS PuE () MNMN (2) MNIN I pUBS “HearD ashoH BOVED-G9 .
D L1 MS3S PUB MSMS ¥ea.D eioq 20PE0-89 A
Pl UOEIST MNZIS PUE MNIN 'INMS 12 SRI00WN SN Nesu) esnoH  90FE0-69 e
— £¢ UoR395 INMN PUE ¢| uondes 3538 Reaud ysnig 861058 L
UDISIBAI(] JO SJUI0g Tio130alw) JO JUIDg LR “ON IUDIY [OqQWAS
| |y s den
- q <

Vo
\
\

WA S ER
I ST
‘,./. A\//,\/..\H\rw,l,\//.l —
. y j L..\_..X. - .

X

O




i g

Jo Beeman -6- July 1, 1999

MacGregor and Pancheri lands | suspect that the place of use listed on this permitis a
typographical error. The actual place of use is probably six miles north (i e., one township) in
Township 14 North.

WATER SUPPLY FOR NEW HOME AT RASPBERRY RANCH

While on site, Carol and | discussed options for water supply to a proposed new home at the
property. The new home would be located near Janelle Creek (House Creek?), south of the
existing ranch house Carol indicated that previous well drilling for domestic use at the Raspberry
Ranch had been disappointing, due to low yields and poor water quality A 400-foot well that was
recently drilled yielded only 4 gpm We then discussed the alternative of developing a spring
near the head of Janelle Creek At the time of my visit, springs were flowing at the property
boundary, approximately 120 feet in elevation above the ranch house. This elevation would
supply a static pressure of approximately 52 psi to a new home. Water quality (in terms of taste)
should be excellent, although there is always potential for bacterial or giardia contamination from
such a shallow source. '

As a first step to develop the spring, a source area should be identified in late summer or early fall
when seasonal springs have dried up. Once located, the selected spring area can be excavated.
Perforated pipe in a drain rock filled trench could be used to develop the spring. The drain rock
should be encasad in geotextile filter fabric. Buried 2-inch diameter pipe could then extend
approximately 1500 feet from the developed spring to the house. A water right application should
be submitted for the spring. '

it is interesting to note that a well located approximate 1 mile to the north of the ranch house
reportedly encountered artesian flow with a shut in pressure of approximately 97 psi at depth of
300 feat. It is possible that such a zone could be present at Raspberry, although previous drilling
would indicate that the zone would have to be at depths of more than 400 feet.

RECOMMENDATIONS

The following additional work items are recommended.

Hot Springs

1. Determine the level of development desired at the springs. If the level of development
requires a heat source equivalent to, or less than, the existing spring discharge, then

assume that the spring can be developed at the surface. If more heat is required than
currently discharges from the springs, well drilling will be required

2, Submit an application for water right permit. The desired level of development will
influence the rate of flow requested by the application.
3. Carol should meet with the Pancheris to discuss the proposed water use prior to

advertisement of the application. She should request permission to monitor the
temperature and discharge from their spring source for one full year before additional
development takes place.
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Well at Little Ranch House

1 Test pump the well using the installed pump or a test pump to determine if the existing
well can supply adequate flow for a new home.

Irrigation Water Rights

1 Conduct a water right search to determine if additional water rights are appurtenant to
these properties.

2 Examine the water right map and compare the authorized acres to actual irrigated acres.

3. Compare the authorized points of diversion to the actual points of diversion.

4, Apply for additional water rights as needed to irrigate any areas that lack adequate water

rights (in terms of authorized acres).
Water Supply for New Well at the Raspberry Ranch

1. Apply for a water right to develop a spring at the head of Janelle Creek. However, Carol
must realize that a spring source is not necessarily protected from contamination by
giardia or other pathogens  If a protected water source is required, then she should
consider a deep well.

Please contact me with any questions. We should set up a meeting with Caroi | to discuss these
findings.

Sincerely,
Terry M. Scanlan, P.E, P.G.
Cc: Carol MacGregor

Attachments: Excerpts from “Geothermal Investigation of the Cascade, Idaho Area”
Excerpts from “Thermal Springs in the Payette River Basin, West-Central idaho”
Well Logs — Belvidere Area
Pertinent File Data — Water Right 63-12891
Pertinent File Data - Water Right 63-13332
Stipulation and Order — Pancheris/Littles/A L. Cattle Inc.
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through the Cascade damsite. Geomorphic evidence suggests left lateral
movement along one or both of these faults. Microseismic monitoring

indicates continued activity along faults in this immediate area.

Fault Controlled Hot Springs

Eleven hot springs are located within, or immediately adjacent to,
the area mapped in this project (Plate I); all of them are within twelve
miles of Cascade and all are fault controlled. In addition, one former
hot spring on Little Pearsol Creek, about four miles east of Cascade,
has dried up in the last 20 years and several former hot spréngs on the
fault trace about one mile northwest of Cascade are now flooded by the
reservoir. Silica analysis and projected temperatures at depth were
done on seven of these springs. The four hot springs near the Boiling
Springs Guard Station, just off the south-western portion of the map,
were not included in these analyses.

Silica analyses were done by the standard molybdosilicate method
(Taras and other, 1971, p.303) using a Bausch and Lomb Spectronic 20
spectrophotometer. The mixing model used to project temperatures at
depth is the one established by Fournier and Truesdell (1974). For the
purposes of establishing a mixing model, a temperature of 10°C and a
silica content of 25 ppm was used for all cold water mixes based on
analyses of representative samples collected near hot springs.

From Table 1 it can be seen that surface temperatures of hot springs
range from 369C to 719C, while silica contents range from 42.9 ppm to
68 ppm. A mixing model using these hot spring temperatures and silica

contents along with a cold water temperature of 10°C and silica content
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Temperature °C

'Hpt Springs Location Silica ppm Surface Mixing Model
Cabarton SWa, Sec. 31, TI3N, R4E 68.0 71.0% 1470
Ar]ing NW, Sec. 13, TI1SN, R3E 56.6 40.0 179
Gold Fork SWs. Sec. 35, T16N, R4E 62.3 50.5 165
Flat Creek  SWi. Sec. 21, T1SN, R4E 47.5 38.0 158
Cascade NE4, Sec. 36, T14N, R3E 42.9 38.5 140
Little Creek NE%, Sec. 5, T14N, RSE  48.6 36.0 168
Belvidere NE%, Sec. 13, T13N, R3E 60.0 49.5 163

TABLE 1: Silica analyses and mixing model temperatures

of hot springs near Cascade

13




of 25 ppm predicts temperatures at depth ranging from 140%¢ to 179%

(Figures 2-8).

It should be noted that five of these hot springs are located on
or near the Cascade Valley fault which marks the western edge of Cascade
Valley and extends northward through Little Valley. These hot springs,

from south to north are Cabarton, Belvidere (aiso called Sky Ranch},

i
A T A e N,

Cascade, Flat Creek and Gold Fork.

Hydrothermal Alteration Zones

Zones of rock alteration exist along several faults inithe Cascade
area. In an attempt to determine the extent to which hydrothermal solu-
tions were responsible for this rock alteration, eleven samples were
collected for powder analysis by x-ray diffraction techniques.

Table II shows the locations of samples collected and results of
] the x-ray analyses. In fault zones where hydrotherma] alteration has
| occurred kaolinite is usualiy found. Such fault zone kaolinite, however,
may have been formed at depth because hot waters flowing out at the
surface tend to deposit silica rather than alter rock (Clayton R. Nichols,
personal communication, 1975). Kaolinite was found in significant
amounts in two of the alteration zones and it was found in minor amounts
in three others. Zeolite minerals are often found where there has been
extensive fracturing and mylonitization of rock and they are usually
associated with i11ite and montmorillonite (Clayton R. Nichols, persgnal

communication, 1975).
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The basalt is fractured and well jointed at the surface and, where
encountered below the water table in extensive occurrences, it is permeable
enough to provide adequate yields for nearly all domestic or stock require-

ments for individual wells.

valley Fi1l and Surficial Deposits - The valley fi1l materials and

surficial deposits are the most extensively developed aquifers in the valley.
This silt, sand and gravel provides ground water for over 90% of 31]
homes in the éascade—Long Valley area. Most wells are quite shallow,
tess than 100 feet in depth, and have poor yields. Locally some wells
produce up to 30 gpm, but most are in the 2-5 gpm range.

Artasian zones are present in several areas. These areas of arte-
sian pressure are the result of clay lenses lying above permeable sands.
The pressure generated is generally quite low with water levels rising only
a foot or two upon penetration of the confining layer. One very signifi-
cant anomoly occurs near the south end of Cascade Reservoir. A well in the
NW/4, NW/4, Sec 11, TI3N, R3E penetrates 260 feet of white clay and boulders
below a soil and clay overburden. white sand was encountered at 300 feet
which contained water under 220 feet of artesian head. This is by far the
highest artesian pressure noted in the valley and is probably the result of
ground water entering the éand from the granitic rocks on the sides of the
valley and being trapped beneath a thick layer of clay.

This occurrence and other weak artesian pressures in the valley
strongly indicate that recharge to the aquifer beneath the valley floor is
occurring at a multitude of levels from the granitic rocks adjacent to the

valley. As the water moves laterally away from the mountains, it becomes

32
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common ions, silica, and the minor elements arsenic, boron,
lithium, and mercury, are given in table 1. In addition,
chemical analyses of water from three thermal springs )
sampled by Young and Mitchell (1973) 'and five thermal springs
for which only partial analyses are available are included.
Spring locations are shown on plate 1.

Chemical Character

All the thermal springs discharge fresh water (less
than 600 mg/L dissolved solids) of a sodium bicarbonate
type, at temperatures between 34° and 86°C. These waters
are slightly alkaline--~pH ranges from 8.0 to 9.6. Gen-
erally, the higher pH values are associated with waters
having lower concentrations of dissolved solids. Concen-
trations of chloride and fluoride are variable and show no
definite correlation with temperature. Concentration of
boron is low compared with other thermal waters in Idaho,
and is, to a degree, correlative with water temperature.

Nonthermal spring waters are either a calcium or
sodium bicarbonate type. Water temperature measured in
these springs is 7.0°C or less and, generally, is repre-
sentative of local, ambient conditions. Concentrations
of dissolved solids in these near-neutral waters {pH ranges
from 6.2 to 7.3) are 90 mg/L or less.

Chemical Geothermometers

Aquifer temperatures in the Payette River basin were
estimated using the silica geothermometer (Fournier and
Rowe, 1966) and the Na-K-Ca geothermometer (Fournier and
Truesdell, 1973). Temperatures estimated by these chemical
geothermometers are valid only for hot-water systems and
only if the following basic assumptions are met (Fournier,
White, and Truesdell, 1974): (1) The chemical reactions at
depth are temperature dependent; (2) an adequate supply of
chemical constituents used for the thermometry is present in
the aquifer; (3) chemical equilibrium is established at
depth between the hot water and the specific aquifer min-
erals; (4) there is negligible reequilibration of the chem~
ical composition of the hot water as it rises to the sur-
face; and (5) hot water rises rapidly to the surface with no
dilution or mixing of hot and cold waters.

_ Dissolved silica (Si0,) reported in chemical analyses
is actually present as silicic acid (Hs+Si0Ow) and various
dissociated species, particularly H;51i0+7. 1In neutral to
slightly acid waters, dissolved silica (HaSiCw + H,8i04™)
consists mostly of H«SiOs, and, under these conditions,
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cilica geothermometers give good estimates of reservoir
temperatures. In alkaline waters, hydroxide (OH ) reacts
with silicic acid to reduce the proportion of silicic acid
to total dissolved silica. The total concentration of
dissolved silica measured in the laboratory (Hs8i0w +
H,5i0._) must therefore be reduced by the concentration of
H,Si0. occurring at the pH level of the spring water, to
obtain an accurate estimate of the reservoir temperature.

For thermal waters having pH greater than 8.2, reported
values for dissolved silica were corrected for dissociation
of silicic acid at the spring temperature, and reservoir
temperatures were estimated assuming equilibrium with both
quartz and chalcedony (table 2). The pH of water in the
thermal aquifer would be slightly lower than the pH measured
at the spring, and calculation of aquifer pH might increase
the H,Si0s -corrected quartz temperature by 5° or 10°C (R. H.
Mariner, written commun., 1980). Calculation of aquifer pH
requires consideration of acid-base equilibria, distribution
of acidic gases between steam and water, and the effect of
temperature on the equilibria (Ellis and Mahon, 1977y. Most
of the calculations are time consuming and require computer
methods, such as those presented by Truesdell and Singers
{1973).

Concentration of magnesium in thermal waters sampled
generally was 0.1 mg/L or less, SO corrections for magnesium
in the Na-K-Ca geothermometer suggested by Fournier and
Potter (1979) were not applied. Applying the magnesium
correction to the Na-K-Ca geothermometer for one thermal
spring having a magnesium concentration of 2.4 mg/L in-
creased the estimated reservoir temperature by 6° to 90°C.

Reservoir temperatures calculated from water analyses
for 26 thermal springs in the Payette River basin are given
in table 2, along with selected chemical reaction coef-
ficients. 1In applying the H,SiOus -corrected silica geo-
thermometer for thermal springs having water temperature at
the land surface generally greater than 65°C, best estimates
were obtained by assuming that quartz was controlling the
S$i0, concentration. For springs having temperatures at the
surface generally less than 65°C, better estimates of
reservoir temperature were cbtained by assuming that chal-
cedony was controlling the SiO, concentration. If, however,
the calculated free energy of formation showed the waters
were unsaturated with chalcedony; or, if the estimated
temperature was less than the temperature of the spring,
then quartz was assumed to be controlling the Si0O, concen-
tration.

Using a plot of reservoir temperatures estimated by the
silica and the Na-K-Ca geothermometers, Fournier, Sorey,
Mariner, and Truesdell (1979) showed waters that plot on oOr
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Table 2.

Estimated agquifer temperatures and free

energy of formation for selected thermal springs

Estimated aquifer temperatures
based on geothermemeters Free energy of formation!
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15N~ 4E-21DCCLlS 36.0 100 62 53 70 30 0 .1 -.1 .3 3
13M- 3E-13AaDA1S 49.0 111 79 33 82 47 ] .1 Q .5 4
138~ 4E-31lcasls 71.0 120 9l 117 91 6L .1 .2 -, 1 .3 )
13N- 6E~20DABlS 33.0 125 76 82 97 45 .2 .3 -.1 .4 a6
5 12N- S5E~ 2DAClS 50.0 120 86 81 92 55 0 ] W1 .6 7
22BBClS 86.0 129 101 100 o1 7L .3 .4 -.2 .2 8
36DBAlS 38.0 105 93 57 76 62 -.3 -, 2 «3 .9 9
hS ‘5E=-28CDBLlS 49.0 121 107 61 93 77 -1 0 .4 .9 10
11N~ 7E-~-16ABB1S 65.0 125 24 91 99 52 .3 - -2 .3 11
1 10N- 4E-33CBDls 75.0 143 132 138 116 105 -.3 -2 ) .8 12
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10appls 54.0 124 101 786 36 71 -.1 0 .2 .8 21l
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11BAAls 60.0} 115 87 84 86 56 .2 .2 0 .4 23
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saturation,

lvalues are departure from theoretical equilibrium in kilocalories; {+)} values indicate super-
{(-) values indicate unsaturated.

{Kharaka and Barnes, 1973).
2Magnesium corrected (Fournier and Potter, 1979} .

Calculations from computer program SOLMNEQ




near the equal-temperature line (T° = T®° slope

Si0, Na-K-Ca’
= 1) are likely to be unmixed waters or waters that have
reeguilibrated with the aguifer minerals after mixing.
Waters that plot significantly above the equal-temperature
line probably contain anomalous concentrations of silica,
owing to evaporation or to dissolving amorphous silica from
the aquifer material. The Na-K-Ca geothermometer uses
ratios of constituents and is less sensitive to concentra-
tion changes that occur during evaporation than is the
silica geothermometer. q

Waters that plot significantly below the equal-temp- ]
erature line may be due to: (1) Mixing with another type
water without sufficient time to equilibrate with the sur-
rounding rock (in mixed waters, silica-estimated temper-
atures are generally decreased more than Na~K-Ca estimated
temperatures); (2) precipitation of silica during coeoling,
whereas Na-K-Ca proportions remain unchanged; or (3) pre--
cipitation of calcite or aragonite due to loss of carbon
dioxide without adjustment of sodium and potassium through
reaction with clays, zeolites, or other minerals (Fournier
and others, 1979).

Figure 2 is a plot of reservoir temperatures estimated
using silica and Na-K-Ca geothermometers for thermal springs
in the Payette River basin. Most thermal springs plot on or
near the equal-temperature line. As suggested by Fournier
and others (1979), these waters are probably unmixed waters
that have lost some heat through conduction or are mixed
waters that have had time to reequilibrate. Several springs
(samples 5, 7, 13, and 14) plot significantly below the
equal-temperature line and may indicate a mixed water or
water from which calcite and aragonite have precipitated.
Table 2 shows that, with the exception of sample 7, waters
from these springs are supersaturated with calcite or ar-
agonite, which may indicate a possible loss of calcium
without an adjustment of the sodium and potassium concen-
trations. For these samples, the silica geothermometer:
probably gives the better estimate of reservoir temperature.

Only two springs (samples 10 and 26) plot significantly i
above the equal-temperature line in figure 2. These waters 1
are thought to have dissolved amorphous silica from the
aquifer materials (calculated free energy of formation of
amorphous silica is 0, which indicates equilibrium with this
phase). For these springs, the Na-K-Ca geothermometer
probably gives the better estimate of reservoir temperature,

i,

Estimated reservoir temperatures determined from the
silica and Na-K-Ca geothermometers are highly variable and
range from 53° to 143°C. Along the North Fork of the

10
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Payette River, estimated reservoir temperatures range from
53° to 91°C. Along the Middle and South Forks of the
Payette River, estimated reservoir temperatures range from
57° to 138°C and 58° to 99°C, respectively. Estimated
reservoir temperatures along the Payette River from Banks,
Idaho, range from 90° to l43°C.

Assuming conductive heat loss, reservoir temperatures
for six thermal springs were estimated using the sulfate-
water isotope geothermometer described by McKenzie and
Truesdell (1977): 16N-4E-35CCB1S, 71°C; 13N-4E-31CAB1S,
75°C; 13N-6E-29DAB1S, 71°C; 9N-3E-25BAClS, 13%°C; 9N-
8E~32CBAlS, 88°C; and 8N-5E-~10BDD1S, 76°C. Additional
temperatures of 89° and 94°C were estimated for thermal
springs 12N-5E-22BBC1S and 10N-10E~31BCClS, respectively,
by Nehring and others (1979).

Isotopes

Samples of thermal and nonthermal water from selected
springs in the Payette River basin were collected for
analyses of oxygen-18, deuterium, and tritium. In this
report, isotope data are presented in tabular and graphical
format (tables 3 and 4 and fig. 3); interpretations con-
cerning age or relation of the various waters are offered
only insofar as they apply to the Payette River basin and
are considered preliminary. A discussion of the isotopic
composition and possible relations of thermal waters in the
Payette, Salmon, and Boise River basins will be presented in
a final report,

Tritium

Tritium (H3) is producad naturally in small gquantities
in the upper atmosphere during bombardment by subatomic
particles. The tritium, incorporated in water molecules,
enters the water cycle in rain and snow. Having a half 1life
of about 12,3 years, tritium can be used to determine how
long a particular water may have been stored out of contact
with the atmosphere. The transit or residence time can be
determined from the concentration of tritium in the dis-
charge water, if the amount of tritium in the recharge water
and the nature of the subsurface flow regime are known.

Before extensive thermonuclear testing began in 1954,
tritium in the atmosphere ranged from 10 to 20 TU (tritium
unit). One TU equals a 3H/H ratio of about 10, or about 3.2
Picocuries per liter. By 1963, worldwide tritium levels had
increased several orders of magnitude. Tritium levels in
Precipitation have since declined and now (1980) average
about 50 7TU.

12
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Logs Page 1 of 2

Well Log Search for 13N 03E 13

NOTE: The data you are looking at may not be all of the data available. In the
Northern Region all data that is available has been entered into the computer. In all
other regions no data before July 1, 1987 has been entered. From July 1, 1987 to July
1, 1992 only partial data has been entered for the Western, Southern, and Eastern
regions. From July 1, 1992 to the present all data for all regions has been entered
and will show on this report only if the well log has been received. If you cannot
locate well log information through our web search queries that you know exists,
please contact your regional office. See our region map to determine regional
boundaries. This data was last updated on 06/26/99.

NAME (S) THN ENG SC TRACT LT A DIA DEPTH

BOEHM, IRLE W 13N 03E 13 NE NW 28 L 6"  265ft
BROWN, LOU 13N 032 13 SESE L 6" 77ft
CHASE, KEVIN 13N 03E 13 NWNE L 6" 99t
DAVIS, GARY 13N 03E 13 NWMNW L 6"  160ft
GORCZYCA, JIM 13N 03E 13  NW NE 6"  361ft
GORCZYCA, ROBIN 13N 03E 13  NW NE 6"  361ft
GULF PACIFIC CATTLE CO 13N 03E 13 SWNE L 6"  140ft
KYLE, MIKE 13§ 03E 13 NENW L 6"  207ft
LEWIS, TED 13N O3E 13  NW NE 6"  118ft
PANCHERI, DARWIN 13N 03E 13 NENE L 6" 99ft
PANCHERI, JOAN 13N 03E 13 NENE L 6" 99ft
PEGAN, CHARLES M 13N 03E 13  NE NW 6" 182ft
SPARKS, JEFF 13N 03E 13 NWNE L 6" 99ft
SWANBY, GREG 13N 03E 13  NW SW 6"  140ft
WOODARD, WARREN 13N 03E 13  NE NE 6" 124ft
WORTHEN, SCOTT 13N 03E 13 NENW P O 0ft

16 record{s) fcound.
Note: the number of records found is not necessarily the number of unique

Legend/key

FORM WD8QQ1NP

http://www idwr state id.../wls_legl pl?Twn=13& Tdir=N&Rng=3&Rdir=E&Sec=1 6/28/99



- Logs

Page 1 of 1

Well Log Search for Eastern Western

NOTE: The data you are looking at may not be all of the data available, In the
Northern Region all data that is available has been entered into the computer. In all
other regions no data before July 1, 1987 has been entered. From July 1, 1987 to July

1, 1992 only partial data has been entered for the Western, Southern, and Eastern

regions. From July 1, 1992 to the present all data for all regions has been entered
and will show on this report only if the well log has been received. If you cannot
locate well log information through our web search queries that you know exists,
please contact your regional office. See our region map to determine regional
boundaries. This data was last updated on 06/26/99.

NAME (S}

STERN WESTERN CORPCRATION
EASTERN WESTERN CORPORATION

2 record(s) found.

SC TRACT LT A DIA DEPTH

25 SW NW 6" 39ft

25 SW SE 6" 49ft

&b

15?/W1
15 g

Note: the number of zecords found is not necessarily the number of unigue

Legend/key
FORM WDBOO1NP

cad :.\m:) Aol
4o i9

5D 5

http://www idwr state.id us/c gi--bin/wls_name‘.pl?Name=Eastern+Westem

Adafe
720/
Vzo /74

6/28/99
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Aalih s

Owner i N,

.

M (o ‘}{ fr-}u{u (‘ﬂl“# (‘v
Al the A&y
yrw iba U

G -z o

2304

7. WATER LEVEL Benariment of Water Rogpy, -,
—

Statie water lavel ?\_b feet butow kanud sur face

Flowing? [1 Yos DRNS GPM flow

Artesian closed in pressure .. P

Controlled by:  (J Valve L] Cap [ Flug

Temperdure S200F. Quality o foq ¢

Dvsurbi wttesiasy or tarperatung sones hufow

2 NATURE OF WORK
PN e

E Deupened
At anet deseniae
et ais pleg depths ete. o lithologic tog)

Ul Replacement
ahimdonment procedures such as

8 - WELL TEST DATA

t] Pump "1 Baiter 1 Air 00 Other

Discharga G.P.M, Pumping Lavel Hours Pumped

3 PROPOSED USE

IV ST A7 N

5. WELL CONSTRUCTION

Sealing procedure used:

Mehod of joining cosing:

! t PoConcute L Oher
Pk Diarmuter From
s £5¢ inches inches + 7 feet e ieet
inches inches .- feet _ " feet
inches inches feat feet
inchws . inehes o fest __feet
Wiss cusing drive shos used? (O Yes ¥ No
Was a packer or senl used? {1 Yes No
Perforatexi” O ¥es K[ No
How perforated? L3 Factory 3 Knife 2 Torch
Size: o) perforation inches by _ inches
Mumber From To
perforations e e, o fmet
prerforations . feet _
. perforations e teet _ _
Welt sereen installed? (0 Yas XL No
Manutacturer's name ~ R, -
Type B e Model No _ .
Diameter _ _ Slot size Set from . faetto ___ feet
Diameater St size Set from .. feetto _ _ feet
Gravid packwel? (] Yus [ No 1) Size of gravel L
Bhinced frore ) feat to . L et
Surfuce seal depth 26 Material used in seal: (3 Cement s grout
W Bentominy 1 Puddling zlay ] [

03 Slurry pit (3 Temp, surface casing
B} Overbore to seal depth
O Threaded O Welded O Solvent
’ Weld
11 Cempented between strata

E)us::ri!n: aeess port Gﬁﬂ ﬁ-r-; WL Sva.

A D L larigation 1} Test 1) Municipai 9, LITHOLOGIC LOG
U dndusteial VL Stoek L Waste Disposat or Imjretion Wat
i Other [specity type) B.ore Dopth Material . er.
Diam.[From| To Yes|No
Xlo 13 o7 Stel- 4 i X
4 METHOD DRILLED 31 /% api»m'p 9L >
o Botw g ") Hwlravdic 11 Reverse rotary [2-:4! ?/g ‘23 :";{'J 2 t le ;f
P Cadele {1 Duy {1 Qther B yT ._-;D m Y T > -

T FATieEg

ISR T (UL ]

G retade sy
S Ty

g

., it

T GHITTE

(5P

10

Wnrk started L_‘i a’l finished éj_l_

6. LOCATION OF WELL

- —t— R Mama
H 1

[
e el e

3
Wi Mg
i

[)#}He

5:3_\_,0 % N_E: % See, .

County

Sketch map location must

agree with written location.

Subdivision Name

Lot No Block No

B”T }2; @sn_gﬂ?/w

11. DRILLERS CERTIFICATION

1AVe certify that all minimum well construction standar&s were
complied with at the tirne the rig was removed, - j

Firm Nameﬁ‘;ﬂd/ﬁéw_g[‘]lL Firm No. 51/
Acdldress ll._ . Lﬁ’! l __IEJ,_~ . Datwe éi E:Z]__

Signed by [Firm Official e

an
(Operatul’] . Zf%

USE ADDITIONAL, SHEETS {F NECESSARY -~ FORWARD THE WHITE COPY TO THE DEPARTMENT
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e Vet | State od Lhbke :
P Phrputracan o f ¥Woter fulmiz bruation :
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v 1t T Pl ol Wb nrinat e amn i) ,
ay NI HTTRSERLE .
HA ] i TR N S AT SN
//-:'CV;,/ /f@iﬂ % »!llovlﬂ,j [ R PRI UL I
: i s oo Lt e AR
é’.ﬂr/ &d‘fﬁ.ﬁﬁ’ fi“‘/d i Loy 0w LRI NV LR
: TR T I R T 3
' : oobby Vb Ly ity
A e e - e o e  ——
v - Y Pyl TESTODATA .
)
b SFEN TR [T it [T X: ey
. '._ et ge P r-!.'“ Lot vy T
t ! [V N A Dot F T 7,
1 b oy atl i M ’4-&: ) Z }4 - J-{b’ ;
: :
I

o8 i BT LB USE

1 1emt 1) i Bpwafy typed

1) 1 ngakem

O sl [l S {0 Weste wwposdi ar

jnjecten

T et g [} [Dug P

FONTEL CONETRUCTION

3 odnoci: é ek Tt deprk 7 }/ —{
. T "‘: Steek Uy Cangrety i £
fhih s Diameter Feam o . :' ' H "!’
i OLG  inwhas 6 . inches »+ @ foet 7‘{ feet 77807 T 1 e e e} =
| wah ke, . P [N N "':l' o -
; ! inchey furt HETH I S T s T i
' inchies L hem fenn - ". - —_—— .__r
nches o hest teer "

[ re o vl uned? 13 Yes i3 o - 1

[URYS M Yes [t "

. s ate17 T Tactory . R Knite 1: Torch - — :
I —

inches by inchurs

F1 s afaly

fic From To
2 Lj soat bowirtions é 2. feet & 9_ L. femty

1 hog ation:
perforations

teet — fan
Feot . . . .. festd”

£3fes M

re ot instadied?

2t arh name

e Model Mo, | o o e -
11 ser lnl siee Set from _____ .. fuet o o Jtem T
Pow 1 shot e Set from fuart 1oy feat |”

Size of grauer |

et to. o ... ety

Plurud tiunn e e =

\
'
1
1
!
|
i wir bpecked €3 Yes M No
|
1
}

. 2]
Suteze sea) d:um.é:._t...,_ scterial used in seub [ Cement grouwt

[® Ppudaling cloy 3 wall cuttings

eting procasn veed [ Sherry i O Temporery sarfoca cowng

2 Ovarbors 'o seal depth

|
%._.
| 6 LOCATION OF WELL

10 . o
work suoriea 2= 43 = 7 H_tinished =224

v Sketeh map location must agree with written location,

) N
* - il DAILLERS CERTIFICATION
;‘ e (e e Gubdivision Nerna et e Firm MW

i
i
-
(3

N e i o b ssen_327 =5 7%’1%,5,,‘,1;
M- b T T R SN——— .
: - i Signed by {Fiem Otficil) iz

A &/ %Sec.[J___, 1. J nB R 3 _em!

firm No.LgJ

USE ADDITIONAL SHEETS IF NECESSARY FORWARD THE WHITE COPY TO THE DEPARTMENT
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. VWELL WNILLEN O HEFUH)

State Idw requizes that this report be filed with the Director, Department af Water Rasouyrces

i

within 30 days aftor the pi

or aband tof the wall

-

WELL QWNER
Namo DR ubad 8 Tonal . &A/C.él eRL
Addass /5502, STDge Comch_mid . Moyﬁdﬁﬂ._
Drithng Permit o 3 =P/ - 2 = CAS o
Water Hight Pormit Mo

7

WATER LEVEL

Static water level 28 [vet below land surface
Flowing? O Yes M No GPM flow
Artesian closed in pressure | pasi,
Controllad by:  [J Valve L} Gap [J Plug
Temperature 5.2, OF. Quality ___?gqcé__ . o

Dpscesher walestan uf demperatord tones helnv

N

NATURE OF WORK

X Nuw well Diepened
Wl ehineter increasy
Alandoned fdescnby shivv!isnment procedutes such as
Mt rils pluyg depths ete in lithologic tog)

* 1 Replacement

WELL TEST DATA

t] Pump L} Bailer o Air 11 Other

Discharge G.PM.

Pumplng Lawsl Hours Pumpad

WAy .. 28 2. . .

Casing cchedube: B Steel I} Concrete 121 Other

Fhickness Ciameter From
2 25 inches _ & __ inches + [/ feet _
inches inches .. feer
inches ., inches _  _ feer
inches _ inches o feer

\ as casing drive shoe used’ 0 Yes K Mo
Vias u packer or seal used? [ Yes M No

Parfarated? M ves [l Ne
How perforated? {1 Factory R Knife . Toreh L Gun
Size of perforation Y%  inchesbv / _ inches
Number Frain To
J 73 _ __ perfarations _HE__ feet K4 feet)
perforations _ _ feer __ ___ feet|”
________ perforations feetr - fest

VWl screen installed? O Yes ® No
Manufacturer's name

Type . Model No N
Diameter ___ Slotsize _ _Setfrom _____ feetto ____ feet
Diameter ~ Slotsize | Setfrom _ _ festto ____ _feet]|-
Gravel packed? M) Yes 1Mo [N Sizeofgravel S 7p 2
Placed from _ 257 _ _ feetto _F2. _ feet
Surface seal depth ,Zf Material used in seal: [ Cemcnt grout

® Bentonne O Puddiing clay o [
Sealing procedure used: (O Slurry pit M Temp. surface casing

0 Overbore to seal depth |~

Muthod of joining casing: [T Threaded X Welded O Solvent

3 PROPOSED USE = s T e e e e
M Domestic £} Jrrigation {1 Test 1] Municipa! 9 LITHOLOGIC LOG
Ylindustrial L} Sroek  [F Waste Disposal or Imjection
1 Otbws tspecify typel Bora |_Depth ; Warer
i Diam.[Frém| Ta Material Yes{ No
fo.i 0 b2 7oL Sast A
4. METHOD DRILLED [0 12 |7 | #isens cra x
X Rot Air 1T Myedrauli 1) Reverse rot £ 7. LE_| Bier ‘;AAH‘, Clﬂv 2
i Cable :Nl D:u} D) Otar e £0_L43_ 117 | ConpnTid Sanid » 02are! X
A0 V77 119 | ifsen ctmey 7 A
20 129, 1457 Bilreese_tegRas. Suin afeley smeaty. | X
5. WELL CONSTRUCTION [0 14 Vo7 | B Rrtant_ CZ—?; 11X
(0 &7 (T2 | Bibwns Lecompased FRaniTe_tifia

é’_ A9A. 92_ Eémg‘ﬁc:mm:v_’_;&w:m

red

WB1(| - '- - T e "
1] Cemented Letween strata
Describe access port Soa, 72y, s =l Semst____ | 10
/ Work started é";j ‘fg finished _é ~7 =%/ .
6. LOCATION QF WELL 11. DRILLERS CERTIFICATION
Sketeh map Jocation must agree with written location.. 1/We eertify that all minimum well sonstruction standards were
N . complied with at the time the rig was removed.
7 E Subdivision Name __ ..
T S Firm Name Gestiie eoetr IRl __Fitm No. HOF
E t
" ! /f ! E o o T Address K 1 Boxle!. L _ Date A;Z:?L,___
R Gl tetNo. ____ BlockNo. _
H ; Signed by (Firm orﬂc.an
)
County M‘?{{z:/ . - X T : {Operator N __

N
MNE_ v ME vigee (3 .71.02 . s8R F.wO

USE ADDITIONAL SHEETS 1F NECESSARY - FORWARD THE WHITE COPY TC THE DEPARTMENT




* ooy TINANTR AL LA

i DVPALITMENT OF WATER RUSOURCES

WELL DRILLER’S REPORT

it pie | regquires Ut thes report tae Filed with the Director, Department of Water Reources
within 0 days after the completion or abandonment of the weh.

BALLPOINT PEN

1 WELL OWNER 7. WATER LEVEL
. . ) : H
prame LA of Toam /%).f\ Caehl . -
K Static water levat feet below Ll sth tace
Adesss 15500 STBge codch £ ;l»'f)n;ﬁé,..lhj . Flowing® ™ Yes L1 No GPM How A2
. i / > ~ Ariesiva closed -in pressure I psi
A No &S - - 2
Dsiling Permil Ko & =7 AU o T Controlled by: 1) Valve 33 Cap I} Pluy
Waler Hight Peremt No e Tempnratuse 60 oF. Quality @0 i
. U — I35t rafrs DHIP 31 08 S eI FUTHYY fredoww
2 NATURE OF WO 8 WELL TEST DATA
A New el uenen d Heplacement 11 Pump 1} Bailer N Air {4 Othe
W dipnetes nerease
Adasndonee Tlise el abindunmenl provecines such 0% Oisehane G.P.AL Pumping levet Hours Pumned
materials . piug o ke ete bttoloqic ey 0o + (’5‘ 7

3 PROPOSED LSE

% Domestic 11 brrigation 31 Test 13 Municipod 5, LITHOLOGIC LOG

Pt obdustrigk 1) Stock 1 Waste Dispos it of Inpectron Bore Depn Water

£ Otdun {speaily type) Diam[From] To Material Yod No

. 70 1o |2 7R Serl oo == | B
4 METHOD DRILLED o 12 |7 Tiarom. smmidy_ctayf . - ——— —42
M Hotary  f A [} Hydraulic i Roverse volary j; }’i }f; ‘gf‘@yy;ﬂg_b_?ﬂf’fl_ SR i %
.} Cable 1 Dy 1} Other 7 l’:;w-.jff ——Zf—ﬁ) g—;M:/c ]
- 0 117 % Vilue, oRecn _sondd_ — 151
15 WELL CONSTRUCTION 6 /8‘ .’?‘ El“:. ?}z’__j‘u 7 L A
- ot T 179 V22 | G Gmnd. 0 Clary STResHS — ¥
Casing schedute: 00 Steet {1 Concrete L2 Other é . ’ = s e i
: S
Tnickness Dhamw rer From Ta é - j; "22‘7{ gﬁ:h’-”ftf;iy W/jﬂ/‘{!f}?ﬁdd’

- 350 inchus & inches 4+ f et Hd feet . 155 132 Eﬂ:«;ﬂ d S{Q,JJ *ﬁ_@#_ g
e © e e G U e s e~ A
inches - inches _“_ feet o ) ieut é'“' ‘z/g:' iﬁz?' _gg:i:&'f:f;ﬁ_ﬁﬂﬂﬂ

Was casing drive shoe used? L3 Yes % No é ) y‘f 6’5' El-‘f: 'Zé:?y -

Was a puker or seal usel? L2 Yes % No Aé_.- | ﬂj}j? Blu e.ﬂ&m—t_?-}?&-/_ﬂz{d_ -

Ferforated? i A Yes U No o 157 157 Bn somed b/ Clny STREPKS

How perforated? ! Factary ¥ Knife L:Torch 1) Gun L,:? 43 170 |5 cley b)/w_me!ﬂc.f

St ofportoration /g ineny . ivehes 2 155 |50 (Fa ecmmd ghemirn

Number Frem To T e
g0 perforations g8 Cteet _ &2 _teet[T 7|7 T T T T -
‘200 pertoratons Y7 e SZ. leq | \ el Bark Ailed. ERam 1307 TH
. perfosations . feet . Tesxy o éj" o [ .
) N [ % Jetl PRl o TTimgs T L ——
Well screen installed? ) Yes 2 Mo - Vo
. tanukdcturer s nane I e - e T ¥ 2 ?"W s ": I S

Type . . ModelMo . ._ .17 . o : PN 1

Ciometer . SIotsize Sut from  _ feetto feet] T {770 T '.}, RNt IR

Diameter Slot size Set fram teetto  _ fesgt| [0 Tk 7] i ol —

Guavel packad? 10 Yes 1 No [ Size of gravel IV s I S prh et

Pluced from L. (70T - feet [~ ) " lm"?}U‘C‘% "'fgl

Syrface soal depth /8 Material used in seal: ¥, Cemnent grout ' T e

[] Bentomite €1 Pudctling ctay a : - Tﬂﬁa‘r{"mé‘m oW Restmerse s T - 7

Seating procedure used: [ Siurry pit % Temp. surface casing T - o

’ {3 Overbere to seat depth] | " "
Methot! of joining casing: T Threaded & Welded [ Solvent -
Weld
5 [} Cernented hetwean strata
Decribe access port S THRY el  Sesb . i 10. .
Work starred & <57=9/, finished &-£ -9/
6. LOCATION QF WELI..- 13. DRILLERS CERTIFICATION
Sketeh map location must ayree with written location. 1/Ne certify that all minimum well constrruction standards were
complied with at the time the rig was removed.
Subitivision Mame . .o -
Firm NamelesrBias tvetl L22thine]. Firm No. os
T Address He 25 HButio . £2anerg Id, vote b9 . __
Lot No Block No oo =
Signed by (Fiem Official) { .,4[/7{ ,«JZ,Z':,. .

County l_/ﬂf[?y’ - . e e e s = (O;T:mrg(zzé‘”/%z':w _

: N X EM
MW o M vsee M. 1. /T SUR Toowii
USE ADDITIONAL SHEETISIF NECESSARY — EORAWARD THE WHITE COPY TO THE DEPARTMENT
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State of Idaho &

Department of Water Resources &

_ <
&

WATER RIGHT LICENSE <

WATER RIGHT NO. 65-12891 (

 Priority: October 19, 1988 Maximum Diversion Rate: 0.44 CFs &
Maximum Diversion Volume: 51.3 AF :

This is to certify, that DUANE PANCHERI $
DARWIN PANCHERI S

RT 1 BOX 48 _ o]
MELBA ID 83641 has complied with the terms and conditions §

of the permit, issued pursuant to Application for Permit dated October 19, 1988; and (
has submitted Proof of Beneficial Use on August 21, 1989. An examination indicates (
that the works have a diversion capacity of .440 cfs of water from: &
SPRING tributary to MOORES CREEK z
source, and a water right has been established as follows: f
BENEFICIAL USE ?ERIOD OF USE RATE OF DIVERSICN ANNUAL VOLUME :
HEATING 01,01 to 12/31 0.40 CFs 47.7 aF 3
DOMESTIC 01/01 to 12/31 0.04 CFs 3.6 AF &
Totals 0.44 crs 51.3 AF 3

(3

LOCATION OF POINT(S) OF DIVERSICN: NESENE , Sec. 13, Township 13N, Range 03E )
SENENE , Sec. 13, Township 13N, Range 03 X

VALLEY County B

&

PLACE OF USE: HEATING . s
TWN RGE SEC (&
13N 04E 18 SESW NWSE SWSE G
, &

PLACE OF USE: DOMESTIC, same as _;-IEA'I‘ING use G
CONDITIONS /REMARRS : <
: . ) (e

1. The maximum diversion volume is defined as the maximum allowable <
volume of water that may be diverted annually from the source <

under this right. The use of water confirmed by this right is <

limited to the amount which can actually be beneficially used. (3

The maximum diversion volume may be adjusted to more accurately <
describe the beneficial use or to implement accepted standards <

of diversion and use efficiency. <:

2. This water right is appurtenant to the described place of use. ;

3. This right is subject to all prior water rights and may be S
forfeited by five years of non-use. <

4. Modifications to or variance from this license must be made &
within the limits of Section 42-222, Idaho Code, or the S
applicable Idaho law. o, G




e .

T PAGE 2 State of Idaho
Department of Water Resources

WATER RIGHT LICENSE

WATER RIGHT NO. 65~-12891

|
|
%

Grd;

(2
CONDITIONS/REMARKS: 3
5. Use of water under this water right will be regulated by the e

watermaster of State Water District No. 65.
6. Domestic use is for 3 homes and a shop.

This license is issued pursuant to the provisions of Section 42-219, I1daho Code.
Y Witness the ’_§_eal and signature of the Director, affixed at Boise, this
day of Mawwave - r 199 2.

S I P— -
g—a/‘ R. Keith HIgginson, Director

GG
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e STATE OF IDAHO
DEPARTMENT OF WATER RESQURCES
BENEFICIAL USE FIELD REPORT
A. GENERAL INFORMATION | permitNo. 65 = /2 & 1/
1. Owner: JAgunw “Mf/i“‘- ﬂb‘-‘-rv* &N&A"ﬂ"i Prone No. 487-/74% o %9525
Current Address: /3307 f'lté:$¢¢ﬂ_‘~0£\ L, /Vd.m-;iﬂ LA, f3E656
2. Accompanied by: Lo And /?“”‘/}"""’-“ EXAM. DATE: _/° // 7/ﬁ
Address: af a b Phone No. o5 ehore
Relationship to Permit Holder: gro vse o DBk Laretens
3. Source: J;ﬂ o ﬁfj tributary to Moo res Crerk

B. OVERLAP REVIEW

1. Other water rights with same place of use: 5?" 0 862§ oz ?é T /1250
(1 Copies Attached A/
2. Other water rights with same point of diversion: g5- 01972 - 0)377 = [12359 g4 3

- [2IT7 =~ O} "fgf 0 Copies Attached O Copies of Field Exam'’s Attached
_ Ao/R

C. SYSTEM DESCRIPTION

1. Diversion System Diagram: Indicate aEIEr‘r}afor components and distances between components. Indicate weir
size/ditch size/pipe i.d. as applicabie. Alternative diagram attached

U@C For o ; aﬁ‘&.‘w,ﬁ[}{ ﬂ?/mh

.

Scale: 17=_fus T T3 SEAlLE A T
2. B/Copy of U.S G S Quadrangle Attached O Aerial Photo Attached
Showing location(s) of point(s) of diversion and {required for irrigation of 10 acres or more).

lace(s) of use {required).
Photo of Diversion and System Attached
{required for all but single household domestic groundwater, and stockwater.



System Description {continued)

3. Narrative: Description (As operating at time of measurement. Indicate pressure number of sprinklers, etc)

A égf J’pﬂf"\-i_ @ﬁﬂm /O/ F) 5 o /,?,_ﬂ wa-. C dﬁ_AhJ ft.,ﬂz%—\ f,wf
fppaoe 200 £ of [0 gjn 3 Hew BF_of Y £ i _carted
up/w-f B Al q;t.owf-y I‘&J’}Sﬂ'\ se  Fawpd s fh 1157 o J‘az»w-ch hoeFen 12
need A kel 3 AM# /S'ﬁa}q &f el &S furwqpfe % s o Gand _
(é')‘?"-cfl—wo} A-(th.tﬂzlt. UJL) 77~c Aa"z ;..ug‘)‘w r} lﬁ.ﬁ“‘f I~ e fw/;;»-n-.. puN/ =-/+
gne Kirpns, //u/.am,../ wikn Crrcorped ol!JoLd-w-aL Feregs, of 90 5 §¢ /'f/f foeFrptpael)
Fo fawik Creek i 9" oty mﬁu sod o fn-.-,a/f it perellefiy  ane of
FHe o!::ci..m;.g. m);r.; "Z@_ )'HJ‘}LW /wf fee, S/?«a{'-ﬂ"‘-\ J':rucae /?7?

ee Remarks on page 4 for continuation

Wsl! or Diversion Pump Serial No.
Identification No.* Motor Make Hp Motor Serial No. Pump Make_ or Discharge Size

. VA swit | pre )
, g 7 7 7

*Code to correspond with No. on map and aerial photo

8. Point(s) of Diversion;

ident. | Gov't. :
! No. Lot. {4 [ % |% | Sec. | Twp. | Rge. County Maethod of Determination/Remarks
e b R 7 '
| I elne| W | /I | BE [ Jalle, | wsss 2% Guedf awo
b I nelse |ve| 13 7/ HopteTolyrot | Lised compass
Qe fine i DETH A °y? . e
endioatvl  fau’ fape | and Ipnc.w':} b
?/u‘f- pla.
' /o’ tnted
6. Place(s) of Use: Indicate Method of Determination wSes 7% ?
) NEY NW, SWiu SEV: -
Twp. Rge. Sec. |NEvi[NWU[sWia] SEY | NEW| NWVA] SWY4| SEY | NEVA| NWYi| SWYVs] SEVA | NEVE] NW4l SWIA| SEVL Totals
/3~ g | (8 D 0 |p
. . G| G |G

] | JAN 24 BT

Do nat usa this space s



fome rr'."c‘

[ Avome ¢ 5"""(: , ek 3 ek s (3)(,.‘2) f 2,4

nfa

Do not use this space
D FLOW MEASUREMENTS O Additional Data Sheets Attached
1
Calib.
Measurement Equipment Type Make Model No. Serial No. Size Date
MPA
] 2. Measuremaents: ,
] Flowr - ad /.,\n—-fw»«._it pa ;;.;4/&
1 . fore By € of Jactio,  pnens 3 b, deteils  ree  Attadut 1
I I 7
E. FLOW CALCULATIONS IZ/ Additionatl Computation Sheets Attached _
1. Measured Method: Mo
2. Alternate Method for Checking Purposes: Jr‘eg MJ; 7£1 Ul / /j .y, AWM-#' # /
-+ F. PUMP EFFICIENCY DATA (Optional) aA/A
Discharge Pressure: _______ psix231= ft{1); Dynamic pumping level: .- ft(2)
Total Head: {1)+(2)=__.__ {3} ; Flow rate: cfs (4)
Water HP: (3)x{4)+ 88 = .(B)
Meter Input KW: 3.6 x KH x CTRor MULT x PTR x - N/ T= (6)
Meter Input HP: (8) x 1.34 = (7
| Panel input KW Ave PF x __ Ave Volts x Ave Ampsx .001732=_____(6)
: Panel Input HP: (6)x 1.34 = {7} Efficiency: (5)/{7)x 100 = % -
d N, v Co (3¢5 )(rG935) = 199 & nta
G. VOLUME CALCULATIONS ff‘ :
’ . -‘.7:{" ':i*? o
1. Volume Calculations for Irrigation: N/A §5§E_.,§25?@M
] Vir. = (Acres Irrigated) x {Irrigation Requirement) = s Eﬁ?!:ﬂ
i 7
Vos = [Diversion Rate (cfs)] x {Days in Irrigation Season) x 1 9835 = Jz]f‘v’g‘i 79 “
V = Smaller of Vj; and V,, = 3 % .
‘ 7
2. Vol Calculations for Other Uses: . ~ 4
olume Calculations o:; Ler s)es, Sop ¢ 2 phoomh 2 (2Y06) 2 f12 ata

] - {.lu)(?ﬁf)(’--?"?f)‘ 724 afa i
,:;,p -m_ AH"‘”‘J'\ H”* ﬂz“' o) Ly :Hllsf I'ow—‘d. ﬁ[’“ witdd 1(;,. va-rﬂ:’.' err)‘";ﬂ
r-’?‘w st Aecd  jneedn! w12 /bu/aoj L, £t % of yaa Fre Aot apen (292 deye),
= [ on ¢frn wat.8 206 Lo ade . 2 ik’ sk 287 dbe T2 25 rErY z Fea & agA~ <




]H. REMARKS AND OVERLAP REVIEW ANALYSIS ,
(L) il fone ho be_oppue (on & o Cohndm M_H b D Q@

L

Jhrene  am ,azmj (deq NE _ Lopman u—/ cohBas fins f/ CodpnTin ” Regenon Rw(.i'-;ad
procanad (7S? M- § ;m»,! S0 ! ot , fho prard Sl N, K Sy v

N etk A M;pfwze..,.,.r..f wis  pustbk ﬁw- Fhe. At 731 faaﬁ-m./ Flire v
)’wm.....‘ pu-f ( Fogmenl toge end £ 4" acfluew, fne) vie e ye,z., Jeall Bl & 47 pipe (ree
A‘f'aul.pak AS) A il Glhomw & Lmalm fqn/ Bucdiad MO-MN—J‘ Howerer, rec. ohaded
co'p»‘. of jofialfy cvenn prena  Bidm fﬂ-tjs‘un} nmh«--jh\ This ,-z.,gﬂwﬁ o RaTe 1P

pesients

Zr:-...' t pedd flno b, 20 b foe 5o [Iawvf £Re pn-'u' [.e»ccé,?f‘ Coloszo)  Tricrewsd
/Laf’: i 0/‘/ 5;.2" j;l” gt ) NM F+ 5 fjw:ﬂ( o€ 3. s Lrmi 1.
Querdep - see  shpchuet # 2.

. RECOMMENDATIONS
1. Recommanded Amounts
Beneficial Use Period of Use Rate of Diversion Annual Volume
: From To Q (cfs) S 7.9 Vafa)
/7’e¢~7“":$ 4. 12f2/ 20
s pepshe /A' 1 2/2 /0 RS
Totals: . Lo - g/' S -

2. Recommended Amendments
B/Change P.D. as reflected above [0 Add P.D. as reflected above O None
[0 Change P.U. as reflected above 0O AddPU as reflected above O Other
J. AUTHENTICATION
: Field Examiner’'s Name ‘/J%“ /fym ?ﬁ/
Signature fﬁ"““’ /M. Q(e,:ﬁw- g Lw 5/2/1

Certification Date : / ? CONSULTANT SEAL
Field Report Preparation Date r0/12/8

K. Licensing recommendation shall be prepared by an ldaho Department of Water Resources
employee on a computer printout attached hereto.
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State of Idaho
Department of Water Resources

Permit To Appropriate Water

NO. 65-13332

I

Proposed Priority: July 2, 1991 Maximum Diversion Rate: 0.10 cFs
This is to certify, that JOAN PANCHERT

DARWIN PANCHERI

15501 STAGECCACH RD.

NAMPA, ID 83686
has applied for a permit to appropriate water from:

SPRING tributary of MOORES CREEK
and a permit is APPROVED for development of water as follows:

. BENEFICIAL USE PERICD OF USE  RATE OF DIVERSION
b HEATING .01/01 to 12,31 0.10 CFs

LOCATION OF POINT(S) OF DIVERSION: NESENE ~ Sec. 13, Township 13N, Range 03E
IR SENENE Sec. 13, Township 13N, Range 03E
Sy VALLEY County

PLACE OF USE: HEATING
TWN RGE SEC

) 13N 03E 13 NENE
CONDITIONS, /REMARKS:

1. Proof of construction of works and application of water to
beneficial use shall be submitted on or before September 1, 1992.

2. Subject to all prior water rights, '~ T E

3. Use of water under this permit is subject.to control by the
watermaster of State Water District No. 65.

’ 4. A lockable device, subject to the approval of the Department,

shall be installed on the diverting works in a manner that will

provide the watermaster suitable control of the diversion prior

] to diversion of water under this permit. f '

5. Use of water under this permit shall be non-consumptive,

6. Single point of diversion on Or near line between SENENE and
NESENE, S13, T13N, RO3E.

7. Heating use is for 1 home and 1 shop.

] h This permit is issued pursuant to the provisions of Section 42-204, Idaho Code.
Witness the seal and gi ature of the Director, affixed at Boise, this

[ :z gz"iigi of ' lQiitl.

!
| prEmARI AED g 2l

R. Keith Higginson, Director 7
SEP 04 1991 z
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65-13332

Ident. No. .

Py STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

APPLICATION FOR PERMIT

To appropriate the public waters of the State of Idaho

1 Name of applicant //‘ﬁﬂw*b éﬁ”& j;fw-)- /“N’Mdfj-f: Phone ?67 /3%6?

post offce actress /5507 Thepcsacd ~ fd. VN LA A4
2. Source of water supply f‘;ﬂ (AT which is a tributary of eores Cree
3. Location of point of diversion is JE& 1 of _A/E 14 of /U & 4, Cliovt‘. Lot

Sec. / 3 Township /3~ Range J€ B..M‘.__._%_ County; additional
points of diversion if any: _ /& Sewne J. /3 VAVEL S RIE

4. Water will be used for the foltowing purposes:

Amount % for Ao wtsms purposes from / / / to 7 ":’/3 /__ (both dates inclusive)
p¥ acra-feet per annum)
Amount for purposes from to (both dates inclusive)
{cfs or acre-feet per annumy)
Amount -. for purposes from to (both dates inclusive)
{cfs or acra-feet par annum)
Amount for purposes from to {both dates inctusive)
{cfs or acre-feat per annum)
5. Total quantity to be appropriated is (a) A and/or (b}
cubic fest par second acra feet per annum

6. Proposed diverting works:

a Description of ditches, flumes, pumps, headgates, etc. _._Z. 061D 24 fom 5 calleTin ,ﬁ?‘z‘)
3 v Z n . ) R "
/f- L{?J J;m,,y._}a & /’ZV /\AL‘.QA’W’ ',7£° Beny /&/)ﬁél-

£
’

i:. Height of storage dam — feet; active reservoir capacity — acre-feet; total
reservoir capacity — acre-feet; period of year when water will be diverted to storage:

= to - inclusive.
¢ Proposed well diameter is - inches; proposed depth of well is i feet.

e

d Is ground water with a temperature of greater than 90°F being sought?

7 Timé required for the completion of the works and application of the;ﬁﬁat’e?tﬁ the.proposed beneficial use is
e R '{a«‘.._"\

LT

5P 04159,

‘Z years (minimum 1 year}.




8.  Description of proposed uses (if irrigation only, go to item 9);

a. Hydropower; show totai feet of head and proposed capacity in KW.

b. Stockwatering; list number and kind of livestock.

¢. Municipal; show name of municipality.
d. Domestic; show number of households.
e. Other; describe fully /o By s € '
’ / frrnos oL Lt £F : /JTP-C %/4/
[ Shup (oo £1° " Cors o)

8. Description of place of use:
a. If water is for irrigation, indicate acreage in each subdivision in the tabulation below.
b. If water is used for other purposes, place a symbol of the use (example: D for Domestic) in the corres-

ponding place of use below. See instructions for standard symbols.

NE% NWv SWii SEW
TWP | RANGE | SEC. TOTALS

NEY | NW'] sWia | SEv | NE% | NWWA I SWA | SEV. § NEV | NWY SWwa | SE | NEv | NWva] Sww | SE%

)3V 36 |13 |G

Total number of acres to be irrigated ...

10. Describe any other water rights used for the same purposes as described above. 5 J- / Lﬂp §) ‘s
A Jovace 5.5 4 Fhea ‘és-k( N /ofm_gf .
11. a. Who owns the property at the point of diversion? /an /r c_,_JL
B. Who owns the land to be irrigated or piace of use? /ﬂﬁ‘m Jrenih
c. if the property is owned by a person other than the appl:cant, describe the arrangement enabling the

applicant to make this filing.

12 Remarks: Songle ﬁ”":ﬁ Pl //lu"érfldr) o //N‘k 4/0/ weens MENE
‘I .
Gl MESENE, S3 T3, LO3 & LN RAED
~ '--\x""“"M#J*-‘L’

Hechu  jr fon  / Aome Me / Shep.
7 - SEP 04 159

%L_‘,MA-



13. Map of proposed project: show clearly the proposed point of diversion, place of use, section number,
township and range number.

] Scale: 2 inches equal 1 mile

BE IT KNOWN that the undersigned hereby makes application for permit to appropriate the public waters of

the State of ldaho as herein set forth. Jp——

x (
-//‘& _ . (Applicant)
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'DETERMINATION OF THE RIGHT TO

| STIPULATION AND ORDER, Page 1

/ S AR s
’ CcCOP ,,(,, ~ ﬁ‘Zﬁ'ﬂ'@/’
,clvﬂ :52?" . (Lo

JIM JONES
Attorney Generat
State of idaho
Statahouse, Room 210
Boise, ldaho 83720
Telephone: (208) 334-2400

PHILLIP J. RASSIER

JOSEPHINE P. BEEMAN

Deputy Attorneys General
Department of Water Resources
450 West State Street

Boise, ID 83720

Telephone: (208) 334-4448

IN THE DISTRICT COURT OF THE TH:RD JUDICIAL DISTRICT OF THE

STATE OF IDAHO, IN AND FOR THE COUNTY OF GEM

IN THE MATTER OF THE GENERAL Civil No. 3667
THE USE OF SURFACE AND GROUND-
WATER OF THE PAYETTE RIVER
DRAINAGE BASIN

STIPULATION AND ORDER:
PANCHERIS/LITTLES/
A. L. CATTLE INC.

The director of the 1Idaho Department of Water
Resources, Darwin Pancheri and Joan L. Pancheri, Duane Pancheri
and Laura Pancheri ("Pancheris" herein), the estate of Myrn H.
Little, and A. L. Cattle, Inc. stipulate to the following water
rights for the Pancheris, the estate of Myrn H. Little, and A.
L. Cattle, 1Inc. within the Brush Creek drainage which is
tributary to the North Fork of the Payette River. All of these
water rights are 1listed in cqmplete detail in the attached

Exhibit A, but are listed in an  abbreviated form

here.
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" STIPULATION AND ORDER, Page 2

Brush Creek, tributary to North Fork, Payette River

65-6628 (Pancheris): 12.56 cfs for irrigation with a
priority date of 4/1/1912;

65-1979 (A. L. Cattle, 1Inc.): 6£.24 cfs for
irrigation with a priority date of 6/1/1918;

Moores Creek, tributary to Brush Creek

65-11250 (Pancheris): 4.86 cfs for irrigation with a
priority date of 5/1/1899;

Andy Creek, tributary to South Fork Moores Creek, and

South FPork Moores Creek, tributary to Moores Creek

65-11280 (A. L. Cattle, 1Inc.): 1.06 cfs for
irrigation with a priority date of 6/1/1902.

With respect to right 65-11280 {in the name of A. L.
Cattle, 1Inc.), the Pancheris and A. L. Cattle, Inc.
agree as follows. Although right 65-11280 on Andy
Creek is junior in priority to the Pancheri’s
downstream tright 65-11250 on Moores Creek, it will be
considered for distribution purposes to be a prior
right as long as the following conditions are
satisfied: '

a. The use of water by A. L. Cattle, Inc., its
successors and assigns under right 65-11280 will not
be expanded to lands not shown to be irrigated on the
attached Exhibit A. That is if the Exhibit shows a
given number of acres irrigated in a quarter section,
A. L. Cattle, Inc. will not increase the number of
acres being irrigated in that fractional section.’

b. A. L. Cattle, Inc. agrees, for and on behalf of
itself, successors and assigns, not to change the
method of irrigating under 65-11280 even though the
method of irrigating can be changed without
increasing the consumptive use, such as changing from

the present method of irrigating, flood irrigation,

to sprinklers.
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c. A.

itself, 1its

L. Cattle, Inc. agrees for and on behalf of
successars

and assigns not to change

either the place of use of the water or the points of
diversion without first obtaining the written consent

of the
assigns.

Pancheris

the Pancheris’

d. A, L. Cattle, Inc. agrees, for and on behalf of

itself, 1its
in such a
propagation of

natural drainage

successors and assigns to use the water
manner that all water not needed for the
crops
or will be returned back to Moores

will either be 1left in the

Creek upstream from the Pancheris’ point of diverison
as it presently exists. -

e. The enforcement of those conditions which occur

after
will be the
except that Water

the water is diverted from the natural channel
responsibility of the private parties,
Resources may also exercise its

authority under Title 42, Idaho Code.

4. Springs, tributary to Moores Creek

§5-1972 (estate of Myrn H. Little): .04 cfs for

domestic purposes with a priority date of 5/1/1901;
§5-1973 (estate of Myrn H. Little): .01 cfs for

domestic purposes with a priority date of 5/1/1901.
The Pancheris, &the estate of Myrn H. Little and A. L.
cattle, Inc. further agree, based upon this stipulation, to
withdraw the objecticns that each had filed affecting their

respective rights on Brush Creek, Moores Creek and Andy Creek.

Dated this‘éZEég day of December, 1986.

STIPULATION AND ORDER, Page 3

RINGERT, CLARK, HARRINGTON,
'REID, CHRISTENSON & KAUFMAN,
TERED
ﬂﬁ 22 -30-86

William F/ Ringert, a member
of the firm

Attorneys for Darwin Pancheri,
Joan L. Pancheri, Duane
Pancheri, and LaufiiPancheri

g8, -';'!wl'b .

JUL 2 41325

successors and
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ppp——
z %w—»—:@ I 7 Lecondut 175
Louie Gorromo, Attorney for
Claimant Agnes Brailsford,

Personal Representative of the
Estate of Myrn H. Little,

Deceased and for Claimant

A. L., Cattle, Inc.

JIM JONES
Attorney General

Dikhne ) Baman 2t Mumde
@bseﬁhine P. Beeman
eputy Attorney General
Idaho Department of Water
Resources

; g A3
L 247



PHILLIP J. RASSIER
JOSEPHINE P. BEEMAN
- Deputy Attorneys General
Department of Water Resources
450 West State Street
Boise, ID 83720
Telephone: (208) 334-44438

IN THE DISTRICT COURT QOF THE THIRD JUDICIAL DISTRICT OF TEE

STATE OF IDAHO, IN AND FOR THE COUNTY OF GEM

IN THE MATTER OF THE GENERAL ) Civil No. 3667
DETERMINATION OF THE RIGHT TO }
THE USE OF SURFACE AND GROUNDWATER ) ORDER
OF THE PAYETTE RIVER DRAINAGE )
BASIN )
- )

The foregoing stipulation having come duly and regularly
before the court and good cause appearing therefore,

IT IS HEREBY ORDERED that the objections filed by the
Pancheris as to their rights 65-6622, 65-6629, 65—6628, and
65-11250 be dismissed with prejudice; further that the objec;ions
to and protests filed against Pancheris’ water rights by A. L.
Cattle, 1Inc. and the estate of Myrn H. Little and against the
water rights of A. L. cattle, 1Inc. and the estate of Myrn H.
Little by Pancheris be dismissed with prejudice and without
attorneys fees and costs to any party.

IT IS5 FURTHER ORDERED that A. L. Cattle, Inc.’s water
rights 65-1979, 65-11280 and the estite of Myrn H. Little’s water
rights 65-1972 and 65-1973 listed in the attached Exhibit A are

deemed admitted and conceded by the Pancheris, their heirs,

ORDER, Page 1 JUL 2 41396



successors and assigns as true and accurate, and subject to the
conditions stated on pages 2 and 3 of the Pancheris/Littles/A. L.

Cattle Inc. stipulation.

IT IS FURTHER ORDERED that the Pancheris’ water rights
65-6628 and 65-11250 listed in thg attached Exhibit A are deemed
admitted and conceded by A. L. Cattle, Inc. and the estate of Myrn
H. Little and their successors and aééigns as true and accurate,
and subject to the conditions stated on pages 2 and 3 of the

Pancheris/Littles/A. L., Cattle Inc. stipulation.

DATED this _3® day of December, 1986.

/s/ .
JIM R. DOOLITTLE
District Judge

Rons e e
AN LI
%?::‘t.a‘“ it MY

_ JUL 2 41396
ORDER, Page 2
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JIM JONES .
Attorney General
State of idaho
Statehouse, Room 210
Boise, Idaho 83720
Telephone: (208) 334-2400

PHILLIP J. RASSIER

JOSEPHINE P. BEEMAN

Deputy Attorneys General
Department of Water Resources
450 West State Street
Boise, ID 83720 :
Telephone: {208) 334-4448

IN THE DiSTRICT COURT OF THE THIRD JUDICIAL DISTRICT OF THE

STATE OF IDAEO, IN AND FOR THE COUNTY OF GEM

IN THE MATTER OF THE GENERAL ) Civil No. 3667
PDETERMINATION OF THE RIGHT TO )
THE USE OF SURFACE AND GROUND- ) STIPULATION AND ORDER:
WATER OF THE PAYETTE RIVER } PANCHERIS AND LESLIE
)
)

DRAINAGE BASIN

The director of the Idaho Departmen£ of Water
Rescurces, Darwin Pancheri and Joan L. Pancheri, Duane Pancheri
and Laura Pancheri ("Pancheris" herein), and wWilliam John
Leslie ("Leslie” herein) stipulate to the following water
rights for the Pancheris and Leslie, and A. L. Cattle, Inc.
within ;he Brush Creek drainage which is tributary to the North
Fork of the Payette River. 'All of these water rights are
listed in complete detail in the attached Exhibit A, but are

listed in an abbreviated form here.

3380

STIPULATION AND QRDER, Page 1

JUL 2 4 e



" STIPULATION AND ORDER, Page 2

Andy Creek, tributary to South Fork Moores Creek
65-3420 (Leslie): 2.08 cfs for irrigation with a
priority date of 4/1,/1894;

House Creek, tributary to North Fork Moore’s Creek

65-3419 (Leslie): 2.62 cfs for irrigaticn with a
priority date of 4/1,/1894;

Moores Creek, tributary to Brush Creek

65~11250 (Pancheris): 4.86 cfs for irrigation with a
priority date of 5/1/1899; ‘

North Fork Moores Creek, Eributary to Moores Creek

65~3419 (Leslie): 2.62 cfs for irrigation with a
priority date of 4/1/1894;

65-3420 (Leslie): 2.08 cfs for irrigation with a
pricrity date of 4,/1,/1894;

South Fork Moores Creek, tributary to Moores Creek

65~342¢ (Leslie): 2.08 cfs for irrigation with a
priority date of 4,/1/18%4;

Springs, tributary to Moores Creek

65-3418 (Leslie): 0.04 cfs for irrigation with a
priority date of 4/1/1910.

With respect to rights 65-3418, 65-3419, 65-3420 (in
the name of Leslie), the Pancheris and Leslie agree
as follows. Although right 65-3418 on springs
tributary to Moores Creek is junior in priority to
the Pancheris’ downstream right 65-11250 on Moores
Creek, it will be considered for distribution
purposes to be a prior right as long as the following
conditions are satisfied:

2. The wuse of water by Leslie, his successors,
heirs and assigns under rights 65-3418, 65-3419, and
65-3420 will not be expanded to lands not shown to be
irrigated on the attached Exhibit A. That is if the
Exhibit shows a given number of acres irrigated in a
quarter section, Leslie will not increase the number
of acres being irrigated in that fractional section.
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b. Leslie agrees, for and on behalf of himself, his
successors, heirs and assigns, not to change the
method of irrigating under rights 65-3418, 65-3419,
and 65-3420 even though the method of irrigating can
be c¢hanged without increasing the consumptive use,
such as changing from the present method of
irrigating, flood irrigation, to sprinklers.

¢. Leslie agrees for and on behalf of himself, his
successors, heirs and assigns not to change either
the place of wuse of the water or the points of
diversion without first obtaining the written consent
of the Pancheris or the Pancheris’ successors, heirs
and assigns. A replacement to a damaged headgate
will not constitute a change in point of diversion
where the point of diversion is not substantially
changed.

d. Leslie agrees, for and on behalf of himself, his
successors, heirs and assigns to use the water in
such a manner that all water not needed for the
propagation of crops will either bhe 1left in the
natural drainage or will be returned back to Moores
Creek upstream from the Pancheris’ point of diverison
as it presently exists. The parties to this
stipulation acknowledge the existence of a rotation
agreement between Leslie and MacGregor which is
attached as Exhibit B.

e. The enforcement of those conditions which occur
after the water is diverted from the natural channel
will be the responsibility of the private parties,
except that Water Rescurces may also exercise its
authority under Title 42, Idaho Code.

The Pancheris and Leslie further agree, based upon
this stipulation, to withdraw the objections that each had
filed affecting their respective rights on Andy Creek, House
Creek, Moores Creek, ©North Fork Moores Creek and South Fork

Moores Creek.

f - -ﬁ y vy

e f F- hi

i o A
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STIPULATION AND ORDER, Page 3 JUL 2 4159
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Dated this ééf? day of December, 1986.

RINGERT, CLARK, HARRINGTON,
REID, CHRISTENSON & KAUFMAN,

e it

William F/ Ringert, a member
of the firm

Attorneys for Darwin Pancheri,
Joan L. Pancheri, Duane
Pancheri, and Laura Pancheri

COLLINS & MANLY

By: /‘ '--U\\/Q/\‘ Tlz Lece e 4%
William D._Collins,

Attorneys for William John
Leslie

JIM JONES

ttorney General |
fg;%ééZkz—7?%@Zﬂauz b M @mber /

Cfﬁoséphine P. Beeman
Deputy Attorney General
Idaho Department of Water

Resources
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PHILLIFP J. RASSIER

JOSEPHINE P. BEEMAN

Deputy Attorneys General
Department of Water Resources
450 West State Street

Boise, ID 83720

Telephone: (208) 334-4448

IN THE DISTRICT COURT OF THE THIRD JUDICIAL DISTRICT OF THE

STATE OF IDAHO, IN AND FOR THE COUNTY OF GEM

IN THE MATTER OF THE GENERAL ) Civil No. 3667
DETERMINATION OF THE RIGHT TO )
THE USE OF SURFACE AND GROUNDWATER ) ORDER
OF THE PAYETTE RIVER DRAINAGE )
BASIN )
y

The foregoing stipulation having come duly and regularcly
before the court and good cause appearing therefore,

IT IS HEREBY ORDERED that the objections filed by the
Pancheris as to their rights 65-6622, 65-6629, 65-6628, and
65-11250 be dismissed with prejudice; further that the objections
to and protests filed against Pancheris’ water rights by Leslie
and against the water rights of Leslie by Pancheris be dismissed
with prejudice and without attorneys fees and costs to any party.

IT IS FURTHER ORDERED that Leslie’s water rights
65-3418, 65-3419 and 65-3420 listed in the attached Exhibit A are
deemed admitted and conceded by the Pancheris, their heirs,
successors and assigns as true and accurate, and subject to the
conditions stated on pages 2 and 3 of the Pancheris and Leslie

stipulation.

IT IS FURTHER ORDERED that the Pancheris’ water right

FAjMB AT v,
-y A b’

65-11250 listed in the attached Exhibit A is deemed admiEtedNahd

ORDER, Page 1 JUL 2 4%



conceded by Leslie, his successors, heirs and assigns as true and
accurate, and subject to the conditions stated on pages 2 and 3 of

the Pancheris and Leslie stipulation.

DATED this,(?o._day of December, 1986.

AYA _
JIM R. DOOLITTLE
District Judge

ORDER, Page 2
JUL 2 41005



12786

- o, .

RIGHT
NUMBER

-, .

65~-3420

65-11280

PANCMERI/LITTLE/A.L, CATTLE STIFULATION
PANCHERI/LESLIE STIPULATION
EXRIDIT A ~ LISTING OF WATER RIOHTS

- - - - . - - —-— - - - - - - - - - - - - - - - - — - - - N -

PRIORITY USE PERXOD MAXIMUM

HAME AND ADDRESS DATE WATER USE YROM T0 DIVERSION
SOURCE:! ANDY CREEX TRIBUTARY: MOORES CREEK, SOUTH FORK
LESLIE, WILLIAM JOHN . 04-01--1894 IRRIGATION 04-15 10-15 2.08 CFS

2404 NORTH 21S8T

BOISE, Ib 431702

CTHER RIGHTS: 65-3418

REMARKS: 2 P/D IN SWNE, S14, T13N, R3IE.
SOURCES ARE MOORES CREEK, NORTH FORK AND MOORES CREEK, SCUTH FORK
TRIB. MOORES CREEX AND ANDY CREEK TRIH. MOOREY CREEK, SOUTH FORK.
PT. OF INJECTION INTO ANDY CREEK IN NESW S14 TI13N R 3IE. PT. OF
REDIVERSION IN SWHE 514 T13W R 3E.

POINT OF DIVERSXON!

T13n RO3E S14 SWNE
RESW
PLACE OF USE: IRRIGATION °
T13H RO3E 312 sWuw 36 SENW 9
sid NENE 1 SWNE 20 SENE 38

£04 ACRES TOTAL

A. L, CATTLE, INC. 06-01-1902 IRRIGATION 04-15 10~18 1.06 crs
€/0 AGNES BRAILSFORD .
P.O. BOX 180 .
HAGERMAN, ID 83332 .
REMARKS: PT. OF INJECTION INTO ANDY CREEK IN NESW, 814, T13N, RIE.
PT. OF REDIVERSION IN NWSE, 514, T1J)N, RIE.
SOURCES FOR THIS RIGHT ARE HOORES CREEX, SOUTH FORK TRIB.

MOORES CREEK AND ANDY CREEK TRIB. MOORES CREEK, SOUTH PORK.
FOINT Of DIVERSION:

T1IN ROIE S14 NESW
RYSE
PLACE OF USE: IRRIGATION
T1IN ROJE S14 HESE 24 KWSE 27 SWsE 2

53 ACRES TOTAL

PAGE 1

P

STAGE

- L -

BENEFICIAL
USE

BENEFICIAL
USE




12/86

RIGHT
NUMBER

RAME AND ADDRESS

65-6628 PANCHERI, DARWIN

PANCHERI, JOAN L.

PANCHERI, DUANE

PANCHERI, LAVRA

MELBA, ID 83641

OTHER RIGHTS: £5-1696.

REMARKS: 2 P/D IN SESW, 518

POINT OF DIVERSION:

TL3N ROIE Si3

T13IN ROAE 518

PLACE OF USE:

TL3N ROAE 517
8148
819

SWSE
SESW
IRRIGATION
LTO4(SHNW) 3
LTOA(SWSW) §
LTOS(NENE)}]2
-SESW 32
LTLL(KWSW)LT
LTO4 (NWEW) 1
LTOS(RENE} 2}
TOTAL

520

529

830

628 ACRES

65~1979 A, L. CATTLE, INC,
C/0 AGNES BRAILSFORD
P,0. BOX 100
HAGERMAN, ID 83318
OTHER RIGNTS: 65-11280
POINT OF DIVERSION:

PANCHERY /LITTLE/A.L., CATTLE STIPULATION
PARCHERI/LESLIE STIPULATION
EXHIBIT A -~ LISTING OF WATER RIGHTS

PRIORITY
DATE

- - - - - - o -

WATER USE

- - - wm w - - - - - - -

SOURCE: PRUSH CREEK TRIBUTARY !

04-01-1912 IRRIGATION

¢ T13N, RAE.

BWSW 18 LT13{sWSW)15

SESW 19 RESE 15

NUNE 40 SWNE 40

RESE 40 RWSE 40
LT12{8W5W)}20

LT14{8ESW) &
HWSE 6
LTO6(SENE}22
SHWSE 40

06-01-1918 IRRIGATIONR

T13N¥ ROJIE 814

323
PLACE OF uUsi:
T13H RO3E 8513

514
TAIN ROAE 518

SESE
NWNE
IRRIGATION
sSwNE 3
NWSE 21
HESE 1)
LTO2{SWNW)13

SENE 16 NESW 29

swsE 8
SENW 323

SESE 10
NESW 238

NWSW 39

312 ACRES TOTAL

! : N r

LTO3 (NWSW) 18

PAGE 2
USE PERIOD MAXIMUM
TRoM TO0 DIVERSION STAGE
PAYETTE RIVER, RORTH FORK
04-15 10-15 12.56 crs BENEFICIAL
SWSE 19 LTOS5(SESE}3S
NENW 12 SENW 27 HESW 238
SESE 40
04-15% 10-15 6.24 Crs BENEFICIAL
UsE
SWSW 26 SESW 6 NESE 37




PANCRERI/LITTLE/A.L. CATTLE STIPULATION

PANCHERI/LESLIE STIPULATION
PAGE 3

12/86 EXHIBIT A - LISTING OF WATER RIGHTS
RIGHT PRIORITY USE PERIOD MAXIMUK
NUMBER NAME AND ADDRESS DATE WATER USE PROM  TO DIVERSION STAGE grem
o L T T e a a2 e L A e e e e e e e e S e e e e A= b
At
SOURCE: DORA CREEK TRIBUTARY: SARD CREEK unﬁ.m m
e
$5-3407  MACGREGOR LAKD & LIVESTOCK €O, INC. 04-01-1897 IRRIGATION 04-15 10-15 1.00 crs DECREE 3, <
P.0. BOX 5128 u.,.._w
BOXSE, ID A370% My «2
OTHER RIGHTS: 65-11411 PR o
REMARKS: 2 P/D IN SWSW, 811, T13N, RIE AND - =
3 p/D 1IN SESW, S11, T13N, RIK, "
POINT OF DIVERSION: .
T13N ROJE S1) SWSW o
SESW
PLACE OF USE: TRRIGATION
T1IN ROIE S1) swew 11 SESW 39
50 ACRES TOTAL .
!
SOURCE: HOUSE CREEK TRIBUTARY: MOORES CREEK, NORTH FORK
65-3419  LESLIE, WILLIAM JOHN 04-01-1894 IRRIGATION 0415 10-1% 2.62 cPS  BENEPICIAL
2404 HORTH 21ST mn-ﬂ..—ﬁ USE
BOISE, ID 83702 o’
REMARKS: SOURCES ARE HOUSE CREEX, TRIS. MOORES CREEK, NORTH GRAEEK) AND m
MOORES CREEK, NORTH FORK, TRIA, MOORES CREEK. P R U TR BV N PSRN RY
POINT OF DIVERSION: - .
T138 ROIE S11 sEsk e 2oy gectiey,
s13 NWNW
814 SWHE
PLACE OF USE: IRRIGATION
TA3IN RO3IE 811 SESE 19
812 swsw 12
$13 MWW 30 swew )
s14 NENE 39 SWRE 8
131 ACRES TOTAL

i



12/86

RIGHT
RUMBER

65~34086

65~3408

PANCHERI/LITTLE/A.L. CATILE STIPULATION
PANCHERL/LESLIE STIPULATION
EXHIBIT A - LISTING OF WATER RIGHTS

- e - - - - — - - e - - -~ -~ e -— - - - s ™ aun - - - e - -

PRIORITY USE PERIOD
NAME AND ADDRESS DATE WATER USE FROM TO

- -— - - - - - - - . - e - - - - - - - - - - - - -~ - - -

SOURCE: HOUSE CREEK

MACGREGOR LAND & LIVESTOCK CO. C4—-G1~1897 IRRIGATION 04~15 10-15
P.O. BOX 5128
BOISE, ID 831705
REMARES: 2 P/D FROM HOUSE CREEK IN NRENW, 514, T13N, RIE.

SOURCES ARE MOQRES CREEK, NORTH FORK, TRIB. MOORES CREEK: HOUSE

CREEK, TRIB. MOORES CREEK, NORTH FORK,
POINT OF DIVERSION:

T1IN RO3E S1d swne
MENY
SENW

PLACE OF USE: IRRIGATION
T13IN RO3E 311 SWSE 19
514 HWHE 39

78 ACRES TOTAL

MACGREGOR LAND t LIVESTOCK CO. INC, 04-01-1497 IRRIGATION 04-15 10-15
P.O, BOX 5128
BOISE, ID 81370% .
REMARKS: 2 P/D IN NENW, $14, T13N, RIE AND 3 P/D IN NWNW, S14, Ti3N, RIE
FROM SAND CK., TRIB. WILLOW CREEK.
SOURCES ARE SAND CK., TAIB. WILLOW CK.: MOUSE CR., TRIB.
HOORES CK., MORTH FORK.
POINT OF DIVERSION: _

T1IN ROJE S14 NENW
NWNW
SENW
PLACE OF USE: IRRIGATION
T1IN ROIE S14 RENW 38 NWEW 8

46 ACRES TOTAL

-

MAXINUM

DIVERSION

- am mm o

TRIBUTARY: HOORES CREEK, NORTH FORK

1.56 Crs

.72 crs

PAGE 4
- - - -
STAGE
- - - ) o
# 95
‘ &
p 3
DECREE o2
o |
=
=
DECREE




12,06

-

RIGHT
NUMBER

- .

65-11250

65-3419

- - am - - - e - - -~ - - - - an - - - - - - - - -

PANCHERT/LITTLE/A.L. CATTLE STIPULATION
PANCHERT/LESLIE STIPULATION
EXHIBIT A - LISTING OF WATER RIGHTS PAGE 5

- - - ea - . - - - — - -~ -—

PRIORITY USE PERIOD MAXIMUM
HAME AND ADDRESS DATE WATER USE FROM T DIVERSION STAGE

- - P . - - - - - - - -

SOURCE: MOORES CREEX TRIBUTARY: BRUSH CREEK

PANCHERT, DARWIN 05-01-1499 IRRIGATION 04-15 10-15 4.86 crs BENEFICIAL
PARCHERI, JOAN L. ’ USE
PANCHERT, DUANE
PAKCHEAL, LAURA
MELBA, ID 83641 :
OTHER RIGHTS: 652534, 63-2696.,
POINT OF DIVERSION:
T13N ROIE 813 SENE
PLACE OF USE: IRRIGATION
T1IN ROAR 807 sWSE 16 seag 9
817 LTOA(SWNW) 8
818 NENE 27 RwnE 38 SWHE 38 SENE 19 NENW 22 LTOL{NWNW) O NESE 13
NWSE 24
243 ACRES TOTAL

SOURCE:.MOORES CREEK, NORTH FORK TRIBUTARY: MOORES CREEK

LESLIE, WILLIAM JOHN 04-01-1894 IRRIGATION 04-15 10-15 2.62 Crs BENEFICIAL
2404 NORTH 2187 USE
BOISE, ID 83702 ‘
REMARKS: SOURCES ARE HOUSE CREEK, TRIB. MOORES CREEK, NORTH CREEK AND
MOORES CREEK, RORTH FORK, TRID, MOORES CREEX.
POINT OF DIVERSION:

TL1IN RO3E 811 SESE
s1) Hunw
814 SWNE
PLACE OF USE: IRRIGATION
T13N AO3E 811 SESE 139
512 SUSW 12
813 RWRW 30 sunw 3
sid HENE 19 SWNE 8

131 ACRES TOTAL

JUL 2 41995




12/86

RIGHT
NUMBER

- - -

65-3420

653406

PARCRERL /LITTLE/A.L. - CATTLE STIPULATION
PANCHERL/LESLIE STIPULATION
EXHIPIT A - LISTING OF WATER RIGHTS

- es e me e s e Em wa o Ea  mp sy M e e e dm ae e A ms e ma o oA oA A

PRIORITY USE PERIOD

NAME AND ADDRESS DATE WATER USE FROM TO
SOURCE: MOORES CREEK, NORTH FORK TRIBUTARY: MOORES CREEK

LESLIE, WILLIAM JOHR 04-01~1894 IRRIGATION 04-15 10-15

2404 NORTH 213T

BOISE, ID 81702

OTHER RIGHTS: 65-3418

REMARKS: 2 P/D IN SWNE, 'S14, T13H, RIE.
SOURCES ARE MOORES CREEX, WORTHM FORK AND MOORES CREEK, SOUTH
FORK TRIB. MOORES CREEK AND ANDY CREEK TRIB. MOORES CREEK, SOUTH FORK.
PT. OF INJECTION INTO ANDY CREEK XN NESW S14 Ti13N R 3E. PT. OF
REDIVERSION IN SWNE Sid T13N R 3E.

POINT OF DIVERSION:

T13H ROIE S14 SWRE
HESW
PLACE OF USE: IRRIGATION
T13N ROIE S1) sunyW 16 SENW 9
514 "NERE 1 SWNE 20 SENE 238

104 ACRES TOTAL
MACGREGOR LAND & LIVESTOCK CO. 0£-01-1897 IRRIGATION 04-15 10-1%
P.0. BOX 5128 _
BOISE, ID 83705
REMARKS: 2 P/D FROM HOUSE CREER IN NENW, 8514, TLIN, R3E.

SOURCES ANE MODRES CREZK, NORTH FORK, TRIH, MOORES CREEK: HOUSE
CREEK, TRIB. MOORES CREEK, NORTH FORK.
POINT OF DIVERSION:

Ti3H RO3E S14 SWNE
HENW
SENW
PLACE OF USE: IRRIGATION
T1IM ROIE 811 SWSE 39
514 NURE 39

78 ACRES TOTAL

MAXIMUM
DIVERSION

-

— - -

2.08 crs

L.56 crs

BEREPICIAL
USE

DECREE

JUL 2 41002
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12/86

RIGHT
NUMBER

- e e

65~3420

65--112480

PANCHERI/LITTLE/A.L. CATTLE STIPULATION
PANCHRERL /LESLIE STIPULATION
EXHIBIT A - LISTING OF WATER RIGHTS

- — - - - - - Y - — - -~ - . - - - - - - - - - - - - - - - - - -

PRIORITY USE PERIOD MAXIMUM
HAME AND ADDRESS DATE WATER USE FROM TO DIVERSION
SOURCE: HMOORES CREEK, SOUTH FORK TRIBUTARY: MOORES CREEK
LESLIE, WILLIAM JOHN . 04~-01-1894 IRRIGATION 04-15 10~15 2.08 crs

2404 NHORTH 2157

BOISE, ID 83702

OTHER RIGHTS: 65--3418

REMARKS: 2 P/D IN SWNE, S14, T13N, RIE.
SOURCES ARE HOORES CREEK, NORTH FORK AND MOORES CREEK, SOUTH
FORK TRIB. HMOORES CREEK AND ANDY CREEK TRID. MOORES CREEX, SOUTH PORK.
PT. OF INJRCTION INTO ANDY CREEX IN NESW S14 T1IM R 3E. PT. OF
REDIVERSION IN SWNE £14 TI13IR R 3E.

POINT OF DIVERSION:

Ti3N ROIE 314 SWHE
nESW
PLACE OF USE! IRRIGATION
T13N ROIE S13 SWNW 36 SENY 9
514 NENE 1 SWNE 20 SENE 38

104 ACRES TOTAL

A, L. CATTLE, INC, 06-01-1902 IRRIGATION 04~15 10-15 1.06 crs
C/0 AGNES BRAILSFORD
P.0. 80X 180
HAGERMAN, ID 83332
OTHER RIGHTS: 65-1979
REMARXSt PT. OF INJECTION INTO ANDY CREEK IN MESW, sid, TLIN, RIE.
PT. OF REDIVERSION IN NWSE, 814, TIi3N, RIE,
SOURCES FOR THIS RIGHT ARE MOORES CREEK, SOUTH FORK TRID.
MOORES CREEK AND ANDY CREEX TRIBR. MOORES CREEK, SOUTH FORK.
POINT OF DIVERSION:

T13N ROIE 514 HESYW
Huse
PLACE OF USE: IRRIGATION
T13N RO3E $14 NESE 24 RWSE 27 SWSE 2

53 ACRES TOTAL

STAGE

BENEFICIAL
USE

BENEFICIAL
USE

AN E?'4IEQST?



Avrmr

65~3408

PANCHERI/LITTLE/A.L. CATTLE STIPULATION
PANCHERI/LESLIE STIPULATION
EXHIBIT A — LISTING OF WATER RIGHTS

PRIORLTY
HAME AND ADDRESS DATE WATER USE
SOURCE: SAND CREEK TRIBUTARY:
MACGREGOR LAND & LIVESTOCK CO. INC., 05~01-1897 IRRIGATION

P.0. BOX 5124

BOISE, ID 83708

REMARKS: 2 P/D IN NENW, 514, T13H, RIE-AND 3 P/D IN KwWHW, Sid, T13H, R3E
TROM SAND CK., .TRIP, WILLOW CREEK.
SOURCES ARE u>ZW\m , TRIB, WILLOW CK.: HOUSE CR., TRIB.

MOORES CX., N roRK.,
POIRT OF DIVERSION /
T13N RO3E S14 NENW
e /

Is

TLIN RO3E S$13

f 7 s . ! o f B ; - _ —_

USE PERIOD
FROM TO

- - - - -

WILLOW CREEK

04-15 10-15

-

MAXIMUH
DIVERSION

- -

72 Crs

DECREE

JUL 2 44905




65-1912

65-1973

6534118

PANCHERI/LITTLE/A.L. CATTLE STIPULATION
PANCHERL/LESLIE STIPULATION
EXHIBIT A - LXSTING OF WATER RIGHTS

- - - £ - - - - - - - - . - - e ™

PRIORITY USE PERIOD MAXTIKUM
NAME AND ADDRESS DATE WATER USK FRON TO DIVERSION

- - - - - - - - - - am am - - - - - - - - - - - - - - - - - s - am - -

SCURCE: SPRING TRIBUTARY: MOORES CREEX

LITTLE, MYRN H. : 05-01-1561 01-01 12-31 POMESTIC .04 Crs
€/0 AGNES BRAILSFORD 1.20 Ara
P.0. BOX 180

HAGERMAN, ID 83332

POINT OF DIVERSION:

T13IN RO3E 511 SENE

PLACE OF USE:

T138 ROIE 513 SENE

LITTLE, MYRN M. 05~01~1%901 01-01 12-31 DOMESTIC .01 CFS
C/0 AGNES BRAILSFORD L.20 AFA
P.0. BOX 180 '

HAGERMAN, ID 83332

POINT OF DIVERSION:

T13N RO3E 511 - SENE

PLACE OF USE!

T13N RO3E 81} SENE

LESLIE, WILLIAM JOHN . 04-01-1%910 IRRIGATION 04-15 10-15 .04 CPS
2404 NORTH 21ST

BOISE, ID 81702

OTHER RIGHTS: 65-3420

POINT OF DIVERSION!

TiIW ROIE 512 SERY
PLACE OF USE! IRRIGATION
T1IN ROJE 813 SENW 12

2 ACRES TOTAL

PAGE 9 #
Ak
STAGE g
L
- - 2

BENEFICIAL
‘USE

BENEFICIAL
USE

BENEFICIAL
USE

JUL 2 410ag




65-6622

6§5-6629

PANCHERI/LXTTLE/A.L. CATTLE STIPULATION
PANCHERI/LESLIE STIPULATIOR
EXHIBIT A - LISTING OF WATER RIGHTS

- - - - - - - - - - - - - - - - - - - - - - - -

PRIORITY
HAME ARD ADDRESS DATE WATER USE

- a - a - - - - - - - ma  ws  am  ma - - - - - - an -

DISALLOWED CLAIMS

PANCHERX, DARWIN

PANCHERI, JOAN L.

PANCHERI, DUANE

PANCHERI, LAURA

MELBA, ID 83641

REMARKS: HO BENEFICIAL USE FOURD-USE FORPEITED OR APONDOHED.

PANCHERL, OARWIN

PANCHERL, JOAM L.

PANCHERI, DUANE

PANCHERI, LAURA

MELBA, ID 83541 :

REMARKS: RECOMMENDED AS AT, 65-11250,

- . - -

USE PERIOD

FROM TO

MAXIMUK
DIVERSION

JuL 24




Scanlin Draft Report
August 4, 2003







AN ENGINEERING

/ 'd Environmental Engineering

August 4, 2003

Caral MacGregor

P.O. Box 568

Cascade, ID 83611

Subject: Draft Response to IDWR Regarding Test Well Proposal

Dear Carol:

A Enclosed for your review and comment please find a draft response to Rob Whitney's email of
July 1, 2003, and Gary Spackman’s letter of June 5, 2003.

I have contacted Dr. Paul Donaldson at Boise State University in an effort to obtain a copy of his
report to Eastern Western Corporation regarding test well siting studies in 1995 | am waiting to
receive the report -and will include it in the final response to IDWR.
Please contact me after you have reviewed this information.
Sincerely,

\5?227)»( oo
Terry M. Scanfan, P.E.

Cc: Jo Beeman /

RECEIVED AUG - 5 2003

600 East River Park Lane, Suite 105 " Telephone (208) 383-4140
Boise, Idaho 83706 Facsimile (208) 383-4156
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FIGURE 1
MACGREGOR GEOTHERMAL TEST WELL CONCEPT
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Proposed Geothermal Monitoring Plan - Belyidere Hot Spring Area
March 12, 2001

A geothermal monitering program is preposed to provide data related to pending Applications for
Permit 65-13912, 65-13813, 65-13586. The applications have been submitted by Carol Lynn
MacGregor and have been protested by Duane and Laura Pancheri and Darwin and Joan
Pancheri. The Pancharis divert water from the hot spring under water rights 65-13332 and &§5-
12981

The purpose of the monitoring pregram is to document (1) existing discharge rates and
temperatures at the springs and (2) existing diversion rates and source temperatures undsr water
rights 83-13332 and §5-12981. The proposed manitoring program will supplement initial '
monitoring conducted on January 27, 2001, Monitoring sheuld take place for a one-yaar period
beginning in the spring of 2001, .

This pian has been jointly prepared by Terry Scanlan (consuitant to MacGregor) and Sher
Chapman (consuitant to the Pancheris)_ Data shall be coilected jointly by Scanlan and Chapman
{uniess otherwise agraed to by the parties). As part of this plan, Chapmian shall be allowed to
enter the MacGregor property for scheduled manitoring events or with pre-natification to {and
approval by) MacGregor or MacGregor's representatives. Similarly, Scanlan shall be allowed to
enter the Pancheri property for scheduled monitoring events or with pre-natification to {and

approval by} the Pancheris or their reprasentatives.
Monitoring Locations and Methods

Darwin Pancheri Systam (Water Right Parmit No. §5-13332). Darwin Pancheri's system is
very simple and additional flow measurements might not be necassary Howsver. monthly spot
checks of source temperatures are recommendsd as part of the maonitoring discussad below.
Since pumping rate is easily monitared (with buckét and stopwatch) at the point where the watar
discharges back to the craek, the pumping rate should be measurad accasionally for additionsal
verification. Temperatures shall be measured at the pump intake.

Duane Pancherl System (Watar Right Licanse No. §5-12891). Flow measuremsnts and
temperature measurements at Ouane Pancheri’s system ars recommeanded. Measurements
should be callected quarteriy, beginning in the spring of 2001 Measuraments, using a bucket
and stopwatch, shauld be as foliows.

1 Ths paal shoyld be pantially drained to aliow access to the 4-inch pipe

2. With the temato can in place, flow rate shomd be measured at (1} the 4-inch pipe that
discharges o the pool. (2) the pipe that discharges to the pool from the two homes, and
(3) the pipe that discharges into Brush Creek from the home and-shop

3 The can shculd then be removed fram the 4-inch pipe, flows should be aliowed to reach
equilibrium, and flow rates should be re-measurad at all three locations.
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Note that in the non-heating seasan, steps 2 and 3 would prabably be reversed (i.e., measure
initially with tomato can out, and then with tomato can in).

In addition to the flow monitoring, source temperaturs should be measured on a monthly basis far
& one-year pericd. Measurements should be mada through the pipeline vent using a
thermometer with a probe that can be lowered through the vent into the pipe. Water level in the
vent pipe should aiso be measured to dstsrmine if pipe pressure (and therefore, flow rats) varies.
It significant variations in flow rate are detected, then installation of a totalizing flow meter in the
4-inch pipeline should ha considared.

Spring Discharge Monitoring (Panchaeri Stockwater Source). The dischargs from the
MacGregor spring araz and the overfiow from the Pancheri spring source (if any) ars combined
approximately 50 feet southwest of Darwin Pancheri's pump. Since the Pancheri's utilize this
surface water for irrigation and stockwater purposes, monitoring is recommended to document
existing conditions. Monitoring can best be conducted using a v-notch weir and staff gage.
Recommended weir location is a few feet north of the MacGragor-Pancheri fance. This weir area
should be fenced from livestock Measurements of flow and temperature should be collected on a

monthiy basis for a period of one year.

In additicn to the main weir on the Pancheri side of the fence, an additional weir that measures
the flow from the MacGregor springs only is proposad. The MacGregor weir measurement could
be sublractad from the Pancheri weir measurement to estimate the surface discharge from the
springs on the Pancheri property. The MacGregor weir and spring area shall be fenced from
livestock.

Temperatures should ba monitored at the two MacGregor bathhcuse sites on a monthly basis.

Bassiine Monitoring Report

Following the compietion, of one-year of baseline manitaring, a summary regort of the manitoring
resulis shall be prepared. The report will provide a summary of monitoring methodology and
results. The report shall be prapared jointly by Chapman and Scanlan, and shail bs submitted to

the parties.

Monitoring Costs. The parties agree to pay costs for their regpective consuitants. MacGragor
shall pay costs for installation of weirs. Scanlan and Chapman shall participate in weir
ingtaliation. if data are collected by one consultant or an outside third party for the banefit of both
parties, the cast of that acquisition shall be shared squally by both parties.

By signing below, Scanlan and Chapman agree that the above-described mathodology will
provide accurate data for the purposes described.

5‘/ Sz &f0;j77(-1?4d“4'“
o -ai/"’ (O & :
Sheri L Chapman Terry M Scanian
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November 28, 2002

Mr Gary Spackman

Idaho Department of Water Resources
2735 Airport Way '

Boise, D 83705

Subject: Applications for Permit 65-13992 and 65-13993

Dear Gary:

Carol MacGregor and ] have reviewed Sherl Chapman’s letter of November 5, 2002, requesting
termination of baseline monitoring associated with Applications 65-13992 and 65-13993 As
described in Sherl’s letter, significant and valuable data have been collected in an attempt to
characterize (1) the discharge from the geothermal resource in this area and (2) the diversion of
geothermal water under the Pancheri water rights (65-12891 and 65-13332). A copy of the data
summary is attached for your information.

Although the discovery period has ended, we believe that continued monitoring of diversion under
the Pancheri water rights is warranted. The Pancheri’s have indicated that they will oppose any
depletion to the discharge from the springs that might impact their water rights. In such a
situation, accurate flow monitoring is necessary to pretect both parties from allegationé of
hydraulic impacts or over diversion. We feel that accurate diversion data can anly be obtained
through flow metering. Therefore, please consider this letter as a request for the Department to
order the immediate installation of totalizing flow meters on the pipelines that supply these water
rights. Furthermore, we request that totalized flows be reported to the Department on a monthly
basis until further notice. It is impaortant for data collection to begin prior to the end of December
so that totalized flows can be collected for calendar year 2003.

The totalizing flow meters are needed to document spring diversions both before and after test
well drilling. Carol would like to conduct test drilling in the summer of 2003. Will the Department
issue drilling permits for one or more test wells at that time?

We look forward to your response regarding our request for installation of flow meters, monthly
flow metering, and issuance of test well permits. We are available to meet with you and the

protestants for further discussions if necessary.

Sincerely,

e

‘erry‘M. Scanlan, PE, PG

Cc: Carol MacGregor
Sherl Chapman
Duane Pancheri
Darwin Pancheri

600 East River Park Lane, Suite 105 ' Telephone (208) 383-4140
Boise, Idaho 83706 Facsimile (208) 383-4156
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Preliminary data indicate no connection between the thermal systems and the

| GEOTHERMAL INVESTIGATION OF THE CASCADE, IDAHO AREA
Monte D. Wilson
James K. Applegate !
Sherl L. Chapman .
Paul R. Donaldson
ABSTRACT

Field and Taboratory inVestigations show the existence of a geothermal
resource in the Cascade area of west-central Idaho which may have development
potential for non-electrical uses. Numerous high angle faults cut the-Idaho_
batholith in this area; displacements on some of these faults are as great

as 10,000 feet and many of them have associated alteration zones. X-ray

analyses of samples collected from these zones indicate substantial hydro-

thermal alteration. Fault cohtro]]ed hot springs have temperatures‘ét the

T ——

surface of up to 719 C and temperatures at depth, based on the silica
geothermometer, of up to 179° .
Microseisimic monitoring in the area suggests that east-west trend1ng

fau]ts are active, supporting the plau51b111ty of an accessible geothermal

resource.
The domestic ground water supply for most of the area is from very
shallow wells, most of which are developed in the upper 200 feet of the

valley floor derive their water from joints rather than from fault systems.

water supply for the area.
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GEOLOGY

Regional Geology
The study area is located along the western margin of the Idaho
batholith. It is in the Northern Rocky Mountain geomorphic provznce |

with the Seven Devils sect1on of the Columbia Intermontane geomorph1c

province bordering it on the west (Thornbury 1965, p.445).

An extensive system of faults in this region was described by
Anderson (1934, p.25) and by Capps (1941, p.7), with the Long Valley
fault being the largest fault in this sysfem. Many of the othér\fauIts
mapped during field work on this project are parts of fhis regioﬁal |

branching system.

Lithologic Units

Idaho Batholith Granitic Rocks

For the purposes of this study rocks of the Idaho batholith were
mapped as a single lithologic unit rather than being subdivided into
various compositional types. Reasons for using this approach to mapping
are primarily that the geothermal potential is apparently not contro1led
by details of lithology and also that zones of lithologic variation are
both laﬁge and gradational, so that they are best mapped on a regional
scale rather than on a restricted scale such as the map for this report.

Because of its location on the margin of the Cretaceous Idaho
batholith, the Cascade area 'is in a beit w1th gradation of rocks from

directionless granite of the central batholith to gneiss and schist of

'_;4 4 .
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the bathoiith border. There is a systématic increase in metamorphic
intensity going eastward across the area. Schmidt (1964, p.8) has
recognfzed and mapped six major rock zones trending north and south to
northeast-soufhwest through this region. Three of these rock zones

make up most of the bedrock in the Cascade area, they are: 1) the quartz

-diorite gneiss of Donnelly which is present in the western and north-

western part of the map area, 2) the quartz diorite of Little Valley
which underlies the central portion of the map area and, 3) the grano-
diorite of Gold Fork which underlies the eastern and southeastern portions

of the map area.

Columbia River Basalts

Along the western boundary of the study area, rocks of the Idaho
batholith border zone have been eroded and are overlain by flows of the
Columbia River Basalts of Miocene age. These flows are dipping westerly
at moderate angles. They were not mapped in detail during fie]d_work on
this project, so their contacts on the geologic map (Piate 1) must be
considered approximate. Isolated remnants of basalt are located along
the eastern margin of Long Valley and in the southern part of Little
Valley, near the northeastern corner of the map. These basalts have

been downfaulted into the granitic rocks of the Idaho batholith, and

- each of these isolated basalt odtcrops is proximal to a conspicuous

fault or faults. These basalt outcrops are remnants of flows which were
formerly much more extensive in this region (Capps, 1941, p.5, Bond, 1963).
Several quarries are located in these basalt remnants, with much of the

basalt being crushed and used in road building.
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Latah (?) Formation

particularly well exposed in the basalt quarry about one mile northwest

Associated with the Columbia River Basalts is a sequence of poorly
consolidated siit and ciay Tayers which is interpreted to be primariTy
of lacustrine origin. Mbst of this sequence is stratigraphically
Jower than the basalts, but there is some interbedding of the upper
lacustrine strata with the Tower basalt flows. Schmidf and Mackin (1970,
p.4), on the bases'of stratigraphic position and pollen studies, tenta-
tively correlated this unit with the Latah Formation of Tertiary age.
Because of its poorly resistant nature, this unit is not well exposed

on the surface. However, it can be seen in excavations, and is

of the Cascade Dam. A few specimens of Equisetfum sp. were found at
this locality, but no other piant megafossils are known to have been

collected from this formatfbn in the Cascade area.

Surficial Deposits

A detai1ed study and map of surficial deposits in this area was
published in 1970 by Schmidt and Mackin. Most surficial deposits in the
Cascade area are either alluvium or glacial drift, primarily moraines
and outwash, Colluvium and lacustrine strata are also present but these
materials comprise smaller portions of the surficial deposits. Most of
these surficial materials were deposited during the Quaternary Epoch, ;|
but Schmidt and Mackin (1970, p.1l) suggest that some of them, mostly

sediments on the flocrs of the fault block valleys, are of Pliocene age.

virege ane =
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Structural Geology

Faults
Earlier workers such as Anderson (1934) and Capps (1941} who de-

scribed block faulting in west-central Idaho considered it to be a
northward continuation of Basin-and-Range structures. This conclusion
was apparently based on the following similarities between structures

in the two areas: types of movement are similar; strikes of major faults
are similar; and age span of movement is similar, a]thougﬁ age is better
documented in the Basin-and-Rangé Province. |

The largest faults in the Cascade area trend north-south and north-

northeast, however, as can be seen by the map (Plate I), other faults
trend northeast, east-northeast, northwest and west-northwest while still
others are curved in plan. Most faults in the area appear to be high
angle with dip-slip moveﬁent as best as can be interpreted from field
‘evidence, which is admittediy scanty. Considerable fault movement
occurred after the Columbia River Basalt was emplaced in Miocene fime

and before the intensive glaciation of the early Pleistocene. Two early
workers (Anderson, 1934, p.26 and Capps, 1941, p.6) have assigned a late
Pliocene age to the major faulting. While this age determination may be
accurate for the major faulting, the differences in geomorphic expression
as well the offsetting relationships show that faulting has occurred at
different times in various parts of the area and probably occurred at
mény different times along each of the large faults. Recent seismic and
microseismic observations show continued activity. Long Valley, Cascade

Valley and Round Valley are all basically fault-bounded structures which




can properly be called grabens.

?he Long Valley fault trends approximately north-south through the
map area. This fault is reported (Capps, 1941, p.7) to extend as a
single fault from Boise to Grangeville, a distance of 160 miles. Field
observations made during this study show that although the system of
faults may indeed extend for 160 miles, the Long Valley fault as a
continuous fracture is not nearly so long. The Long Valley fault separates

West Mountain, with its cap of westerly dipping basalts, from Long Valley,

3,000 feet below. A total throw on this fault of at least 10,000 feet
is determined by combining the 3,000 foot West Mountain escarpment with
the 7,000 feet of sedimentary fill indicated by a gravity survey
(Kinoshita, 1962) to exist in Long Valley near the northern margin of
the study area for this project. Glacial sediments obscure therfault
trace and prove that it has not experienced significant movement since
these materials were deposited starting in early Pleistocene time.
Despite its Targe displacement and relative recency, (10,000 feet of
displacement, and offsetting of Miocene strata) there are no known

hot springs or other geothermal indications along the Long Valley fault.
Two faults in the map area (Plate I) appear to héve lateral components.
One of these is herein termed the Scott Valley fault, and it strikes -
north-south through the eastern part of the map where it makes the western
margins of Scott Valley and Horsethief Basin. This is an oblique fault
with the east block having moved down and north relative to the west
block which moved up and south. The other location where lateral move-
ment is indicated involves the north 609 west fault going through the

south edge of the town of Cascade and/or the north 75° wast fault going

11
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through the Cascade damsite. Geomorphic evidence suggests left lateral
movement along one or both of these faults. Microseismic monitoring

indicates continued activity along faults in this immediate area.

Fault Controlled Hot Springs

Eleven hot springs aré‘located within, or immediately adjacent to,
the area mapped in this project {Plate I); all of them are within twelve
miles of Cascade and all are fault controlled. In addition, one former
hot spring on Little Pearsol Creek, about four miﬁes east of Cascade,
has dried up in the last 20 ygars and several former hdt springs on the
fault trace about one mile northwest of Cascade are now flooded by the
reservoir. Silica analysis and projected temperatures at depth were
done on seven of these springs. The four hot springs near the Bo111ng
Spr1ngs Guard Station, just off the south-western portion of the map,
were not included in these analyses,

Silica analyses were done by the standard molybdosilicate method
(Taras and other, 1971, P.303) using a Bausch and Lonib Spectronic 20
spectrophotometer. The mixing model used to project temperatures at
depth is the one established by Fournier and Truesdell (1974). For the
purposes of establishing a mixing model, a temperature of 109C and a
silica content of 25 ppm was used for ai] cold water mixes based on
analyses of representative samples collected near hot spfings.

From Table 1 it can be seen that surface temperatures of hot springs
range from 36°C to 719C, while silica contents range from 42.9 ppm to
68 ppm. A mixing model using these hot spring temperatures and silica

contents along with a cold water temperature of 10°C and silica content

12




Temperature °C

Hot Springs Location Silica ppm Surface Mixing Model
Cabarton SWy, Sec. 31, T13N, R4E 68.0 71.0°0 147

Arling NW%, Sec. 13, TISN, R3E  56.6 4.0 179

Gold Fork  SWs. Sec. 35, TIGN, RAE  62.3 50.5 165

Flat Creek  SW4. Sec. 21, T1SN, R4E  47.5 38.0 158

Cascade NE%, Sec. 36, T14N, R3E  42.9 38.5 140

Little Creek NE%, Sec. 5, TLAN, RSE  48.6 36.0 168

Belvidere NE%, Sec. 13, T13N, R3E 60.0 49.5 163

TABLE 1: Silica analyses and mixing model temperatures

of hot springs near Cascade

13




of 25 ppm predicts temperatures at depth ranging from 140°% to 179%
(Figures 2-8).

It should be noted that five of these hot springs are located on
or near the Cascade Valley fault which marks the western edge of Cascade
Valley and extends northward through Little Valley. These hot springs,
from south to north are Cabarton, Belvidere (also called Sky Ranch),

Cascade, Flat Creek and Gold Fork.

Hydrothermal Alteration Zones

Zones of rock alteration exist along several faults ihithe Cascade
area. In an attempt to determine the extent to which hydrothermal solu-
tions were responsible for this rock alteration, eleven sampies were |
collected for powder analysis by x-ray diffraction techniques.

Table IT shows the locations of samples collected and results of
the x-ray analyses. In fault zones where hydrothermal alteration has
occurred kaolinite is usually found. Sucﬁ fault zone kaolinite, however,
may have been formed at depth because hot waters flowing out at the
:surface tend to deposit silica rather than alter rock {Clayton R. Nichols,
personal communication, 1975). Kaolinite was found iﬁ"significant
amounts in two of the alteration zones and it was found in minor amounts
in three others. Zeolite minerals are often found where there has been
extensive fracturing and mylonitization of rock and they are usually
associated with illite and montmorillonite (Clayton R. Nichols, personal

communication, 1975).

14
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Thermal Water

Introduction

The thermal water occurrences found in the study area are directly
related to geologic structure as previous]y outlined in previous sections

of this report., Hot springs and wells are located at several locations

~ as shown in Plate II, and all of these locations 1ie upon or adjacent to

fault zones as shown in Plate 1. It is primarily due to this structural

affinity that a reasonably accurate assessment of the potential for develop-

ment of the resource can be made.

Possible Thermal Reservoir Units

S i e

Genera]ly, water temperatures from many of the springs and wells
issuing from or penetrating thé valiey fi11 materials are higher than
temperatures that are considered normal in springs and wells close to fault
zones in granite. For this reason, these two units may be considered as
possible reservoir units or sources of thermal water.

Granitic Rocks - The granitic rocks exposed on the boundaries of the

Cascade-Long Valley study area contain a high number of hot springs (Plate I).
These rocks from the basement complex in the area; and because granitic rocks
are generally dense and impermeable, they may not contain significant volumes
of hot water. However, because the hot water in the area appears to be
concentrated near large fracture zones and drillers’ logs often indicate a
significant thickness of decomposed granite near the upper surface of the
unit, 1t may be that those portions of the unit constitute a significant
aquifer. Unfortunately, sufficient data do not yet exist to make that

specific an assessment.




Valley Fill - A few wells drilled into the valley fill near fault
}gnes yield water of moderate temperature (42.50C). It is believed that
pater 1eakihg from fault zones in the granitic rocks enters the vailey

i11 and move laterally out into the valley. Because of the layered
tructure of the va]Iey_f111 and the large number of relatively impermeable
enses, there may be a significant amount of hot water leaking from the
;granitic rocks into the valley fill that is yet undiscovered. The shallow
;;ells do not provide sufficient data because they have penetrated only a
gyery minor section of the valley fill. As in the granitic roékg, however,
‘_fEhe lack of deep well data precludes any true assessment of thélﬂﬁifspoten-

tia] as a thermal aquifer.

Thermal Water Quality
/ § Analyses of four thermal wells or springs are shown on Table]]i;
| Interpretation of these samp1es analyzed by the U.S. Geological Survey
(Young and Mitchell, 1973) demonstrates the separation between the thermal
" and non-thermal systems in the valley as we know them. While mixing between
" the two systems does occur upon ascension of the hot water, the difference
in fonic constituents and the lack of correlation between ratios of several
of the ions indicates a very different circulation pattern between the hot
water and the cold water present in the valley.

As shown in Table Il1, the thermal water in the va]iey is alkaline,
has a high sodium and chloride content and a relatively high tptal dissolved
solids content. The cold water is acid and has Tow sodium and chloride
content and very low total dissolved solids content. The.prima?y reason
- for the wide variability in chemical constituents is believed to be thé

result of circulation pattern, temperature of the water and time of travel

within the aquifer system.
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It should be noted that the quality of the thermal waters analyzed

- is excellent in comparison to hot springs and wells in other areas of

the nation and world, and in fact could be utilized for irrigation of all
W crops now growing in thejvaljey. The sodium absorption ratio (SAR) for

¢ Cabarton Hot Springs, the highest in total dissolved solids, is 4.6.
?GeneralTy, water having an SARlvaTue less than 10 is considered to be

: suitable for irrigation of the crops grown in this area.

Recharge Characteristics “

Any discussion of recharge to the geothermal system mustxnecessarin
be Timited because of the lack of data available. However, some conslusions
can be drawn, based on the results of this study.

The chemistry of the thermal water in the study area is notabiy
: lTow in dissolved solids and conductivity. This, coupled with the knowledge
of the geology of the area, indicates the water is: (1) of meteoric origin,
(2) has not traveled great distances in the reservoir rock, and (3) has a
relatively direct connection with the recharge area. Additionally, the
thermal system probably acts as a minor source of recharge for the cold
water system beneath the valley floor. Because of the lack of definite

hydrologic parameters, no assessment of the quantity of recharge to the

thermal system can be made.

Conclusions and Recommendations

Based upon the investigation con&ucted in the Cascade-Long Valley

area, several conclusions regarding both the thermal and non-thermal

ground water systems can be drawn. These are as follows:
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Water supplies in the valley are sufficient for all uses now

being made. The river and stream system provides adequate water
for irrigation of all agricultural land.

The major non_thermal aquifer is the valley fi1l and alluvium,

and it {s adequate to supply water for nearly all wells on the
valley floor and future ground water development. .

The valley fili aquifer contains a large’ number of artesian zones,
most of which are untapped and are capable of supplying fair

yields to wells. '

The hydrologic parameters, such as the storage coefficent and trans-
missivity, have not been calculated because of a lack of adequate
pumping well data. '

Water quality in the cold water system 1s considered to be poor

for domestic purposes because of the high iron and manganese con-
tent. Other constituents, however, are within acceptable limits.
Known thermal water occurrences in the valiey are related to the
geologic structure. Locations of existing hot springs are directly
controlied by the presence of fault and fracture patterns.

Both the granitic rocks and vailey i1l offer potential as feser-
voirs for thérmal water. A significgnt untapped thermal aquifer

may exist at depth in the valiey fill.

8 Quality of the present'geothermal resource is good. Samples

analyzed show that hot water issuing from springs and wells in the
area can be utilized for nearly all uses, including irrigation

of crops.

9 Recharge to both the non-thermal and thermal systems is probably
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meteoric in origin. Chemical differences in the water are the
result of the longer time of travel and heat in the thermal
reservoir,

Several recommendations can be made for further study in the

Cascade-Long Valley area. These include:

1 Resistivity techniques should be utilized to determine the
possibility of a Targe thermal aquifer present in the valley fill..

2 Based upon the results of the resistivity, study participants
sﬁould confer and agree upon the location and depth of at Teast two
drill sites on the valiey floor for test holes. These holes |
should be constructed in such a manner as to permit packer testing.
Parameters of transmissivity and storage should be determined, as

well as geological analysis of penetrated formations and water

? | quality changes witﬁ depth.

m 3 One additional drill site should be located in such a manner as
to assess the capability of the granitic rocks to function as a
thermal aquifer. Location of the well site should take into
account geologic structure with embhasis on fault patterns and

the proximity to the ultimate place of use, should development occur.
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common ions, silica, and the minor elements arsenic, boron,
lithium, and mercury, are given in table 1. In addition,
chemical analyses of water from three thermal springs . _
sampled by Young and Mitchell (1973) and five thermal springs
for which only partial analyses are available are included.
Spring locations are shown on plate 1,

Chemical Character

All the thermal springs discharge fresh water (less
than 600 mg/L dissolved solids) of a sodium bicarbonate
type, at temperatures between 34° and 86°C. These waters
are slightly alkaline--pH ranges from 8.0 to 9.6. Gen-
erally, the higher pH values are associated with waters

“having lower concentrations of dissolved solids. Concen-

trations of chloride and fluoride are variable and show no
definite correlation with temperature. Concentration of
boron is low compared with other thermal waters in Idaho,
and is, to a degree, correlative with water temperature,

Nonthermal spring waters are either a calcium or
sodium bicarbonate type. Water temperature measured in
these springs is 7.0°C or less and, generally, is repre-
sentative of local, ambient conditions. Concentrations
of dissolved solids in these near-neutral waters (pH ranges
from 6.2 to 7.3) are 90 mg/L or less.

Chemical Geothermometers

Aquifer temperatures in the Payette River basin were
estimated using the silica geothermometer (Fournier and
Rowe, 1966) and the Na-K-Ca geothermometer (Fournier and
Truesdell, 1973). Temperatures estimated by these chemical
geothermometers are valid only for hot-water systems and

only if the following basic assumptions are met (Fournier,

White, and Truesdell, 1974): (1) The chemical reactions at
depth are temperature dependent; (2) an adequate supply of
chemical constituents used for the thermometry is present in
the aquifer; (3) chemical equilibrium is established at ‘
depth between the hot water and the specific aquifer min-
erals; (4) there is negligible reequilibration of the chem-
ical composition of the hot water as it rises to the sur-
face; and (5) hot water rises rapidly to the surface with no
dilution or mixing of hot and cold waters.

) Dissolved silica (810,) reported in chemical analyses
1s actually present as silicic acid (H+Si0s) and various
dissociated species, particularly H,8i04™. 1In neutral to
slightly acid waters, dissolved silica (H.Si0, + H,8i047)
consists mostly of H«SiOs, and, under these conditions,
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silica geothermometers give good estimates of reservoir
temperatures. In alkaline waters, hydroxide (OH ) reacts
with silicic acid to reduce the proportion of silicic acid
to total dissolved silica. The total concentration of
dissolved silica measured in the laboratory (H:Si0O. +
H,8i0,_) must therefore be reduced by the concentration of
H,8i04 occurring at the pH level of the spring water, to
obtain an accurate estimate of the reservoir temperature,

For thermal waters having pH greater than 8.2, reported
values for dissolved silica were corrected for dissociation
of silicic acid at the spring temperature, and reservoir
temperatures were estimated assuming equilibrium with both
quartz and chalcedony (table 2). The pH of water in the
thermal aquifer would be slightly lower than the pH measured
at the spring, and calculation of aquifer pH might increase
the H,SiO: -corrected quartz temperature by 5° or 10°C (R. H.
Marinex, written commun., 1980)}. Calculation of aquifer pH
requires consideration of acid-base equilibria, distribution
of acidic gases between steam and water, and the effect of
temperature on the equilibria (Ellis and Mahon, 1977). Most
of the calculations are time consuming and require computer
methods, such as those presented by Truesdell and Singers
(1873). '

Concentration of magnesium in thermal waters sampled
generally was 0.1 mg/L or less, so corrections for magnesium
in the Na~K-Ca geothermometer suggested by Fournier and’
Potter (1979) were not applied. Applying the magnesium
correction to the Na-K-Ca geothermometer for one thermal
spring having a magnesium concentration of 2.4 mg/L in-
creased the estimated reservoir temperature by 6° to 90°C.

Reservoir temperatures calculated from water analyses
for 26 thermal springs in the Payette River basin are given
in table 2, along with selected chemical reaction coef-
-ficients. In applying the H,SiOs -corrected silica geo-
thermometeyr for thermal springs having water temperature at
the land surface generally greater than 65°C, best estimates
were obtained by assuming that quartz was controlling the
810, concentration. For springs having temperatures at the
surface generally less than 65°C, better estimates of
reservoir temperature were obtained by assuming that chal-
cedony was controlling the Si0, concentration., If, however,
the calculated free energy of formation showed the waters
were unsaturated with chalcedony; or, if the estimated
temperature was less than the temperature of the spring,
then quartz was assumed to be controlling the $iO, concen-
tration. '

... Using a plot of reservoir temperatures estimated by the
511}ca and the Na-K-Ca geothermometers, Fournier, Sorey,
Mariner, and Truesdell (1979) showed waters that plot on or

" r—— gt




Table 2., Estimated é.quifer temperatures and free
energy of formation for selected thermal springs

Estimated aquifer temperatures
based on geothermometers Free energy of formation!
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15N~ 3E-13BBClS 34.0] 110 61 61 81 28 -1 0 -.1 .5 2
15N- 4E-21DCCls 36.0| 100 62 53 70 30 0 .1 -.1 .5 3
o k3N- 3E-132DAYS  49.0 111 79 83 82 47 .0 . .1 0 .5 4
13N- 4E-31CABl1S 71.0| L20° 9l 117 91 61 .1 vl .5 -3 5
13N- BE-~29DAB1S 53.0 125 76 82 97 45 .2 3 -.1 .4 & .
12N- SE- 2DaCis 50.0 120 86 81 92 55 0 0 .1 .6 7
22BBClS 86.0 129 10l 100 101 71 .3 .4 -2 .2 8
36DBAlS 38.0 105 93 57 76 62 -.3 -2 »3 .9 9 ]
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lyalues are depa_rturé from tHeoretical equilibrium in kilocalories; (+) values indicate super-
saturation, (-) values indicate unsaturated, Calculations from computer program SOLMNEQ

{Kharaka and Barmes, 1973). -
*Magnesium corrected (Fournier and Potter, 1979}).




near the equal-temperature line (T° =T slope

Q »

sio, Na-K-Ca’
= 1) are likely to be unmixed waters or waters that have
reequilibrated with the aquifer minerals after mixing.
Waters that plot significantly above the equal-temperature
line probably contain anomalous concentrations of silica,
owing to evaporation or to dissolving amorphous silica from
the aquifer material. The Na-K-Ca geothermometer uses
ratios of constituents and is less sensitive to concentra-
tion changes that occur during evaporation than is the
silica geothermometer.

Waters that plot significantly below the equal-temp-
erature line may be due to: (1) Mixing with another type
water without sufficient time to equilibrate with the sur-
rounding rock (in mixed waters, silica-estimated temper~
atures are generally decreased more than Na-K-Ca estimated
temperatures); (2) precipitation of silica during cooling,
whereas Na-K-Ca proportions remain unchanged; or (3) pre-
cipitation of calcite or aragonite due to loss of carbon
dioxide without adjustment of sodium and potassium through
reaction with clays, zeolites, or other minerals {(Fournier
and others, 1979). '

Figure 2 is a plot of reservdoir temperatures estimated
using silica and Na-K-Ca geothermometers for thermal springs
in the Payette River basin. Most thermal springs plot on or
near the equal-temperature line. As suggested by Fournier
and others (1979), these waters are probably unmixed waters
that have lost some heat through conduction or are mixed
waters that have had time to reequilibrate. Several springs
(samples 5, 7, 13, and 14) plot significantly below the
equal-temperature line and may indicate a mixed water or
water from which calcite and aragonite have precipitated.
Table 2 shows that, with the exception of sample 7, waters
from these springs are supersaturated with calcite or ar-
agonite, which may indicate a possible loss of calcium
without an adjustment of the sodium and potassium concen-
trations. For these samples, the silica geothermometer
probably gives the better estimate of reservoir temperature.

Only two springs (samples 10 and 26) plot significantly
above the equal-temperature line in figure 2. These waters
are thought to have dissolved amorphous silica from the
aquifer materials {calculated free energy of formation of
amorphous silica is 0, which indicates equilibrium with this
phase). For these springs, the Na-K-Ca geothermometer
probably gives the better estimate of reservoir temperature.

Estimated reservoir temperatures determined from the

silica and Na-K-Ca geothermometers are highly variable, and
range from 53° to 143°C. Along the North Fork of the

10
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53° to 91°C. Along the Middle and South Forks of the
Payette River, estimated reservoir temperatures range from
57° to 138°C and 58° to 99°C, respectively. Estimated
reservoir temperatures along the Payette River from Banks,
Idaho, range from 90° to 143°C.

Assuming conductive heat loss, reservoir temperatures
for six thermal springs were estimated using the sulfate-

water isotope geothermometer described by McKenzie and

Truesdell (1977): 16N-4E-35CCB1S, 71°C; 13N-4E-31CAB1S,
75°C; 13N-6E-29DABlS, 71°C; 9N-3E-25BACL1S, 139°C; ON-
8E-32CBA1lS, 88°C; and 8N-5E-10BDD1S, 76°C. Additional
temperatures of 89° and 94°C were estimated for thermal
springs 12N-5E-22BBClS and 10N~10E-31BCCl8, respectively,
by Nehring and others (1979).

Isotopes

Samples of thermal and nonthermal water from selected
springs in the Payette River basin were collected for -
analyses of oxygen-18, deuterium, and tritium. In this
report, isotope data are presented in tabular and graphical
format (tables 3 and 4 and fig. 3); interpretations con-
cerning age or relation of the various waters are offered
only insofar as they apply to the Payette River basin and
are considered preliminary. A discussion of the isotopic
composition and possible relations of thermal waters in the
Payette, Salmon, and Boise River basins will be presented in
a final report.

Tritium

Tritium (H3®) is produced naturally in small quantities
in the upper atmosphere during bombardment by subatomic
particles. The tritium, incorporated in water molecules,
enters the water cycle in rain and snow. Having a half life
of about 12,3 years, tritium can be used to determine how
long a particular water may have been stored out of contact
with the atmosphere. The transit or residence time can be
determined from the concentration of tritium in the dis- {
charge water, if the amount of tritium in the recharge water i
and the nature of the subsurface flow regime are known.

~ Before extensive thermonuclear testing began in 1954,
tritium in the atmosphere ranged from 10 to 20 TU (tritium

unit). One TU equals a 2H/H ratio of about 10, or about-3.2
DiCOCUI"'jeQ ner liteor Rty 10A/72 trmr T Aeri An brdiddem TAavrale WnA
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GEOLOGIC MAP FROM USGS BULLETIN 1311-A
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BULLETIN 1311-A

PLATE 1

EXPLANATION

SURFICIAL DEPOSITS

: Qa I Qam; Qas

Alluvium on flood plains
Includes some collurium in small streem valleys

Qa, alluvium wundivided ~
Qam, main-stream deposit; designated only where

necessary

Qas, gide-stream deposit; destgnated only where
necesaary
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Qat ;,::‘33 ":aa:
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Morainal deposit

Cirque moraines and rock glaciers
of the Neoglaciation

5

Terrace alluvium
Noneyelic terraces of larger streams

Qpo |Qpom Qpos th,o

‘Allaviam and colluvium
Mostly eyclic periglacial deposits of

Outwash

Qpo, cutwash undivided

Qpom, main-gtream deposit; desig-
nated only where necessery

Qpos, side-stream deposit; designated
only where necessary

Qpto, moraine and outwash in ice-
scoured cirque and valley floors;
mogtly stagration moraine re-
worked by melt water

small streams.  South of Cascade,
souree stream i3 partly designated;
Qpab, Big Creek

Morainal deposit
Qpt, meratnal deposit
Circular overprint on bedrock color where drift is thin
and patehy on abundantly exposed glaciated bedrock

i ] DT HOGH RN
Qba [Qbab[Qbac |Qbak Qbo: [Qbari Qo

Alluvium and colluvium

Mostly c¥olic periglacial deposits
of emall streams.  South of Cas-
cade, 80Urce gtreqms are partly
designated.

Qbab, Bi# Creek

Qbac, Clear Cregk

Obak, Corral Creel

Qutwash

Qbo, outwash undivided

Qbom, matn-stream deposit; desig-
nated only where nécessary

Qbos, side-stream deposil; desiy-
nated only where necessary
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Pliocene and Pleistocene
A

Miocene
A

e e

Qbt, morainal deposit

Qbtb, boulder line partly buried by younger
outwash (Qba)

Cireular overprint on bedrock color where
drift is thin and patchy on cbundantly ex-
posed glaciated bedrock; less accurately
mapped than comparable Pinedule areas

Reststant cobbles and pebbles residual from
eroded pre-Bull Lake surficial deposits
(QTt and QTd) Mostly assovciated with
remnant eroston surfoces

Till
Deposits deeply weathered and truncated by
erosion; probably of differvent ages. Source
of deposit east of Coscads is not apparent,
whereas the source of the deposit southeast
of Little Poyette Lake probably was Lake

Fork drainage

5
Fluvial and lacustrine deposits

Deposits of verious erigins probably tneluding
Jault-trough fills, aggradetional depoasits,
and glacial deposits. Many arve faulted and
moderately tilted. Al are truncated by
eroston and deeply weathered where relief
is low; most contain small amounts of detri-
tal gold. Large valley floor depogit east af
Lakefork townsite may be proglacial out-
wash related to oldest morainal deposits on
Lake Fork (QTt)

QTd; and QTd, subscripts distinguish ad-
Jotning deposits of distinetly different ages
and origins; unit 14is younger than unit 2,
but correlation outside loeal area iz not tm-
plied

BEDROCK

Tb

Columbia River Basalt

Contacts on West Mountain not aceurately
located

:"_: T

o Latah(?) Formation
Unconsolidated sediments interbedded with
Columbia River Basolt flows but chiefly

underlying lowest basall flows

Ke

Cretaceous and older crystalline rocks
Schist, gnei.?s, and granitic rock; associated
with the Idaho batholith
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CORRESPONDENCE FROM UNPUBLISHED
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* BIOLOGY » GEOLOGY « ENGINEERING * SOIL SURVEYS « SOIL AND WATER QUALITY
* RESOURCE PLANNING AND SITE INVESTIGATIONS

S k- SOCIATED EARTH SCIENCES INC.

7025Eheﬁﬂd$t,8uﬁe200A , Boise, ldaho 83704 ~ (208) 3772248

October 13, 1995 Scamles- g‘*\"

Mr. Michael McGinley 600 2 IQWU‘PW‘(/QC-W

Eastern Wesatern Corpoxration g 3708
F.QO.Box 32228 :
Poxtland, OR 9?208~3228

Subject: Hydrothermal Well
Location: SE of NE of NE 1/4 Sec.13 T.12N. R.3E.

This report summarizes vesults of stqdies_méda by Boime
State Univaraity (BSU) Geology Dapartment regarding hot water
potentials at SE NE NE Sec 12 T12N R3E in Valley County, Idaho.

Field work diaclosed a fault acarp believed to be ‘
aaacciated with the bath house hot spring. It can be aseen about
150 yarda wesat of the hot apring and waa projected to paas clozse
to the apring area. The broken rocka dip 5S-65 degrees to the
acuth and have a atrike of N.70 degrees E.. No other apringa wera
seen amaociated with thia fault at other locations, but if they
cccur, it may bhe in or bheneath the valley £411. :Otheg faulta in
the area were not visibly traced to the vicinity of the hot
apring. :

After some difficulty with equipment,the BSU Geolagy
Department completed their field surveys and s report of their
reaulta. It haa taken @ longer time than I expected for me to
obtain that report and arrange a meesting with Dr. Paul Donaldaon.
During the interview he gave me hia interpretation of the teat
reaulta included in that report, moat of which were in the
raport. ‘

The reaulta of BSU,s field tesating produced less guidance
than I had hoped. Aa you have seen in the B5U report, the zone
of low reajativity peasea through the central portion of the four
transecta. The low resistivity is believed to indicate the area
moat favorable for intercepting hydrothermal aclutiona with a
wall, Dr. Donaldaon diacussed the areas of highest probability
in the central portion of the zone near tranaeact three., A
locetion salected for drilling in the ;ou;ﬁerﬁ'pcrtion of the
Zone near line three may produce the hottesat water, but it would
take a greater drilling depth to reach and teat the fault zone
where the maximum opportunity ia believed to occur.

His recommendation waa to firat try a snall diameter tast
wall., It would be located a diatance of about 200-450 faet
southwesaterly from the bath house at an intersect with transect

»



line three. Here the conditions of tempersture, rock fractures.
pressures, volume of water, 1ocation of the fault eto. could be
checkaed on the way down to the fault zone which liea at an
eatimated depth of about 800 feet at thia point. If conditons
appear favorable in the teat well, drilling a production well
slightly to the south, about 500-600 feet from the hath housme, to
a depth of 1000-1200 or ao, should be conaidered. The deeper
well thecretically would produce hotter water, but not
necesaarily more water. Thia would depend upon the rock
fractuxing present. The exact position and dip of the fault ia
unknown but these figures are eatimatea basaed on an average of 60
degrees dip as seen in the outcrop to the weat,

Part of the lack of clarity in the teat resulta,
accoxding to Dr. Donaldson, may be due to ' a thick aection of
valley £i1l in the central porticn of the valley. The main
Payette River valley fault, tyending nearly north-socuth about
2000 feat to the =aat, haas a large displacemant that reaulted in
a drop of the valley on the east aide in respect ta the west aide
of the fault. The age and relationahip of the hot apring £ault
to the large fault ia unknown and the thickneza of Moorea, Brush
and Olaon Creeka’ valley alluvium is alaoc unknown until a well is
drilled.

Dr. Donaldsaon stated furthexr teating in the “heat area’’
discussed could be conducted using Resiativity Depth Soundinga.
Thia ayaten tests cne local area at a time uveing )
alectronics/magnetic currenta. He agreed, however, because of
teating delays and additional cost it would probebly ke better to

use the present information and procead with a test well.

if you have further gquesationa or nead furthez
clarification regarding these recommendations, please let me
know.

Howard R. Smith, PG
4925 Allamar Dr.
Boisa, ID 83704
(Z08)3753-7891
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June 30, 1994 6:22@7

Mr. Michael MeGinley
Eaatern Weatern Corp.
P.0O. Box 3223

Portland, OR 97208-3228

Subject: Hydrothermal Well
Location: SE of NE of NE 1/4 Sec.13 T.13N. R.3E.

The following information outlinesd work I have done at thia
point on the het water development on Eastern Weatern land near Caacade,
Idaho:

Conaultation has been made with other geclcogists, geologic
literature and water well loga have been checked. I met with the Idaho
Department of Water Rescurces regarding hot water development. There I
obtained the necessary forma for eatablishing water righta and at their
auggeation, contacted the Boise State Univeraity Geology Departrent to
ocbtain their recommendations on hot water developmént near Cascade,
Idaho. I believe a drilled weall is neceasaary to maximize hot water
production. A surface excavation would vyield only a amall volume
becauae of the low flow rate of the aprings.

I met with a group from the Geoclogy Department on June 7 to
diacusa geologic conditions at the aite and posaible procedurea for hot
water development. The group consiasted of Dr.Paul Donaldson, Dr.Jack
Peiton and five graduate atudents, a team attached to the Geology
Department. They perform subsurface inveatigative work for the public
and apparently charge close to their cost of operation. In return, they
gain euperience and make a little money for the achecl. They appear
conacientioua, talented and ahould do a gowd job at minimum coat. They
recommrended a subaurface investigation using the electric reaistivity
mnethod. There has been asome delay getting the paper work started
because they have been buay with cther work, but they should be able to
proceed on the field work scon after the papers are aigned, if thias
arrangement iz aatiafactory with you. Enclosed is a blank sample of the
contract. I hoped they would £ill in some of the blanks but aa soon as
there is mutual agreement, activities should proceed ancothly.

The geclogic picture in the vicinity of the hot aprings ia
conplicated becauvse of the apparent number of faults preaent and the
lack of knowledge of subaurface conditions. The actual number of faultsa
present is unknown, but surface conditions indicate at least two ara
preaant, hoth more or lesa paralle}l to a larger fault near the county
road interaection, located a ahort diatance to the northweat. Also,
the angles of dip on the fault planes are unknown, but this will be
important to know in planning the location of the well.

it is general belief that hot water ocours here in deep granitic
rocks zones due to compression from overlying rocka, radicactive dacay
and reaidual heat {from the Idaho Batholith. Escaping hot water tenda to
follow faulta and fractured rocka toward the surface. Migrating water
uaually doea not follow a2 aimple vertical path but more of a zig-zag



pattern following broken rocks. Upon initial investigation, it scemed
drilling near the springs would be aatifactoxry, but when conaidering the
intereat in obtaining meximum hot water, I believe it would be better to
use technical facilities available and employ subsurface investigations
prior to drilling. The a@lectric resiastivity method records zonea of
electrolytes, lower density and saturation at depth.

Although there are no guarantees, the presence of hot water
discharge at the aprings demonstrates the possibility of a moderate
volune of hot water available from deeper rocka. Hot water may be
leaking to other pointa in the valley and going undetected becauvae of
the thick section of valley fill to the mouth and eaat, and the moderate
volune of cold water flowing through the alluvium. Since the BSU survey
should locate the most advantageocus location to drill asnd the necessary
depth, it is posaible the location may fall on Joan and Darwin
Pancheri’a land a mshort distance to the northk and would reguire an
easenent.

During the initial discussicin with the BSU group they said they
might obtain sufficient data from two transects, for a coat of about
#2500. Now they are thinking more in terma of four transecta. I can
undexstand their desire to obtain the best information before making a
decision. But we might request an evaluation after twco or three
transects instead of automatically going to four. There is also the
posaibility, with the complicated geoclogic structure present, they nay
request more than four before they are satisfied. The cost apparently
ia £1250 per transect.

if you have any quesationa, please let me know.
Yours truly,

Howard R. Smith, PG

e

4925 Allamar Dr.

Boiae, ID 83704

(208> 37578351
377 -5369

Enclosed: Documents from BSU

Coapy to R.¥W. Fodraa L



BOISE STATE UNIVERSITY '+ 1910 UNIVERSITY DRIVE » BOISE, IDAHO 83725

CENTER FOR GEOPHYSICAL INVESTIGATION OF THE SHALLOW SUBSURFACE TELEPHONE: (208) 3851413
. FAX: (208) 3854061

! July 25, 1994

TO: Michael E. McGinley

i Eastern-Western Corp.
P O Box 3228

Portland, OR 97208-3228

= %M/’
FROM: Paul R Donaldson, PhD P‘J‘Q

CGISS
Boise State University
Boise, Idaho 83725

RE: Geophysics project near Cascade Idaho

The work we propose for the project near Cascade Idaho, outlined at
our recent meeting with Howard Smith consists of four dipole-dipole
} resistivity profiles. The profiles would be parallel to each other
and perpendicular to the suspected fault trace. They would be
arranged to include the surface projection of the fault near one
end with the majority of the coverage including the expected down
dip zone. The location of the profiles will rely primarily on
discussion with Howard Smith concerning his understanding of the
structural geometry. He will stake and flag the profile locations
at points where each intersect his best estimation of the fault
surface-projection. The profiles will be located on approximately
200 foot spacing with a station spacing of approximately 100 ft
along each profile. Each profile will be about 1000-1200 feet in
total length and will yield an electrical ‘“pseudosection”.
Utilized together they will yield contour maps at a variety of
: depths of investigation. Dr. Jack Pelton has provided Howard Smith
with a few literature references that review these tools applied to

N problems similar to yours.

The technigue we propose is sensitive to conditions that vary the
electrical properties of the area being investigated. At depths of
interest to you the earth’s electrical properties are controlled
primarily by porosity, fluid saturation and fluid conductivity
which in turn is controlled by fluid temperature and salinity. At
your site the bulk porosity is probably dominated by fracture
porosity. It can be anticipated that the fault zone should produce
anomalous electrical conditions and will be the exploration target.
- _ Our goal will be to verify the position and geometry of the fault.

: i We will also be looking for clues that indicate if porosity and/ox




temperature variations are suggested in the data that might further
constrain a drilling target. Ultimately, we will provide our
recommendations for a geothermal test well based on the data
gathered or possibly what additional work we might recommend before
a final drllllng decision is made. The total cost for the work we
propose is $5,000. The work could be scaled upward to include a
larger area of investigation or add more detail if warranted and
agreed to after the initial investigation.

In addition td& locating the profile positions, we will rely on you
or your representatives to secure all access permission necessary
for us to complete this project.

Our deliverables will include a written report with appropriate
figures and diagrams which will summarize the data we acquire and
include our interpretations and recommendations.

Before we can proceed, a signed contract must be in place, The
contract may be initiated by either yourcompany or by Boise State
University. If you have a contract you prefer to use, please
submit a signed copy to Carol Joyce, CGISS Department, Boise State
University, Boise, Idaho 83725. If you want BSU to prepare the
contract please let Carol know as soon as possible to allow the
paper work to be initiated. Also, questions regarding the contract
agreement should be directed to Carol. Her telephone number is
(208) 385-3920.




ATTACHMENT F
WELL DRILLERS REPORTS



58 2.51/

Office Use Only
Form138-7 IDAHO DEPARTMENT OF WATER RESOURCES  [Inspected by
3/95-C9 WELL DRILLER’S REPORT Twp ____Rge Sec
174 174 1/4
Lat: : L H
1. DRILLING PERMIT NO. __ - -D-0025-754 _ 11. WELL TESTS: e
Other IDWR No. [} Pump '] Bailer Air _[] Flowing Artesian
2. OWNER: . Yigld eal/mip, | Drawidown . | ing Level Ti
s " 10 120 30 Mig
Name Darwin Pancheri 2 6T > Hrs
Address 9325 Missouri Ave. : _ )
City Nampa State 1D __ Zip 33686 Water Temp. Bottom hole temp.
3. LOCATION OF WELL by legal description: Water Quality test or comments: T
Sketch map location must apree with writien location Depth first Water Encountered 30" _
s i< [V

12 LITHOLOGIC LOG: (Describz repairs or abandonment)

_Water
w - -[_ . Rge. 4 EaSt B oor west E] Bore From | To | Remarks:Litholegy, Water Quality & Tenp. l N
Sec 713 i3 14 SWUA SW/4 |Di -
: Tim  Wies s |10" 10 {7 | Topsal
e Nne  ne g |3 {12 | Brown Clay
s Gov't lot _._.._._....COWY Y.a_l.lsz...____.. 10" {17 |15 | BrownSand
e 19" |15 |25 | BrownSand & Gravel
Addmss ofWeﬂ Site_2nd ’M'_%'A 6" |25 }3¢' | BrownSand & Gravel
City Cascade 6 |30 |70 | Brown Decomposed Granite
TGive st lzastname of Toad + Distance o Road or Laadsis) Tl T Browa Clay
1t Bik, Sub. Name — [ 178 125 | Brown Decompased Granite
6% 1 125 | 145 | Coarse Brown/White Decom. Granite
4. USE: 6" | 145 | 160" | Brown Decomposed Granitc l?
Bd Domestic L] Municipal D Moniter ] Irrigation ) -
O Thermat [ injection [ ] Other
5. TYPE OF WORK check all thatapply  (Replacement etc.)
(< New Well [] Modify [] Abandonment [] Other___ —
6, DRILL. METROD
B Air Rotary [] Cable [J Mud Rotary [ Othes
7. SEALING PROCEDURES —
SEALFILTER PACE_____ AMOUNT] METHOD
Material From | To Sacks or
Pounds .
i) 4 Overbore . |
& 1.2 LS Overbore AR
TV T
‘Was drive shoe used? BJ Y [O N Shoe Depth(s) 78 LY.L, ‘
Wummm:mwmvgugpowpﬁ OCT-24-2002
8 CAS]%GII. INER: WA cl)
L Digmeter| To, _MamngCasing Liner 'Welded T!xwwed
" +2 g 1250 Speel g 8B 0O
a:32 V7x hsy>lscan] PVC g = 0o =
- g g o O
Length of Headpipe _ Length of Tailpipe 1 —
9. PERFORATIONS/SCREENS Completed Depth; 1427 . (Measurable)
Perforations  Method saw g Date: Started 1OO0702 ... Completed 10/08/02 ___ |
[1 Screens Screen Type 13. DRILLER’S CERTIFICATION
i ' I'We certify that all minimum well construction standards were
From § To _ | Slot Size {Number {Dismeter § Materisl ﬂ‘hr_“’“g. complied with at the time the rig was removed.
9 52 | 14 160 145" PYC '
— 5 5 Fiom No.§3
10. STATIC WATER LEVEL OR ARTESIAN Date (- 2302
PRESSURE: ¥
39ft. below ground Artesian Pressure b Date /0 ~23-L
Depth flow encountered_____ ft.  Describe access port or control

devices:

Datex 10/18/2002 'I'ime:l{):.'l‘!AM




- WELL DRILLER'S REPORT
o State low roquires that this report be fited with tho Dirsctor, Department of Water Rasourgas
- within 30 days aftor tho comgpletian ar sbandonment of the well.
1 WELL OWNER ’ 7. WATER LEVEL
2agunsn WV W T
ﬂnma £e OR Ténal_ 2 2R Staticwater teval 28 fost below jond surfocs,
Addraga /m_mggcaﬂféx_dﬂ._m,ﬂf_z_;ﬂ_m Flowing? O Yes ®No.  GPM.flow __
2 i - Artosian closed-in pressure e P8 )
7 Drilting Pgrmll No ém.ﬁ/ﬁ’ Controlied by: [T Valve [l Cap 3 Pilug
Waler Right Permit Ne Tempersture 52 OF, Quality _gaad .
5 Duscrita artegian oy temparaiure rones holaw
Z. NATURE OF WORK 8. WELL TEST DATA
% Now woll i | Doepenad ! : Roplacament £1 Pump 1 Bailar ™ Air [3 Other
| Well diameter Increaso ' ’ . G T m———
..} Abandoned (describe abandonmient procadures such as Dlycharge G.2.M, Pumiping Laval Hours Pumped
materials, plug dapths etc In lithalogic log) B rd 2.
3 PROPOSED USE i e e+ e o e . ———— —
P3 Domestic [J trrigation O Test [J Municipa 9, LITHOLOGIC LOG
. g gtt:luslriai [ Stack {0 Waste Drspc;sal o; Ir:;ar:_t;on Bore | Dupth Water
P i specify type - |Dtam.From] To Material ‘ Yest No
- . ’ i e 1o | 2 ToL Sast A
4. METHOD DRILLED [0 12 17 | #Retia clo %
A
i} 9 Rot 0 Al draulic [0 Reverss rot Lo N7 115 | Bitocset Sgaddd -Clony X
g Cootn, qu gu'q g Dyaraulic R V7 Y V5 2 S i oy Y X
. e VS VR VR N T % : A
- . - : O 179 | 48” | Bronie ooy sl tileien A
5. WELL CONSTRUCTION L RUZR RNy mf I
- 4 .
Casiod scheduto: @ Steel G Concrete OOther _ - {éo ;f{ - %}-ﬁ’wﬁﬂwmm\lﬁﬁfd& %
Thickness Oiamuter From To R it : At Decerns ;WL T A i
s 2250  inches . & inches + _/ feet 22 fear |- : - - - i
i fnches ___ inches feet . - feet - " - :
3 . . inches, inches feer ___  fest - i
e inches’____  inches _ ,feet _ feet :
E Was casing drive shoe used? [ Yes & No f
Was a packer or seal used? [J Yes 2 No T ;
: Psrforated? ) ’ B Yes O No . - o :
\ How perforated? O Factory X Knife 03Torch CiGun ["— 7™ o o
H Size of perforation .. inchesby _/ inches - ;
) Number . From To ‘
570 . pertorations Hé.__ teer__F4 feat :
e perforations  ___ I 7 S — v
. perforations . feet fest - 1 l
] Well screen installed? [ Yes [B No - éﬂljighffﬁ e H
Manufacturer’s name . T /ﬂ [riiviar J[fl);ft.\ 1'
Type : ModetNo. - -l ndl 4 /gvfh‘) i
Diameter __ - Siot size Set from _ feet to __feet J " sﬂ;:' FEI ] ¢
Diameter Slotsize __ Setfrom __ __ festto faet o T U o - i/t i
Gravel packed? W Yes O No [ Size of gravel Xy T ‘ng%’”.eq = ML <~ | !
Placed trem .24 feetto _ 7.2 feat B T T “OF {
Surface seal depth 25 Material used in saal: M Cement grout . 3' T - — ‘
M Bentonite - O Puddling clay a_. ___ . T T %W f
J Sealing procedure used: €1 Slurry pit @ Temp, surface casing | Gt - !
O Overbare to seal depth [~ —— I _ 7 )
Method of joining casing: [ Threaded & Welded O Saivent . Y T
. Waid - 5
J O Cementad between strata P X
Describe access port Son Zo8y, tauel;  Smmal 0.
&Y. Work started _é_’j’ P =7/ finished WY e / N
- 5
6. LOCATION OF WEL!, ' ' 11. DRILLERS CERTIFICATION i
) Sketch map location must agree with written location. 1/Wa carilfv that all minimum well construction standards were 3
N complied with at the tima the rig was removed, !
' i X SubdivisionName ___ =~ ] :
----E-w----f--- ! Fitm Name Gesriu wies_D@iurkd__FirmNo. OF i
! - . B — - - M
= w ' /3 e ' ‘ Address 4 12 Hox (o) Dow. . Date o =T=9) !
R aeint ks LotNe. __ ___ BlockNo. ___ ) !
. i ! Signed by (Firm Officlal} ) ——
5 and / ’
L ceonty Yalley. s (AL conllll

- . NK
NE_w ME vise /3 ,1.17_sBr_F_wh

i ————

] USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT
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STATE OF IDAHO
DEPARTMENT OF WATER RESCURCES

WELL DRILLER'S REPORT

State [aw requirss that this report be filed with the Dirsctor, Dapartmant of Watar Ruoumn‘ UN I 4 1989 s

D E@m@g

within 30 days after the complation or abandonment of the well.

kY

] e
JWELL OWNER 7. WATER LEVEL , Partment of Water Resourgey
Name Y ._CH‘HP (\ﬂ Static watar lavel _Z,_Lfeat belew land surface.
R+ . Flowing? B Yes BWNo GPM flow _
Address meiba, td. P36Y) Artesian closed in pressure psd
. Co Controllad by: [J Valve [J Cap 3 Plug
Owner's Permit Ne [&5 - ﬁ - X ’O‘H-OQD Temperature F. Quality —_
. had J Dascribe artasion ar temperalure 1on83 balow.

2 NATURE OF WORK 8 WELL TEST DATA
W New well £ Deepened O Replacement 0 Pump O Balter Dar QOOther__
O Abandoned {describe abandonment procedures such as . -

materfals, piug depths, ete. in litholagic lag) c"‘“"”;-P'M‘ Pumping Lsvel ;""" Pumped
#. _L¥o ;

3. PROPOSED USE ]
#Domestic O Irrigation [T Test £ Municipal 9. LITHOLOGIC LOG 022356 _
O Industrial O Stock [ Waste Disposal or injection

e Depth Watar
O Other [specify type) g,:; From| To Material Yes] No|
e |3 Sovd . 3
4. METHOD DRILLED 1T 3 /5 y - P
i . - .ﬂ._'
BLRotary  PF-Air [ Hydraulie (1 Reverse rotary (£ 2D |. e “~ ;E
OCable O Dug O Other ,_ et T =
- & o fe :
5. WELL CONSTRUCTION Fe e ey
S i L
Casing schedule: 23 Steel O Concrste [ Other .
g’hfcknm lsmeter From To ;
s . inches inches + L Teat [j , feat a
e inches _ - inches ___  feot feat -
__ Inthes _ fnches feat __ ___ feet —
— inches inches _ foet feet 5:] : B RN Ty T Hees
Jas casing drive shoa used? - [3 Yes ~~ @FNo- "~ - I LAY DR 1
-Was a packer or sealused? 1 Yes  @%WNo ¥ il i
Parforated? © DO¥Yes AlNo L5 T ] '
How perforated? I Factory [ Knife 3 Torch OEP_ITIJ'
Size of perforation - inchesby _ inches
Mumber From To
—— perforations feet fagt CATIIam oF Wals Posaureas
perforations fest feet
: perforations feot feat
Well scresn Installed? {1 Yes £ No
Manufacturer’s name }
Fype ModelNo. _____ =~ oL L)
Dismeter ____Stot size Set from __featto faut ﬁa‘:f::{’ﬂ,g;: G}' 13 “i
Diameter ____ Slot size Set from - feetto _ feat Vs 1
Grevel packed? (1 Yes Z-No [ Siza of gravel )
Placed from faet to fast TEP 1319853
Surface seal depth 28 Matarial used in ssal: 01 © grout
&, Bentonita O Puddling elay a — g T2t PesuuTeEY
— e of Wa'er Feso
Sealing procedure used: O3 Slurry pit O Temp. surface casing nﬂm@;qm Zagnnal-UmcE -
B-Overhors to seal depth -
Method of joining casing: O Threaded [ Welded O Scivent
Weld
10.

D Cerpanted between strata
Describe access pon-ﬁ&ﬁ%«_m&mﬂ_

Work started d . f-'b’f finished é. (2. 87

€. LOCATION OF WELL
Sketch map location must agree with written location.
N

oy an. .
R Ly [

LI RO
b

]

Subdivision Name

Taorale b

LotNo. _ ___ Block No. __

Coumy __ Valleq ey e

T

,...1.-..r..'

11. DRILLERS CERTIFICATION

1/A¥e certify that all minimum well construction
complied with at the time the rig was removed,

Firm Name YA ASLD MLZ,FIM No. 39 /_ .

| Address M&ﬂ_ﬂ__ Doto_§5+£2-7F
: Signed by (Firm omclaldﬁ'-ﬁ-.?—-

{Opsarator)
LL f

SW yNE s»...l__ﬁ,r. 12 @, n._?:_@/w'.

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO Tﬁﬁ DEPARTMENT
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Form 2387 ‘ STATE OF IDAHO USE TYPEWRITER OR
1/78 DEPARTMENT OF WATER RESOURCES BALLPOINT PEN

WELL DRILLER’'S REPORT

Stata law requires that this report be filad with the Director, Department of Water Rasouross
within 3G days sfter the completion or shandonment of tha well,

NELL OWNER 7. WATER LEVEL
Name Tam Fakew Static water Jevsl __20" __ fest beiow land surfacs,
j Plowing? ©J Yesx&kNo GPM flow _ _ —
Address %005 8, Tndians Avq. Caldwall Id, 8%04 Artaslan closed-In pressure ____~___ ps.l,
' Controlled by: [ Velve L[ Cap 0 Plug
Owner’s Permit No. : Tempersture _1i6 OF.  Quality _ __Good
2. NATURE OF WORK ‘ 8. WELL TEST DATA .
Fciew well 1 Deopsned 2 Replacemant O Pump &2 Baller DAr OOther__
[ Abandoned {describe method of abandoning) _____ Diicharge G2, Pamping Lvel Py —
10 40 35 . &0t 2 heg
3. PROPOSED USE
xfkfomestic 13 lirlgation [ Test L1 Municipal 8. LITHOLOGIC LOG (bt ,
O industrial £ Stock 3 Waste Dispasal or Injsction S — — Taw
ify type) Hote . Material
O Other {spec Diam.)From{ To Yed No
8. (1Ll ,.I.' G'VQ- :hl:dﬂﬂ b <
4. METHOD DRILLED 8" [ hv | 201 — "
. [T 3, P ' '
O Rotary D A (3 Hydraullc O Reversa rotary §11.201 W3 granite miid _ x
xiExiable £ Dug  © Other
5. WELL CONSTRUCTION . [
Casing schedula: ot Steel [0 Concrets Btther Py¥uly T, TN -
Thickness Dismstar From To .
inches _&® _  inches + 27 feat _ 201" faet
PYe 150 Inches C¥ inchesw _ 10! foet _701 feot —mmmm—
_ inch inches fest foat ~ W Regionel Office-
", inches _ ____ _ inches feat feat
)s casingdriveshoeused? OO Yes XB No
Wgs g packer orsealused? O Yes XX No
Perforated? sty es 0 Ne
How perforated? (] Factory 98k Knife Saw 11 Torch
Sizw of perforation 1/B  inches by L inches
Number From To
60 . ____ psrfomtions LS . fest___ 68! fast
o parforations feat fast
e perforations fest feet
Well screen instaffed? O Yes  SkNa
Manufacturer's namo
Type ModeiNo,
Clemetar ____ Slot size ____Set from _ festto ____ fest
Digmetor Slot size Sat from fast to _faet
Gravel packed? [J Yesr o O Size of gravet .
Placed from foot 1o feet
Surfoce seal depth __ 7 81 Material used in seal: 45k Cemant grout
£ Puddling clay ) Weli cuttings
Sealing procedureused:  CI Sturry pit EXXemp, surface casing
L} Overbore to seal dapth
Method of joinng casing: 13 Threaded sk Walded Sifiolvent
Waldpyo
B Cemantad batwesn strata { /’
Dascribe accest port 10
Work started _7/9/79 finkshed __7/A11/79
6. LOCATION OF WELL 11. DRILLERS CERTIFICATION
Sketch map locstion must agres with written location. $/We certify that all minimum well construction standards were
; N . compliad with #t tha tima the rig was remaved.
| ] w Subdivision Name Carbarton :
d p o= Firm Nama Garys Well Drill Firm No.
]
Wk st Sube. .
i /3 1 Address 3tar_Route Cagond
e LotNo. 4. Block No.
B Signed by {Firm Official)
County _, : ; and
. N Bl : ¢ pj [Oparator)
£ % ME v LB 7. LA SR | o

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

Form 2547

STATE OF IDAHQ
DEPARTMENT OF WATER RESOURCES

USE TYPEWRITER OR
BALLPOINT PEN

WELL DRILLER’S REPORT

State law requires thst this report be filed with ths Director, Dapartment of Water Resources
within 30 days after the complation or abandanment of the well,

WELL OWNER

Name _ e ey Lex Fwp

7. WATER LEVEL

Statlc water levet _2 ; feat balow land surface.

Flawing? O Yes 8 No GPM.flow __ _
Address fox _D08" Cascmdle , Zdphe Artesian closed-in pressure _______ p ..
: Controlled by: 0O Valve 0O Cap 0 Plug
Owner's Parmit No. Temperature ____ OF, Quality gpeo/
2. NATURE OF WORK 8. WELL TEST DATA .
% Newwell O Deepensd [ Replacement DO Pump DO Bsiter KAr OoOther_
(1 Abandoned {describe method of abendening) __ _ -~ T T — " Tiwn Pumpes
177 /
3. PROPOSED USE
O Domestic 0 Irrigation [ Test £1 Municipal 9, LITHOLOGIC LOG
O Industrinl 0 Stock O Waeste Disposal or tnjection Hols | Depth . Water
1 Other _ {specify type) Diam.|From| Ta Matorial Yesl No
0|3 | 2P Sk [ X
4. METHOD DRILLED | & 17 120 Frown somdy cimts X
M Rotary [T Air O Hydraulic  [I Reverso rotary 6120 129 | comienTed gegvel }J((
Ccible D Dug I3 Other b_| 23 |89 | Bopwn gmady iRy
‘ 6 155 |10 | comenTed sonid v 928022 X
& Ve s Eepmu IPAE X
5. WELL CONSTRUCTION
Casing schedule: & Steel [ Concreta O Othar PUCa _
Thicknsss Dismarer From
1250 inches __ 6 _ inches + __J) _ faat g,zz fest
[ [+ inches _ & inches ﬁ feot _AFT feat
inches _______ inches : ____ feet fout
inches __ fnches fout _ - fest
Ecasing drive shoaused? [¥ Yes 1 No
25 8 packer or seal used? O Yes A No
Perforated? MYes [INe
How perfarated? (I Factory €l Knife E-Foreh Swiv/
Size of perforation _ inchesby 2 inches
Numbar Fram To
Loe . perforations pad feet_ }5F  fest
—_ — — perforations fest teet
——eeo_ porforations feat feat
Well scrsen instatled? J Yes [ No - P
Manufacturer’s nama o ::
Type Modsi No. — T - )
Diameter____ Slot size ____Set from feat to foet wt 7
Diamater ___ Slot size —__Sat from footto faqt
Gravel packed? I:l Yes ¥ No 0O Siza of gravet _
Placed trom feot to feet T N WL T
Surface saal depth _,2_____Materiat used in seal: I Cement grout WRRT A wind OTEg IR
3 Pudditing clay O WeH cuttings — 7
Sealing procedurs used: 0 Slurry pit [ Temp. surface casing e jg
[ Ovarbore to seal depth ¥}
Method of jaining casing: O Threaded I Welded O Solvent
Weld
LI Cemented betwesn stnm
Describe access port mm Wa{[ Senld 10. .
e Work started ___& ~/9-7% finished __ 4 ~22-78

6. LOCATION OF WELL.
Sketch map location must agree with written location.
N

65

17. DRILLERS CERTIFICATION

1/Wa certify that all minimum well construction standards ware
camplied with at the time the rig was removed.

. -
Firm Name Joaies”’ Qg;’gt'wg 2oy Firm No, T3 5

ross £X )_Dewaicily, T Date =23 _Zf:
Signed by (Firm Official) @fw.

tOpcrmr) _4»4(47“ A m

F v

[ i . SubdivisionNeme __

w E /3 E -/ " Sué -

& _:L ! LotNo, /4 slockNe. _____
County __zagz 474

NE u xsac._.Z__ T.AZA_fms R.TE EM.

USE ADD%T!ON_AI. SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT



i@ s o D@L
TY| ITER? 7 3 5 : C—! L. ::'. C
l "féi{fmnym Department of Water Administration 1\ I
WELL DRILLER'S REPORT T T e
Stats law raqulres that this report ba filed with the Director, Department of Water Administration within 30 /
days after thacomplatlon or abandonment of the well. Toparmmmt 6y . 22 "o ey
\}aeu. OWNER ' 7. WATER LEVEL ' l
1 Name Mm&'_ Static water level 2.7 _ teet betow tand surface
Flowing? OYes ONo GPMfiow S0 |
Addrm_mm&_ Temperatwra_____°F . Quality :
Artesian closed-in pressure p&i. 3
Ownar's Permit No. _ i _ Conmolledby O Valve O Cap O Plug !
2. NATURE OF WORK | & WELL TEST DATA
& New wel O Deepened [ Replacement & Pump X Baiter O Other 7
Dischargs G, Drat Dowin Hours Purmpad
0 Abandoned {describa methed of abandoning) ¥ 1 ﬂ & 1
1 | s rroposep use ' S —
j ' s .
) oomestic [ trigation [ Test [ Other bepacity type) 9. LITHOLOGIC LOG
—_ Hots Warer
£ mhmicipol O mduastriedl [T Stock ) woshe Disponal or Pl T
njection Y
! 1'a meTHOD DRILLED ' <. 13
1 M Cable  [J Rotory O Dug [J Other v
' )4
] 5. WELY. CONSTRUCTION ! x
! Diameter of hole ___é__, inches  Total depth _Z_/L.fae: 1
Casing schedule: ‘B Stest £ Concrete
Thldmln From
3V inches G e . _2_11 feet |
—_— inches foet feat
—_— lnchas inches feat foot
N inches inches feat faat v
/ .. inthes . inches feat feut
Was a packer or seal used? 0 Yes 0 No
Perforated? R Yes 0 No
How perforated?  [] Factory R Knifo O Torch
Size of perfaration ._____ . inches-bv.._._._. inches
Number To
il-l_____ perforations . _4_41... _Q__ foot
—— e petrforations feet foet
....... ——— perforations feat foat
Wall sereen installed? TOYs [ No
Manufacmrersnama
Type ModelNo. ___
Diameter . Slot size . Set from feet to _feat|
Diameter___ Stot size..__ Set from fest to foot
f 'I :
| Gravel packed? O Yes @ No Sasofgrwel
i) Plsced from _feetto feet
by
. Surfoce seal depth—Zc [ Malerial used in saal ] Cament growt
{ IR Puddiing oy 0 well cuttings .
P Sesling procedwrs uaed T Sy it [0 Temperery wwrfoce cening ) . :
B Overbore 1o sesi septhf
T 10. -
1 | @ ocation or wee Work surtss 2249 2 74 irisnea 7 =287 24
L Sketch;map focation must agres with written location. . ; -
H N | ~ .
! : : T Il DRILLERS CERTIFICATION
N P - ) £ »
ij | ‘:? I’ Subdivision Nome Firm M—WM_M No&ﬂ
[ o .
XM R x 287 -9
.} 2 "}L}....,:-...'... Lt No. Bock Mo, M_LL._ . ) —
{ }
NS, R. _3 —.EiR




Sl POV LMLV WA RV LY MR DUUHLLS

WELL DRILLER’'S REPORT

LJ State luw roquirus that this report Lo fifad with tho Dircetor, Departesent of Water Rosoureos
within 30 days aftor tho camplotlion or a%andonment of the well.

P

1. WELL OWNER 7. WATER LEVEL
Name (¢t gy NZTepsonm o Static wator Jeval . 72 _ fout holow land surface
Flowing? * [ Yos AANo GPM flow ___ . _
Address MG 72/ Box Héto . ; Artosian closerlinpressure . p sk
cAsScAane g0 3 2 Controlled by: (1 Volve [l1Cap 13 Plg
Ov'.'m.:sl’urmatNo e i Temparature  _ _°F. Quality e
2 NATURE OF WORK 8. WELL TEST DATA
I New welt 3 Doupuned 13 Reptaca.nant R Pump 0] Bajler i Akr COothe:
O Abandoned |deseribe mathod of abandoningt -
- : Dlscharge G.P.M, Pumping Lovel Hours Pumped
. e o Spt. _ . Q0fT A KL
3 PROPOSED USE dm e e e e
M Domestic O Irrigation 73 Test L3 Municigal 9. LITHOLOGIC LOG
. 3 Wasze Di i
g gtt:.;srtrin! I Stock 25 ED“W::;;‘:W‘:’:“:S“ Tota o [ Water
e et s s i Y Diam.|From| To . Material m
Il _¢ |30 Tm® seic AL
4. METHOD DRILLED o 2o 15 | ofenver X
O Rotary 03 Air 3 Hye rautic O Reverss rotary 65, ’9:5'__ ‘_jg.ﬂ’:zm.._s.@d ~ A
M Cable {1 oug O Other _ | By | BRowear Stacl vl Soe Glovel LK
5. WELL CONSTRUCTION T
Casing schedule; )ﬂ Steel Bl Concrete I
Thicknass . Diameter To [ =
UASD inches __ (b inthes t__ t f1f feet
inches inches faet feet
inches . inches o Teet feot
inches inches _ feet - few
Wi casing drive shog used? O Yes B Ne
Was a packer or seat used? 0 Yes A Mo
Parforated? R Yes 0 Mo ISR TN
How perforated? M Factary [ Knife [ Torch e
Size of perforation _:".f__ inghas by 4 inches N
Number . From To |
.'gx ¢ty perforations __ 45T feet S8 festy 17— T T TR H
&LE..:" perforations 637 feet 7.5~ _feet ;
L+ perforations _ ¢ feet __JO@ fet|"—|" P = ;
Well screen installed? O Yes ] No T
Manufacturer's name _ _ “
Type _. : Modet No.
Diameter - Slotsize _____Set from _ feetto ___ feet e
Diametes Slot size Set fram feet to _feet ) ‘E'E \‘J?}ET 3 T {f_ e I—-;—-" ?-_ RN
Gravet packed? fBYer O No T Size of gravet -g et AN pet R v 8 R P4
Placed from __ 35 _ festto _ /4 feat I\ﬁ B TR
Surface seal depth 2577 Materlat used inseal: O3 Cemem Orout e MAY 1. liags G BT g 3~ trager [Egn
€3 Puddling clay IR, Well cuttings -4 - - T
Seafing procedure used: O Slurry pit O Temp. surfacs casing N ]
' JX Qverbore to seal depth Beptrhmsrr T
. A s \
Method of joining casing: [ Threaded I Weldedt 01 Solvent -DEF“"F““EM" £ Resourcos. LI =po) ST e g7 0 w1
‘Neld | H
R {1 Cemented between strata
Describe access port . 10. . . _
Waork started _‘Z-—lz-ﬂi finishe, g -2 =54
G LOCATION OF WELL 11. DRILLERS CERTIFICATION &2
Skatch map location must agrec with -7 - location. tMNe certify that all minimum well construction standards were
N r.ompl[ed with at tho time the rig was remoucd
L] 1]
i 1 Subdivistor: Name _____ 1 % Rk kevy
-----'E“---‘-i--- Fjm Name Emszﬂtuy_&»,:_._"“ FimNo. 07
] .
w -'*,"- - E - Address 895D S_fragdeasr . _ Date G= A4 -89
st + LotNo. ___ BlockNe. . / R ‘ §
: R Signed by (Firm Offlclal) __ZL7rd = 557 22 ’i’éﬁ
4 Lo
3} and y &
County Matbey = {Oparator) ;)(/’“” Lol PR lvagt
3Fu SE 4 See ,é-_,T._!_.Z___NMR._{ﬂ_EM =4

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



T Olfem ties
- Office Use Qnly
Inspected by ———————
Twp__ Rge_____ Sec
—_—A__ 174 __1/

WELL DRILLER'S REPORT

ggg‘"jﬂ'? (\ IDAHO DEPARTMENT OF WATER RESOURCES
/ Use Typawriter or Batlpaint Pon

1. DRILLING PERMIT NO. 3. T4 -4 2385 ooo . 11, WELL TESTS: Lot . __Leng: P
Ciher DWR No,_- . - U:Pump ) Bailer Al L) Flowing Artasian
2. OWN ER: I Yruld galimun, Drawdawn Fumping Lavel e
Name_ ___.Dem\..__Be-n:‘-\af b VA7) t__‘l_&m o
Address Jo 3 (o s P on R, . - -
Cy_ecidian, ~State 1D Zp K AL 4D ]
Water Temp. &ze Bottem hole termp. Lrid
3. LOCATION OF WELL, by legal description: Water Quality last or comments; Goes
Sketeh map location must agree with writen locatiorn, . - Dapth first Water Encounterad ...foa_’
. 12, LITHOLOGIC LOG: {Deacribe repairs or sbandonment} ...,
Twp __/.'i__ North % or South [} ?,,“;f From | Yo [ Remarks: Lithalogy, Watar Quality & Temperawse | ¥ | ¥
- w Roe._3 _ East ¥ o Wesr £l 2le 1 a Zp 5./ X
TSee_ AR . a4 AIE 114 BE va {s0| g T TR s ¢
d Gov't Lot —— Couﬁlw s 1o & /’K Bfa.‘sn @n-t ﬂf_ﬂm Bg,..-.. (E.....' ¢
| Lat: ;o Lang: o /% {27 oy W X
‘ Address of Well Si:emm, B 127135 ﬁﬂ-ﬂh Brocan Coag e - s
City, (2 zadee 2135137 L6 - )
i@nnmnmum'mmmamﬂnm; 37 47 mAMam.. . Q"‘Alﬂn p—nuu-"l-ﬁ x
W__7__ B, Sub. Narme r | ¥7185) IF y \ >
Loabar-fon Rawchelles Soakbn. 5} Lo Civosg (Gannbe.
4. USE: ' ' ol ol lbrachope, 24 G X
){ Domeslic (] Municipal 15 Monitor Titmigation B ot | 24 |7 ’ o
Z Thermal (G Injection Ci Cther _ A )] ; 4 _L =~
5. TYPE OF WORK check ait that apply {Replacament etcy 18 [ 75]%3 |, e X
% Newwell i1 Modiy I Abandonment Other, B 1R [ RY | Erchoes 5
6. DRILL METHOD RY /0S| 1 Brosoom : . x|
SCAirRotary T Cable [T Mud Actary 7l Oiher 05112 | Fractrrém I Banue Crande x
. §ila) /IS Mrh LJ' Lo Gm—‘-\! P
7. SEALING PROCEDURES . B lua lzan PN g o, X b
SEAUFITER PACK AMOUNT METHOD By Il Beavi Q: ‘Lo x
Matastal Fram To S»’aom Dose b&gn JA ’.30 /50 Fas! ”Atbl Pun..-\n (thl. b
v i 3 .
%:z f‘m,.}g Q 1/ 13 cocks Qo) L RS0 18] (G )i tro
LA " M% l'-- _8_ 1% Ia s ﬁnpl,rﬁm {?-A-\;-P u/&k’ 25_
‘ i/z__a-&ﬁmj_ 3¢ Lo ‘E’{ur.:\s . B el /90 d ke %
Was drive shoe used? Y ® M Shoe Cepihis) RO 128 155 L
Was drive shoe seal lested? OY %N How? . M x
8. CASING/LINER: . ) X - JTA T vy »
Damvater] - From T Yo Taa Malandl | Gasng  1mer  Wakmead Theoodog | 280/ ¥ J e
ARV W e R o ' .
R 24 L [ |3 n oo =] g fr s e g Ht(lEIVED
57 il # 8 | Shon/ [ * » =} il el L -
Length of Headpipe X .Length of Taipipe, l-j E huw_ﬂss_
9. PERFORATIONS/SCREENS ’ . ——WATER SOt ——
" ~
X Perorslions Motod Blar G3hee! Ble Boehiredne UW—;;———-———-wﬁL
= Streens Scergon Typo " oamp e'rga l5ap!ﬂ% (M srablo)
Date: Started Q=tf=Flo___ __ Comgl ted__ /28 weth= -
from fo Sl Size | Number [Dearrsio:] Materad GCasng _ Linar -—l i - 6*
25 | R0 |&x a5 |67 Slmel | =% 13, DRILLER'S CERTIEICATION
Jo° | a1 27 Lgeem T3 Sieel | O N We certity that afl minimum wel construction standards were complisd with at
2850 11tV Ve o Ul = =] > the time the rig was removad.
1701120145 B0 |57 [Shef . Fion Namoaashhin £0e// fry Wt g Fimno, HET
10. STATIC WATER LEVEL OR ARTESIAN PRESSURE: / =
It betaw groung Artesian pressure fb. Firm oiliclalQ,nZLm A : Date_/0 ~F1-F¢
Depth flow encountgred " ) tt. Describe access port or and - —.. '
coritro! devices:_S'_s...,d:m’_Mf_ﬂ.J < Buparvisor or Gherator Date_40= 3/ =P

FORWARD WHITE COPY TG WATER RESQURCES




P Y WSO T
T mus AIWE NS Fegort by filod wwlth the Diraetay, Ueparimant of Walar Resourcos
e s XHBIN 30 o attor tho

gmpietion or abandonment of tho waely,
I WELL OwNER

et s oy

. 7. WATER LEVEL .
Nams ¢ f'___:_?f__‘“/_i//_ ?_r_:i(_g’__-_\g’__ﬁé!__ ot Static water fovel e faol bolow tnd srtace,
As'rﬁge !s'?,»cm. AN U gfw Fan P37, Flowing? 11 vos N N GPM flow . __
TR e --—--~-—{——--_—_:—~~— Arteslan closed fn Prossuee . pal
Dritling Pormit No, a5 :’5__['2_:23:}‘ o - Gentreliod by:?,“ Vave 1) Cang l'.'j(f_fug
_ s v op ' g
Water Right Parmit N, e [ Tempsidiino _"f"J—L I: Q'L.:?”i_at,y -  Zorad Geigw T T

B S N,
B WELL TEgY DATA
't Pump LT Bailor K Ar It

2. NATURE OF WOoRK

P Now wall 't Deeponed

b Wall diamgigr Incroase

! Abandoned (dagerityy airsndonmeng
such s finers seryan m;xeu_ri:.fs. ol
9. sociion 9,y

fl
Fl
_.—-...__.-—___....—-—_..__.._.-.—-.. ——-—.;—._--—I

H! Rontacemont

i1 Moditieaton
oF modifieation Precedurog
Ug dupths atc. in fithminis

. Dlachurgg a.py

s T

Pu plnu_'l.:w—l "

i T
.
e BOUS Puimpad "

3. PROPOSED ysi
BA Domestic I} rrigation

't Industriat i? Slack I'} Waste Disposat o njection
L1 Qthar S e (SPecily typoy

— e e e e

4. METHOD DRILLED

P2 Rotary o= Ajr bl Auger
'] Cablo I’} Mud "i Other _ _ __

(backhomah,-gy-d—m-tﬁm etcj

e -..-—..—...._,._-—..-——_.—_.._.—.

Ui Monitor

'} Reverse rolary

--'—-__-———.____,-.._..-.._-.__..'_-...., ——

5. WELL CONSTAUCTION
Casing schedule P4 Stan)

iam dor From To
L) ___,_éh__, inchos & w___/__,__ foet jﬁé, feat
<inches ____ inchas e— et iony
~—— _inches __ __ inches _ feet ___ _ feor
Was casing drive shoo usodo A Yos [ Ng :
Was a packer or seaf used? il Yes e g
Parlorategy Bves 3¢ N
How perforated? L) Factory 11 Koite 1] Toreh i: Gun
Size of perfoiation? — . inches by —— . inches

HNumber . From k]
— — ——_. perforationg —— ___ fael
~—=———— Perforations ____ —_. leel
—~~—— . Rerforations ——feRt foet
Well screan insialled? = Yes 2 No
Maznulacturer e L Type
T;Jp Packer gr Feadpipe
Bottom of Tailpipe ——

—_—  feat

—_——__feat

——

Diameter____ Siot size - Sotirom ___
Diameter ____: Slot siza ___ got from
. Gravel packed? [ yog M Ne
Placed from __

— feetto _ feet
—feetto__ feat
F Size of grayet -

e 120 o ————e __feat

Surface ssai daotlfﬂ? Material yzed in zeal: # Comont grout
¥ G-atonile &1 Puddling clay

e —————
—— R e T g.i..\....!,...ﬁ-&i'_'!_"..._
Sealing procedure used: ) 3 Slurry pit i _-.__“.%mﬁm 2ol fifiee,  C 8!
3 Temp. surface casing - 2 Quarbore to seal depth -._..__._-__._._.._....._.._,._.__..._ e
Mathad of joining casing: -3 Threadad A Welded .
o £ Solvent Wald *! Cemented botwaen stata [ '
. . i . 9
I . B », ’
Describe acgogs part .%!_f&’;l_&sji.éa_-’_e_m__ Work started M_f - finishog __:{.Z_Zé_ e
—— - - e M . - S — - s i —
6. LOCATION OF WELL ’ 1. DRILLER'S CERTIFICAT!ON ’
Sketch map location mugt agreo viith writtan location e cortify !ha_: alt minimum we) conztruction slandardy veorp !
i - N Subdivision Nasme e cemplind with at the time g flg was removeq. ‘ :
H and - - ] 24 .
] : i Firm Name/.%’u ko /jf' "/ % #im N, _,Z,Zj — - f
. - 3
LANG, o BlockNo . adarss A Catf ) Dato,_220b-5. 5 . ;
[ County q.l/_ff?_'..i“‘_‘i_-_.__._-__.h.m \gned By Drifing Seoers . ‘ i
! ; y Orvis
| Addross of Well Sita Pinsdlewsy st A0, Yol Slaned by Prling Suporvicor ¢
LJ (give a! least name of rond) ard (—-\ §
= " o A3 N Rors (Opera_tér) L - e 3
' L7y é—é “See JZ o Rown {if diferons fp| the Driting Superviser) H
. i USE ADDITIONAL SREETS 7 NFCESSARY — FORWARD THE WrTe copy :
L] ' .
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IDAHO DEPARTMENT OF WATER RESOURCES —
(\ , WELL DRILLER'S REPORT
e

" Use Typewritar or Bailpnint Pen

" Office Use Oniy
Inspectedby .~
Twp__ _Rge__ Seq —

w1M__ %M __ 4

1. BRILLING PERMIT BO Deoojond . 1. WELL TESTS: I.at: i : Lo :

Other IDWR No, - G 7t - O 3 = o CJ iPump ;' Bailer WA 1 1 Flowing Aresizn

2. DWNER: Yialdt gatTmin Drawdown " UmZng avel T §
Name_M:Ke_EAg)cKELL 1315 iHr
Address, Bpx X - .
CivCASCALD. [E_____.,._‘ e ST Zp BIEL

3. LOCATION OF WELL by legal description:

Skatch map iocation pst agrae with wnnen location
N

WaterTemp,__ 5 % * Bettom hale temp. S4*
Water Quality test or commants: Mum;gﬂ

Dapth first Water Encountered _‘L.._
12. LITHOLOGIC LOG: (Deseriba fopairs or shandonmant)

tor
Twp 1% Newm¥ o Seuth T Tl erom | 1o | Remarke: Lithctogy, Water Guality & Tamperaturs | ¥ |
e Age _X East ¥ or  Wast O O |3 |173P sox/ -
“Sev. JZ M AE _5'51/4 913 12 Blnom sanpy CIAY, A7
GovtLat ___ Couty VALIAT" ERIEAIT) e
Lat: : H ‘tong: : & 19 1R RAY BEawr ks
Addrass of Well Sito ?JQ_&ME&QSA_ e 20 KB |SoFT 6Ray ggéu:g AT
;mntkm:wnwl-om»ﬂnﬂamnhuubmman City { CM.__ -g gg 2‘; E2ac, BLowr) “a:’“i’l . X
w_ bl ek Sub Name CABAR Tomw Kiwcherrs [ 165 195 T2nrT ¢Rey CRANTIC X1
£ 5 19¢ |2r0e C@mm L+ 15
4. USE: ) & |94 Yo ls <, T iw . Ix 1
Domestic [ Municipal ‘T Menitor T irsigation & e Jiﬂm ERANSTIE ud
ZThemmal O injoction 3 Other Z - |BRowe o ttefte 4 FRAC
5. TYPE OF WORK check al that apply (Peplacement etc)  Ha-dZ5 g0 |Soer eRev <lgon CRANITE | - |3
F NewWell I Modily i3 Apandonment - Other & : vo /R )| Saer CRRY CPran) ERAnrcxTE | . .
6. DRILL METHOD w/ERAs Fa LV
ArRotary O Cabig 73 Mud 'Hot,..ry 7 Other i . .
7. SEALENG PROCEDURES
SEALFILTER PACK AMOUNT NETHOD
Mataral | Frem | To mg' 22 Bog E-
B:aitcim?f 1910 | Sgacskenr DuP7n Frp |
Y [ [t BAGC  FRar ToP Dovid
- 1B 150 Hopn i<
Was diive shoe used? (5Y XN Shos Depihis) oEARIVEDR
Was driva shoe soal tasted? (Y %@  How? el
8. CASING/LINER: B 5*99?
Ouamster] From To Ga Wi Canng  Liser  Weldod Thieaded : AJL -
£ r] k26" |2demeer | = w= o n EIVED — _ wamwnresoy
4 a2 1T gl SO =R "' RIEC) - wesTEﬂNaEq%E'
- . I l , .,- - U3 0 :\{J"l; [ 4_49%
Length of Headpipe Length of Taiipipe -
9. PERFORATIONS/SCREENS m ’
. Perforations Method | .
X Screens Screen Type S AW ED Completed Depth__ _/gj {Measurable)
: - Date: Stanted _7'= 15+ 32 Gomplated,
From To Slot Size | Numbar [Cameter| Matorist Caswyy Liner pe —‘Z._l‘_ﬁ.?
b 13 DRILLER'S CERTIFICATION

1 1281 lo@ Yoo’ |27 [PUC

f3
13

10. STATIC WAT En LEVEL OR ARTES#AN PRESSURE:
13 _hbelowgraund  Artesian prassura " - Tb.

Dfrplh flow encountared _h Deqcnbe accass port or

contrel dewces..}'ﬁ,mmﬁ,i_.wﬁjf.__iﬁ.&l

. Firm Officlal

1"We certify that all minimum well construetion standards were compliad wiih at
the kime the rig was remaved.

Firm Name S£STRIA el DREUCE ¢ FimNo. Ao

%_Jzz:,_m el =7
and

Suparvisor orCpeipiar ey Ao e Dt F=r 25

{Smr anee o Firm Otficial § Opuratan

FORWARD WHITE COPY TO WATER RESOURCES



r— et e — —

-7 OCH‘}”

Fom 2367 IDAHO DEPARTMENT OF WATER RESOURCES Offca UseOnly
WELL DRILLER'S REPORT _'Fispectedbv e
W 2. 8
_ 1L.WELLTAGNO. D _99/89¢ 7 HEOE'VEL " 14 gm 7/4
3 DRILLING PERMIT NO. - . o B i1. WELL TESTS: la:  : : Long: e
’ Otar IDWR No. ART-18-2001 OPump S Baiter AT 0O Flowigg Artesian
2' ow R: Yiald gal./min. Drawdown Pumping Lovel __fime
Nama__(Jechfe Lee : ond of Weer Rlasom~ 7Z< 3 .fo Lhn
Addrass_ - /'/d /ey, i ) ‘
City_(Cas oty : State T} Zip 834 /7 ,
Water Temp, fo Bottom hols temp.
3. LOCATION OF WELL by legal description: Water Qualily fast o comments:  _ g edef :
Skelch map localion mus! agree with written- localion. : Dapth first Walsr Encounter /£
N 12. LITHOLOGIC LOG: {Describe repalrs or abandonment) .0,
7 Twp, /i&_ North 2 ar South O3 %';;' Frem | To | Remarks: Lithology, Water Quallty & Tempersturs | ¥ N
- " (Ree. 3 East B or  Waest O /ol O |3 | Zp Sary _
j £ Sec. AT 1ANE 14 Mhau (1913 178 | Breien Aedon era, Te >
Gov't Lot o Counly Z’g/‘?«:y e ([ 6 1/8 l2aln v Grmatin 2
' Lak : : : : £120 |3 |Med dory /;,...,_9,,,, 2 2
’ Address of Wall Site ,j_fi Mely 6130 |38 ! Serr Bruwe Screell: >
. city_._d_tg,we G |35 177 | Mat barot Areans 1630, e
£ 127 178 |4 -t >
w_37 Bk Sw.  Namo debarZens secar7 . |6 178 195 WMol heig brvsn srearc >
SO L7 2 . i 6 |95 Vag. P >
4, USE: E VoS V2o Mo horap,u. . Gareile o tegf e )
j#Domestic O Municipal O Monitor  Clirrigation 6 lae /Y0 leol harvt & rvae Smen, Lt P
O Thermal 3 Injection  [J Othar 6 {/vol7a /'k;Lj_;_-{j&..-; cencBa e Fne | >
5. TYPE OF WORK check alf that apply {Replacement eatc) b 1/29 V72 | #os, E¥Z 1
§  NewWell I Modify 3 Abandonment Tl Other b 172 /90 boret Kro. Sree T 8/ Fove b
6. DRILL METHOD 6 Voo Vo 1 Bee, Arna, PRI N
PArRory  OCae O MudRolay (O Other 6 Vez 20214 Sbesy 5 ans o >
_é o/ R332 A-nd_g,.- ./ l.'{‘au s W/F >‘
7. SEALING PROCEDURES 6 1232123¢14,. i - D~
SEAL/FLTER PACK AMOUNT WETHOD 6 12X 2e8glhe s g ires Vel Eone ™
Materia from | To | Poonie | poirerf From 5 95_&&&%@9““ % &L%Mﬁ L s = e,
BeaZon,7e O /8 [/9kee |7d fosn £ 58 €y | horet o ta ,,, ba
- g {9 J}.& )
2 22 1223 |4, gsc,, ,c,,‘, 455; X
Was drive shoe used? Y (B N  Shoe Depthis o3 Ma_&_@m‘ft >
Was drive shos seal tasted??m YO N l:-fc:w)? _f 295% &igi horey Sren gronl S ol
8. CASING/LINER: Joo {32e (L., %;Mg/‘/ [ x
Oizmater] From | To Gauge] Usiarial __JCasing Liner Wotded Theeaded | o 1322 |08/ ] 40ns 0. “wenn i 1
6 |7/ 179 |2|s7aes |® O O 0O Y. Y -
q ~& (fvo VYgs i o 8 O o [m el e A AV ] i m I
/6o /80 Ve [P ¥ 0o =B 0 a iindedekd e
Lan?%h o?‘ﬁeadprg'aeo /62 Frcngih of Tai!p|pe¥ ; w_
8. PEREQRATIONS/SCREENS .
p 3 Method Ser #-nuf o WATER RESOURcﬁs
Sesedns Scraon Typa , Completed  Depth__ 7.5/ o {Moaasurable)
Date: Started _F-/2=0¢ Completed_J~/4 -c o
From To St Size] Number [Dizmeter] Material Casing Liner -
/e 62 | ve lbo |4 1 pre ] -] 13. DRILLER’S CERTIFICATION
A6 129s 2o lno ¥ |pyve ] ] IWe cartify that alf minimum well canstrucion standards were compfled with at
&g_o %3/ 25 |/2.0 P re O ? the tme e rig was removed,

Company Name_G 25T in 1es /) driffire  Fim N 72
10, STATIC WATER LEVEL OR ARTESIAN PRESSURE: .
Fim Olﬁdaw&_ o Dale 9-25-0/

ft. below ground  Artesian pressure b,

Deplh flow encountered __ | ft. Describe access port or and -
atrol davices:__San n ey Wall Sesf Driter e@m* Date F-23 -7
. tnew il Fim Olficial'k. Operaiod)

FORWARD WHITE COPY TO WATER RESOURCES




EASE R B G .
rim e 7 73[R STATE OF IDAHO | r‘;-;;;» éka#‘égﬁh%ﬁ;ﬁff OR
/82" DEPARTMENT OF WATER RESOURCES Kt LROINPPEN

SFP167968 -

WELL DRILLER’'S REPORT

g

M ]
Stata law requires that this report be filed with the Diractor, Department of Watar Hommqv 2 9 1988
within 30 days after the completion or abandonment of the well.

L

\; WELL OWNER

Name g(ﬁt'l' ww%tﬁ

1979} . Reutzel br.
Addrass ___EDoyse, md, B 3709

L5 —PF=z 4/

Owner’s Parmit No, _+

|*|
7. WATER LEVEL VETHEN o Water Resourcer

Static water leval / W feot below fand surface.
Flowing? [ Yeas B No GPM. flow _
Artesian closed-in pressure p.&i

Controlled by: _ 0} Valve [ Cap B Piug
Temperature 2.5 OF, Quality eal.

Describa artasion or tamparatire rones balaw,

2. NATURE OF WORK

8. WELL TEST DATA

Diameter ___ Slotsize ___ Set from __ feetto ____ feet

B New well £ Deepened T Replacemant £ Pump O Bailer A Air 8 Other
O Abandoned (describe abandenment procedures such as
materials, plug depths, ate. In lithologic fog} Dischargs G.A.M, Pumping Lavel Hours Pumped
PP 240 Vi
3, PROPOSED USE
®-Domestic [ irrigation [ Test O Municipal 9. LITHOLOGIC LOG
O Industrisl 3 Stock [ Waste Dj I ar Injecti -
v . Bore| Depth Watar
Q Other {specify type] Disrm.]From | To Martoriat . YesNo
D40 4 rrnnde %
4. METHOD DRILLED T eto 120m P 7 A x
£ODlGot ¢ T 2
B Rotary = Air 3 Hydraulic O3 Raverse rotary ]
O Cable O Dug O Other 74 £0 %“W——Eﬁ&a .3 = bl
5. WELL CONSTRUCYION
r —— "
Casing schedule: BhStesl [1 Conersta O Other __ =
Thickness DPlameter From To
2550 inches __ (o' Fm:ha+__£__feet_ﬁ_feet T —
e inches inches ___ feat _ _ feet = o
— e Inches _  inches  fest " feet
inches inches (fest ___ feet T, TR T
a5 casing drive shoa used? ¥ Yes O Ne -
a5 a packer or seal used? [J Yas 2hNo
Parforated? & ves O No
How perforated? LI Factory (1 Knife B Torch
Size of perforation _ Q . Tnches by 2‘2 inches
MNumber From To
_AOD _ perforatians 20 feet_ I famt
e perforations feet fost
_ . __ perforations feet o Teat
Well soreen installed? £1 Yes  [XNo
Manufacturer’s nama .
Type Madel No.,

Diameter ____Slotsize ____ St from fastto ____ feet

Gravel packed? BYss {J No [J Sizeof graval -
Placed from 2.9 fest to el fast

Surface seal depth 220 Materiat used in seal: L1 Cement grout
B Bentonite O Puddiing elay o__ _

Seating procedura used: O Sturry pit O Temp, surface casing

BP-Overbore to saal depth

Method of joining casing: 0 Threaded DXWelded £ Solvent

Wald

_» O Cemented batween strata o
Describe access pon.€6v£§y_tg§u_.ﬂuﬂ_.

b Werkstared 8 ~26"FY  frisned _8 ~27-5%

6. LOCATION OF WELL
Sketch map lacation must agres with written location,
N

Subdivision Name

Lot No. Blogk No,

. = .
L.lk

. .-_J‘-_q--.

County i)ﬂl ’e:{

11. DRILLERS CERTIFICATION &L

1/We certify that all minimum wel) constryction standards were .
complied with at the time the rig was removed. -

Firm Nama ﬂz% Lo Qf‘[ [5’3 Firm No, BL
Address _Mm_' E Date

Signed by (Firm Offlcial)

and '
{Operator} ﬁﬁ) J “ N

——

AE 4 ARD 4 e [ .:T. L3 O, n_3om,

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TQO THE DEPARTMENT



Form 238-7

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

USE TYPEWRITER OR
BALLPQINT PEN

WELL DRILLER‘S REPORT

982

Stata law requires that this report be filad with the Director, Dspmmm_t of Water Resources
within 30 days aftar the completion or abandanment of the wall.

22

L O R S E

3 .
WELL OWNER ‘%Z'.‘Z"’ 7. WATER LEVEL
Name M?&m&_% Static water lavel _/ 2 tast below land surface,
Fiowing? 0 Yes O No GPM.flow __
Addrass Artaslan closed-in pressure _____ pa.l
Controlted by: [J Vaive [ Cap O Piyy
Qwner's Permit No. Temperature @) OF. Quality 4‘ .....
- fa) 88 artesian or temp ® 20183 baidw,
2. NATURE OF WORK 8. WELL TEST DATA
M Newwsil £ Despened O Ropiscemaent O Pump  RBaller CrAr DO Other
O Abandoned [describe abandonmant procedures such as -
mterialy, plug'depths, ete in fithologic iog) Discharge G.P.M. Pumping Lvei Hours Pumped
20 260 Z
Y- 28 Z
3. PROPOSED USE -
X Domestic O irvigation O Test £3 Munieipal 9. LITHOLOGIC LOG :
g gr:‘ustriaf O Stock 0O Waste Dispc;sal :r In;ect;nn Bore] Dapth - Tt
er . specify type. Diam.[From] To Materia) Yes No
= ”
4. METHOD DRILLED P
3 Rotary {0 Alr 7 Hydraulic £ Reverse rotary ':.
& Cable O Tug O Other ‘ Tx
) A
5. WELL CONSTRUCTION X -
L4
Casing schedute: Bf Steal O Concrete O Other b
Thicknsss Dlammr From
259 Ilnxes_ & |nn;hu+ i :aa:ézz:m ”
. Inches inches ____  Fee feet . 7
7 inches inches fowt . fest _g';;: 3’51 ——— A’K
- Inches inches . " taet o feat N
casing drive shosused? B Yes 0O No
-fas 3 packerorsealused? [ Yes B¥ No
Perforated? O Yes K No
How perforated? O Factory LI Knife O Torch
Size of parforation __ inchesby . inches
Number From To
—_— perforations feat fest .=
perforations feet fast . AT S 1T AT )
- parforations foat feat iy @B /K|
Well screen Installed? O Yas X No L3 il
Menufacturer's name ) 3
Type ModeiNo. |~ 591 1985
Diameter ____ Slot slza _ -~ Setfrom ____ festto __ feet _mzl‘I
D:ame:er ,Slot size ____ Set from oo Sestto _  fest ~ - urcas
Gravel packed? LI Yes wo O Sizaof gravel ______ mm.aﬂd{a!ﬂt.ﬂ%_
Placed from fest 1o feot Westosa-Ragional (ffce
Surface zeal dapﬂ\ ¥ Matertal used in seal: [ Cement grout
& Bentonite 2 Puddling clay O e g
Sealing procedure used: O Slurry pit O Temp, surfacs casing CRYAA

O Overbare to saal depth
Msthod of joining gasing: T Threaded X Wolded O Solvent
' Weid

—MIGRIFT¥EY

ziiuﬂi-x.s@.li_,r.

3 Cementad botwaen stra 10
Describe access port W—-—»——- g .
\ Work started 2= 2 £-#2 tinished /o -/ £ - S 3
6. LOCATION OF WELL 11. DRILLERS CERTIFICATION &0

Skatch map location must agree with written location .
N

A

Subdivition Name

TR S S

Lot No. . Block No.

County

, B \

IMWe certity that all minimum well construction standards wers
compliad with at the time the rig was romoved,

Vi ot el Dulagem o £23_
Y, Block G oy AT

Signad by (Firm Ofﬂcla!l

IOperator} M &a.g?_@_g_ —

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT
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Form 2387 STATE OF IDAHO USE TYPEWRITER OR
1478 DEPARTMENT OF WATER RESOURCES BALLPOINT PEN
WELL DRILLER'S REPORT ,
Stata lsw requires that this report be filed with the Dirsctor, Department of Water Resourges
within 30 days sfter the completion or abandanment of the wall.
"x;}wsu OWNER 7. WATER LEVEL
Name Babert & Jenat Shellwopth Statlc watar leval 1 _feet befow lind surface,
: g ; Flowlng? O Yes_%o— GPM.flow _ -~ =~
Address _P.0, Fox 75% (Oazcsds, Td. 83411 Artasian closedin prossure ______ psd,
: Controlled by: [1Vaive {J Cap a Plug
Owner's Permit No. Temperatwe )4 OF Quality ____ Gopd =
2, NATURE OF WORK 8 WELL TEST DATA
KxiNew well B3 Dsepened 0 Replacement O Pump xi5Bailer 8 Alr DOther =
o Abendoned tdegrlbo mathod of abandaning) LT Ty Famein Lot [ —
8 % 10 8Q1 4 hrs.
3. PROPOSED USE
A M
xDomestic  [1 Imigation £ Test O Municipa) 9. LITHOLOGIC LOG RO
B industria) 0 Stock O Waste Disposal or Injection
Q Other : {speaify type} g::_ ﬁ:“ ﬂ'-ro Matasial ygm,:,:
- 8710 | 21 ] sewpburdem x
4, METHOD DRILLED grjar | 151 denampoasd zeani e x
ORotary O Ar O Hydraulic O Reverserowry 801501 607 granite _gray . x
SiCable a Dug O Other A Al Aot : osed srnnij‘a x
: £ol4or} 9ol granite.  derk gray . x
5 WELL CONSTRUCTION
Casing schedule: 35¢ Siee! (1 Concrete kOther _ E.I.Q.
Thickiess Digmater From —
250 _ inches __ A% Inches + _21 fest _3q¢ fm 1]
P Vol o125 inches ,__5_“ inches = __10" faet _m___fm g
— _ Inches __ Inches - fest _____ feet
s inches _ inches  feet et el | A 1
Ecasing drive shosusad? [0 Yes 2GNo ,
_asapackerorsealused? O Y 2B No
Perforated? AixYes O Ne D’“mmmm
How perforated? [J Factory O Knife O Torch s'l Wastera Rogional Cfica
Size of perforation _1/8  Inchesby L inches
Number From To
.60 perforstions ___&5n foot Qi _tfeat
—viormnne...., Porforations foat feat
e Derforations feat feet
Well scragn inscaliad? OYes £ Ne
Manufactursr’s nama
Type Modet No. ___
Diamater ___ Slot size 302 from faat to feot
Diameter __Slotsize ____Satfrom —._Testto _____ feot
Graval packad? £ Yes ﬁ No (7 Size of graved ]
Placed from feet to feet
Surfaca ssal depth —-25.1 Matarial used in mal: 5 Cament grout
O Puddiing clay O Well cuttings |
Sﬂﬁns procedursusad:  [J Sturry pit Bt Temp, surface casing
s Overhore to sed depth
Method of joining cating: T Threaded s-Vatded Hholvent
Wald prro
[ Camentod between strata ’
Osscribe access port ) : . 10.-
Work started 6/ 39/79 __ finithed TA/70
6. LOCATION OF WELL 11. DRILLERS CERTIFICATION
Skatch map locatlon must agres with written location. 1/We certify that all minimum well construction standards were
. N ’ complied with at tha tima the rig was removed, '
fy ! ,g Py Subdlvision NemeCaTbarton _ T
- Firm Neme_Garys Woll Drilling Firm No, __317.°
wl—t Ig g West Sub. .
N Address_Star Route Cascade,Iddate _July 2h,1979
s LetNo. _____ BlockNo. __ g
/ =i s Signad by {Firm Official) ——
County Yallay = B.id, VA i ;
» {Operator} ___ L
. N,E._ %.n.!aLus«.__g_ .13 M A _3 /M,

USE ADDITIONAL BHEETS IFF NECESSARY — FORWARD THE WHITE COPY TO THE DE?ARTMENT
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STATE QF IDAHO
. DEPARTMENT OF WATER RESOURCES

L P —

LSE TYPEWRITER OR
BALLPOINT PEN

WELL DRILLER’S REPORT

State law requires that this report be filed with the Dimtor, Dapartment of Water Rasources
within 30 days aftar the complation or sbandonment of the well.

i WELL OWNER

Name _ Tl L) l?nc#m

Address %&g.m%gmm_
SeRd e, YT IV :
2& il - az&-—{xl{ 2

Owner's Permit No. A4 —

7. WATER LEVEL

feet bafow and surface

.7/ A

Static water level

Flowing? £ Yes @ No GPM flow e
Artesian closed-inpressura __ __ psl,

Controlled by: [ Valve IJ Cap [ Plug

Temperature OF, Quality 2

Dascribo artesian or tampersiure rones balow.

2. NATURE OF WORK

8. WELL TEST DATA

K New well 1) Deepened 5 Reptacement O Pump ClBaiter 08 Air 0 Other
1 Weil diametar increase i
(1 Abandoned (degeribe abandonment procedures such as Discharge G.PM, Pumping Level Hours Pumpad
matarials, plug dapths, atc.In lithologic log) 173 245 Fi
3. PROPOSED USE
® Domestic O Iprigation 3 Test [3 Municipal 9. LITHOLOGIC LOG 022357,
lori -
g g;:::ria; I Steck [ Waste mspt(a::e;;v:;w;” Hors|__Deapth Waee
pe; Diam.[From| To Material Yes| No
i 2 | 77 Sa il
4. METHOD DRILLED 2 1.2 2 aﬁv_&w%? 1y
® Rotary R Air O3 Hydraulic O Reverse rotary a_l/9 Mmm
D cable  CDug O Other 6. {2/ 140_lirded Siiand.
: —‘,___@ 22 P y P
P2 PRy T X
5. WELL CONSTRUCTION £ 2 S, (e -3
Casing schedule: Xl Steel [1 Concrate & Other El/ C. 'é“—'fjf ,‘Zz ;&m‘” v T X
Thickness Dismetar From l ;: i 7 X
2 2FY_ inches _ b inches + 1. feet _g_?._fm
Mo inches Y éz Inches —_ 2 feat Mﬂm
inches inches ., feR
) inches _ .. inches foat _ het
A Was casing drive shoe used? [J Yes No
Wasa packeror seafused? O Yes & No
Perforated? A Yes O Neo Son)
How perforated? Ol Factory [ Knife [3Feseh O Gun () ’Q_(ﬁu A A BT
Size of perforation Y8 Inches by 4 inches 4 iié‘.., N Y o ;:ﬂi
Number From To Ble" L : T
— 290 ___ perforations [t feet fest 1% n wnan_
_ __ perforations _2aA" feet feat — 15995
. perforations feot
Weil screen installed? [ Yes M No
Manufacturer's name =
Type Modai No. *
Diameter ____ Slotsize __ —Setfrom _ feet to _ feet
Diameter ____Slot size o Sotfrom festto _____ - foet
Gravel packed? O Yes M No O Siza of grave! : A AR
Placsd from - —_ festto feat ~Ll0a e
Surface seal depth | 12 Matarigbused aseal: B Cament grout T —
& Bentonite O Puddiing clay | R L ," NP
SEIE ae‘iﬂﬁ' .’d'-ﬂe,

Seallng procedureused: 01 Slurry pit O Temp, surface casing

¥ Overbore to seal depth

Mathod of jaining casing: O Threaded X Welded M Solvent

Weld

O Cementod betwsen strata
Deseribe access port :

10.

Work started P=24~90 __ finished 9-29-9p
)

6. LOCATION OF WELL
Sketch map location must agres with written location.
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Groundwater and Environmental Engineering

September 2, 2003

Mr. Rob Whitney

idaho Department of Water Resources RECEIVED SEP - 4 20603

2735 Airport Way
Boise, ID 83705

Subject: MacGregor Test Well Proposal
Dear Rob:

In response to your email of July 1, 2003, and Gary Spackman’s letter of June 5, 2003, this letter
provides additional information related to Carol MacGregor's proposal for test well drilling at
Belvidere.

The following items were requested

1. Data gathered from well logs, interviews with driller’s in the area, and geological
surveying in the area that will better describe the formations that wili be encountered, and
the nature of the low temperature geothermal aquifer sought o be appropriated including
the venting system through which the aquifer is discharging. The data should be
summarized and conclusions about the data should be written.

2 A detailed description of the method of construction that will protect the low temperature
geothermal system and minimize risk of injury to other water rights. The description
should contain both a diagram of the proposed well and a narrative of the proposed
construction.

3. A detailed description of the test that will be performed on the well and any other water
sources, and what data will be gathered. The detail must include methods and tlmlng of
measurement and data gathering.

4 Provide monitoring information collected to date, and an indication of whether the parties
intend to collect any additional flow and temperature measurement and/or install flow and
totalizing meters.

5. A proposed monitoring plan for the well and springs if the well is completed as a
production well.

8. A proposed bond amaount and mitigation plan sufficient enough to insure proper
abandonment of the well or test hole and to protect existing water right holders from
K injury due to losses in temperature, pressure, or quantity.

600 East River Park Lane, Suite 105 Telephone (208) 383-4140
Boise, Idaho 83706 Facsimile (208) 383-4156
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These items are addressed below. A map of the project area is provided as Figure 1.
SPRING CHARACTERIZATION

Description of Belvidere Spring. Belvidere Hot Spring consists of an area of approximately one
acre in size with diffuse geothermal discharge. The spring area is concentrated within a fenced
area approximately 120 feet by 75 feet on the MacGregor property, aithough evidence of
geothermal discharge also s visible outside of the fenced area on both the MacGregor and '
Pancheri properties. The spring area trends in a North 60 East direction, suggesting the possible
presence of a geologic structure (i.e, fault) or other subsurface feature trending N60E.

Within the fenced portion of the MacGregor property, two main areas of dischargje are visible.
Both of these spring vents historically had been developed with bathhouses (65-1972 and 65-
1973), although only remnants of these structures are currently visible.

« The measured temperature at the upper bathhouse pool has ranged from 93 to 105 degrees
F over the past few years. A seep adjacentto the upper pool has a temperature of 110 te
113 degrees F. The discharge rate from the upper pool vicinity is probably 10 to 20 gpm:

e The maximum surface temperature at the lower bathhouse pool has ranged from 116 to 121
degrees F over the past few years. Estimated discharge rate from the lower pool area is 10
to 30 gpm.

Combined flow rate from the upper and lower bathhouse areas is probably about 60 gpm, based
on weir measured flows of approximately 50 gpm east of the bathhouses, plus approximats_:ly 10
gpm of unmeasured flow that discharges toward the Pancheri property.

On the Darwin Pancheri property, geothermal discharge from the spring has been developed with
an infiltration gallery. According to the field examination for water right 65-12891, the infiltration
gallery discharges by gravity flow through a buried 10-inch diameter PVC pipe that extends
eastward for 2100 feet. The 10-inch pipe then reduces to 4-inch diameter and extends 3000 feet
to the south to the Duane Pancheri house and shop (water right 65-12891). A pump station near
the infiltration gallery diverts water from the 10-inch pipe to the Darwin Pancheri home (water
right 65-13332). Flow rate in the pipeline (as measured at the Duane Pancheri home with the
Darwin Pancheri pump off) has ranged from 60 to 80 gpm in five measurements since May 2001,
Note that a measurement of 114 gpm (i.e., 17 gpm pumped to Darwin Pancheri plus 97 gpm by
gravity flow through the pipeline} was made on January 27, 2001. The bucket used for volumetic
measurement on January 27, 2001 was reportediy marked for a 4-gailon capacity, but this
calibration was not verified by Scanlan Engineering. Measured temperature at the upper end of
the pipeline has ranged from 109 to 113 degrees F, with temperatures typically of about 112 to
113 degrees F.

Based on flow monitoring since 2001, the combined surface discharge from the spring vicinity on
both the MacGregor and Pancheri properties is probably in the range of 110 to 180 gpm, with an
estimated average temperature of approximately 112 degrees F. - B
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Monitoring Data Collected at Belvidere Hot Spring. Monitoring data collected by Scantan
and/or Chapman are provided as Attachment A. In order to adequately monitor spring discharge,
a totalizing flow meter on the Pancheri pipeline is needed  The flow meter should be instalied as
soon as possible. A meter location near the lower end of the 4-inch diameter portion of the
pipeline is proposed in order to provide an easily accessible focation. Any assistance that your
Department can provide to expedite installation of this meter would be appreciated.

Published Data Related to the Hot Spring. Data for Belvidere Hot Spring is found in several
publications. Excerpts are copied and attached.

Perhaps the most detailed published description of the springs is found in “Geothermal
Investigation of the Cascade Area”, July 1976, by Monte Wilson, James Applegate, Sherl
Chapman, and Paul Donaldson (Boise State University). The report indicates that the Belvidere
Hot Spring is located along the north-trending Cascade Valley Fault. A series of hot springs are
found along this fault, including (from south to north} Cabarton, Belvidere, Cascade, Flat Creek,
and Gold Fork. The discharge temperature for Belvidere hot springs was reported to be 121
degrees F. Based on silica concentration in the water and a mixing mode, the authors estimated
that the temperature of the hot spring source could be as high as 325 degrees F. See
Altachment B, ' .

A chemical analysis in USGS Water Resources Investigations Open File Report 80-1020 (Lewis,
RE, and HW. Young, 1980, Thermal Springs in the Payette River Basin, West Central Idaho)
indicates that the spring has a temperature of 120 degrees F and a discharge of 20 gpm. The
water is a sodium bicarbonate type with total dissolved solids of 266 mg/l. Based on various
geochemical methods, the USGS report estimated that the temperature of the aquifer source
ranges from 117 to 232 degree F. See Attachment C.

Geologic mapping of the local area is provided in USGS Bulletin 1311-A (Schmidt, D.L. and J H.
Mackin, 1970, Quaternary Geology of Long and Bear Valleys, West-Central Idaho). The mapping
shows the spring site as overlain by glacial outwash. Cretaceous bedrock of the idaho Batholith
is present in the high elevation areas on the westerly side of Cabarton Road. The bedrock is part
of the upthrown Cascade fault block. The fault block is bounded on the east by the Cascade
Valley fault. The geologic map shows the fault approximately 2000 feet east of the spring. See
Attachment D. '

Unpublished Reports. An investigation of the Belvidere Hot Spring was commissioned by a
previous property owner (Eastern Western Corporation) in the mid 1990s for purposes of
selecting a geothermal test well site. The investigation apparently included surface geologic
mapping and resistivity survey. The mapping located a fault scarp 150 yards to the west of the
hot spring, and suggested that a fault zone striking N70E extended close to the spring area. The
resistivity investigation suggested drilling at a location 400 to 450 feet southeast of the
bathhouses. The geologist that directed the study estimated that the depth to the fault zone was
800 feet in that area. A copy of the report and related correspondence from that study arg
provided as Atiachment E.
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Well Driller’s Reports. Weil driller’s reports on file at the Idaho Department of Water Resources
were collected for the area surrounding the spring. The search area consisted of Section 18,
T13N, R4E and Section 13, T13N, R3E. No logs were located in Section 19. The well driller's
reports are compiled in Attachment F

Summary and Conclusions Related to Spring Geology and Hydrology. Based on personal
observations and a review of published and unpublished data, the following conclusions are
provided related to the geology and hydrology of Belvidere Hot Spring.

1. The source of hot water is probably upward flow through fractures in the granitic rock of
the 1daho Batholith. It is possible that Belvidere Hot Spring is located at or near the
intersection of the north-trending Cascade Valley Fault and an unmapped fault trending in
a northeasterly direction.

2. The spring area is overlain by alluvial and glacial deposits Depth to bedrock in the
vicinity of the spring vents is unknown. Bedrock is found at the surface within a few
hundred feet to the west of the spring vents.

3 It is unknown whether a significant portion of the geothermal water moving upward
through the fractured rock is lost as subsurface flow through the valley fill, or if the
maijority of the geothermal flow reaches the surface and discharges from the spring.

4 The temperature of the geothermal water at depth is probably greater than the
temperature at the discharge point Maximum surface temperature is approximately 121
degrees F.

DRILLING PROSPECTUS

Given the unknown subsurface conditions in the vicinity of the spring, it is difficult to prepare a
definitive drilling plan.

Anticipated geologic conditions in the near vicinity of the hot springs consist of between 10 and
150 feet of sand, gravel, and clay sediments overlying granitic bedrock. Depth to bedrock iikely
increases to the south and east. Shallow groundwater with a temperature in the range of 45 to
120 degrees F is anticipated in the overburden materials above the bedrock. Water temperatures
of 45 to 180 degrees are anticipated in the bedrock.

Two well sites are initially proposed. One well site will be at the location suggested by the
resistivity survey, approximately 450 feet southeast of the MacGregor spring vents. The other
well will probably be located approximately 200 feet south from the MacGregor spring vents.
These sites are approximately 300 to 600 feet from Pancheri spring source. The actual well sites
will be staked prior to drilling contractor mobilization.

Well Construction. Drilling depths and casing lengths will be adjusted based on subsurface
conditions. The drilling method utilized will probably be air rotary, aithough mud rotary will be
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used for open-hole drilling through unconsolidated or unstable materials. Initially, we anticipate
that well construction will include the following.

1. A 12 25-inch | D. surface casing (0.250-inch wall, 12 75-inch O D ) shall be set and
sealed to a depth of approximately 40 feet, unless bedrock or a substantial clay layer are
encountered first. The 12-inch casing will be installed within & minimum 15-inch diameter
hole. The casing shall be sealed with neat cement installed from the bottom of the
annular space to the surface. The top of the 12-inch casing shall be equipped with a
flange.

2. Below the surface casing, a hominal 12-inch diameter borehole will be driled to bedrock
using open hote drilling techniques appropriate for the formation. Following drilling,
geophysical surveys (resistivity, natural gamma, temperature} will be run to document
stratigraphy and temperature. If drilling characteristics and temperatures suggest the
presence of gecthermal aquifer zones, then an attempt will be made to develop a well for
test purposes. If there are no indications of significant geothermal water-bearing zones,
a 7.981-inch L.D. (0.322-inch wall, 8 §25-inch O D ) well casing shall be set and sealed a
minimum of 20 feet into bedrock. The casing shall be sealed with neat cement installed
from the bottom to the surface. The top of the 8-inch casing shall be equipped with a
flanged tee.

3. Below the 8-inch casing, an open borehole (nominal 7 5-inch} will be advanced. If caving
conditions are encountered, the borehole may be lined with 6-inch (0 250-inch wall)
perforated liner pipe. Target depth for the each shall be 500 feet, but actual well depth
may be adjusted up or down depending on conditions encountered.

A conceptual well design is provided as Figure 2. Note that bentonite chips may be used for well
seals if warranted by formation conditions (the presence of bpen fractures) or borehole conditions
(large annulus). Based on the results of the first test well, additional wells may be drilled as
necessary to (1) better assess the geothermal resource, (2) develop the resource, and (3) assure
continued delivery of the resource to senior water rights.

The proposed drilling contractor is Gestrin Drilling. Mr. Gestrin has drilled many of the existing
wells in the local area, including wells on the Pancheri property both north and south of the
MacGregor prqpeﬂy‘. He has reviewed the proposed well design.

Drilling Oversight. Scanlan Engineering will provide oversight of drilling activities, including final
design placement of casings and seals. The Departmént of Water Resources will be notified in
the event of a significant change from the design contemplated by this drilling prospectus.

The drilling contractor will collect drill cuttings at 10-foot intervals and at each formation change.
Bottom-hole temperatures will be measured using a maximum reading thermometer whenever
drilling tools are removed from the borehole.
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TESTING AND MONITORING PLAN

Monitoring. Discharge rate and temperature at the MacGregor spring vents and from the
Pancheri infiltration gallery will be monitored before, during, and after drilling and testing. Flow
will be monitored with V-notch weirs set in the stream channels below the springs. A totalizing
flow meter on the Duane Pancheri pipeline will also be monitored. Monitoring of the totalizing
flow meter on the Pancheri pipeline should be conducted for several weeks or months prior to
drilling and testing in order to document any trends in flow rate. The flow meter should installed
as soon as possible.

Temperature should be monitored at the existing measuring points (upper bathouse vent, lower
bathhouse vent, MacGregor weir, Pancheri weir, Pancheri pipeline vent, Pancheri pump sump).

Monitoring frequency shall vary depending on the type of activity that is taking place., For
instance, monitoring of flow and temperature is recommended on a weekly basis for at least four
weeks prior to and following drifling. During active drilling periods, monitoring should take place
on a daily basis.

Monitoring frequency following development of a successful well shall be at monthly intervals for
the first year of operation, and quarterly intervals thereafter during the permit period.

Testing. The test well, If successful, will be tested by pumping or by artesian flow. Temperatures
and flows from the spring will be monitored during any well tests.

We anticipate that the test pumping or artesian flow testing would be conducted for a minimum of
24 hours, and potentially as long as several weeks. A definitive test plan is difficult to prepare until -
the well is drilled and estimates of production rate and temperature are obtained. However, for
purposes of this plan, we propose the following test procedure.

1 Shut the well in (if flowing artesian) or allow water level to stabilize (if not flowing) for a
minimum of 24 hours before pump testing or flow testing. During this period, monitor
both temperature and flow at the existing monitoring locations described above.

2. Flow or test pump the well using typical well testing protocol. For instance, water level,
pressure, or well flow rate measurements should be collected on a log-time scale during
constant rate (or constant flow), with measurement intervals of approximately 1 minute
for the first 10 minutes, 5 minutes from 10 to 100 minutes, 20 minutes from 100 to 500
minutes, and one hour intervals from 500 to 1500 minutes, 6-hour intervals from 1500 to
3000 minutes, and 12 or 24-hour intervals after 3000 minutes

3 Temperature measurements and spring flow measurements at the existing monitoring
locations should be taken on minimum two-hour intervals during the first day of the test,
and at the same Intervals as pressure or well flow measurements after the first day of the
test.



p——

Mr. Rob Whitney =7 September 2, 2003

MITIGATION AND BONDING

Bond. A bond of $20,000 will be posted prior to drilling in order to provide funding for well
abandonment. The $20,000 amount is based on IDAPA 37 03.09.030.02, and assumes thata
bottom hole temperature in excess of 150 degree F is possible.

Mitigation. Mitigation for impacts to existing water rights will depend on the type of impact. For
instance, a temporary impact during test pumping can potentially be mitigated (if necessary) by
pumping hot water from the test well fo the water users. '

If exploration or water development activities by MacGregor reduce geothermal water supply
below the amount that historically has been both legally and physically available to the Pancheris,
then MacGregor would mitigate impacts for material injury to the Pancheri water rights pursuant
to Idaho law. Potential mitigation methods to address materiat injury to the beneficial use of the
Pancheri water rights could include:

1. Provide well water of a temperature and rate (within water right volume limitations) to address
material injury to the Pancheri water rights. The water would be delivered to the Pancheris at
the MacGregor/Pancheri property line or other mutually acceptable location.

2. Supply an alternate heat source to Pancheris (electric, natural gas, etc) to the extent
necessary to address material injury to the beneficial use of the Pancheri water rights.

3. Increase the efficiency of the Pancheri delivery or heating system in order to address material
injury to the beneficial use of the Pancheri water rights.

Please contact me with any questions or comments. We look forward to your response.

Sinceraly,

oy HAetnlrr

Terry M. Scanlan, P.E, P.G.

Cc: Carol MacGregor
Jo Beeman
Sherl Chapman
Scott Campbell
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Aftachments

A
B

Monitoring Data

Excerpts From “Geothermal Investigation Of The Cascade Area”,
July 1976, Boise State University

Excerpts From USGS Water Resources Investigations Open File Report 80-1020
Geologic Map From USGS Bulletin 1311-A

Correspandence From Unpublished investigation And Weli Siting Study For Eastern
Western Corporation

Well Drillers Reports
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Propossd Geothermal Monitoring Plan - Belvidere Hot Spring Area
March 12, 2001

A gecthermal monitoring program is pregaesed to provide data related to pending Applications for
Permit §3-13912, 65-13913, §5-13988. The applications have been submitted by Caro! Lynn
MacGregor and have been protested by Duane and Laura Pancheri and Darwin and Joan
Pancheri The Pancharis divert water from the hot spring undsr watar rights 85-13332 and 65-
12581

The purpose of the monitoring program is to document (1) existing discharge rates and
temperatures at the springs and (2) existing diversion rates and source iemperatures under water
rights 6§-13332 and 65-12981. The proposed manitoring program will supplement initiaf '
rnomtonng conducted on January 27, 2001. Momtonng should take place for a one-year pericd
beginning in the spring of 2001

This plan has been jointly prapared by Terry Scanlan (consultant to MacGregor) and Sherd
Chapman (consuitant to the Pancheris). Data shalil be collected jointly by Scanian and Chapman

~ (unless otherwise agreed to by the parties) As part of this plan, Chapman shall be allowed to
enter the MacGreger property for scheduled monitoring events or with pre=notification to {and
approval by} MacGregor or MacGregor's representatives. Similarly, Scantan shaif be allowed to
enter the Pancheri property for schaduled monitoring avents ¢r with pre-notification to (arid
approval by) tha Pancheris or their reprasentatives.

Menitoring Locations and Methods

Darwin Pancheri Systam (Watsr Right Parmit No. §5.13332). Darwin Pancherf's system is
very simple and additional flow maasurements might not be necassary. However, monthly spat
checks of source temperatures are recornmendad as part of the monitering discussed below -
Sinca pumping rate is 2asily monitored (with bucket and stOpWatch) at the point whera the water
discharges back to the creek. the pumping rate should be measured occasianally for additional
verification. Temperatures shafl be measured at the pump intake

Duane Pancherl Systam (Watar Right License No, §5-12891), Flow measuraments and
temperature measurements at Duane Pancher!'s system ara recommendad, Measuraments
should be collected gquarterly, baginning in the spring of 2001, Measuremants, using a buckat
and stopwatch, shouid be as follows.

1. Tha pocl should be partially drainsd to allow accass to the 4-inch pipe.

2. With the tomato can in place, flow rate should be measured at {1) the 4-inch pipe that
discharges fo the pool, (2} the pipe that discharges to the pocl from the two homas, and
(3) the pipe that discharges inte Brush Creek from the home and shep

3 The can should then be removed fom the 4-nch pipe, flows should be allowed to reach
aquilibrium, and flow rates should be re-measured at all three [ocations. ’

SCAMLAM EI\I(;INE G PAGE
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Geotharmal Monitoring Plan -2- March 12, 2001

Note that in the non-heating seascn, steps 2 and 3 would probably be reversed (1 ., measure
initially with tomato ¢an out, and then with tomato can in)

In addition to the flow monitoring, source temperaturs should be measured on a monthly basis for
a ona-year period. Measurements should be made through the pipeline vent using a
thermometer with a prabe that can be lowerad through tha vent into the pipe. Water lavel in the
vent pige should also be measured to datarmine if pipe pressure (and therefore, flow rate) varies.
if significant variations in flow rate are detactad, then installation of a totalizing flow meter in the

4-inch pipeline should be considered.

Spring Dischargs Monitoring (Pancheri Stockwater Source). The discharge from the
MacGrager spring area and the overflaow from the Panchari spring sourca (if any} are combined
approximately 50 faat southwest of Darwin Pancheri's pump. Since the Pancheri’s utilize this
surface water for irrigation and stockwater purposes, monitoring is recommended to documant
axisting conditions  Monitering can best be conducted using a v-notch weir and staff gage.
Recommended weir location is a few feet north of the MacGregar-Pancheri fance. This weir area
should be fenced from fivestock. Measurements of flow and tamperature should be collected on 2

manthiy basis for & period of ona year.

In additicn tc the main weir on the Pancheri side of the fance, an additional weir that measures
the flow from the MacGregor springs only is preposad. The MacGregor weir measurement could
he subiraciad from the Pancher weir measurement to sstimate the surface discharge from the
springs on the Pancheri property. The MacGregor weir and spring area shall be fenced fram

fivestock.

Temperatures should be menitored at the twvo MacGreger bathhouse sites on a monthly basis.

Basasline Monitoring Report

Following the completion of one-year of baseline monitoring, a summary repart of the monitaring
results shall be prepared. The report will provide a summary of monitering methodelegy and
results. The report shail be prepared jaintly by Chapman and Scanlan, and shail be submitted lo

the parties.

Monitoring Costs. The parties agree to pay costs for their respective consuitants. MacGregor
shall pay costs for installation of weirs. Scanlan and Chapman shall participate in weir
nstallation. |f data are collected by one consultant or an outside third party for the benefit of both

parties. the cost of that acquisition shall be shared aqually by both parties.

By signing below, Scanian and Chapman agree that the above-described methodology will
provide accurate data for the purposes descrited.

5‘.1"' “/ 2 v_,.ggf?)""-‘.:‘t-;—\_ \a.f‘-"*’;’/ /y( %ﬂ- ot
Shert L Chapman

T
Terry M Scanian .
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Groundwater and Environmental Engineering

November 28, 2002

Mr. Gary Spackman

ldaho Department of Water Resources
2735 Airport Way

Boise, ID 83705

Subject: Applications for Permit 65-13992 and 65-13993

Dear Gary:

Carol MacGregor and | have reviewed Sherl Chapman’s letter of November 5, 2002, requesting
termination of baseline monitoring associated with Applications 65-13992 and 65-13993. As
described in Sherl's letter, significant and valuable data have been collected in an attempt to
characterize (1) the discharge from the geothermal resource in this area and (2) the diversion of
geothermal water under the Pancheri water rights (65-12891 and 65-13332). A copy of the data
summary is attached for your information.

Although the discovery period has ended, we believe that continued monitoring of diversion under

the Pancheri water rights is warranted. The Pancheri’s have indicated that they wilt oppose any

depletion to the discharge from the springs that might impact their water rights. In such a

situation, accurate flow monitoring is necessary to protect both parties from allegations of

hydraulic impacts or over diversion. We feel that accurate diversion data can only be obtained

! through flow metering. Therefore, please consider this letter as a request for the Department to
order the immediate installation of totalizing flow meters on the pipelines that supply these water
rights. Furthermore, we request that totalized flows be reported to the Department on a monthly
basis until further notice. it is important for data collection to begin prior to the end of December
so that totalized flows can be collected for calendar year 2003,

The totalizing flow meters are needed to document spring diversions both before and after test
well drilling. Carol would like to conduct test drilling in the summer of 2003. Will the Department
issue drilling permits for one or more test wells at that time?

We look forward to your response regarding our request for installation of flow meters, monthly
flow metering, and issuance of test well permits. We are available to meet with you and the

protestants for further discussions if necessary.

Sincerely,

%X%Ms

Terry“M. Scanlan, PE,P G.

Ce: Carol MacGregor
Sherl Chapman
Duane Pancheri
Darwin Pancheri

609 East River Park Lane, Suite 105 Telephone (208) 383-4140
Boise, Idaho 83706 Facsimile (208) 383-4156
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GEOTHERMAL INVESTIGATION OF THE CASCADE, IDAHO AREA
Monte D. Wilson
James K. Applegate
Sherl L. Chapman
Paul R. Donaldson
ABSTRACT

Field and laboratory investigations show the existence of a geothermal
resource in the Cascade area of west-central Idaho which may have development
potential for non-electrical uses. Numerous high angle faults cut'thé Idaho
batholith in this area; displacements on some of these faults aré‘as great
as 10,000 feet and many of them have associated alteration zones. X-ray
analyses of samples collected from these zones indicate substantial hydrg-
thermal alteration. Fault controlled hot springs have temperatures at the
surface of up to 719 C and temperatures at depth, based on the silica
geothermometer, of up to 179° .

Microseisimic monitoring in the area suggests that east-west trending
| faults are active, supporting the plausibility of an accessible geotheﬁmal
resource.

The domestic ground water supply for most of the area is from very
shallow we]ls, mest of which are developed in the upper 200 feet of the
valley floor derive their water from joints rather than from fault systems.
Preliminary data indicate no connection between the thermal systems and the

water supply for the area.
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GEOLOGY

Regional Geology

The study area is located along the western margin of the Idaho
batholith. It is in the Northern Rocky Mountain geomorphic province
with the Seven Devils section of the Columbia Intermontane geomorphic
province bordering it on the west (Thornbury 1965, p.445). ‘

An extensive system of faults in this region was described by
Anderson (1934, p.25) and by Capps (1941, p.7), with the Long Valley
féu]t being the largest fault in this system. Many of the otherlfaults
mapped during field work on this project are parts of this regioﬁal

branching system.
Lithologic Units

Idaho Batholith Granitic Rocks

- For the purposes of this study rocks of the Idaho batholith were
mapped as a single Tithologic unit rather than being subdivided into
various compositional types. Reasons for using this approach to mapping
are primarily that the geothermal potential is apparently not controlled
by details of lithology and also that zones of iithologic variation are
both Targe and gradational, so that they are beét mapped on a regional
scale rather than on a restricted scale such as the map for this report.

: Because of its location on the margjn of the Cretaceous Idaho
batholith, the Cascade area’is in a belt with gradation of rocks froT

directionless granite of the central batholith to gneiss and schist of



the bathoiith border. There is a systematic increase in metamorphic
intensity going pastward across the area. Schmidt (1964, p.8) has
recognized and mapped six major rock zones trending north and south to
northeast-southwest through this region. Three of these rock zones

make up most of the bedrock in the Cascade area, they are: _1) the quartz
diorite gneiss of Donnelly which is present in the western and north-
western part of the map area, 2) the quartz diorite of Little Valley
which underlies the central portion of the map area and, 3) the grano-
diorite of Gold Fork which underlies the eastern and southeéétern portions

of the map area.

Columbia River Basa1ts

Along the western boundary of the study area, rocks of tﬂe Idaho
batholith border zone have been eroded aﬁd are overlain by flows of the
Columbia River Basalts of_Miocene age. These flows are dipping westerly
at moderate angles. They were not mapped in detail during field work on
this project, so their Eontacts on the geologic map {Plate 1) must be
considered approximate. Isolated remnants of basalt are located along
the eastern margin of Long Valley and in the southern part of Little
Valley, near the northeastern corner of the map., These basalts have
been downfaulted into the granitic rocks of the Idaho batholith, and
each of these isolated basalt outcrops is proximal to a conspicuous
fault or fauits. These basalt outcrops are remnants of flows which were
formerly much more extensive in this region (Capps, 1941, p.5, Bond, 1963).
Several quarries are Tocated in these basalt remnants, with much of the

basalt being crushed and used in road building.




)

tatah (?) Formation

Associated with the Columbia River Basalts is a sequence of poorly
consolidated silt and clay layers which is interpreted to be primarily
of lacustrine origin. Most of this sequence is stratigraphically
Tower than the basalts, but there is some interbedding of the upper
1acusfrine strata with the lower basalt flows. Schmidt and Mackin (1970,
p.4), on the bases of stratigraphic position and pollen studies, tenta-
tively correlated this unit with the Latah Formation of Tertiary age.
Because of its poorly resistant nature, this unit is not well exposed
on the surface. However, it can be seen in excavations, and is
particularly well exposed in the basalt quarry about one mile northwest
of the Cascade Dam. A few specimens of Equisetum Sp. were fbund_at
this locality, but no other piant megafossils are known to have been

collected from this fbrmatfbn in the Cascade area.

Surficial Deposits

A detailed study and map of surficial deposits in this area wa§
published in 1970 by Schmidt and Mackin. Most surficial deposits in the
Cascade area are either alluvium or glacial drift, primarily moraines
and outwash. Colluvium and lacustrine strata are also present but these
materials comprise smaller portions of the surficial deposits. Most of
these surficial materials were deposited during the Quaternary Epoch,
but Schmidt and Mackin {1970, p.11) suggest that some of them, mostly

sediments on the floors of the fault block valleys, are of Pliocene age.

i
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~ Structural Geology

Faults

Earlier workers such as Anderson (1934) and Capps (1941} who de-
scribed block faulting in west-central Idaho considered it to be a

northward continuation of Basin-and-Range structures. This conclusion

‘was apparently based on the following similarities between structures

in the two areas: types of movement are similar; strikes of major faults
are sfmi1ar; and age span of movement is similar, a]though age is better
documented in the Basin-and-Range Province. |

The largest faults in the Cascade area trend north-scuth and north-
northeast, however, as can be seen by the map (Plate I), other faults
trend northeast, east-northeast, northwest and west-northwest while still
others are curved in plan. Most faults in the area appear to be high
angie with dip-stip moveﬁent as best as can be interpreted from field
evidence, which is admittedly scanty. Considerable fault movement
occurred after the Columbia River Basalt was emplaced in Miocene time
and before the intensive glaciation of the early Pleistocene. Two early
workers (Anderson, 1934, p.26 and Capps, 1941, p.8) have assigned a late
Pliocene age to the major faulting. While this age determination may be
accurate for the major faulting, the differences in geomorphic expression
as well the offsetting relationships show that faultihg:has-occurréd at
different times in various parts qf the area and probably occurred at
many different times along each of the large faults. Recent seismic and
microseismic observations show continued activity. Long Valley, Cascade

Valley and Round Valley are all basically fault-bounded structures which

*




can properly be called grabens.

The Long Valley fault trends approximately north-south through the
map area. This fault is reported (Capps, 1941, p.7) to extend as a
single fault from Boise to Grangeville, a distance of 160 miles. Field
observations made during this study show that although the system of
faults may indeed extend for 160 miles, the lLong Valley fault as a
continuous fracture is not nearly so long. The Long Valley fault separates
West Mountain, with its cap of westerly dipping basalts, from Lbng Valley,
3,000 feet below. A total throw on this fault of at least 10,000 feet
is determined by combining the 3,000 foot West Mountain escarpment with
the 7,000 feet of sedimentary fill indicated by a gravity survey
(Kinoshita, 1962) to exist in Long Valley near the northern margin of
the study area for this project. Glacial sediments obscure the“fault
trace and prove that it has not experienced significant movement since
these materials were deposited starting in early Pleistocene time.
Despite its large displacement and relative recency, (10,000 feet of-
displacement, and offsetting of Miocene strata) there are no known |
hot springs or other geothermal indications along the Long Valley fault.
Two faults in the map area (Plate I) appear to have lateral components.
One of these is herein termed the Scott Valley fault, and it strikes
north-south through the eastern part of the map where it makes the western
margins of Scott Valley and Horsethief Basin. This is an oblique fault
with the east block having moved down and north relative to the west
block which moved up and south. The other location where lateral move-
ment is indicated involves the north 60° west fault going through the

south edge of the town of Cascade and/or the north 75° west fault gojng

11
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through the Cascade damsite. Geomorphic evidence suggests left lateral
movement along one or both of these faults. Microseismic monitoring

indicates continued activity along faults in this immediate area.

Fault Controlled Hot Springs

Eleven hot springs afé']ocated within, or immediately adjacent to,
the area mapped in this project (Plate I); all of them are within twelve
miles of Cascade and all are fault controlled. In addition, one former
hot spring on Little Pearsol Creek, about four miies east of Cascade,
has dried up in the last 20 years and several former hot springs on the
fault trace about one mile northwest of Cascade are now flooded by the
reservoir. Silica analysis and projected temperatures at depth were
done on séven of these springs. The four hot springs near the Boiling
Springs Guard Station, just off the south-western portion of the map,
were not included in these analyses.

Silica analyses were done by the standard molybdosilicate method
(Taras and other, 1971; p.303) using a Bausch and Lomb Spectronic 20
spectrophotometer. The mixing model used to project temperatures at
depth is the one established by Fournier and Truesdell (1974). For the
purposes of establishing a mixing model, a temperature of 16°C and a
silica content of 25 Ppm was used for all cold water mixes based on
analyses of representative samples collected near hot spkfngs.'

From Table 1 it can be seen that surface temperatufes of hot springs
range from 36°C to 719C, while silica contents range from 42.9 ppm to
68 ppm. A mixing model using these hot spring temperatures and siiica

contents along with a cold water temperature of 10°C and silica content

12




Hot Sprihgs

Location

Cabarton
Arling

Gold Fork
Flat Creek
Cascade.
Little Creek

Belvidere

TABLE 1: Silica analyses and mixing model temperatures

SW%, Sec. 31, T13N,
NW4, Sec. 13, T15N,
SW. Sec. 35, T16N,

w

W. Sec. 21, TISN,
NE%, Sec. 36, TI4N,
NE%, Sec. 5, T14N,
NE%, Sec. 13, TI3N,

R4E

R3E"

R4E
R4E
R3E
R5E
R3E

of hot springs near Cascade

Silica ppm

Temperature °C
Surface Mixing Model

68.0
56.6
62.3
47.5
12.9
18.6
60.0

71.00

40.0
50.5
38.0
38.5
36.0
49.5

147°
179
165

158

140
168
163




of 25 ppm predicts temperatures at depth ranging from 140%¢ to 179%
(Figures 2-8).

It should be noted that five of these hot springs are located on
or near the Cascade Valley fault which marks the western edge of Cascade
Valley and extends northward through Little Valley. These hot springs,
from south to north are Cabarton, Be]vidéreT(also called Sky Ranch),

Cascade, Flat Creek and Gold Fork.

Hydrothermal Alteration Zones

Zones of rock alteration exist along several faults iﬁrthe Cascade
area. In an attempt to determine the extent to which hydrothermal solu-
tions were responsible for this rock alteration, eleven samples were
collected for powder analysis by x-ray diffraction techniques.

Table II shows the locations of samples collected and results of
the x-ray analyses. In fault zones where hydrothermal alteration has
occurred kaolinite is usually found. Sucﬁ fault zone kaolinite, however,
may have been formed af depth because hot waters flowing out at the
surface tend to deposit silica rather than alter rock (Clayton R. Nichois,
personal communication, 1975). Kaolinite was found in significant
amounts in two of the alteration zones and it was found in minor amounts
in three others. Zeolite minerals are often found where there has been
extensive fracturing and mylonitization of rock ahd they are usually
associated with i11ite and montmoriilonite (Clayton R. Nichols, personal

communication, 1975).

14
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factor of water quality or quantity.
Thermal Water

Introduction

The thermal water occurrences found in the study area are directly
related to geologic structure as previously outlined in previous sections
of this report. Hot springs and wells are located at several locations
as shown in Plate II, and all of these locations 1ie upon or adjacent to
fault zones as shown in Plate I. It is primarily due to thisfstructural
affinity that a reasonably accurate assessment of the potential for develop-

ment of the resource can be made.

Possible Thermal Reservoir Units

Generally, water temperatures from many of the springs and weiis
issuing from or penetratingmthe valley fill materials are higher than
temperatures that are considered normal in springs and wells close to fault
zones in granite. For this reason, these two units may be considered as
possible reservoir units or sources of thermal water.

Granitic Rocks - The granitic rocks exposed on the boundaries of the

Cascade-Long Valley study area contain a high number of hot springs (Plate I).
These rocks from the basement complex in the area; and because granitic rocks
are generally dense and impermeable, they may not contain significant volumes
of hot water. However, because the hot water in the area appears to be |
concentrated near large fracture zones and drillers' Togs often indicate a
significant thickness of decomposed granite near the upper surface of the

unit, it may be that those poftions of the unit constitute a significant
aquifer. Unfortunately, sufficient data do not yet exist to make that

specific an assessment.




Valley Fill - A few wells drilled into the valley fill near fault

“ ?}ones“yie1d water of moderate temperature (42,50C). It is believed that
hi}ater leaking from fault zones in the granitic rocks enters the valley

£i11 and move laterally out into the valley. Because of the layered

tructure of the valley fill and the large number of relatively impermeable

enses, there may be a significant amount of hot water leaking from the

E_gra’n'itic rocks into the valley fill that is yet undiscovered. The shallow
; ells do not provide sufficient data because they have penetrated on1y a

ery minor section of the valley fill. As in the granitic rocks, however,

-:;the lack of deep well data precludes any true assessment of the unit's poten-

::;tial as a thermal aquifer.

Thermal Water Quality
.4 Analyses of four thermal wells or springs are shown on Table 111.
éj Interpretation of these samples analyzed by the U.S. Geological Survey
é; (Young and Mitchell, 1973) demonstrates the separation between the thermal
é; and non-thermal systems in the valley as we know them. While mixing between
%f the two systems does occur upon ascension of the hot water, the difference
in jonic constituents and the lack of correlation between ratios of several
of the ions.indicates a very different circulation pattern between the hot
I © water and the cold water present in the valley.
: As shown in Table III, the thermal water in the va11ey is alkaline,
N " has a high sodium and chloride content and a relatively hiéh total dissolved
solids content. The cold water is acid and has low sodium and chloride
content and very low total dissolved solids content. The primafy reason
= for the wide variability in chemical constituents is believed to be the

result of circulation pattern, temperature of the water and time of travel

within the aquifer system.

ﬁllllllllilllllllllllll“.
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It should be noted that the quality of the thermal waters analyzed

is excellent in comparison to hot springs and wells in other areas of
?'jthe nation and world, and in fact could be utilized for irrigation of all
;r:crops now growing in the valley. The sodium absorption ratio (SAR) for
rgiCabarton Hot Springs, the highest in total dissolved solids, is 4.6.
;:Generally, wafer having an SAR value less than.10 is considered to be

uitable for irrigation of the crops grown in this area.

Recharge Characteristics “

Any discussion of recharge to the geothermal system must“necessarily
;be limited because of the lack of data available. However, some conslusions
can be drawn, based on the results of this study.

The chemistry of the thermal water in the study area is notably
Tow in dissolved solids and conductivity. This, coupled with the knowledge
of the geology of the area indicates the water is: (1) of meteoric origin,
(2) has not traveled great distances in the reservoir rock, and (3) has a

relatively direct connection with the recharge area. Additionally, the

ffi‘ thermai system probably acts as a minor source of recharge for the cold

i Al

water system beneath the valley floor. Because of the lack of definite
hydrologic parameters, no assessment of the quantity of recharge to the

thermal system can be made.

Conclusions and Recommendations

Based upon the investigation conducted in the Cascade-Long Valley
area, several conclusions regarding both the thermal and non-thermal

ground water systems can be drawn. These are as follows:

40



Water supplies in the valley are sufficient for all uses now

being made. The river and stream system provides adequate water
for irrigation of all agricultural land.

The major non-thermal aquifer is the valley fi1l and altuvium,

and it is adequate to supply water for nearly all wells on the
valley floor and future ground water development.

The valley i1l aquifer contains a Targe number of artesian zones,
most of which are untapped and are capable of supplying fair
yields to wells. _

The hydrologic parameters, such as the storage coefficent and trans-
missivity, have not been calculated because of a lack of adequate
pumping well data. ”

Water quality in the cold water system is considered to be poor
for domestic purposes because of the high iron and manganese con-
tent. Other constituents, however, are within acceptable Timits. |
Known thermal water occurrences in the valley are related to the
geologic structure. Locations of existing hot springs are directly
controlled by the presence of fault and fracture patterns.

Both the granitic rocks and valley fill offer potential as Eeser—
voirs for thérmal water. A signific;nf untapped thermal aquifer
may exist at depth in the valley fill.

8 Quality of the present geothermal resource is good. Samples
analyzed show that hot water issuing from springs and wells in the
area can be utilized for néar]y all uses, including irrigation

of crops.

9 Recharge to both the non-thermal and thermai systems is probably

41




meteoric in origin. Chemical differences in the water are the
result of the Tonger time of travel and heat in the thermal
reservoir,

Several recommendations can be made for further study in the

Cascade-Long Valley area. These include:

1 Resistivity techniques should be utilized to determine the
possibility of a large thermal aquifer present in the valley fill..

2 Based upon the results of the resistivity, study participants
should confer and agree upon the location and depth of at least two
drill sites on the valley floor for test holes. These holes
should be constructed in such a manner as to permit packer testing.
Parameters of transmissivity and storage should be determined, as

well as geological analysis of penetrated formations and water

quality changes with depth.

i)
i

3 One additional drill site should be located in such a manner as
to assess the capability of the granitic rocks to function as a
thermal aquifer. Location of the well site should take into
account geologic structure with embhasis on fault pétterns and

the proximity to the ultimate place of use, should development occur.
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common ions, silica, and the minor elements arsenic, boron,
lLithium, and mercury, are given in table 1. In addition,
chemical analyses of water from three thermal springs
sampled by Young and Mitchell (1973) and five thermal springs
for which only partial analyses are available are included.
Spring locations are shown on plate 1, '

Chemical Character

All the thermal springs discharge fresh water (less
than 600 mg/L dissolved solids) of a sodium bicarbonate
type, at temperatures between 34° and 86°C. These waters
are slightly alkaline--pH ranges from 8.0 to 9.6. Cen-
erally, the higher pH values are associated with waters
having lower concentrations of dissolved solids. Concen-
trations of chloride and fluoride are wvariable and show no
definite correlation with temperature. Concentration of -
boron is low compared with other thermal waters in Idaho,
and is, to a degree, correlative with water temperature,

Nonthermal spring waters are either a calcium or
sodium bicarbonate type. Water temperature measured in
these springs is 7.0°C or less and, generally, is repre-~
sentative of local, ambient conditions. Concentrations
of dissolved solids in these near-neutral waters (pH randges
from 6.2 to 7.3) are 90 mg/L or less. ‘

Chemical Geothermometers

Aquifer temperatures in the Payette River basin were
estimated using the silica geothermometer (Fournier and
Rowe, 1966) and the Na-K-Ca geothermometer (Fournier and
Truesdell, 1973). Temperatures estimated by these chemical
geothermometers are valid only for hot-water systems and
only if the following basic assumptions are met (Fournier,
White, and Truesdell, 1974): (1)} The chemical reactions at
depth are temperature dependent; (2) an adequate supply of
chemical constituents used for the thermometry is present in
the aquifer; (3) chemical equilibrium is established at
depth between the hot water and the specific aquifer min-
erals; (4) there is negligible reequilibration of the chem-
ical composition of the hot water as it rises to the sur-
face; and (5) hot water rises rapidly to the surface with no
dilution or mixing of hot and cold waters.

' Dissolved silica (8i0,) reported in chemical analyses
1s actually present as silicic acid (HsS10s) and various
dissociated species, particularly H,SiOw”~, .In neutral to
slightly acid waters, dissolved silica (H4Si0y + H,81047)
consists mostly of HuSiOw, and, under these conditions,
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silica geothermometers give good estimates of reservoir
temperatures. In alkaline waters, hydroxide (QH ) reacts
with silicic acid to reduce the proportion of siliciec acid
to total dissolved silica. The total concentration of
dissolved silica measured in the laboratory (H:SiOus +
H,8i0._ ) must therefore be reduced by the concentration of
H_ S8i0y occurring at the pH level of the spring water, to
obtain an accurate estimate of the reservoir temperature,

For thermal waters having pH greater than 8.2, reported
values for dissolved silica were corrected for dissociation
of silicic acid at the spring temperature, and reservoir
temperatures were estimated assuming equilibrium with both
quartz and chalcedony (table 2). The pH of water in the
thermal aquifer would be slightly lower than the pH measured
at the spring, and calculation of aquifer pH might increase
the H;58i0s -corrected quartz temperature by 5° or 10°C (R. H.
Mariner, written commun., 1980). Calculation of aquifer pH
requires consideration of acid-base equilibria, distribution
of acidic gases between steam and water, and the effect of
temperature on the equilibria (Ellis and Mahon, 1977). Most
of the calculations are time consuming and require computer
methods, such as those presented by Truesdell and Singers
(1973). '

Concentration of magnesium in thermal waters sampled
generally was 0.1 mg/L or less, so corrections for magnesium
in the Na-K~Ca geothermometer suggested by Fournier and
Potter (1979) were not applied. Applying the magnesium
correction to the Na-K-Ca geothermometer for one thermal
spring having a magnesium concentration of 2.4 mg/L in-
creased the estimated reservoir temperature by 6° to 90°C.

Reservoir temperatures calculated from water analyses
for 26 thermal springs in the Payette River basin are given
in table 2, along with selected chemical reaction coef-
ficients. In applying the H,8iOs ~corrected silica geo-
thermometer for thermal springs having water temperature at
the land surface generally greater than 65°C, best estimates
were obtained by assuming that quartz was controlling the
8i0, concentration. For springs having temperatures at the
surface generally less than 65°C, better estimates of
resexvoir temperature were obtained by assuming that chal-
cedony was controlling the SiO, concentration. If, however,
the calculated free energy of formation showed the waters
were unsaturated with chalcedony; or, if the estimated
temperature was less than the temperature of the spring,
then quartz was assumed to be controlling the Si0, concen-
tration. ‘ ‘

Using a plot of reservoir temperatures estimated by the
silica and the Na-K-Ca geothermometers, Fournier, Sorey,
Mariner, and Truesdell (1979) showed waters that plot on or

e ey e




Table 2, Estimated aquifer temperatures and free
energy of formation for selected thermal springs

Estimated agquifer temperatures
based on geothermometers Free energy of formation!
[3) ~ -
++ o Qo o~
af St -] . .
] @ 's t B o =
o o § g g I
IO —- - [} g @ ha
- e 1K 5] [ d o 2
" 8o N AL W @ ¢ o .
5 P2~ R W o oo Q
U @ H . o= Mo = - N =
- . & 0 o U g o 46 o o >
Q = = abm Q= £ £ 0 @ g @
-1 Tw ot o R [+ [ [{4] + Q 3]
P ¥ 2 o 1 g i 11 . 9 s =4
o] = ©o q00 5 " - = = 7] ] Q 4
=4 T ¥ CE:R - ] 00 o - 3] 4 =
- @ iy LR - - ol o [+ — ) ]
: B S2 035 358 %3 2 % f 0 3 3 2 1%
B @ =z ®no w00 5] 51 nm 2 (3] o a &
168~ 4E-35CCB1S 50,0 113 69 71 g4 37 0.1 0 2 -0, 2 0.3 1
15N~ 3E-13BEC1S 34.0 1ia 61 61 81 28 -, 1 a -1 .5 2
] 15N~ 4E-21DCC1Ss 36.0 100 62 53 70 3¢ o .1 -.1 .5 3
- 138~ 3E-13ADALS 49.0 111 79 33 82 47 .0 .1 0 .5 4
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2Magnesium corrected (Fournier and Potter, 1979).
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near the equal-temperature line (T sio, T°ya-k-ca’ Slope

= 1) are likely to be unmixed waters or waters that have
reequilibrated with the aquifer minerals after mixing.
Waters that plot significantly above the equal-temperature
line probably contain anomalous concentrations of silica,
owing to evaporation or to dissolving amorphous silica from
the aquifer material. The Na-~K~Ca geothermometer uses
ratios of constituents and is less sensitive to concentra-
tion changes that occur during evaporation than is the
silica geothermometer.

Waters that plot significantly below the equal-temp-
erature line may be due to: (1) Mixing with another type
water without sufficient time to equilibrate with the sur~
rounding rock (in mixed waters, silica-estimated temper-
atures are generally decreased more than Na-K-Ca eéstimated
temperatures}; (2) precipitation of silica during cooling,
whereas Na-K-Ca proportions remain unchanged; or (3} pre- -
cipitation of calcite or aragonite due to loss of carbon
dioxide without adjustment of sodium and potassium through
reaction with clays, 2zeolites, or other minerals (Fournier
and others, 1979).

Figure 2 is a plot of reservoir temperatures estimated
u51ng silica and Na-K-Ca geothermometers for thermal springs
in the Payette River basin. Most thermal springs plot on or
near the equal-temperature line. As suggested by Fournier
and others (1979), these waters are probably unmixed waters
that have lost some heat through conduction or are mixed
waters that have had time to reequilibrate. Several springs
(samples 5, 7, 13, and 14) plot significantly below the
equal-temperature line and may indicate a mixed water or
water from which calcite and aragonite have precipitated.
Table 2 shows that, with the exception of sample 7, waters
from these springs are supersaturated with calcite or ar-
agonite, which may indicate a possible loss of calcium
without an adjustment of the sodium and potassium concen-
trations. For these samples, the silica geothermometer
probably gives the better estimate of regerxrvoir temperature.

Only two springs (samples 10 and 26) plot significantly
above the equal-temperature line in figure 2. These waters
are thought to have dissolved amorphous silica from the
aguifer materials (calculated free energy of formation of
amorphous silica is 0, which indicates equilibrium with this
phase}. For these springs, the Na-K-Ca geothermometer
probably gives the better estimate of reservoir temperature,

Estimated reservoir temperatures determined from the

silica and Na-K-Ca geothermometers are highly variable and
range from 53° to 143°C. Along the North Fork of the

10
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53° to 91°C. Along the Middlie and South Forks of the
Payette River, estimated reservoir temperatures range from
57° to 138°C and 58° to 99°C, respectively. Estimated
reservoir temperatures along the Payette River from Banks,
Idaho, range from 90° to 143°C.

Assuming conductive heat loss, reservoir temperatures
for six thermal springs were estimated using the sulfate-
water isotope geothermometer described by McKenzie and
Truesdell (1977): 16N-4E-35CCB1lS, 71°C; 13N-4E-31CABlS,
75°C; 13N-6E-29DAB1lS, 71°C; 9N-3E-25BAC1S, 139°C; 9N-
8E-32CBAlS, 88°C; and 8N-3E-10BDD1lS, 76°C. Additional
temperatures of 89° and 94°C were estimated for thermal
springs 12N-5E-22BBC1lS and 10N-10E-31BCClS, respectively,
by Nehring and others (1979).

Isotopes

Samples of thermal and nonthermal water from selected
springs in the Payette River basin were collected for
analyses of oxygen-18, deuterium, and tritium. In this
report, isotope data are presented in tabular and graphical
format (tables 3 and 4 and f£fig. 3); interpretations con-
cexning age or relation of the various waters are offered
only insofar as they apply to the Payette River basin and
are considered preliminary. A discussion of the isotopic
composition and possible relations of thermal waters in the
Payette, Salmon, and Boise River basins will be presented in
a final report.

Tritium

Tritium (H3) is produced naturally in small guantities
in the upper atmosphere during bombardment by subatomic
particles. The tritium, incorporated in water molecules,
enters the water cycle in rain and snow. Having a half life
of about 12.3 years, tritium can be used to determine how
long a particular water may have been stored out of contact
with the atmosphere. The transit or residence time can be
determined from the concentration of tritium in the dis-
charge water, if the amount of tritium in the recharge water
and the nature of the subsurface flow regime are known.

Before extensive thermonuclear testing began in 1954,
tritium in the atmosphere ranged from 10 to 20 TU (tritium

unit). One TU equals a 3H/H ratio of about 10, or about 3.2
picocuries per liter Py 1QR7 trrn T Aot Al kridkdim TAarrale oA
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BULLETIN 1311-A

PLATE I

EXPLANATION

SURFICIAL DEPOSITS

. Qa

Qam

Qas

Aluvium on flood plains
Includes some colluiium in small stream valleys

Qa, alluvium undivided

Qarn, main-stream deposil; designated only where

necessary

Qas. side-stream deposit;

necessary

Qat

Terrace alluvium
Noncyelic terraces of larger streams

designated only whé‘r‘e

spa~,r2e a¥
S

Fae23 63 780

;792 Q"9

283702 0307

Loz P 9n

Morainal deposit
Cirque moraines and rock glacters
of the Neoglaciation

Landslide deposits

- Alluvium and colluvium
Mostly cyelic pertiglacial deposits of
small streams. South of Caescade,
source gtream is partly destgnated.
Qpab, Big Creek

Qeo |Qpei|Qpos | Qpto

Outwash

Qpo, outwashk undivided

Qpom, main-stream deposit, desig-
nated only where necessary

Qpaos, side-stream deposit; destgnated
only where necessary

Qpto, moraine and eutwash in ice-
scoured cirque and valley floors;
mostly stagnation moraine re-
worked by melt water

Morainal deposit

Qot, morainal deposit

Cireular overprint on bedrock color where drift is thin
and patchy on abundantly exposed glaciated bedrock

- 3 ‘
Qba Qbac |Qbak

Qbab

Alluvium and eolluvium

Mostly cyelic periglacial deposits
of small streams.  South of Cas-
cade, 30Urce streams ure parily
desia;;_”‘?ﬁ?
bab, PYW Lreck

gbac, Clear Crepk

Qbak, Cor72l Creek

Qba: 1QbHQhod]
Outwash

Qbo, outwash undivided ‘

Qborm, main-stream deposit; desig-
nated only where necessary

Qbas, side-stream depesit; desig-
nated only where necessary
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Pliocene and Pleistocene
A

Miocene
Al

~

e

Qbtb, boulder line partiy buried by younger
nutwash (Qbo)

Circuler overprint on bedrock color where
drift ts thin and patehy on ebundantly ex-
posed glaciated bedrock; less accurately
mapped than comparable Pineduale greas

Lag gravel
Resistant cobbles and pebbles residual from
- eroded pre-Bull Lake surficial deposits
(QTt and QTdy Mostly cssociated with
remnant erosion surfaces

TiH

Deposits deeply weathered end truncated by
erosion; probably of different ages. Source
of deposit east of Cascade is not apparent,
whereas the source of the deposit seutheast
of Little Payette Lake probably was Lake
Fork drainage o

. 2ied
Fluvial and lacustrine deposits

Depasits of various origing probably including
Sawlt-trough fills, aggradational deposits,
and glacial deposits. Many are faulted and
moderately tilted. All are éruncated by
eroston and deeply weathered where relief
is low,; most contain small amounts of detri-
tal gold. Large valley floor deposit east of
Lakefork townasite may be proglacial out~
wash related to oldest morainal deposits on
Lake Fork (QTt)

QTd, and QTd, subscripts distinguish ad-
Jjoining deposits of distinetly different ages
and origins, unit 1 4s younger than unit 2,
but correlation outside local area is not tm-
plied

BEDROCK

Th

Columbia River Basalt

Contacts on West Mountain not accurately
located )

T

. Latah(?) Formation
Unconsolidated sediments interbedded with
Columbia River Basalt flows but chiefly

underlying lowest basalt flows

Ke

r

Cretaceous and older erystalline rocks

Schist, gnetss, and granitic rock; associated
with the Idaho bathalith



- ATTACHMENTE
CORRESPONDENCE FROM UNPUBLISHED
INVESTIGATION AND WELL SITING STUDY FOR
EASTERN WESTERN CORPORATION



u

A SOCIATED EARTH SCIENCES INC.

+ BIOLOGY » GEOLOGY » ENGINEERING » SOIL SURVEYS « SOIL AND WATER QUALITY
* RESOURCE PLANNING AND SITE INVESTIGATIONS

- 7025 Emerald 5t., Suite 200A Bohe,wah083704 {208) 377-2248

October 13, 1935 Scamlen g‘*\
Mr . Michael McGinley 600 & ﬁhﬁnpww’j;ﬂb

Eaatern Western Corporation ¥ 3708
FP.CO.Box 3228
Portland, QR 97208~-3228

Subiject: Hydrothermal Well _
Location: SE of NE of NE 1/4 Sec.13 T.12N. R.3E.

This raeport summarizes results of studies made by Boise
State Universaity (BSU) Geology Department regarding hot water
potentials at SE NE NE Sec 12 T12N RSE in Valley County, Idaho.

Field work diacloased a fault scarp believad to be
aaacciated with the bath houss hot apring. It can be aesen about
150 yarda weat of the hot apring and was proajected to paaa cloase
to the apring area. The broken rocka dip 55~65 degress to the
aouth and have a atrike of N.70 degrees E.. No other apringa were
asen associated with this fault at other locationa, but if they
ccaur, it may be in or beneath the valley £i11l., Other faulta in
the area were not visibly traced to the vicinity of the hot
apring.

After aome difficulty with equipment,the BSU Geology
Department completed their field surveya and a report of their
reaunlta. It haa taken a longer time than I expected for me to
obtain that report and errange a meeting with Dr. Paul Donaldszon.
During the interview he gave me his interpretation of the test
remulta included in that report, moat of which were in the
raport. o o

The results of BSU,s field testing produced less guidance
than I had hoped. Aa you have seen in the BSU report, the zone
of low reaiativity passes through the central portion of the four
transecta. The low resiastivity ia believed to indicate the area
moat favorable for intercepting hydrothermal aolutiona with a
waell. Dr. Donaldson discussed tha areasa of higheat probahility
in the central portion of the zZone near tranaect three. A
location selected for drilling in the aouthern portion of the
Zone near lina three may produce the hottaat water, but it would
take a greater drilling depth to reach and teat tha fault Zone
whare the maximum apportunity ia believed to ocour.

His recommendaticon waas to firat try a small diameter test
wall., It would be located a diatance of about 400-450 feet ‘
acuthwesterly from the bath house at an intersect with transsct



[

iine thres. Here the conditions of tanperature; roek fractures,
prassureas, Volume of water, location of the fault ete. could be
oheckaed on the way down to the fault zona which liea at an
estimated depth of about 800 feet at this point. If conditons
appear favorable in the teat well, drilling a production well
slightly to the acuth, about S00-600 feet fxom the bath houne, to
a depth of 1000-1200 or ao, should be conaidered. The deeper
well thecoretiocally would produce hotter water, but not
neceasarily pore water . Thia would depend upon the rock
fracturing present. The aexact poaition and dip of the fault i=
unknown but theas figursa are eatimatea based on an average af 690
degreas dip as seen in the outcrop to the weat.

Part of the lack of clapity in the test results,
according to Dr. Donaldaon, may be due to a thick asection of
valley £111 in the central portion of the valley. The main
Payette River valley fault, trending nearly north-acuth about
2000 feet to the eaat, haa a large displacement that resulted in
a drop of the valley on rhe east side in respect to the weat side
of the fault. Tha age and relationahip_of the hot agring fault
to the laxrge fault iz unknown and the thicknessa of Moorea, Bruah
and Olaon Creeka’ valley aliuvium ia also unknown until a well ia
drilled.

Dr. Donaldaon stated further tesating in the “haeat area’’
discussed could be conducted using Resistivity Depth Soundings.
Thia ayatem tests one local area at a time using
slectronic/magnatic currents. He agreed, however, because of
teating delaya and additional coat it would probably be bettexr to
use the present information and proceed with a teat wall.

If you have furthex gueationa ox neead further
clarification regarding thessa recomnendations, please let me
Know.

Howazrd R. Smith, PG
4525 Allamar Dr.
Boiame, ID 83704
¢208)375-7891
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1.0 Summary

An electrical resistivity investigation was commissioned by the
Eastern-Western Corporation at a site near Cascade, Idaho which
includes the Cabarton Hot Springs. The Field data were acquired
during June and August, 1995. The split data acquisition periods
resulted due to equipment problemg encountered during the initial
acquisition period. All data are summarized and discussed in this
report.

2.0 Objectives

The analysis is focused primarily on indications of controls,
stratigraphic or structural, that mlght influence the migration and
surface leakage of geothermal fluids in the area. Such a diagnosis
may provide insight about locating a drill-hole that might
intersect the source or a subsurface conduit controlling the
movement of the fluids. It is reasonable to hope that, at depth,
a drill-hole intersecting such a controlling feature mlght produce
higher temperature and/or greater volumes of geothermal fluids than
are naturally leaking at the surface nearby.

3.0 Resgistivity Profiles

Four resistivity profiles were acquired utilizing a standard
dipole-dipole array. This approach simultaneously measures
variations laterally and vertically along a line, allow1ng'analy51s
of data roughly approximating a cross-sectional view. The profiles
follow a N25W heading with a 60 m (about 200 ft) separation. The
profiles are 420-450 m in length and each extends 60-90 m beyond
the fence bounding the northern extent of land controlled by
Eastern-Westexrn. This results in data coverage at least to the
fence line and extending about 300 m (1000 ft) to the SE for each
of the profiles. Electrode geometry precludes data acquisition
along the entire length of the lines.

3.1 Data Acquisition

All data were acquired with a Zonge Engineering GDP 16 digital
recording system. The signal source was generated with a
Geotronics FT 4 transmitter which was synchronized to the receiver
by a Zonge XMT 16 transmitter controller. A standard 8-sec period
time-domain signal was utilized. Several cycles (minimum 4) of the
51gnal were stacked for each data point to enhance the signal-to-
noise ratio. A real-time statistical analysis of data was
monitored to ensure high data quality. Any questionable data were
discarded and repeated to satisfaction before being stored to
memory. All data are judged to be very good quality.



3.2 Data Analysis and Interpretation

The dipole-dipole resistivity data is summarized in four plots
appended to this report: BEach plot represents an individual
profile labeled 1R, 2, 3, or 4 and summarizes the data from South
to North. The first profile is labeled 1R because the data were
acquired from N to S but reversed before plotting to correspond to
the S to N data acquisition utilized for the other three profiles
and to follow the convention of N generally being at the top of a
page ox plot. The left edge of each plot nominally represents the
ground surface with (to repeat) S at the bottom and N at the top of
each plot. The location map following the data plots summarizes
the position of each profile relative to the fences bounding the
property to the N and W.

Electrical resistivity in the shallow part of the earth’s crust is
controlled primarily by porosity and the temperature and salinity
of the fluids filling those pore spaces. Addressing the purposes
of this investigation, those areas exhibiting lower resistivity
would provide guldellnes for recommending exploratory drilling.

A commonly accepted model for hot-spring activity, such as that
observed on the property, consists of a fault or faults
intersecting a geothermal aquifer. The aquifer may be at great
depth but the fault provides a conduit to transport the fluids
upward, in some cases leaking to the surface due to a pressure
differential. In such a case, even though the aquifer may be too
deep to reasonably access, the fault zone may provide a reasonable
drilling target from which the fluids may be recovered. A NE
trending fault has been interpreted to cross this area with a
surface trace somewhere in the vicinity of the hot springs (Howard
Smith, personnel communication).

3.2.1 Profile 1R

This first (most westerly) profile exhibits only one coherent zone
of anomalously low resistivities, found near the southern extent of
the profile. The trend extends weakly toward the surface nearer
the midpoint, suggesting a SE dlp. The contrast in resistivity is
not very dramatic but the zone is reasonably well defined.

3.2.2 Profile 2

Profile 2 exhibits a comparable zone, shifted a bit further to the
N. The resistivity contrast, while still not large in magnitude,
appears of define a zone of unlformly lower resistivity. The
inferred dip is again to the SE.

3.2.3 Profile 3

In profile 3 we find a well defined zone of reduced resistivity



positioned near the middle of the profile. The suggested dip is
again to the SE and if we make the reasonable assumption that the
zones are correlative from profile to profile, they seem to be
defining a roughly SW-NE trend.

3.2.4 Profile 4

This final (most easterly) profile continues the pattern of a low
resistivity zone indicating SE dip and shifted to the N relative to
the previous profiles. This supports the conclusion of a SW-NE
trending zone of reduced resistivity which may be indicative of
geothermal fluid conduits. '

4.0 Conclusions and Recommendations

The location map following the profiles summarizes the data
analysis discussed above. The low resistivity trend shown is best
defined in profiles 2-4 which have therefore been given greater
weight than profile 1 in defining the apparent trend. The entire
zone is rather broad (about 300 ft) and includes, in general, the
full anomaly width along each profile. The nature of the data is
to smear the anomaly relative to the dimensions of the source or
cause of the anomaly. In general, then, the middle of the trend
represents 3Pe heart of the source.

It should be reiterated that the anomalies are guite subtle and do
not suggest a strong contrast in resistivity with the surrounding
material.

Best Jjudgement, based on these results, would be to recommend
exploratory drilling within this trend, if such is planned. The
indications of dip to the SE suggest that anomaly intersection
will occur at increasing depth to the SE within the trend. Also,
since the anomalies are better defined to the NE, a reasonable
suggestion might be to choose a site near profile 3, and near the
central part of the indicated trend.



]

1

EMIN = O

XMAX = 4

RESISTIVITY PROFILE 1R: S—N



XMIN = ¢

YMIN = O

RESISTIVITY PROFILE 2:5—N



AMIN = 0

YMIN = ©

RESISTIVITY PROFILE 3: S—N

XMAX = 4



XMIN = Q

YMIN = O

RESISTIVITY PROFILE 4: S—N—



,__...__‘

x‘-.-— ————-—x—.-u--.

|
I
I
|
I
X
|
I
I
i
!
X
|
I
|
}
i
X
I
!
i
I
|
X
|
|
|
|
|
X
I
I
I
I
I
X
!
I

W FENCE

X

///:;W

RESISTIVITY
TREND

Profile Locations
MAP SCALE: 1 in = 200 ft

— _—.——x—.——-.:—-_ .—_.Xu..-—._._.“-.._ —x—-..,-.—m-.

---x--- N-FENCB



June 30, 1954 C:%?@7

Mr. Michael McGinley
Eaatern Weatern Corp.
P.0O. Box 3228
Portland, OR 37208-3228

Subject: Hydrothermal Well
Location: SE of NE of NE 1/4 Sec.13 T.13N. R.3E.

The foliowing information outlines work I have done at thisa
point on the hot water development on Eastern Weatern land near Caacade,
Idaho:

Consultation has been made with other gecliogista, geologic
litexature and water well loga have been checked. I met with the Idaho
Departmrent of Water Reascurcea regarding hot water development. There I
obtained the necessary forms for establishing water rights and at their
suggestion, contacted the Boise State University Geology Department to
obtain their recommendations on hot water developrent near Caacade,
Idaho. I believe a drilled well is neceaaary to maxinmize hot water
production. A surface excavation would vield only a small volune
bacauase of the low flow rate of the apringa.

I met with a group from the Geoclogy Department on June 7 to
diacuaa geologic conditiona at the site and poaaible procedures for hot
watexr development. The group consisated of Dr.Pauil Donaidson, Dr.Jack
Paiton and five graduate atudenta, a team attached to the Geology
Department. Thay perform subsurface investigative work for the public
and apparently charge cloae to their coat of operation. In return, they
gain experience and make a little money for the achool. They appear
conacientioua, talented and should do a good job at minimum coat. They
recommendaed a autbaurface investigation using the electric resistivity
method. There haa been aonre delay getting the paper work atarted
because they have been buay with other work, but they should be able to
procead on the field work soon after the papera are aigned, 3if thia
arrangement is satisfactory with you. Enclosed is a hilank sample of the
contract. I hoped they would £ill in some of the blanka but a= aoon aa
there ia mutual agreement, activitiesa should proceed amcothly.

The geclogic picture in the vicinity of the hot apringa is
conplicated becauas of the apparent number of faults preaent and the
lack of knowledge of subsurface conditiona. The actual number of faulta
preaent is unknown, but surface conditiona indicate at least twoe are
prasent, both more or leaa parallel to & larger fault near the county
road interasction, located a short diatance to the northweat. Alsmo,
the anglea of dip on the fault planesa are unknown, but thia will be
important to know in planning the location of the well.

it is general belief that hot water occurs here in deep granitic
rocks zonea due to compression from overlying rocka, radicasctive decay
and reaidual heat from the Idaho Batholith. Eacaping hot water tenda to
follow faulta and fractured rocka toward the surface. Migrating water
usvalily does not follow a aimple vartical path but more of a zig-zag
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pattearn folliowing broken roocks. Upon initial investigation, it seemed
drilling near the springs would be aastifactory, but when conasidering the
intereat in obtaining maximum hot water, I believe it would be better to
use technical facilities available and employ sasubsurface inveatigationa
prior to drilliing. The electric resiativity method recorda zonea of
electyolytes, lower density and saturation at depth.

Although there are no guarantees, the presence of hot watex
discharge at the springs demonatrates the possibility of a moderate
volumre of hot water available from deeper rocks, Hot water may be
leaking to other points in the valley and going undetected bhecaunae of
the thick section of valley £111 to the aouth and eaat, and the moderaste
volume of cold water flowing through the alluvium. Since the BSU aurvey
ahould locate the mo=zt advantageous location te drill and the neceasary
depth, it ia possible the location may fall on Jocan and Darwin
Pancheri’a land a short diatancde to the north and would reguire an
sasenent.

During the initial discussicin with the BSU group they said they
might obtain sufficient data from twe transects, for a coat of about
52300, Now they are thinking more in terms of four tranaecta. I can
undexrstand their desire to obtain the best information before making a
decisgsion. But we might request an evaluation after two or three
tranaects instead of automatically going to four. There izs also the
poasibility, with the complicated geclogic structure present, they may
requeat more than four before they are satiasfied. The cost apparently
la #1250 per tranaect.

If vou have any questiona, please let me know.
Yours truly,

Howard R. Smith, PG

/Y ,E of

4525 Allamar Dr.

Boiae, ID 83704

(208) 375-7891
377 -5563

Enclosed: Docunents from RSY

Copy to R.¥. Fodrea L



BOISE STATE UNIVERSITY » 1910 UNIVERSITY DRIVE + BOISE, IDAHO 83725

CENTER FOR GEOFHYSICAL INVESTIGATION OF THE SHALLOW SUBSURFACE TELEPHONE. (208) 385-1419
FAX. (208) 385-4061

¥ July 25, 1994

TO: Michael E. McGinley
Eastern-Western Corp.
P O Box 3228
Portland, OR 97208-3228

/
FROM: Paul R Donaldson, FPhD PM‘QQ‘W
CGISS
Boise State University
Boise, Idaho 83725

RE: Geophysics project near Cascade Idaho

The work we propose for the project near Cascade Idaho, outlined at
our recent meeting with Howard Smith consists of four dipole-dipole
resistivity profiles. The profiles would be parallel to each other
and perpendicular to the suspected fault trace. They would be
arranged to include the surface projection of the fault near one
end with the majority of the coverage including the expected down
dip zone. The location of the profiles will rely primarily on
discussion with Howard Smith concerning his understanding of the
structural geometry. He will stake and flag the profile locations
at points where each intersect his best estimation of the fault
surface-projection. The profiles will be located on approximately
200 foot spacing with a station spacing of approximately 100 ft
along each profile. Each profile will be about 1000-1200 feet in
rotal length and will yield . an electrical "nseudosection®.
Utilized together they will yield contour maps at a variety of
depths of investigation. Dr. Jack Pelton has provided Howard Smith
with a few literature references that review these tools applied to

problems similar to yours.

The technique we propose is sensitive to conditions that vary the
electrical properties of the area being investigated. At depths of
interest to you the earth’s electrical properties are controlled
primarily by porosity, £fluid saturation and fluid conductivity
which in turn is controlled by fluid temperature and salinity. At
yvour site the bulk porosity is probably dominated by fracture
porosity. It can be anticipated that the fault zone should produce
anomalous electrical conditions and will be the exploration target.
Our goal will be to verify the position and geometry of the fault.
We will also be looking for clues that indicate if porosity and/ox



temperature variations are suggested in the data that might further
constrain a drilling target. Ultimately, we will provide our
recommendations for a geothermal test well based on the data
gathered or possibly what additional work we might recommend before
a final drilling decision is made. The total cost for the work we
propose is $5,000. The work could be scaled upward to include a
larger area of investigation or add more detail if warranted and
agreed to after the initial investigation.

Tn addition td& locating the profile positions, we will rely on you
or your representatives to secure all access permission necessary
for us to complete this project.

our deliverables will include a written report with appropriate
figures and diagrams which will summarize the data we acquire and
include our interpretations and recommendations.

Before we can proceed, a signed contract must be in place. The
contract may be initiated by either yourcompany or by Boise State
Univéersity. If you have a contract you prefer to use, please
submit a signed copy to Carol Joyce, CGISS Department, Boise State
University, Boise, Idaho 83725. If you want BSU to prepare the
contract please let Carol know as soon as possible to allow the
paper work to be initiated. Also, questions regarding the contract
agreement should be directed to Carol. Her telephone number is
(208) 385-3920.
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WELL DRILLERS REPORTS
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STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

USE TYPEWRITER OR
BALLPOINT PEN

WELL DRILLER’S REPORT

Stata jaw requires that this report be filed with the Dirsctor, Department of Water Resources
within 30 days after the complation ar abandonmant of the wail.

)WEL.L. OWNER

Name Le /ey ey Teg

-

Address {7)

Ldphs

Ownar's Permit No

7. WATER LEVEL

faet below land surface.
G.PM. flow

Statle water levet 24 .
Elowing? O Yes 2 No

Arteslan closed-in pressure ____ P 8.
Controlled by: 0O Vaive [ Cap 0 Plug
Temperature ____OF. Quality __ggdt/

2. NATURE OF WORK 8. WELL TEST DATA :
0 Naw walt [J Despened O HReptacemant O Pump 03 Bailar K ar 8 Other
O Abandoned (describe method of abandonlng) _ T S y———
2 179 Ji
3. PROPOSED USE
2 Domestic 3 lrrigation O Test OO Municipal 3. LITHOLOGIC LOG
O industrial T Stock £ Waste Disposal or Injection
H Dapth . Water
D Other (specify type] Dlam{From] 3 Material YesNo
REi T2 P Serd X
4. METHOD DRILLED |8 17 |20 | Frorw sondy cliyy X
A X
Jb' Rotary 0O Air O Hydraulie O Reverse rotary -’£ %;. 6"26'6— §;Z:; qﬁd ) 7] 9:2%%,'5 L X
O Cable O Dug O Other (& 155 | 1640 | CamenTed. sonil ¥ 2o X
£ iz )50 zﬁeawu SO X
5. WELL CONSTRUCTION i
Casing schedule: Jf Staet 3 Concrete [ Other PUC-« _F
Th_l_nknm éulamr From
125  inches __&__ inches + ___f  fast {32 feat
142 7 inches _ ¥ inches & faot LI feot
inch inches fest ___ fest
. inches _ Inches _ " fest _____ fest
?ﬂs casing drive shoe used? X Yes 0 No
Jasapacker oreealused? [ Yes B No
“Perforated? M yes O Ne
How perforated? O Factory €] Knifa S-Foreh S
Size of perforation 4 inchesby 2 inches
Number From To
foo. _ perfarations 27 feet__IFT teet
perfarations feat fent
—_— . perforations feet feat
Well scraen instaliad? (J Yes ¥ No 1
Manufacturer's name [~ o "
Typa Modal No.. e IR ] )
Diameter ___ Stot size Set from feat to faet e o
Diameter _ Stotsize ____Setfrom _____ festto _ fost
Gravel packed? [ Yes , N No O Size of gravel
Ptaced from feet to feut PRI TR
Surface seal depth _24 _ Material used in saat: O Cemant grout mﬁﬁg I'A
O Puddiing o) 0 Wall cuttings ‘L
Sealing procedura used: £3 Slarry pit Temp. surface cating Y 1v
8 Overboras to seal depth \J
Method of joining casing: O Threaded 3 Welded 01 Satvent
Wald
m] Fememnd betwaen strata
Bescribe access port j el Jend 10.
; Work started ___ 6 ~/9-7% finished __ 4~ 22-78

6. LOCATION OF WELL,
$Skatch map location must agree with written focation.

65

N
5 N | SubdlvisionMName
: —
w34 e Copbosin wesy” Sub
1
\.......:,.._ + Lot No _Z‘ .Block No, .
LR B
f )

Gowrtity vBley
NE u NE vsw 22 _ 1. /3N v, TE em.

1. DRILLERS CERTIFICATION

1/We certify that all minimum well construction standards ware
complied with at the time tha rig was removed,

Firm Name Joaleq” DR1'td)'n9 o Firm No, T8 5

Address £7 ] Dempichly , TR, Dats b-22-7F
Signed by {Firm Official) Mw. v

and
{Operatar} ‘@if s m

PR

USE ADBITIONAL SHEETS IF NECESSARY ~ FORWARD THE WHITE COPY TO THE DEPARTMENT
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| rreereny Dapartment of el Admiristration i A
' WELL DRILLER'S REPORT R A
Srate Jaw requires that this report b tiled with the Director, Departmant of Water Administration within 30
days after the completion or abandonment of the well.

Dapartmnnt vh . 10 “rneveng

WELL OWNER

fame. 741:@.4_4@64"— |
Addrmm&-_w&—_

Owhner s Permit No.

7. WATER LEVEL

Static water lavsl 2.1 - feet below land surface
Flawing? (J Yes 0 No GPM flow ___‘_

e M e ——————

2 NATURE OF WORK

A New well O Deepened O Raplacemant

Temperatura__ °F Quality :
Artasian closed-in pressure____ p sk
Controiled by O Valve 0 Cap I Plug
2. WELL TEST DATA
T Pump ® Bailer D Other
Oischarge G.P.M. Draw Down Hours Pumpasd —

{1 Abandened [describe method of abandoning)

3L HZ

3. PROPOSED USE
W Domestic O Wrigoten 0 Test O Otherispacity 98 | o 4 1o 0Gic LOG
. Depthy i Watgr
£ sunicipd £ kool [ Steck O \I:un Oisposcl or | Hale | 20704 e e
4 0 | [o 7 X
4. METHOD DAILLED s 139 A J
12 &2 | X
R Cable O Rotory O Dug O Other §1L Z}E 2 X
; £a 142 T4 X
! 5. WELL CONSTRUCTION # 7;] Y

4 Total depth 24 __fest

Diameter of hole inches
Casing schedule: B Stest 7 Concrete
Thick To
-1 L mchas __é__ inches +_‘___ foet 2. gfeet
inches ... feet __ .. feet
mchﬁ inches faet _ feet
AN inthes inches , feat feet
L inches inches feet fost
Was a packer or seal used? O Yes 1 No
Perforated? M Yes 1 Ne
How perforated? [ Factory R Knife 0 Torch
Size of perforation . inchesby___.__ inches
Numbay From
Y cerforstions _ ¢ 2 feet ._L_.___ feat
smimm e perforations feet
_______ . perforations feet faet
Waell screen installed? O Yes M No
Manufacturer’s name._
Type Model Mo. —— e
Diameter__ Slotslize.. __ Set from . feet to faet
Diameter___ Slotsize___ Sot from feat 10, faet
Gravel packed? C1 Yes 5 No Size of gravel ———
Placed from feot to feet

20 )
Surfocs sea! dept L—. Materiol vsad In seat T Coment grouwr

PR Puddting oy [ Watl cuttings

Secing procecur weed 1 Shwry st I Tomporary surfocs cosing

B Overbors o seal degih

8. LoGATION OF WELL

o

10.
Work started

221974 toined 2228724

Sketch/map lacation must agres with written location,
. _1. N .'/\

-

Subdivision Noeme __,
w

Lot No. Block Mo,

-6 L
-t me e -t
¥
—t ]

gﬁ
\;g

G % suc, 1.7 ngr. 3 cm

th. DRILLERS CERTIFICATION
Firm Nome

USE ADDITIONAL SHEETS IF NECESSARY

FORWARD THE WHITE COPY TO THE DEPARTMENT



WELL DRILLER’S REPORT

LJ State hnw reguirns that this repart be filed with the Director, Dupartment of Watsr Rosourcos
within 30 days aftor the compiotion or abondonment of the woll ?D
1. WELL OWRER 7 WATER LEVEL
Nome f:"c'LRy A2 Tepsoas . Stathu wator leval | _7¢2 _ feat halow land surface
Frowing? O Yos &AMo GPM flow _ . .
Address H' C 7/ PBox Héto | o Artasian closerl Inpressure _____ psl
cAscAnt F0 a6t Cantrotted by: T Volve  E3 Cop 3 Plug
Owner's Permit No.  _ e Femparature  _ OF. Quallty . .
2 MATURE OF WORK B. WELL TESY DATA
M New weil 1 Devpened Ul Rephacanant R Pump 1 Bailor o Air GOther
O Abandonad (deseribe methed of abandoning) .
i Discharge G.P.M. Pumping Leve! Hours Pumeed
e . .77 S GO L 22
3. PROPOSED USE v—— o T T
){Domestic 1 trrigation 7 Tast {3 Municipal 9. LITHOLOGIC LOG
fae b A t
g Ion:iusrtrial [1 Stock 13 Waste Dupo::I:criflmtcctiec;n Tiate Depih Nator
. e et e — — o Y 1yD Diam.]From| To Magerial . asl Mo
: I Q@ |30 To2 soin . &
4. METHOD DRILLED G155 | GRemver _ X
1 Aotary 1 Air 1 Hye raulic [1 Reverse rotary 55- :’:f Couftse  Saad - A
MR Cable  fDug  OOher o .. [T B iy | SRowar Stsl vk foae GRevel LA

5, WELL CONSTRUCTION

Casing schcdule:ﬂ Stee! O Concrste er _
Thickness - Diameter From To PP
QASD. inches G inches | L@ _ther f25 fear
inches incher Ateet _ feet -
fnchas ___ inches feet _ . feot Tt
inches inches ____ fest 2 Jeer - - -
Wae easing drive shogused? O Yes £ Nz - ) 1
Was a packer or seal used? D Yes R o ' 3
Parforated? ' R Yes I Mo TR O,
How perforated? P Factory O Knife [T Torch T

Size of perforation k_J;f;__ inches by o inches

Number From To
,'q_)_c_ &y perforations __ L 5T feet S-8  feet T
Ay sy perforations - &S~ feet 75> feet
1, Asyp___ perforations a4 feet F gy fest 7 P B I
Well screen installed? O Yes K Vo e - -
Manufacturers name_ - . =
Type __. : Modei No. ___ —
Diameter Slot size Set from festto __ __feet el
Diameter _Slot sice Setfrom __ feetto _feet D "\[ j; ﬁ \i}?ﬁfh
Gravel packed? % Yes [ Mo O Size of grovel ,_‘;-(_T- L ::‘\.J s AW e 3
Placed from __3.57 _festto __fI% o feet h =t TE :
PP - . ~ vy
Surface seal depth 2,9/ Material Emd inseal: {1 Cemnent g{rout el TS T [y e o s |
3 Puddling slay ﬁ( Well cuttings 2 TSI
Sealing procedure used: O Sherry pit £ Temp. surface casing ;
X, Overbore to seal depth Depaltmentlof s . - —Jens ,.:..r‘ﬂ“*—"*.... R ety kTt
Method of joining casing; O Threoded R Welaed €] Solvent N "“[ieF Resoursos- FRESACTS
"Mald ]
3 Cumented between strata
Describe access port R 1. .
i Work storted S~ Sdy__ finkshed €7 =23 - § 4
5. LOCATION OF WELL 11, DRILLERS CERTIFICATION Qe
Sketch map location must agree with ~™" n location 17Ne cc-'r_tify that all minimum well construction stindards wove
N ) comphied with at the time the rig was removed .
1 il Subdivision Name _____ ___ __ ; ikbevy ‘
.....‘..'......,L_.}-..u Fil N N Y Fi N R
irm Name Hmse Yally ). _FirmNo. WG .
ST, | y B —
Wi 1 Address RQ5D_S_(rafdea  Date G= A48
form = b — e lotMo. ___ _ BlockNe __ / N .
! i Signed by (Firm Officio _ s v £ Z7 2% -’-::ﬂ/fé
L] * ,: ol .
§ ) and -~ =
County ol P ' .. .
“ {Opsrater} ‘{'}\/ 72 Ry P _.d,';,": "

— —
3Ew SE % Sec.,,-éo:,r.j_}_.mxn.;{i_am =

USE ADDITIONAL SHEETS IF NEGESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT




;&Qj‘“ (\ IDAHO DEPARTMENT OF WATER RESOURCES  r—— Gifcs s Gy

WELL DRILLER'S REPORT Inspectedby _____ -
' Use Typewritor or Balipelnt Pon Twp____Rge___ Sec
VA 1A g4
1. DRILLING PERMIT NO 25 90 . &> 0388 - ame.. 11. WELL TESTS: Lok : :  Long: : e
Othar IDWA No . .. Pump i} Baitor =X Alr I'; Flowing Aresian
2, OWNEH. Yiwid il Jnwy. Deswdown Pranping Lavel T
‘i""“-.-—m-_Dmn_._ Bt.n.“ . o L9 H s
Address I X0 A 27507 ]L oR Q’!h :
City 272018 fa : _State AD 7ip, XAHE
Watar Temp. riyil Botlom hole tomp. 4/ 7o
3. LOCATION OF WELL by legal description: Waler Quaity test or commants: Goa : )
Skaleh map location must agrae with written location, Dapth first Water Encountered ._dofa”’
N 12. LITHOLOGIC LOG: {Bescribe repalrs or abandmrnent) Water
Twp __/ _3_“’ Norih 2§ or South £1 %‘:' From [ Te Renarks: Lithalogy, Water Quoifly & Temperaviee | ¥ N
" ﬁge 3 East ¥  or Wost [ AR 3 VWi | X
wras s IS s BE s [s0 g T T gl o 1 Ix
Gov’l Lot County fda Mai™ i olg 1213 1 Decoin Brow Co >
Lat: i Long: * R I/ |27 i} X
Address of Well Site .2, 8 127135 1mim “%mn Coacante |
: . City_Zmspade 2135137 F'ng\:.n}_h >
Gm MRty of s+ Bkance  Bosd s Tiiiocan ) : R I37 |42 Uy Had Cones . Do oo Cromte 1>
U__Z__ Bk Sub. Name, #7151 rmhé,%h x
&Aar-&ﬂ_&m&gﬂﬁ_&uh, 5’ L G\“ﬂu 1Mnl{'t; P
4, USE: 08 ol {beacthve 2 G0M =
X Domestic {1 Municipal i &onitor 3 irrigation ot 24 | . i . ]
T Thermat (3 Injection [} Cther_ . g 2125 1 Fm , ﬁfﬁé\ T
5. TYPE OF WORK chack all that appl Feplacement etc) 7583 %.Hnﬁ_@mq e x
K NewWel £] Medity CI Aban- Ionymem D‘(Oetﬁer 23[R/ ,_&z:}bra x| -
8. DRILL METHOD ‘ RY1/0GI 2 Broyan Hos Geounke x
SCArRotary  ZCable T3 MudRatary ) Other % LS| HD F’mc}nr;\m Dk Brawn Grnnide x
g e /15 2 Lenuan Gm:q\‘r! Ly
7, SEALING PROCEDURES ® s 1an 2 Hodm by S bt FrooXoe s I
SEALFILTER PACK ANQUNT METHOD Fi 7t Rrowa @m. 2 2
Matanal From § To | Sne -] B 301150! M em Hamy Boaine (o e x
; i {1 (/9 12 Sent Deoth, RS0 180G, Coliches |
("M " 4 a‘h_ ;E “;b &m‘,” hP' 1854 Hady Sngipu" P!I'g_u;n (’-- \;ﬂ U/p 2,
W Bon Cioousel] kUMFETEY Vrn-és TN . B Vol gela.rl 1, X
Was drive shas used? Y ¥ M Shee L‘.‘epth(s) Sedd b My e X
Was drive shoe seal tested? ¥ &N How?, g St Prawon Con e by
8. CASING/LINER: g 2t | Ervoctore =
Deametnr | From To IGaEE Malawis  [Casing Lmar Wolded Thweadad R__ QL _;m < 3 =
| g1+ 1o lla®wiah.] | ©o % o <o i
87 +/ 2 Lrag | J__|a 4 W a Eh iy = ) HELEIVED
oW g " - 55 :‘_]G 0 ~ a e oTY o
N .
o PERFORATORSCRERNS DE¢ U T
X Portorations Melhodﬂu"__ﬂ.ahal gm_PuRm.—ln-_._. ,—TV—LR*—-MSIEMMW
T Screans Seraan Type, Sl SeplRior HosauicRt ¢ M bie}
i Date: Started __ (0=} =Plen - Complated_ £& ,35-?@__
- From fo Slol Size ] Mumber (Dianier|  Matenat Caung Liner
=5t ! x| 28 (g7 e} 2 13. DRILLER'S CERTIFICATION )
0" o’ Leks” lases {507 o LY e cerlfy that all minimum well consiruction standards ware complied with at
/50 [/ A PP % i »® the time the rig was removed.
’7°' 1807 ’&'Sfl S0 & S‘lul * Filml'wlame%;-jn A’)‘J’/ J’m y/nn Flrm No_@?
10. STATIC WATER LEVEL OR ARTESIAN PRESSURE:
. below groune  Artesian pressure __ b, Firm Olr;i:;l@-?’— ate /0 =3 1-F4 -
Dapth low encounu,red ft. Descnbe access port or ang —~ — .
control devices: 2" qm:gam B Seal < Supervisor aQemlor -Dntozé:_.ﬂ_:_‘i %

(Sign enca if Fim Gt

FORWARN WHITE COPY TO WATER RESOURCES




AR T AW ] 51
U S TUROrE by (Had il tha Diragtar, Departinant of Water Resources
L Ithin 30 doses afigr the- completlon or abandonment ot the walf,

[‘l‘ WELL OwNeR

7 WATER LEVEL
y e J / .
Nﬂ".'":;/'-(;?ﬁfb f_.flzf"lu&'\?‘fﬁé_(__m e e Statle walgr lovni..__.@_._.__. foet solow Iand surface
IV - iy >
NG T Poie M B F3e. Flowing? ) vos N No GRM low . .
’ i e Anteslan tlosed in pressurs S . X%
Drilting Parmit No, £, Comlraliod by; jlvave 1oy py Plug
3 o YT o : P2 W
| . . Tempa;atyrg A Qualily _ e L
Waler Rlighy Pormit N, LWsCuby anlizian or thimparanire ZoMe8 bolow.
........ e e e e S — e e S——
2. NATURE oF WORK 8. WELL TEST pata
- P Now wailt Ui Deeponed i Ronlacomen; ' Pump b: Bailer N A il Dhor —n
£ Wolk dizmg:gr incleaso £ Meaditiuation ———— o — I S
i T Abandonod {tescring divzdnnmant or modificatian PCGdres | Bluchorge 6 pu, —_— _....E‘.’.m.ﬁ""".?._."""'f_'__.J_.____. Nours Mumpod
siiehusliners. seruon araterisgg plug depths oig jn lithelneia i /D YD
. Ing section 9) : —
3 PROPOSED USE
B Domestic {1 Trrigation i Monitos
{1 Industrial i! Slock i Waste Disposal or Infectien
'l Other —— = —— . {Specity typa)
4. METHQD pRILLED ~1
> $4 Rotary P pjr i ! Auger t1 Roverse rotary
Il Cablo L] Mud “1 Other T
backhoe. hydraulie, etn J
5. WELL CONSTRUCTION
Casing scheduly P-Steal ' Concrete 13 Other ____ -
Thickniss Diarmstor From p D
A w g ._”__(::'1_ inches & _ 4 feot lé:é_ feet
———a o fongs inchas . Cfest
_— inchgs ______ — inchrrs ——foet
Was casing drive shoo usod? W Yas 3 mg
Was a packer or seal useqs? - Yas = Ng
Parforated ? & ves = o
1 How perfarated? 1 Factory r: Kmfe ' Toren L
Size of purlgiztion? ———inthes by incites
Numper Frem T

= ~—- - porforations ___ — . feet —e.__ feBL
————-—— periorations _____ feet ___ SO -7
~-—0 _ perforations ____ feel ____ . toen
Well screen’ ingiatled? L Yes 7 No

3 / Manufacturer e Type
p Packer or Headpipo

Bottorn of Tailpipe —————t ————

Diamater _____ Slot size Cot from ____ tegt o feet
Diarmetar ____. Slot size ___ g, from____ feerto ——.. f0

Gravel packed? (1 Yos N N U Smeotgraver -
Placed from ——

— lzatt0 ——— . loRt

i ) 8urfase seal de.othﬂg Material us<d in geat. . Coment graut
¥ Bonite 03 Puddiing eiay LS S
. Saaling procedure useg: 2 Slurry pit
O Temp. surface casing 2 Qverbora to sea! depth
Method of Joining casing: I Threaded 5 Wolded . -
N T1 Solvant Wald ) Cemenpted baiween strata 10, ‘
o . o ol :(.' 2, < Pl
Deseribe access port .@ﬂ{ﬂ{’?’f‘,‘y—&s / 56..€ ..... Work siarted ﬁ—&;’_éé__{f._. finishod 3.2 _.'___/4_1-5 ——
6. LOCATION OF WELL . DRILLER'S CERTIFICATION
Skelch map loca!ion Must agrao with writtan loeation. We cerlify that all minimum wen construction standargs verg
- N Subdivision Mama . ___'___ e L complied with at the time tho rig "IJGS removed. .
. . ] - B
] w]' - e Firm Nameé@'}_‘z.j___‘o ﬂf" U / 2. Fim No. hj-a l_._ I
f b Lat No, e — Block No. . __ Addmsaﬁi‘_’(ﬁ’{/,_ . Dale j.,é, . ‘—-§C~-—~~ e
LI County _LJgtreq Shnd by oot S Yy ;
P @ Fiiing Supervisar” e e :
Address of Well Sitg ﬁ’&lil‘-_i"_@mi_l_é&sm t aned by a5up )
B {give al least namg of read} and P i
- Ve T, . N ®ors 1] 0 Ly — :
-3 2 ok - {Cperatar) ____%&—e —— e :
_‘j_r:... b Qé ¥ See 127 G S - Horw (1 {if cforant inky the Driting Suporviser) .
iy use ADDITIONA|, SHEETS IF NICESSARY — FORWARD THE WHITE copy TO THE DEPARTMENT =
¥ :




(Pl zon7 IDAHO DEPARTMENT OF WATER RESOURCES Siies Usa iy
C , WELL DRILLER'S REPORT Inspectedby _______ ’
e Use Typowritar or Bailpaint Pen Twp . . Rge. _ Sec_
e VA4 444
1. 0BILLING PERMIT NO.Deooajowd - 11, WELL TESTS: Latt  ; :  Long
Other IDWIM Ne oS — G -4 - O S 3~ Gr\ iPump  : Baiter ¥ Air i | Flowing Artesicn
2 QWNEH Yigld ot Dtuwijown Pumping Luvel Timna
Name M Eke FEACkRELL 125 It
Address Box 53 ‘
CWCASCAQE o sweLD Zp O34

3. LOCATION OF WELL by legal deseription:
Sketch map location must agree with written focation
N

Water Temp. __5 9 * Bottem hote lemp. S¢ ¢
Water Quality test or comments; LOOR | JETTA S Julr@me Sergl!

Depth first Water Encountered _Z4/__
12. LITHOLOGIC LOG: {Describe repairs ur abandonment) Woeter

Tup. 13 Non ¥  or  Seuth i3 Bora | rom | 7o Romarks: Lilhology, Waler nu-myn.mmmm ¥ la
fige.__ 3 __ East ¥ or Wast ] O |3 782 SoT/ )
“see. 12 M AME i _sEwm (913 117 DRowsrs Sanpy CIAY A
- Gonttot___Coty /AL Hgygn | e 2 119 wm&& LY
| Lak: 1 Long: : ¢ 119 17 Ray. E?aa 8 Peromfhud &) A
s Address of Well Sita 219 E’MLI?ERQ&A_ €120 ¥8 |SorT 6RAY ERANTTE Bl
ciy CASCAD = Y8 150 |Frac, B2ows) cRAmT = B
VGt 21 St pame ol 1T & DMthwmemn é 50 £5 ﬁﬂr‘g n o g ! “; ! ! . .
u_ }l Blk Sub. Nama C4BAR rai,ﬁ‘gjg:rjs £ 68 17g lsopr ¢ CRAMT T . ;
6 15 19¢ [RBlve €Ray cRamtm wlooitide 8.
4, USE: & |99 Yio lSorrdrey €Ranro: wlFrac. X 144
Domestic O} Municipal 3 Monitor  lrrigation G 0 125 |SerT Blug eRepn o2a STIE el
ZThesmal O lnjction I Cther BRRowmn tolTelte & FRAC ¥
5. TYPE OF WORK cneck alt that apply {Peplacement ete) Lo YT ‘L‘?—W“m B
¥ NewWe I Modily i1 Abundermert T Other & Y90 R/ SarT CRMY CRegn) ERAnreTE |
6. DRILL METHOD w /R Ae Fak¥ i
SArActary 3 Cable I MudRotary 2 Other. :
7. SEALING PROCEDURES
SEAUFILTER PACK AMOUMT METHOD
Hatanal From | To | Sackser Svel Rofe T
| BT - TPs 19 10 | I8acsbear PP, Pry |
S T 1 lo tBag Bort ToP Down
B idein sic sheR VBZ 150 Rosn ir5s
Was drive shoe used? 15Y N Shoe Depth(s) nEcEIVED
Was driva shoe seal lestad? ¥ ¥ How? [l A =1 a1 =y
8. CASING/LINER: d o . F ”E : s ﬂg?
Dramslar]  From To Goupe]  Matenat 1Camng  Liner  Weldsg =
L ir) as STagl & = 0 =11~ IVED ‘WATER RESOURCES
4 -3 T gl 1= *» = o RIECIE WESTERN nes%ﬁﬂ ]
= s o s R o VIRY WA
Langlh of Headpipa Length of Talipipe,
9, PERFORATIONS/SCREENS by —
" Perorations Meihod “E‘ i ) .
X Screens Screen Type S AW £ Compleled Dept"r__/g Vi {Measurable)
) Date: Starled 7=} 5~ 97 Cump!ated Y dad [ 4 b 7
From ~Ta Slok Size | Number |G Alitennd Cabrg Linar
I (284 lod Voo’ |47 | PVE o 13. DRILLER'S CERTIFICATION
: t3 "We ceify tha? all ininimum well construction standards were camphed with at
' Ihe time the rig was removed.
Firm Name SESTRIM WEN_DRLULN & FrmNo 408
10, STATIC WATER LEVEL OR ARTESIAN PRESSURE: ) M .
171 volowground  Artesian pressure . Firm Otlicial( o *w_._m Date P-fb =77 .
Depth flow encourtered _ft Describe access port or and :

control devicesiTAME TARy walf. . S¢Al

Suparvisor or, Lo 5 e DatO_ = 27

151 onca it Firm Offienat & Gporaton

’

FORWARD WHITE COPY TO WATER RESOURCES
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Fom 2387 IDAHO DEPARTMENT OF WATER RESOURCES OfficaUse Orly

WELL DRILLER’S REPORT %{'Spededbv ; P

- . 8. eC
1. WELLTAGNO. D 92/8 9 7 HEG;'VEL el 14
j DRILLING PERMIT NO. - ‘ —ArT-14-2001 11, WELL TESTS: et : Long;
Other IDWR No. Lo " 3 Pump 7] Bailer pAir 0O Flowing Artes:an
2. OW Yisld galimin. Drawdown Pumping Laval Time
Name, HEt‘-/'n. Loee f ont of Welles Hesou~ 7 3re 2 An
Address_ & ¥ Rc.@/ﬁ e AV S e B : '
City_Cageods, state LJ 71p 856 /7 ‘
Watsr Temp. o Bottom hole temp. _

3. LOCATION OF WELL by lagal description: Water Quallty lesl of comments: Goos

Gketch map location must agree with wrilten location.

12. LITHOLOGIC LOG:

Depth first Waler Encounter /£

{Descrlbe repairs or abandonmant)

N Walar
7 Twp.. /_‘i North & or South O %?: From | To Remarks: Lithology, Watar Quallty & Temparsture | ¥ | ¥
" (Rge. 3 East [ o West O 0l 9 13 | Zp Sary >
€ Sec. 23, 174 M‘E 176 Mbiw AlD 173 | Rrven odtdon gran T >
Govit Lot Couly Waliey £ ki 6l1/8lacinr~ A
Lak : Long: S £12.0 130 |Med bordt Brosn sruciTs Lo
Address of Weil Sile o Mool ; ;G 35| ST Rrves s?,--- y e e
City_LoSade S 127 | Maal barot /!n.... yoreFa w){’o o7 [ |
Wﬁal{dvmluﬂmww ) 6 22 7§ m's_c G“"/z.: %
u_ 37 Bik., Sub.  Name debsipr Fusy saray 7 6 |78 |95 Imas heret doores Slaan i >
S¢Ao. 72 6 195 ey ww >
4, USE: £ Vol V2o Mmm*_&m‘(ﬁ‘ﬂ e
Domestic £ Municipal  [JMonitor  Jirrlgation 6 V2o Voo | Mrect horet Brvmy on - - Pe
T Thermal  Chinjection [ Other 25 f90 V79 Moot dor ot Rpuma “Z caio it e ¥
5. TYPE OF WORK check alif that a Roplacement efz} 2o V22, 4""* FEVE R
B Newwel [ Modify I Aban«;;?nent El( Other ... EREARY '?2 Coms Srve To H/ 7z hu
6. DRILL METHOD 6 Voo Vs F.-n. Rp.A. P 2
, PArRoay OCble O MdRoay O Other 6 Vor Poi ki g, PR ‘ >
} 6 120/ R32 \heret. 5 pn s Srmniie 6/ S |
/7, SEALING PROCEDURES 6 1232123¢ hiea o/ Ko >
SEALFILTER PACK AMOUNT METHOD 6 |laxl2edltieny arer &,//:;w e
Materiat From | To | Yoemde | Oasres From 5 1256125% lherdt Brvin gunacls W/ 0s = sl P .
BearZoniTe O /8 |/Cbag | od loswn 6 1268 26y | horet Gtay bross qna,/.g b
‘-' é 2‘9’ AJZ{.I—W L ¥] re Ic W/ﬁ'-: >'
4 22 L lheret sre wl e ) Free X
Was drive shoe used? ¥ (% N Shoe Depthis) 6 P85 96| Rew ben Bio granils >
Was drive shoe seal lested?” 1 YO N How? _{ 2991300 henet g ey goanirs p
8. CASING/LINER: 300 |32a (4, ”au Siten 155 lef Foes, X
Diamster | From | Ta Gauge]  MWaterial _ [Casing Liner  Welded Threaded £ 132938/l 4, 0 c;—-n g Lxa e ﬁ
?/ /9 |a§4|S7aer |® 0 O O ilid
4/ ~6 lyo Véo 1 P#C o % O a [ rdmd 5l ¥4 ad )
/e |t8e Ve Il/v< | w o] O IRISAd a1 =
Lanlgth oaﬁgadpig'eso /89 Eenlh of Tailplpey Gc"! ] }
g, QRATIONS/SCREENS
T Method_Sa kcasf WATER RESDURCEF 7
Screens Screan Type Compleled  Depth__ 7.5/ T {Measurable)
' Date: Started _F-/8-c¢ Completed 2 ~/¢~c
from To Skt Size | Humber [Olameter] Material Casing Linar -
/9 /68 %o 4o | Y I P)c ] B 13. DRILLER'S CERTIFICATION
[8G 12¢¢ V2e lao & {Pyc a -] VWe cerify that alt minimum well construction standards were complied with 4t
Jo 337 Vao /246 | & Ve ot » the time the rig was ramoved.
Company Name, 6'3.37;-:'!: ves /) Arifling Firm No. % @ S
10, STATIC WATER LEVEL OR ARTESIAN PRESSURE:
68 t beiw graund  Arteslan pressure ______ |b. Firm Dfﬂda!@ﬁgbm‘pata . F-25-0]

Depth flow encounterad _____ it. Describe access port or

isontrol devices:_San ;;.,). Wall Ses/

and

Date G- 23 77

¥ Fiem Official s Operaior)
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" SEP 161988

STATE OF IDAHO '
.k DEPARTMENT OF WATER RESOURCES

WELL DRILLER’S REPORT *+

State law requirss that this report be filsd with the Dirsctar, Departmant of Water Ruoureas

IRy A "’;‘-z,'-;.--w»-
.‘if:.éb'ﬂéﬂ i%ﬁ;%gﬂon

0V 29 1988

within 30 days after the camplation or abandonment of the wali.

' ; WELL OWNER

’ Name 5@&'}' ww‘%ed

™
“!ﬂmﬂ”ﬁ!
7. WATER LEVEL 00t Water Resoyyge

Static water tevel / 9[9 feat below land surfaca.

(o0l Qeutzel &r: Flowing? O Yss ETNo GPM.flow __
Address ___ § 2, B, 23709 Artesian closed-in prassure p.sb
. Controlied by: {0 Valve [J Cap 0O Plug
Owner'sPermitMNo. - _ £ S5 —Ppr— 7 . 16/ Temperature °F. Quility _C/Ca A,
Duscriba artesian or tampersture rones halow.
2. NATURE OF WORK 8. WELL TEST DATA
B New well 0O Deepened £} Replacement 8 Pump O3 Bailer B Air DOother __
0 Abandoned (describe abandonment procedures such as -
materigls, plug dapths, ste. in lithologic fog} Dischargs G.P.M. Pumping Lavel Hours Pumped
L2 240 Fi
3. PROPOSED USE
B.Domestic O Irrigation [ Test LI Municipal 9. LITHOLOGIC LOG . .
O Industrisi D Stock T Wasta Disposal or Injaction -
B Depth Watar
O Other (specify tyna) Diam{From| To Material Yos No
O |40 2, it %
4. METHCD DRILLED Ay g Ayl b 2 ¥
. 200 | 160 i¢ il >
& Aotary M Air O Hydraulic 03 Ravarsa rotary " oo - -
O Cable ¥ Dug 0 Other ""(";,-,'zﬁ", %w" .3 = >
5. WELL CONSTRUCTION
. k! h = - ..‘
Casing schedule: BN Steel [J Concrete O Other __ ; -
Thickness Diamnetar From
1259 inches __ (o7 Inches + __/ fest ?@ feet —
— . incheg ____ inches ______feet ____ feet
inches inchas . feet _ . feat
. inches inches _____ fest _ faet PR M
3s casing drive shos used? & Yes O No .
a3 a packer or seal used? (3 Yes ENo
- Perforated? B Yes 0 No
How parforated? [ Factéry ([ Knife ElTorch
Size of perforation & inches by ﬂ inches
MNumbar
A’mz perforations g; feat 2 feat
ewrn Perforations fest
- . perforations feet feet
Well screen Installed? O Yes  XNo
Manufacturer's name
Type Modet No. _____
Diameter____ Slot siza Set from _ faet to __feex
Diameter Stot siza Set from fest to fem
Gravel packed? B Yes O No O Sizeof gravel
Placed from 20 feat to L faet
Surface seal depth 2% Materlat used in saal: [3 Cerment grout
B-Bentonite O Puddiing ctay o ]
Sealing procedura used: O Slurry pit O Temp. surface casing
20verbore to seal depth
Method of jolning casing: [ Threaded PEWeldad O Solvent
Weld
10.

[T Cemented betwesn strata
Describe access mﬁﬁuc@m

Werk started 8 ~26"FF _ finished _8-27-3%

8. LOCATION OF WELL

Sketch map location must agrea with written location,
N ——

Subdivision Name

L

Lot No. Block Rr.-” —

A

...-1...-......}.(.

—

¥

coumy U ley

11. DRILLERS CERTIFICATION cfb

1/We certify that alt minimum well construction standards were
compiied with at tha time the rig was removed.

Firm Nmalﬂm&&,_m .39/

Addrm

Signed by {Firm Ofﬂciall ﬂrg—. ‘ t i
-
(Oparatol'l @F

LB % AN x50, 3T 23 DS,

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



Form 238.7
8/82

STATE OF IDAHO USE TYPEWRITER OR
DEPARTMENT OF WATER RESQURCES BALLPQINT PEN

WELL DRILLER'S REPORT

within 30 days after the completion or abandonment of tha waeil.

V/ Stute law requires that this report be filsd with the Dirsctar, Departmant of Watar Resources 2

"‘\:’;wet L OWNER ' A;zz
Name MM—M&‘L
Addrass _Aq

Owner's Permit No,

7. WATER LEVEL

Statlc water lavel _/ é____ faot belaw land surface.
Fiowing? 0 Yes D No GPM. flow
Artasfan closed-In pressure psl

Controlied by: O Valve O Cap O Plug
Tempsrature  Z¢J OF,  Ouality M_ e
Dagcriba artasian or lemparaiure ranes borew.

2. NATURE OF WORK

8. WELL TEST DATA

I Now welf £} Deepaned 0 Raplacement 0 Pump R Baller 0 air {JOther ____ —
C1 Abandoned (describe abandonment procedures such as -
materiats, plugdepths, et in lithologic log} Dlscharge G.FM, Fumping Level Haurs Puriiped
' 22 280 2.
Y- 283 Z
3. PROPOSED USE -
X Domestic [ migation O Test [ Municipat 9, LITHOLOGICLOG
I Industrial DO Stock O3 Waste Dispesal or Injection
N Bore] Depth Water
O Other {specify type) IDfm?m_n%L_- _ Material Ve No
" 2
4. METHOD DRILLED T &
0 Rotary [ Alr {1 Hydrautic D Reverse rotary 4 f :‘r
A& Cable £ Dug O Other < T
. g5 eV
5. WELL CONSTRUCTION 7y X
- T of
Cating schedute: B Steel [ Concrete I Oiher LL2
. 235
Thickness ) Dismater
_A.3 inches ___ & inches + _Z feat mfm ——— P
. Inches inches . faet X
inches inches faat ________1eet A

inches inches fast feet

ot cog driva shos weed? W Yes G N
Nas a packer or sealusad? ) Yes = No

ATLX 47T
0 VA

WARZ 11955

—Depertment-ol Water Resqurces
: m stach Baglanal (iice

Perforated? O Yese X No
How perfarated? DO Factory [ Knife O Torch
Size of perforation inches by inches
Numbar From Ta
perforations faet fest
o parforations faut foet
) perforatiens feet feat
Well screen installed? O Yes X No '
Manufacturer's name____
Type Modet No. :
Diameter____Slotsze _  Setfrom ____ featto feet
Diameter ___ Stotsize . Setfrom _ __  festto ____ feet
Gravel packed? L Yes KN:: T Size of gravel __
Placed from ___. feat 1o faot
Surface seal depth 8§ &  Matertal used inseal: [0 Cernant grout
2% Bentonite X Puddiing clay  m

Saaling procedure used: I Slurry pit T} Temp, surfeca casing
O Overbors to sasl dapth
Method of joining casing: O Thraaded X Welded I Solvent
Weld

g Camemed betwean stra
Deseribe access port M_——

Cr2a3l

| Workstarted P> 2883 tinished [ -/ £ - £33

6. LOCATION OF WELL

Sketch map location must agree with written Tocation.
N

Y Subdivision Name

Bt

LotNo. __ ... Blogk No.

S -

-3
County

| LE % BEwsee 23 7. R,

. = e S ettt e e ey
US! ADDITIONAL SHEETS JF NECESSARY — FORWARD THE WHITE COPY TO THE DE?AHTMENT

11. DRILLERS CERTIFICATION QQ

i1We certify that all minimum well construction stendards wers
complied with at the time the rlg was removed.

% .ﬁw nger - V»ell Drillingirm No. 2.2.3.

Blczck ggnm I‘I\q Dm e-2g-24
Emmett T, 8361
Signad by {Firm omc:an M

IOpamor) M M__




USE TYPEWRITER OR

Form 2387 STATE OF IDAHO
1/78 DEPARTMENT OF WATER RESOURCES BALLPOINT PEN
WELL DRILLER’'S REPORT
Stata lsw requires that this report be filed with the Dirsetor, Dapartmaent of Witer Rascurces
within 30 daya sfter the complation or abandonmant of the wali.
LaES
"*-%rsu. OWNER 7. WATER LEVEL
l;lamg Robert & Japak Shallwerth Static water lavel feet below land surface.
: . Flowing? £ Yes %o GPM.flow ___
Address _P.0. Box 753 Oasesda, Td. 83511 Arteslan closed-in pressure ____ pad,
. Controfled by: [J Vaive £l Cap O Plug
Gwner's Permit No. Temperaturs _[)4 OF Quality Gond
2. NATURE OF WORK 8. WELL TEST DATA
KxNewwsll [ Despened D Replacement O Pump  gikBailet QAr OOCthe __
[t Abarndonad (describe method of abandening) o YTy Samoina Leval e —
8 to 10 ag1 Lk nrs.
3. PROPOSED USE —————
. r
ExDomestic [ hrrigation L1 Test T Municipal 9. LITHOLOGICLOG Ve mmr
L2 Industrial [ Stwck [ Weste Disposal or Infection B Water
O Other {spacify type) g‘:;. From] To Matarial 2 No
- g | ot § 2] gowrhurdem x
4. METHOD DRILLED gnlor | 16Y decomposed zranite x
ORotary [1Ar O Hydraullc [ Reversarotary  |-Enf35' £0N granita _gray =
RxCable O Dug D Other & Al &0y aged srnnii—n x
- £r. L g21l g0k e - dark gray— x
5. WELL CONSTRUCTION
Casing scheduie: 25t Steel O Cancrete £kOther _Eu,];.g_.___~
Thicknoss Dismeter From
w850 inches __&" _ inches + _ Dt  fost ~_35,3__&:«1 B
Poloflesl25 inches _ 5"  inchesw __3Qr fost _ 800 feet N
e inches _____ inthes feat . fest .
inches ______ inches _ _ fest __ _iset had mk
e casing drive shoeused? [J Yes ofFadlo
45 8 packer or seaf used? E] Yes 08 No
Perforated? £i¥es O No EWMNW Watar Resaiceda
How perforated? O Factory O Knife 3 TorchSww
Size of perforation _1/8_ inchesby _ Ji Inches
Number From
__ 60 perfontions ___HO___ feet.__il"_ fm
J— perforations
perforations fuct fm
Well screen installed? 0 Yes 8 No
Manufacturaer's nama -
Tvpe . Modet No.
Diamater __ _ Siot size Set from featto feut
Diametsr Slot size Setfrom ____ feetto _ _  fest
Cravel packed? [ Yes 45t No I $fzo of praved
Placed from feot to feet
Surfaca saaf depth _ 251 Matarlal used in seal: ik Cement grout
O Puddilng clay [J Wall cuttings
Sealing procedure used:  [3 Sturry pit Jat Temp, surface casing
2} Overbors to seal depth
Mothod of joining casing: LJ Threaded fabiVelded Jg-Folvent
Wald pr7o
[J Camentad between strats [~
Describe access port i 10.
Workstarted 6/ 20/70  finished ZA/70
8. l.QCATIi_f)N OF WELL 11, DRILLERS GEaTIFIGATIdN
Skatch map location must agras with written locstion. 1/¥e cortify that all minimum well construetion standards were
: N _ ' complied with at the time the rig was removed,
raan Subdivision Name Oarbarton o
= Firm Neme_Garys Well Driliing FimNo, 317  _
H ' Wegt Bub. o
w —0-—,3 E ) .
H ! Address _Star Route Casoade,ldDate _ July 24,1979
et H LotNo. _____ _BlockNa, ___
\ | - Signed by (Firm Official)
5
. and
County Yalley - B.i.
S yﬁ 7 {Operator)
Mo % W% See 13 ,T. 23 /s, R._3_ /B,

USE ADDITIONAL SHEETS I# NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT



Fofin
LIt

38.7 STATE OF

- . DEPARTMENT OF WATER RESOURCES

WELL DRILLER'S REPORT

USE TYPEWRITER OR

IDAHO
BALLPOINT PEN

$tate law requires that this report be filed with the Dirsctor, Department of Water Resources

within 30 days after tha complation or abandonment of ths well.

A
\._%”

WELL OWNER

Neme _I:JZAQ_U_... Hocpm

7. WATER LEVEL

feat below land surface.
GPM. flaw _

Statfc water laval __y_._’_,_ -

Flowing? [ Yes 02 No

- inches .. inches _ feat
inches tnches feat — feet
. Was casing drive shoe used? O Yes B No
Was a packer or sesl used? O Yes B No
Perforated? M Yes O Ne go
How perforated? (J Factory O Knaife IZ-'Fenh £ Gun
Size of perforation _ inches by _ inches
Number From
/00 perforations &‘i e feet feet
ZQQ _ perforations  __Za4T % feet
— perforat!ons
Well screen installed? O Yes M No
Manufacturer’s name
Type Modsl No.
Diamater ___ Stotsize ____Set from feetto ____ feet
Dlameter ___ Slotsize ___ Set from feetto ____ fest
Gravel packed? 0O Yes X No [ Siza of gravel
Placed from : o Testto fest
Surface seal depth _ /G Materfal used aseal: B Cement grout
X Bentonite O Puddling clay o .
Sealing procedura used: 03 Slurry pit O Temp. surfuce caslng
W Overbare to seal depth
Methed of joining casing: O Thruaded 3 Walded [ Solvent
Weid

Address %&_gjz_z Artastan closed in pressure ___ p.sd.
SeRod e ) Todpnhe 83‘ II Controlled by: [ Valve [JCap [JPlug
Owner’s Permit No. A4 =32 = ;_Q Temperatura 9F, Quality 2
Oescribe aetasian or tamperature rones bafow,
2. NATURE OF WORK 8, WELL TEST DATA
X New well [} Deepened S Aeplacement B Pump €3 Bajler o Air 0O Other
0O Well diameter increase . -
LT Abandoned {deseribe abandenment procsdures such as Discharge G.P.M. Pumping Laval Hours Pumped
materials, plug depths, atc.¥n lithologic log) ! V.‘L P 7
3. PROPOSED USE
¥ Domestic O Irrigation (3 Test O Municipal 9. LITHOLOGICLOG 022357
g lon':::]ustrlal O Steck O Waste Dssm:sal oF ln;ecti}on Borel _Devih — - Woter
e specify type Diam.[From| To Material Yo No
- R E; T2 _ S8l
4 METHOD DRILLED CHIERIT] y
R A ; Reversa 4 |/9 Hlows: Daceaasad g2aTe.
Sh 8% Bump P g L
—ee |92 18, o A P4
' 4192 3
5. WEL.L CONSTRUCTION _‘ [If A m&—-& -
. 1. A
Casing schedule: X Steal [J Concrete (X Other i/ c. —_ f g’f 125 | B ot 900l T2, ——1
Diarmorse From 24/ MMM@

Thickness

+ 250 inches & inches + __} feat__.g_g,__feet

Jo ™  inches gz-z inches g feetu.{feet

*

Repariqurst of Watew oo,

o
= FER:
Waglare Fociyne? #uma,
sxi2re Rogionat fge

0 Cemented between strata
Daseribe aceess port MM Liedl Seal

10,

Work started P=257+97 __ finished 9-29- 90
P

LOCATION OF WELL
Skatch map location must agrea with written location.

N

H Subdivi e |
._,_..;_x....--- - v M‘Pfﬁﬂl EFR

13 ,

W ! € JUE 2T 1991
+ LotNo. _ BloekNo. .
i | {

. ]

'nw Metley A §

L

AZL:L%S«:.ZL T_L.Z_snn_i_

a-n‘

11, DRILLERS CERTIFICATION ;%{
1/We certlfy that all minimum well constructiol ware
complisd with at the time tha rig was removed.
Firm Namemmmm No &of
Address He 38 9-29-90 d

Signed by (Firm Ofﬁcial}

(e m

Date

USE ADDITICNAL SHEETS IF NECESSARY ~ FORWARD THE WHITE COPY TO THE DEPARTMENT



K

USE TYPEWRITER OR
BALL POINT PEN Department of

‘g state @Praano |

Weter Resources

WELL DRILLER'S REPORT

Stata law faquires thut thix report be filsd with the Dirsctor, Department of Water Resources within 30

days aftzr the completion or abandonment of the well,

'i;wa.z. DWNER
j

i Name We (8111) Jones

Address 10008 Tetiok Blvd, Bolse Idu,

Owner s Permit No,

H
i

7. WATER LEVEL

Static water ievel —321._ teet below land surfacy
Flowing? {3 Yes GfNo GPM. flow__
Temperatwre |4 °F. Quality aoed
Artesian closed-inpressure_______ _ psi.

Controlled by ] Valve 0 Cap Ll Plug

L "

2. NATURE OF WORK

X New well ) Despaned T Replacement

83 Abandoned [describe method of abandoning)

3. PROPOSED USE
£ Domaalic 3 wrigation O Test {3 Other pacity typa)

L1 Municipa B3 indusivint 0 Skck [ weste Disposat or
Injuction

4, METHOD DRILLED

#xCable  J Aoty [1Oug O Other

8 WELL TEST DATA :
0 Pump 26 Baiter . O Other J
 Discharge G.F.M, Oraw Down Hours Pumpad
10 to 12 20 I hrs. :
7
9, LITHOLOGIC LOG '
Hab Depth 1 Water
Oiam. [ From T o Muterlal YosiNg
or L7 averburden | =
B L' | 25 | conzlomerats  claye brow x
GV B571 807 | mild srenits x

© | O0F] 1" | decomposed -ranibe =

5. WELL, CONSTRUCTION

Dismeterofhole ___&" inches  Totaldepth __BL' _faet

Casing schedule: IS1ee) [J Concrata
Thick o} From To

250 inches . 6", inches 4.2 faet _Bl feet
inches inches foat feot
inches inches feet feet

i inches inches faet: feet
inches ‘ inches .. feet ___  fest

Wos casing drive show usad 0 Y (6= 1

Was a packer or seat used? 0O Yes AZNo

Perforated? xi Yes 0 No

How perfarated? O Factory [} Knife & Torch
Size of perforation 1. /3 __ inchesby_4. . inches

Number From Ta
——A00 perforations _gpe  feet __gar  fest
——— __ perforations feet foet

. perforations feet : foet
VWell screen instaljed? O Yes No
Manufacturer’s nama .
Type ModelNe, =
Diameter__ Slat size _ . Set from faot 1o faet
Diameter__ Slot size___ Sat from__ feotto foxt

Gravel packed? [J Yes EXNo S$ize ofgrevel___ ___
Placed from feet to fowt

Surtoce weat depth—20"'__ Maleriot used In seot B3 Cement growt

0O puddling sty Well cuttings

Seeling procedurs used Dmmummm
s 1o el

EYRYely Whitaw=—mmwommauaa | x |

1
e o e ] I
T T TF.,?‘\
. , ! .
[

b L3,

=

-’l

L
L2
g

8. LOCATION OF WELL

Sketeh map location must #gree with written jocation. 5‘5

N
F* J - Subdivision Nome_Onrbarton Wast
w St _
S Lot Mo 22 Bock Moo
" A 5
County. Yallay . _B.M,

s _dse 13 7. 13 fsa 3 [

10,
Work sarted . M2Y 17,1977 finighed Sune 15,1977

{i. DRHLLERS CERTIFICATION

Firm Nom@anye—oll-Paiingen —.— Fiy No_337
Addeyns B0 Box Sl .Cascada Tda Dq'.s&pt.g |977
t

Signed by {Firm Officiol)
ond 7?
Onerater) b L .

USE ADDITIONA L SHEETS {F NECESSARY FORWARD THE WHITE COPY TO THE DEPARTMENT



I 8281/
. Office Use Only
Form 2387 IDAHO DEPARTMENT OF WATER RESOURCES Inspected by
] 3/95-C96 WELL DRILLER’S REPORT Twp o Rge ” Sex, o
. Lat: H : L :
. 1.DRILLING PERMIT NO. - -D-0025 734 11. WELL TESTS: .“ - s
7 Other IDWR No. T ' [1Pump [T Bailer [ Air Flowing Artesian
] 2. OWNER: | Yigld gal/min, _M__.__Eu'ummx_ba_w Time
‘Name Darwin Pancheri ;D ;310 g%ﬁ‘;m‘
) Address 9325 Missouri Ave. - *
City Nampa StatelD _ Zip 83686 Water Temp, Bottom hole temp. __
3. LOCATION OF WELL hy legal deseription: Water Quality test or comments:
Sketch map location must agree with written location Depth first Water Encountered 30° ,
: N 12. LITHOLOGIC LOG: (Describe repairs or abandonment)
. Twp. 13 North [X] or South [] Wat
ater
W !_._[— m E Rge. i_.. East & or West D Bore | From | To | Remarks:Lithology, Water Quality & ﬁmp. I N
' Sec. 713 14  SW1/4 SWV4 |Dia :
] = Thaews Wages  Tlames | 107 ] 0 2 Top Soil
J ) NE N i |2 (127 | BrowmClay
. s Gov'tlot County Valley 0" 1127 115 | Brown Seed
. Lat: : : Long: : : 10" |15 |25 | Brown Sand & Gravel.
] Address of Well Site_Znd ’EQHM_‘%- cﬂb%g . 16" 125 130" | Brown Sand & Gravel
] City Cascade b 6" | 30 |70 | Brown Decomposed Granite
(Give st least name of road + Distance 1o Hoad or Lan g _76!"" -7.8-’ Brown Cla.y
it Bk, Sub, Name____ 6 | 78 [ 125 | Brown Decomposed Gramite
1 ’ 6" - }125 | 145 | Coarse Brown/White Decom. Granite .
4, USE: 6" | 145" | 160" | Brown Decomposed Granite - X
B Domestic {3 Municipal {] Moniter [] Irrigation
] Thermal - (] Injection [} Other
5. TYPE OF WORK check all that apply_ (Replacernent etc.)
X New Well [} Modify [} Abandonment {] Other__ -
6. DRILL METHOD - :
] -, X Air Rotary [] Cable [[1 Mud Rotary [} Other : T
i 7. SEALING PROCEDURES I
SEADJFILTER PACK_____ AMOUNT| METHOD -
Material -, From | Te §Sacksor
T Ponnds
} Cuitings 1] 4 Qverbore
L ol lma ) ¥ bk
Was drive shop used? 3 Y [0 N Shoe Depth(s) 78' ART
} Was drive shoa seal tested? [1 Y [l N How? 0eT-23-2002
8. CASING/LINER: ' W“TE“‘EE%%“H"EF
| Dijgmeter Fyom _ } To _lGaupe | Matecial Casing Liner Welded Threaded .
} g" +2 172 {1230 Steed | & O %) [ | :
4 1/ r s isee] Py | 0 K O =
o 2| ]
Length of Headpipe Length of Tailpipe
9. PERFORATIONS/SCREENS Completed Depth; _142° (Measurable)
Perforations Method saw Date: S 7 Completed 10/08/02 ___ |
] Screens Screen Type 13. DRILLER’S CERTIFICATION
: . - We certify tirat alt minimum well construction standards were
| Hrom { To _ | Slot Sizg MMMJ% complied with at the time the rig was removed.
oz (152" | 14" 160 |4.5" PVC O =
Fi 63
. g o irmNo. 637 ___,
J 10. STATIC WATER LEVEL OR ARTESIAN Date /2-232)2
PRESSURE: 2 )
3oft. below pround Artesian Pressure b me

Depth flow encountered ____ . Describe access port or control
devices; .




VVELL WRILLER 'S REPORT
K - State tew roquires that this report be filed with the Dirsgtor, Dapartment of Watar Rusoureos
within 30 days after the completion or ubandonment of the wall.

LA

1. WELL OWNER 7. WATER LEVEL.
3 Name /28R ui'a) : Loniehernt
ama ‘%'- — 2R .Tena) ACR. Static water bevet 28 foot below land surface,
Address /1501 STRQ& Conh. R Lmen, T, Flowing? O Yes ®Ne  GPM.fow _
-y - Artesian closed iy prassure . DS
. g Delling Permit No 457=24=2 - 08 Controlled byt 3 Valve [ Cap 3 Plug
-3 Water Right Parmit No _ Temperature §2. OF. Quotity _gpad
- Luzeribe miesian or tainpurature roitns bolmy.
2. NATURE OF WORK 8 WELL TEST DATA
M New wyll ) Desponad . ! Roplacement [3 Pump 1 Boiler o Ajr [ Other
[t Wall digmeteor incroase o -
1.} Abandoned (describe abandonmient procedures such as Discharge G,P,M, Pumping L aval Haues Pumped
materials . plug depths, ete in lithclogic feg) o d 2
3‘ PROPOSED USE .....4.._._.._.. A im ——— s it e e sk A s bt b
4 N Domestic 01 terigation O Test (] Municipal %, LITHOLOGIC LOG
g ga:iustrial 0) Srock O3 Waste D:suc(h_sal cg: lr;lect;on Bora] Dopth Water
7 e e = .. |specify type |tam.(From] Ta Materlal Yaoi No
J , delolz | e 5.7 .8
4. METHOD DRILLED 2012 |72 | ARoega clacg ¥
i VA
M Rotary M Air 13 Hydraulic [J Reverse rotary R 7..- L3 M_My,cwy L
1 DCable O Dug O Other 7 £0_145 VU7 | Qomemiad &2s/d v 2Rspel A
. o= 140 1 /7 179 FATIE AT ] A
] — L0712 |45 | Frtrsier vogRoe Sital 417edds A
5. WELL CONSTRUCTION /8 |7 |47 "gg,,w ,_f,,t‘f %
: 8! >
1 Cacing schedule: | Steel £ Concrete OOther o é?'éfz?- g‘;‘—ﬁ? ng’mﬂj‘fm.h‘ & X.
_ . Thickeess Oiartoter From To . . ewm.ﬂe:cme‘n‘a_ ,?MLZZM__. E
_ 2 250 inches W_é inches + _ /  feet _92_ feet - —
_______ inches __ inches e feRt __ foet
. inches inches  feet _ __ feet -
e inches _ inches - feat ___ feat

Was casing drive shoe used? [ Yes ¥ No
Was 2 packer or seal used? ] Yes ® No

Pertarated? R Yes O No ! -
) How perforated? O3 Factory X Knife [l Torch O Gun }-—F— T - t
i1 Size of perforation _Y&* _ inches by _/_ inches " — !
i Number From To !
S0 perforations  ___ 4/6 | feet__ 54 feet _ i
- perforations o fet . fest g i
— perforations - feet e Best B :
| Well screen installed? 3 Yes  [X] No éﬂ ‘5@7& T :
Manufacturer's name 2 T8 TS i
Type __ NodelNo. _ e e L7 JENIRY :
Diamarer __ Siotsize ___ Set fram . feetto _ feet 7 NI i
Diameter ___ Slotsize ___ Set from e feetto feet 5 R = GD Qm »#l/’ :
y Gravel packed? W Yes O Na 0 Siz of gravel 4779 /% |—i— 1 e :”gpw 99— '
Placed from _ 25" feetto _?.2.‘ feat [~ I3 ‘___ * = ,’T_q‘zeﬂf'w ;
N Surface seal depth 25" Material used in seal: 0 Cemant grout T = % .
W Bentonite 03 Puddling clay o_ T A : 4 f
Sealing pracedure usad: [0 Sturey pit & Temp. surface casfng =T H
- O Overbore ta seal depth B Y 7 )
Method of joining casing: O] Threaded 00 Welded O Solvent AU DR iy et
Weld
O Cemented between strata
) Duscribe access port ; : Seoatd 10.
i JEEMEZV_M:H Work started _é'j}’__-zz ___ finished é =7 -?Z .
1
6. LOCATION OF WELL, 1t. DRILLERS CERTIFICATION i
) Sketch map location must agree with writ_mn focation. 1/Wa certify that atl minimum walt construction standards were E
N complied with at the time the rig was removed, I
H ' SubdivisionMName __ : !
=g "'igg"‘ ' Firm NameGeszons suri. 280ad __FirmNo, HOF i
] ¥ E
- w ! 3 ! € Address e rg: foxio) D . Date 4 =79/ — i
B Tty totNo. _  __ Block No. —— '
H ! ' Slgned by {Firm Offiaiak) ——

: § and 4 .
! Coumry Jilley tOnarator@{»éfZZ:__ .

. - N EN
NE v NE vsee £3 .. T.03 s%a..,L W B

At ———

USE ADDITIONAL SHEETS IF NECESSARY ~ FORWARD THE WHITE COPY TO THE DEPARTMENT




Fyriy38.7
9 -

S

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

WELL DRILLER’S REPORT

State law requiras that this report be fifed with the Dirsctor, Dapartment of Water Ra,

within 30 days after the completion or abandonment of the well.

g

seurcod/ UN 1 4 1989

22

r

Sy
i

b

3 : Ly
§ WELL OWNER 7. WATER LEVEL , CRRFHTENt of Weter Resoyreeg
Name Y _@tﬂ[ &) Static water leval _szeet below land surface.
g+ ] Flowing? O Yes BWNo G.P M. flow
Address metba, B 2264 __ Arteslan closed-in pressure _ psl,
Cs Controlledby: O Valve O Cesp O Phyg
- "
Owner's Permit No. (; 5 ﬁ-“ & "0“{'61"0@ Tempersturs F. Quality —
el ! Describe artasion or tomperature zones balow.
2. NATURE OF WORK 8. WELL TEST DATA
W New well O Daapened O Replacemant O Pump I Baller 0O Air QOter
O Abandoned (describe abandonment procedures such as
matertals, ptug depths, et in lithologie iog) Discharge G.P.M. Pumping Levai Hours Pumped
“ [ 7 ___éyﬂ ‘/
3. PROPOSED USE ,
Domestic O Imigation 1 Test O Municipal 9, LITHOLOGIC LOG 022356
g gntinirstrial O Steck [J waste Dispc;sa:c t;:;l:}em;on Bore | Deoth " “Water
w ype Plam.[From| Yo | Material Yes| No:
e 13 Sl 4 X
4. METHOD DRILLED 3 |7/% o FE- »
i . . - -
RAotary  BAIr [ Hydraulic [T Reverse rotary /2 |20 X,
2 Cable 3 Duy O Other 20, £¢ Al >
- r oo |ldpl 1 X X
-y T, .
5. WELL CONSTRUCTION yIEN %’;g}' A i1
Ay
Casing schedule: P-Steel O Conerate DIOther A
Thickness {ameter From To T
2 250 inchas Inches + __ £ feat tﬁ _fest 1 |37 20 89
inch inches foet feat = U_!g
_ inches inches foot __ feat
inches inches faet feat t’h -EV EEIFAY ' 1] [EEs
: g T 1) HE2 5\ _
“Was casihg drive shoe used? ™ [) Yey — P No- : 123y = g i i
/as 2 packer or seal used? O Yes %o ¥ i ¥
Perforated? .OYes ElNo [ !
How perforated? (3 Factory 1 Knife O Torch SEP 15703y ™
Siza of perforation - inchesby _ __ inches
Number From To
— perforations faot faat ELArarT 3 Rat P TS
I perforations e feet faat
perforations feat faat
Well serepn installed? O Yes &L No
Manufacturer's nama
Type . Model No. e TR T
Dizmater ____ Slot size ——Setfram __ __feat to _feet f} ;}:\.; ‘gf;lzf: A i‘;‘ﬁ 3
Diameter ___ Slot slze Set from festto __ feat A T
Gravel packed? 3 Yes B-No [ Size of gravel __ 5y
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Surfoce ssal depth 287 Material used in ssal: L Coment grout
&, Bsntonite O Puddling clay = i Taver Pesoureey
) . ant of \Wa'er Fesou
Sealing procedure used: 03 Sturry pit  © Temp. surface casing - mﬂ&;ﬁ _ze,;mna[-tﬁhian :
#-Gverbore to seal depth
Method of joining cesing: O Thresded I Welded CJ Solvent
) Weld "
0 Cepented betwaen strata ‘
Describe access port, s Vi 10.
worksurod e GLT__ toiows 5. /2.8
6. LOCATION OF WELL 11. DRILLERS GERTIFICATION
$Sketch map location must sgree with written location, I/We certify that al! minimum well construction
. R ;‘;‘.;-"“ wr y comptied with at the time the rig was removed,
1 ! Subdivision Neme __ - 713 B - 7] -
R T e T Firm Namoﬂﬂ@ﬂggﬁaﬂmjwm v 39/
w _r- &:—.._ E " 30N} .
i : - , Mdmﬂgﬁﬁtﬂ,_ﬂ‘ Date __Hol2-F]
H H LotNo. _ BlockNo. ___ ;
R - E * Signed by (Firm Official -
3 ; !
& Dalleq . S N and
I == {Operater) e —
W .k NEewse (B 1 12 @sp3 pw "
——————

USE ADDITIONAL SHEETS IF NECESSARY

- FORWARD THE WHITE COPY TO THE DEPARTMENT




Agreement for Specifications
& Locations for Flow Meters
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' AGREEMENT FOR
SPECIFICATIONS AND LOCATIONS FOR FLOW METERS

1, Flow meter for water right 65-12891 (Laura and Duane Pancheri)
Model (or equal): Water Specialties ML-03 (low velocity, 50 to 500 gpm
flow range); Specifications attached.

Location of installed flow meter for 65-12891:

4-inch pipeline on south side of Brush Creek (See attached map):

Easting: 338646 50; Northing: 375210.42 _

(GPS coordinates, Scanlan Engineering, Arcview aerial photograph)
Point of Diversion for 65-12891 ("Pancheri Spring Source” on map
identifies the infiltration gallery which is the common point of diversion for

65-12891 and 65-13332):
Easting: 338016.00; Northing: 375783.14
(GPS coordinates, Rob Whitney, IDWR field exam, June 2003)

2. Flow meter for water right 65-13332 (Joan and Darwin Pancheri):
Model (or equal):  1-inch Niagara MTX Model 122 (2 to 50 gpm flow
range); Specifications attached show this model has a 1-1/4
inch connection.

Location of installed flow meter for 65-13332:

Discharge pipe in purp house (See attached map)

Easting: 338047.09; Northing: 375770.70

(GPS coordinates, Rob Whitney, IDWR field exam, June 2003)
Point of Diversion for 65-13332 (“Pancheri Spring Source" on map
identifies the infiltration gallery which is the common point of diversion for

65-12891 and 65-13332):
Easting: 338016.00; Northing: 3 75783.14
(GPS coordinates, Rob Whitney, IDWR field exam, June 2003)

COSTS

1. Dr. MacGregor will pay for the meters and installation at each location. The meters will
be in place for at least one year, following instaltation, but no longer than thiee years
follomngstallatlon At any time after one yeat, D1. MacGregor may remove either or
both meters, but will remove both meters at the end of three years. Dr. MacGregor will
be responsible for maintenance while either or both meters are in place.

2. The Pancheris may add continuous dataloggers to the totalizing flow meters, if they wish
at their expense. The Pancheris do not choose to add a continuous datalogger at the time
the flow meters are installed, but may later.

AGREEMENT - Page 1 of 2



Date: June

Date: Junc + 2004

Date: June_ /4, 2004

(- INSTALLATION  (

Instailation of both flow meters is to be completed by July 30, 2004, Both installation
sites arc on Pancheri property.

The contracior for the instellations will be Interwest Supply.

The Pancheris may assist, i they wish,

Sherl Chapman will be contacted 20 that he may be present at the installation.

Dr. MacGregor will make arrangements to complete the installations by July 30, 2004.
Fbllowing July 30, 2004, if the Pancheris want to add a continuous datalogger 1o cither or

both flow metcrs, Terry Scanlan must review and agree to the datalogger specifications;
and Mz, Scanlan must be contacted so that he may be present at the installation.

DATA COLLECTION

. Once installcd, the totalizing flow meters can be read by Terry Scanlan, or Sher!

Chapman, or a mutual designiee of Mr, Chapman and Mr. Scanlan, or IDWR stff. -
including Water District 65 personnel, :

The fotalizing flow moters installed on the Pancheri propertfcs can be accessed for
purposes of reading on Monday between the howrs of 12:00 noon and 3:00 p.m. every
two weeks following cxceution of this agreement, Access to the Paicher properties for
reading the totalizing flow meters may occur on a morc frequent hasis as aproed in’
writing by the partics. '

‘Ihcﬂownmsmwbcmouilowdfaraminﬁmmofayear.

2004

NP

Laura or Duane Pancheri

" Joan or Darwin Panchen;

221061 24F (Final)
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INSTALLATION

1. Installation of both flow meters is to be completed by July 30, 2004. Both installation
sites are on Pancheri property

2. The contractor for the installations will be Interwest Supply.

3. The Pancheris may assist, if they wish.

4. Sherl Chapman Wili be contacted so that he may be present at the installation.

5. Dr. MacGregor will make arrangements to complcfe the in.staltations by July 30, 2004.

6. Follbwing Tuly 30, 2004, if the Pancheris want to add a continuous datalogger to either or
both flow meters, Terry Scanlan must review and agree to the datalogger specifications:

and Mr. Scanlan must be contacted so that he may be present at the installation.

DATA COLLECTION

1. Once installed, the totalizing ﬂow meters can be read by Terry Scanlan, of Sherl
Chapman, or a mutual designee of Mr. Chapman and Mr. Scanlan, or IDWR staff,
including Water District 65 personnel.

2. The totalizing flow rheters installed on the Pancheri properties can be accessed for
purposes of reading on Monday between the hours of 12:00 noon and 3:00 p.m. every
two weeks following execution of this agreement. Access to the Pancheri propetties for
reading the totalizing flow meters may occur on a more frequent basis as agreed in
writing by the parties.

3. The flow meters are to be monitored for a minimum of a year.

Date: hme ___ |, 2004

Laura or Duane Pancheri

Date: June /& 2004 ' L N
Joan or Darwin Pancheri

Date: June _ , 2004
' Carol MacGregor

Z21026124F {Final)
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and Mr. Scanlan must be contacted so that he may be present at the installation.

DATA COLLECTION

1. Once installed, the totalizing flow meters can be read by Terry Scanlan, or Sherl
Chapman, or a mutual designee of Mr. Chapman and Mr. Scanlan, or IDWR staff,
including Water District 65 personnel,

2. The totalizing flow meters installed on the Pancheri properties can be accessed for
purposes of reading on Monday between the hours of 12:00 noon and 3:00 p.m. every
two weeks following execution of this agreement. Access to the Pancheri properties for
reading the totalizing flow meters may occur on a more frequent basis as agreed in

writing by the parties.

3. The flow meters are to be monitored for a minimum of a year.

Date: June _ 1 9 _, 2004 }'9 Aot -é)ﬁrmjz w!

Lhura or Duane Pancheri

Date: June _____ 2004

Joan or Darwin Pancheri

Date: June _ » 2004
Carol MacGregor

ZA2102\6124F (Final}
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SPECIFICATIONS AND LOCATIONS FOR FLOW METERS

1, Flow meter for water right 65-12891 (Laura and Duane Pancheri)
Model (or equal): Water Specialties ML-03 (low velocity, 50 to 500 gpm
flow range); Specifications attached.

Location of installed flow meter for 65-12891:
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Point of Diversion for 65-12891 ("Pancheri Spring Source” on map
identifies the infiltration gallery which is the common point of diversion for
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range); Specifications attached show this model has a 1-1/4
inch connection.
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1. Dr. MacGregor will pay for the meters and installation at each location. The meters will
be in place for at least one year, following instaltation, but no longer than thiee years
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Instailation of both flow meters is to be completed by July 30, 2004, Both installation
sites arc on Pancheri property.

The contracior for the instellations will be Interwest Supply.

The Pancheris may assist, i they wish,

Sherl Chapman will be contacted 20 that he may be present at the installation.

Dr. MacGregor will make arrangements to complete the installations by July 30, 2004.
Fbllowing July 30, 2004, if the Pancheris want to add a continuous datalogger 1o cither or

both flow metcrs, Terry Scanlan must review and agree to the datalogger specifications;
and Mz, Scanlan must be contacted so that he may be present at the installation.

DATA COLLECTION

. Once installcd, the totalizing flow meters can be read by Terry Scanlan, or Sher!
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‘Ihcﬂownmsmwbcmouilowdfaraminﬁmmofayear.

2004

NP

Laura or Duane Pancheri
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221061 24F (Final)
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INSTALLATION

1. Installation of both flow meters is to be completed by July 30, 2004. Both installation
sites are on Pancheri property

2. The contractor for the installations will be Interwest Supply.

3. The Pancheris may assist, if they wish.

4. Sherl Chapman Wili be contacted so that he may be present at the installation.

5. Dr. MacGregor will make arrangements to complcfe the in.staltations by July 30, 2004.

6. Follbwing Tuly 30, 2004, if the Pancheris want to add a continuous datalogger to either or
both flow meters, Terry Scanlan must review and agree to the datalogger specifications:

and Mr. Scanlan must be contacted so that he may be present at the installation.

DATA COLLECTION

1. Once installed, the totalizing ﬂow meters can be read by Terry Scanlan, of Sherl
Chapman, or a mutual designee of Mr. Chapman and Mr. Scanlan, or IDWR staff,
including Water District 65 personnel.

2. The totalizing flow rheters installed on the Pancheri properties can be accessed for
purposes of reading on Monday between the hours of 12:00 noon and 3:00 p.m. every
two weeks following execution of this agreement. Access to the Pancheri propetties for
reading the totalizing flow meters may occur on a more frequent basis as agreed in
writing by the parties.

3. The flow meters are to be monitored for a minimum of a year.

Date: hme ___ |, 2004

Laura or Duane Pancheri

Date: June /& 2004 ' L N
Joan or Darwin Pancheri

Date: June _ , 2004
' Carol MacGregor

Z21026124F {Final)
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INSTALLATION

1. Installation of both flow meters is to be completed by July 30, 2004. Both installation
sites are on Pancheri propesty.

2. The contractor for the installations will be Interwest Supply.

3. The Pancheris may assist, if they wish.

4. Sherl Chapman will be contacted so that he may be present at the installation.

5. Dr. MacGregor will make ariangements to complete the installations by July 30, 2004.

6. Following July 30, 2004, if the Pancheris want to add a continuous datalogger to either or
both flow meters, Terry Scanlan must review and agree to the datalogger specifications;
and Mr. Scanlan must be contacted so that he may be present at the installation.

DATA COLLECTION

1. Once installed, the totalizing flow meters can be read by Terry Scanlan, or Sherl
Chapman, or a mutual designee of Mr. Chapman and Mr. Scanlan, or IDWR staff,
including Water District 65 personnel,
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purposes of reading on Monday between the hours of 12:00 noon and 3:00 p.m. every
two weeks following execution of this agreement. Access to the Pancheri properties for
reading the totalizing flow meters may occur on a more frequent basis as agreed in

writing by the parties.

3. The flow meters are to be monitored for a minimum of a year.

Date: June _ 1 9 _, 2004 }'9 Aot -é)ﬁrmjz w!

Lhura or Duane Pancheri

Date: June _____ 2004

Joan or Darwin Pancheri

Date: June _ » 2004
Carol MacGregor
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SPF Belvedere Hot
Springs Monitoring



]

SCANLAN ENGINEERING

*  Groundwater and Environmental Engineering

¥

July 26, 2002

Carol MacGregor
1109 Warm Springs Avenue
Boise, ID 83712

Subject: Belvidere Spring Monitoring — July 18, 2002

Dear Carol:

A summary of spring monitoring conducted on July 18, 2002 is provided below. As far as | know,
this is the first measurement since November 2, 2001. 1 was not assisted in these

measurements, as Sherl Chapman had another commitment that day

Temperature measurements were made with a YS! model 30 SCT meter. Flow measurements
were made with v-notch weirs.

July 26, 2002 Measurements
(by Scanlan)

Temperature Flow Rate

{Deg F) (gpm) Remarks
Darwin Pancheri Property
Pancheti Weir 972 8 0.14' on staff gage
Pump Return Fiow t
Purmp Sump Surface (maximum) 106.2
Pump Sump Overflow 108.0
2" Diameter Pipeline Vent 1132 3.22 feet {(depth to water
below top of pipe)
MacGregor Property
South Spring Channel Weir 103.8 45 0.28’ on staff gage
' Lower Hot Pool (maximum) 1206
Upper Hot Pool (maximum) 102.4
Seep 10" south of Upper Pool 1117

An updated summary of monitoring data is enclosed. Please call me with any questions.

Sincerely,
Gy om et
'TemiM. ?canlan RECFIVED JUL 2 9 2m2
600 East River Park Lane, Suite 105 | ' - Telephone (208) 383-4140

Boise, Idaho 83706 Facsimile (208) 383-4156




Carol MacGregor

Co:  Sherl Chapman
Duane Pancheri
Darwin Pancheri

July 26, 2002
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SCANLAN ENG} JEERIN

Groundwater and Environmental Engineering

et

. T
Tl

October 12, 2002

Carol MacGregor
1109 Warm Springs Avenue
Boise, ID 83712

RECEIVED OCT 15 2002

Subject: Belvidere Spring Monitoring — October 9, 2002
Dear Carol:

A summary of spring monitoring conducted on October 8, 2002 is provided below _Shert
Chapman assisted me in these measurements.

Temperature measurements were made with a YSI model 30 SCT meter. Flow measurements
were made with v-notch weirs and a 5.5 gallon bucket with stop-watch.

CGctober 9, 2002 Measurements
(by Chapman and Scanlan)

Temperature Flow Rate

} _ {Deg F) (gpm) Remarks
: Darwin Pancheri Property .
Pancheri Weir 85.5 11 0 16’ on staff gage
Pump Sump Surface {maximum) 104.7
2" Diameter Pipeline Vent 11286 3.18 feet (depth to water
below top of pipe)
MacGregor Property
South Spring Channel Weir 1015 weir washed out underneath
Lower Hot Pool (maximum) 117.0
Upper Hot Pool (maximum) 100.8
Seep 10" south of Upper Pool 110.8
Duane Pancheri Property
Tomato Can In
Shop Discharge 903 52 64 sec/5.5 gallons
House Discharge 860 2.1 158 sec/5 5 gallons
Pool inflow 101.5 606 5 44 sec/5.5 gallons
Tomato Can Qut
Shop Discharge . : not measured
~ House Discharge 1 15-20% of 5.5 gal in 1 min
Pool Inflow _ 623  4.45sec/5 5 gallons
600 East River Park Lane, Suite 105 Telephone (208) 383-4140

Boise, Idaho 83706 Facsimile (208) 383-4156



C—

Carol MacGregor 5 -2- o) October 12, 2002

An updated summary of monitoring data is enclosed. Please call me with any questions.
Sincerely,

Terry M. Scanlan

Ce: Sherl Chapman

Puane Pancheri
Darwin Pancheri
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SP Water Engineering,; LLC
S
=D water resource consultants

December 29, 2004

Julie Klein Fischer

White Peterson

5700 East Franklin Road, Suite 200

Nampa, ID 83687-7901

Subject: Monitoring Update - Belvedere Hot Springs
Dear Julie:

Enclosed for your files are monitoring data for Belvedere Hot Springs. The most recent
measurement event was Monday, December 27, 2004.

Please contact me with any questions.

Sincerely,

L N
Terry M Scanlan, PE., P.G.

Cc:  Carol MacGregor

1

600 East River Park Lane, Suite 105  Boise, 1D 83706 208 383 4140 - fax 208 383.4156 - www spfwater com



MacGregor

Darwin Panchert

Upper | Seep S. of Pump Sump
Pool [Upper Pooll Lower Po{MacGregor Weir pipe vent -Pancheri Weir | Sump  Inlet pump return
Date temp temp temp temp flow temp DTW(ft)] temp flow | temp temp temp flow
6/7/1999 104 121
8132000 | 102.4 119.5
9/1/2000 92.0 116.0
10/18/2000
112712001 104 88 16.6
5/5/2001 102.7 116.6 100.2 111.9 2,96 103.3 106.5 0
7172001 100.8 118.0 1128 319 108.1 0
7/21/2001 | 104.5 118.9 106.2 54 112.6 3.18 09.7 7 104.4 0
8/8/2001 100.0 119.1 104.2 45 113.5 2.56 91.4+/- 8 106.3 1071 0
9/26/2001 | 101.5 111.8 118.4 106.3 45 112.8 3.30 93.8 13 ] 1074 108.1
11/2/2001 | 98.8 112.1 117.4 flocded 111.9 3.05 B6+/- 13 | 1047 108.9 0
2/16/2002 | 95.9 112.6 117.5 86.6 54 111.0 272 88+/- 13 | 105.3 86.2 7.3
3/9/2002 93.2 112.6 117.3 88 54 110.8 2.75 80+/- 15 | 104.5 85.6 7.2
6/1/2002 101.8] 112.3 118.8 flooded 108.7 2.0 flocded 59.7 fiooded 0
7118/2002 | 1024 1117 120.6 103.8 45 113.2 3.22 g7.2 8 106.2 108 0
10/9/2002 | 100.8] 1108 117.0 101.5 1126 3.18 85.8 11 104.7 0
8/2/2004
8/16/2004 111.9 118.2 113.9
9/20/2004 | 103.1 113.0 119.3 111.9 14
11/22/2004 | 100.8] 113.0 120.6 111.4 102.7 90.1 12.2
12/27/2004 1 100.6| 1126 121.5 111.4 100.4 106.7 12

Flow 1s gallons per minute
Temperature s degrees F




Belvedere Hot Springs - Flow Meter Monitoring Data

Duane Pancheri Meter

Darwin Pancheri Meter

Date Time _Inst Flow Total Flow Average Flow Date Time _Inst. Flow Tofal Flow Average Flow
8/2/2004 11:13 66 249800
8/16/2004  14:41 60 1619700 67.3 8/16/2004  14:30 0 1299 0.0
9/20/2004  14:47 76 5213600 71.3 9/20/2004 1447 14 63732 1.2
11/22/2004  14:30 75 12003700 74.9 11/22/2004  13:48 12.2 1221400 12.8
12/27/2004  14:4¢ 78 15780700 74.9 12/27/2004  14:34 12 1832800 12.1

e




MacGregor

Darwin Pancheri

Upper| Seep S. of Pump Sump
Pool {Upper Pooll LowerPool |MacGregor Weir pipe vent Pancheri Weir. | Sump Overflow pump return
Date temp temp temp flowl| temp flow temp DTW ({f)] temp flow | temp temp temp flow

06/07/1999) 104 121
08/03/2000{ 102.4 119.8 10
09/01/2000] 92.0 116.0 10
10/18/2000 186
01/27/2001 104 88 16.6
056/05/2001| 102.7 116.6 100.2 111.9 2.96 103.3 1065 0
07/07/2001] 100.8 118.0 112.6 3.18 108.1 o
07/21/2001] 104.5 118.9 108.2 54 112.6 3.18 99.7 7 104.4 0
08/08/2001{ 100.0 119.1 104.2 45 113.5 2.56 91.4+/- 8 106.3 1071 0
09/26/2001{ 101.5  111.8 118.4 106.3 45 112.8 3.30 93.8 13 | 1074 108.1
11/02/20011 98.8 112.1 117.1 floaded 111.9 3.05 86+/- 13 | 1047 1068 0
02/16/2002} 95.9 112.6 117.5 96.6 54 111.0 72 88+/- 13 | 105.3 86.2 7.3
03/09/2002} 93.2 112.6 147.3 88 54 110.8 275 80+/- 16 | 104.5 85.6 7.2
06/01/2002) 101.8 1123 118.8 flooded 108.7 2.01 flooded 59,7 flooded 0
07/18/2002| 1024 111.7 120.6 103.8 45 113.2 3.22 97.2 8 106.2 108 0
10/09/2002] 100.8  110.8 117.0 101.5 112.6 3.18 85.8 11§ 104.7 0

Flow is gallons per minute
Temperature is degrees F

"

b
-/-

e



“Duane Panchen

Shop House Pool

Tomato Can In
Shop House Pool

Tomato Can Qut
Shop House Pool Total

Date |temp temp tempi flow flow flow| flow flow flow
06/07/1999 .
08/03/2000
09/01/2000
10/18/2000
01/27/2001| 88 95 1 7.6 1 89 97
05/05/2001| 87.3 874 979 6.2 41 625 52 1 731 79.3
07/07/2001
07/21/2001
08/08/2001} 92.5 101.8 54 05 54 599
08/26/2001 .
11/02/2001} 88.0 887 986] 6.0 3.7 589 <1 702 76+-
02/16/2002
03/09/20024 80.8 6.2 ;
06/01/2002{ 889 892 959| 63 46 635| 50 <1 74 80+H-|
07182002
10/09/20021 90.3 86 10151 52 21 608 1 623 68

Flow is gallons per minute
Temperature is degrees F

> .

i,

\,_..rd
-, 4



Duane Pancheri

, Tomato Can In Tomato Can Qut
Shop House Pool | Shop House Pool|Shop House Pool Total

Date  |temp temp temp| flow flow flow| flow flow flow

6/7/1999
8/3/2000
9/1/2000
10/18/2000
1/27/2001 88 g6 | 76 1 89 97
5/5/2001 87.3 B74 979 62 41 625] 52 1 731 793
71712001

712112001

8/8/2001 92.5 101.8 54 05 54 599
9/26/2001

11/2/2001 | 88.0 887 986 | 6.0 3.7 589 <1 702 76+-
2/16/2002

3/9/2002 | 80.8 6.2

6/1/2002 | 889 892 959 63 46 635] 50 <1 74 80+/-
7/18/2002

10/9/2002 | 90.3 86 101.5| 52 21 606 1 623 68
8/2/2004 66
8/16/2004 60
9/20/2004 76
1112272004 75
1212712004 79

Fiow 1s gallons per minute
Temperature-is degrees F




G\ SPF Water Engineering, LLC
TN
T water resource consultants

February 8, 2005

Julie Klein Fischer

White Peterson

5700 East Franklin Road, Suite 200
Nampa, ID 83687-7901

Subject: Monitoring Update - Belvedere Hot Springs
Dear Julie:
) Enclosed for your files are monitering data for Belvedere Hot Springs. The most recent

measurement event was Monday, February 7, 2005.
Please contact me with any questions.

Sincerely,

it Aot Lo

Tery M. Scanlan, PE., P.G.

Ce:  Carol MacGregor

800 East River Park Lane, Suite 105 - Boise, ID 83706 - 208 383 4140 - fax 208 3834156  www spfwater.com
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Abstract

Several geothermal occurrences in the state of Idaho were examined for their
potential for electrical generation and direct use. Five sites were studied in detail
with respect to their current conditions and developments, and the potential for
future power generation projects: Crane Creek Hot Springs, Raft River, Big Creek
Hot Springs, Vulcan Hot Springs KGRA, and the Magic Reservoir Hot Spring area.
From this evajuation, Crane Creek Hot Springs was determined to be the best
prospect for future development, in light of the current state of private-sector
development at the Raft River site, The Vulcan KGRA and Big Creek Hot Springs are
considered to be low priority candidates for electrical generation because of their
remote locations and other conditions. Additional hydrogeologic information is
needed for the Magic Reservoir area to determine the feasibility of a project in this
area.

In terms of direct use of geothermal fiuids, the cities of Cascade and Lava Hot
Springs, and the Bruneau Dunes State Park were all determined to be suitable for
new developments or expansions to existing developments. Cascade and Lava Hot
Springs are prime candidates for district heating programs using geothermal
resources. Bruneau Sand Dunes State Park is a prime candidate for the space
heating of a proposed interpretive center using an existing geothermal well.

Idaho possesses a great number of geothermal occurrences, and future
developments are not limited to the sites examined in this report. Additional
potential, especially with respect to the wide range of direct-use applications, may be
feasible in other geothermal resource areas throughout the state,



Section 1. Overview-Geothermal Power and

Direct Use

Idaho has been gifted with a large geothermal resource, which is evidenced
by the occurrence of 308 hot springs and 745 geothermal wells (IDWR, 2002).
These resources were used for centuries by native Americans, and have been
developed over the past 100+ years for recreation, district heating, domestic
heating, aguaculture, and greenhouse operations. A geothermal power plant at Raft
River in south-central Idaho generated electricity for a short time in the early 1980°s
as part of a United States Department of Energy test. This report describes some of
the potential development projects, both power generation and direct use, that may
be possible with the use of geothermal energy.

A number of sites in Idaho with geothermal power-generation potential have
been examined in the past by governmental and private organizations. A literature
search was conducted in the beginning phase of this study to develop initial rankings
for the potential geothermal sites in Idaho.

Sites examined included areas where there are hot springs, but no
geothermal wells (such as the Big Creek Hot Springs area in Lemhi County) and
areas with surface occurrences and very hot wells (such as the Crane Creek area in
Washington County, and the Raft River area in Cassia County). The data examined
for this report included water temperature at surface and in wells, as well as
geochemical data, most notably the thermometric calculations based upon the water
chemistry.

The sites examined for their electricity-generation potential in the first phase

of this study are (Figure 1):
» Crane Creek Hot Springs area in Washington County

~176° Celsius (°C) reservoir estimate, power estimates to 179 megawatts (MW},
» Raft River Known Geothermal Resource Area (KGRA) in Cassia County

~140°C reservoir, proven 5 MW producer,
» Big Creek Hot Springs area in Lemhi County

~160°C reservoir estimate, power estimates 20-50 MW
¢ Vulcan KGRA in Valley County

~150°C reservoir estimate, power estimates to 50 MW
+ Magic Reservoir area in Blaine and Camas Counties

~149°C reservoir estimate



Figure 1. Location of sites examined in this study for electrical generation and direct use.

There are many sites in Idaho that have the potential for direct-use facilities. In
this study, three potential sites were selected on the basis of a combination of
current use, local Interest, or both. The locations that were examined include
(Figure 1):

e Cascade in Valley County.
» lava Hot Springs in Bannock County.
» Bruneau Dunes State Park in Owyhee County

The sites were examined for their respective resources, and the accessibility of those
resources.



Section 2. Regulatory Environment
As with any large development project, ownership of the property in question,

or the permission to use the property In question, is necessary. In the case of
privately-owned property, this requirement may be easily fulfilled. However, in the
case of publicly-owned lands, permission must be obtained in the form of permits
and leases issued by the federal agency responsible for the lands being developed.
In addition to leasing issues, water rights to divert the resource must be acquired
through the Idaho Department of Water Resources (IDWR).
Federal Leases
The Geothermal Steam Act of 1970 (United States Code, Title 30 Chapter 25,
Sections 1001-1025} requires that geothermal leasing on National Forest System
lands be subject to the consent of the United States Department of Agricuiture
(USDA), Forest Service, rather than the Department of Interior (Bureau of Land
Management). The leases are subject to conditions prescribed by the USDA to
protect the lands for the purpose for which they were withdrawn or acquired. The
Department of the Interior Is not authorized to issue prospecting permits for
geothermal resources that might occur in National Forest System lands, but the
Forest Service may issue a prospecting permit. According to the Boise office of the
Bureau of Land Management, as of February 2002, there are currently no
geothermal leases or claims on federal lands filed in Idaho. A check with the U.S.
Forest Service in Idaho confirms that there are no geothermal leases on Forest
Service land in the state.
Geothermal Rights

The Geothermal Resources Act (Idaho Code Title 42, Chapter 40) defines any
ground water having a bottom-hole temperature of greater than 100°C as a
“geothermal resource.” Geothermal resources are put into a classification separate
from water resources of mineral resources, and permits separate from those
resources must be obtained for their extraction and use.
Water Rights

Article 15 of the Idaho Constitution declares that all waters within the State,
both surface and ground, are “subject to the regulations and control of the state in
the manner prescribed by law”. In addition to leases for any development on federal
land, any proposed power-generation facility would also require that water rights be
conveyed by the State of Idaho. These rights would have to include any non-



e

thermal ground water and/or surface water used for cooling or other applications in
addition to the geothermal rights,

If the surface water rights to a potential development have not been
established prior to 1971 or not adjudicated in the Snake River Basin Adjudication
(SRBA), the owner or developer must apply for a water right with the Idaho
Department of Water Resources. If a ground water right has not been established
prior to 1963 or not adjudicated in the SRBA, the owner or developer must apply
with IDWR for the ground water rights. It is unlikely that any potential development
would have the water rights in place considering the length of these “grandfather”
periods, so the necessary water rights (surface and ground water) for potential
developments must be obtained from the IDWR through an application and
permitting process.

Energy Regulation

The Public Utility Regulatory Policies Act of 1978 (PURPA), Sections 201 and
210 (since amended), encourages the generation of electricity by small producers
(those with a capacity of less than 80 MW), including those utilizing geothermal
energy to generate electricity. Under the regulations set forth by PURPA, electric
utilities are required to sell electric energy to qualifying cogeneration and small
power production facilities and to purchase electrical energy from such facilities.

This 80 MW threshold should not be a problem with any of the sites examined
in this study. Indeed, most estimates for electrical generation at potential Idaho
sites are lower than this, although the Crane Creek area does have one estimate that
is nearly two times the threshold (Bloomquist et al., 1985). Any estimates higher
than the PURPA limit of 80 MW are likely to be optimistic, perhaps unreasonably so,
and the actual, sustainable level of power generation wiil probably be much lower
than estimated.

A small number of companies manufacture modular geothermal (both flash
and binary-cycle) generators that can be installed quickly. Several such geothermal
power plants in California and Nevada were constructed in under a year. Some
companies, such as Ormat, will build and operate an electrical plant and sell the
electricity to the local utility company as provided under PURPA, Other companies,
such as Barber-Nichols, will provide design, manufacturing, installation, and testing
services, but do not operate the finished plant. Either of these options could be
attractive for a development company or a small, rural power cooperative that may
or may not want to operate its own generating facility,

10



Section 3. Electrical Generation

There are three general methods for the geothermal generatioh of electricity: dry
steam, flashed steam, and binary.

1. Dry Steam

The dry steam method taps an underground reservoir of high-temperature steam.
The steam expands under the reduced
pressure and drives a steam-turbine
generator like conventional thermal
power-generation plants (Figure 2), The
steam is then vented or cooled,
condensed, and returned to the
underground reservoir via Injection wells.
Such a power-generation scheme requires
large underground steam-filled aquifers or

very hot {(>260°C) water. The only dry-

steam power-generation facility currently Figure 2. Dry steam electrical generation.

operating in the United States is The (Frgm_th.)E Geothermal Energy Program
: wepD sHe),

Geysers complex in California.
Yellowstone National Park contains dry steam reservoirs, but its status as a national
park guarantees that those reservoirs will not be exploited. No such aquifers have
been identified in Idaho, although the region near Yellowstone National Park,
including the Island Park Caldera region in Fremont County, might contain such a
resource. However, this reglion is sparsely populated, and few thermal wells have
been drilled. Even if such a steam aquifer were discovered in the region, the
proximity to Yellowstone National Park would probably preclude any development.
As a result, the likelihood of developing resources using the dry steam method in
Idaho is currently very low. The cost of electricity produced in this manner is
approximately 4¢ and 6¢ per kilowatt-hour (kWh) (U.S. Dept. of Energy, 2001), or
$40 to $60 per MW,

2. Flashed Steam

Flashed-steam power generation taps a reservoir of high-temperature (>182°C) _
water (U.S. Dept. of Energy, Geothermal Today, 1999). The décr'eased pressure at
the surface allows some of the water to spontaneously convert (i.e., “flash”), into
steam. The steam expands, is separated from the water, and is used to drive a
steam-turbine generator. The stearh may then be vented, or it may be cooled,

11



condensed and returned to the
aquifer with the remaining water via
injection wells (Figure 3), Itis
possible that a geothermal reservoir
suitable for flashed steam
generation could be identified and
deveioped in Idaho. Hotter systems
in Idaho, such as the Vuican KGRA
and the Big Creek Hot Springs areas
may have this potential. The cost of

i . . . Figure 3. Flashed Steam method of
electricity produced in this manner generation. (From DOE Geothermal Energy

is approximateiy 4¢ to 6¢ per kWh

Program Web Site).

(Dept. of Energy, 2001}, or $40 to
$60 per MW,
3. Binary

Binary-cycle power plants are designed to use water with temperatures
between 107° and 182° C (U S. Dept. of Energy, Geothermal Today, 1999). The
heat from the geothermal water is used to boil a second fluid, which is usually an

organic compound or a mixture of compounds with a low boiling point. This “working

fluid” vaporizes, expands, and drives a turbine generator. The geothermal water is

Figure 4. Binary electrical generation method. (From
DOE Geothermal Energy Program Web site).

injected back into the
aquifer, and the working
fluid is cooled, condensed,
and recycled (Figure 4).
Another method of binary
production is to use two
working fluids, one of which
is pumped down a well to
extract the heat from the
reservoir through a down-
hole heat exchanger, which
is then brought back to the
surface to boil the second
working fluid.

12



Binary generation does not require fluids as hot as the steam methods, so
this method will probably be the one most widely used in the future. Binary
generation is not as efficient as the steam methods, but this can be partially
countered in that the geothermal fluids can be reduced to a lower working
temperature, getting as much energy possible per unit volume (Armstead and
Christopher, 1976). Moreover, the potentially corrosive geothermai fluid does not
come into contact with the power-generating system and there is no risk of damage
to the turbines. One potential problem associated with using hydrocarbon working
fluids is that plants may be classified as hazardous-chemical facilities, ralsing
insurance costs. The cost of the generated electricity runs between 5¢ and 8¢ per
kW (U.S. Dept. of Energy, 2001), or $50 to $80 per MW,

Even though current Idaho residential electrical rates are lower than this rate
(Idaho Power Web Site - www.idahopower.com), there would be a market for
geothermally-generated electricity, because it qualifies as “green energy” (i.e.,
electricity generated by renewable methods with a minimum of environmental
damage, which includes geothermal, as well as solar and wind power),

Size and space requirements for binary plants vary, but recently constructed
plants (in Bloomquist et al., 1989, Appendices) indicate that one acre per megawatt
is a good general estimate. This area includes the plant, well field, and support
facilities, If cooling ponds are used instead of cooling towers for condensing the
working fluid, space requirements may increase by a factor of two or more. Roughly
one production well is required to provide two to three MW of electricity.
Approximately one re-injection well is required for every two production wells,
Actual numbers will vary depending on reservoir temperature, flow rate, etc.

13
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Section 4. Potential for Power Generation

Several potential power-generation sites were examined in this study. The sites
listed in this section were examined on the basis of the following factors:

+ location
o Proximity to markets and/ot power grids
o Approximate population served
o Potential for electrical generation
o Water temperature
o Water flow rates
o Aquifer geology
o Sustainability of geothermal flows
These sites are presented in theit ranked order with the highest potential
candidate listed first. It should be noted that various estimates for total power
potential have been put forth for a number of these sites in previous reports and
publications, and some estimates are quite high (the highest being 179 MW for
Crane Creek). However, the criteria for these estimates are rarely documented.
Therefore, it is assumed that the authors of these previous reports have given their
most optimistic estimates, or aestimates of the potential if the entire field were to be
developed. It may also be assumed that the likely sustainable power-generating
capacity of these sites is some fraction of the previously estimated capacity.
Significant fleldwork (geophysics, geochemical, and drilling) would be required in the
pre-development and development stages to determine the true sustainable capacity

of the field in question.
Five Potential Sites for Power Generation

Previous studies have centered around a small number of sites in the state
which have the potential for electrical generation. These sites are considered to
have potehtial based on their surface temperature, as well as estimates of the
temperature of the reservoir using geochemical analyses. The sites examined for
this study included the following:

The Crane Creek Hot Springs area east of Weiser in Washington County
The Raft River area southeast of Burley in Cassla County

The Big Creek Hot Springs area west of Saimon in Lemhi County

The Vulcan Hot Springs KGRA east of Cascade in Valley County

The Magic Reservoir area in Camas and Blaine Countles

15



1. Crane Creek Hot Springs area (Washington County)

Overview
The Crane Creek Hot Springs area of Washington County is located 12 miles

east of the city of Weiser in a predominantly agricuitural area (Figure 1), The area
was formerly designated as a KGRA with an approximate size of seven square miles
(mi*) . The springs’ surface temperature has been reported at various times ranging
from 74° to 77° C. Measurements at the Crane Creek Hot Springs in 2002 yielded a
surface temperature of §1° C and an approximate discharge of 30 galions per minute
(gpm). McClain (1979) reported the discharge to be approximately 50 gpm, and
that both the silica and Na-K-Ca geochemical thermometers suggest the reservoir
temperature is 166° to 176° C, There are at least two other lower temperature hot
springs in the immediate vicinity. A watering hole for cattle has been excavated over
at least one spring to the west of Crane Creek Hot Springs, and another spring is
being used on an adjacent property to the southwest of Crane Creek Hot Springs.

The rocks underlying the Crane Creek area are faulted and gently folded by a
north-south trending fault zone (bansart et al., 1994). In general, the geclogy
consists of tilted blocks of alder metavolcanic and metasedimentary rocks with
infillings of Miocene basalt and interbedded arkosic sandstone. The aquifer supplying
Crane Creek Hot Springs is likely fracture-dominated, and a combination of these
different rock formations. Bloomaquist et al. (1985 vol.2) calculated the aquifer
volume to be 9.3 cubic miles (mi®). A previous geophysical (audio-magnetotelturic)
study by the USGS (Hoover et al., 1976) indicated the presence of a shallow
conductive zone under Crane Creek Hot Springs (Young and Whitehead, 1975), This
may indicate that there is either a substantial reservoir of geothermal water
containing significant dissolved ions underlying the area, or that there is a large
deposit of conductive minerals, probably deposited by the geothérmal system.
Either of these scenarios is possible, but Young and Whitehead (1975) describe the
geochemistry of the thermal spring waters at Crane Creek as 'being Na-Cl-S0,* with
pH values of 7.1 to 8.0. It is unlikely that these waters would be responsible for
large-scale metallic deposits, and so it is more likely that the conductivity anomaly
below Crane Creek is due to the ionic nature of the reservoir. This study also
indicated the presence of a structural “break” that trends roughly north-south, which
is interpreted as a fault and is likely the conduit for the geothermal fluids.

McClain (1979) estimated the power potential to be 100 MW and Bloomquist
et al. (1985, vol. 2) suggested 179 MW as the field’s potential. If these estimates
are accurate, the development could require between 100 and 200 acres for the
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plant site; it is unknown if this much land is available for development. Additional
geologic work will be required to determine the actual field potential.

Mitchell et al. (1984) performed a 8D/520 isotopic study that indicated the
water in the springs may be of Pleistocene age. This couid indicate a regional or
intermediate groundwater recharge system and possibly slow recharge compared to
the area’s non-thermal springs. If this is the case, the suitabiiity of the reservoir
may be brought into question. However, development using a heat-exchange
system as opposed to a fluid-extraction system may still be a very attractive
possibility.

Site development:
The Crane Creek area is one of the best choices for a new geothermal power

development project in Idaho. The location is convenient to major highways (I-84
and US-95) and to a well-developed power transmission system because of the
proximity to the Idaho Power hydroelectric dams on the Snake River. The area is
close to the Idaho Power electrical transmission lines coming out of the Hells Canyon
dam complex. This is a series of 500KV lines eménating from the dam sites in Hells
Canyon. These lines cross the region approximately 7 miles to the west-northwest
while running southeast from Brownlee Dam to the Boise metropolitan area. The
closest transmission substation on this series of lines is at Midvale, 11 linear miles to
the north-northwest of the Crane Creek Hot Springs. The closest transmission
substation to the area is in Weiser‘,-approximately 10 linear miles to the west-
southwest. However, the capacity of the power lines at the Weiser substation is only
69kV and may not be sufficient for the electric power generated at Crane Creek,
Interwest Development owns 226 acres around Crane Creek Hot Springs,
including water rights on Crane Creek. This area abuts BLM land which has no
current geothermal leases or claims, Interwest is currently allowing the land to be
used for grazing and hopes to use the land as a game bird hunting reserve.
Interwest apparently has all of the access required for development, as well as the
ability to purchase the adjoining private land. Interwest is strongly favorable to
development of this site for electrical generation as well as some kind of
cogeneration facility (e.g., ethanol production or food processing) (Leon Blaser,
personal communication}.
Recommendations
1. Updated geochemistry: The temperature of the reservoir underlying Crane Creek
Hot Springs has been estimated to be 160° to 170° C, depending upon the study and
the geochemical thermometer used (Young and Mitchell, 1973; Young and
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Whitehead, 1975). It would be advisable to conduct new chemical measurements on
the water from Crane Creek Hot Springs and to re-calculate the reservoir estimate
using the most recently published geothermometer formula. Even though the silica
and the Na-Ca-K methods produced similar estimates for the Crane Creek Hot
Springs, both methods should be used in the new study for verification purposes.

2. Geologic mapping: The area surrounding Crane Creek Hot Springs has never
been geologically mapped in detail. A potential fault zone is visible in the hillside to
the southwest of the hot springs in the adjoining property, and may be the fault
responsible for Crane Creek Hot Springs. The area should be mapped at a scale of
1:24,000 or smailer in an attempt to reveal any structures that may be allowing
geothermal fiuids to flow to, or near to, the land surface. This project may be an
attractive subject for a graduate-student thesis, and the possibility of graduate
research support at the master’s degree level should be examined.

3. Geophysical study: The previous audio- magnetotelluric study (Hoover et al.,
1976) indicated a shallow conductive zone and a probable fault underlying Crane
Creek Hot Springs. This study was rather rudimentary, and further geophysical
studies should he undertaken to more accurately determine the subsurface structure
in this area. According to Spencer and Russell (1979), the hot springs in the Crane
Creek area occur on the east side of the fault zone. Geophysical study could be a
very cost-effective method for locating potential drill sites.

4, If the exploratory geophysical and field mapping indicate attractive sites for
detailed exploration, one or more exploration wells should be drilled to determine
lithologic, structural, geochemical, and temperature information. Interwest
Deveiopment is concerned with only heat extraction from the reservoir via heat
exchanger rather than geothermal fluids via pumping, and the most suitable sites
may be at a distance from the springs. By the same token, the areas with the
highest heat flow are likely to be those with the highest fluid flow. It is likely that

. several wells may have to be drilled to determine the site’s suitability. The depth of
the exploration wells is unknown, but may be predicted using an estimated

. geothermal gradient. An average gradient, as measured in bor‘ehdles orin
underground mines, is 2 to 3° C per 100 meters (°C/100m) (Press and Siever,
1974). A lower gradient (e.g., 1.5° C/100m} would result in a lower temperature for
a given depth, and a higher gradient (e.g., 5°C/100m) would resuit in a higher
temperature for a given depth. It can be assumed that in the immediate vicinity of
the hot springs, the geothermal gradient is higher than normal, but the exact value
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cannot be known for certain. Brott, 1976 indicates that the geothermal gradient for
three wells in Washington County is 6° to 8° C/100m. If a similar geothermal
gradient exists for the Crane Creek area, maximum reservoir temperature may be
reached with a 1000 meter well (approximately 3000 feet). This estimate is entirely
dependent upon the nature of the temperature gradient. It is likely that one of the
reasons for the temperature drop between the reservoir and the spring output is
mixing with cool near-surface groundwater, If this hypothesis is true, drilling
through this mixing zone may resuit in a marked increase in water temperature,
perhaps close to the estimated reservoir temperature,

Well-drilling can be the most expensive portion of an exploration program,
with drilling costs of $20 to $25 per foot (for 6-inch wells). Therefore, drilling should
commence after suitable targets have been identified.

2. Raft River KGRA (Cassia County)
Overview

The Raft River KGRA lies in Cassia County of south-central Idaho, about six
miles north of the Utah border and 15 miles south of the town of Malta. It is one of
the most studied geothermal systems in Idaho. The Department of Energy Idaho
National Engineering and Environmental Laboratory (INEEL) operated a 5 MW test
plant from the fall of 1981 to the spring of 1982, U.S. Geothermal, Inc., of Boise, is
in the process of purchasing the Raft River complex from Vulcan Power of Bend,
Oregon, and intends to develop the site into a commercial power plant. A few low
temperature geothermal springs occur in the area, but the resource was discovered
primarily by the drilling of irrigation wells, which was followed by geophysical
exploration (Chappell et al,, 1978). Allen, et al. (1979) gave a range of bottom-hole
reservoir temperatures between 133°-150° C,

The aquifer for the Raft River KGRA is a compiex mixture of Tertiary alluvial
sediments, sedimentary and metasedimentary rocks, and crystalline rocks which
often occur in Basin and Range terranes. Fracturing in the rock is the primary
control on the flow of water. Bloomquist et al. (1985 vol. 2) estimate the volume of
the aquifer underlying the Raft River KGRA to be approximately 5 mi®. Flows from
wells drilled into the aquifer vary greatly. Production ranged from about 15 gpm to
1,250 gpm (Applegate and Moens, 1980),

Site Development

Raft River is the only proven geothermal electricity producer in Idaho.

McClain (1979) suggested a 100 MW potential, while Bloomquist et al. (1985) -
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suggested 12 MW as their best estimate for the area’s potential. Based on the work
done by the DOE (Bliem and Walrath, 1983), approximately 10 MW can probably be
considered a very likely estimate of the field’s potential, although greater output may
be possible, Much of the work needed prior to full development would be those
procedures necessary to pass environmental and regulatory hurdles (e.g.,
environmental impact statements, water and geothermal rights, etc.).
Recommendations '

From the standpoint of development, the Raft River area would likely be the
most favorable site in Idaho for electrical production. Much of the necessary
infrastructure, including the production and injection wells, is already in place. As
stated above, U.S. Geothermal Inc., is planning to develop the Raft River site for
electricity generation. As a result, very few (if any) state resources would need to
be expended in the development of this resource.

3. Big Creek Hot Springs (Lemhi County)
Overview

Big Creek Hot Springs are located on United States Forest Service fand in
Lemhi County, approximately 24 miles west-northwest of Salmon, near the Frank
Church River of No Return Wilderness. Access to the area is by unimproved and
primitive roads.

Big Creek Hot Springs is one of the hottest geothermal systems in Idaho, with
a surface temperature of approximately 93° C, (the boiling point of water at the
springs’ elevation) and a discharge from fifteen vents of approximately 75 gpm
{McClain, 1979), Geochemical thermometers indicate that the underground reservoir
temperatures are in the 137° to 179° C range (Dansart et al., 1994), Bloomquist et
al. (1985 vol. 2) offered a reservoir temperature estimate of 159° C, Assuch, itis a
prime candidate for electrical power development using binary-cycle generation, but
the remote location, potential environmental implications, and the sparse population
may not justify development,

The aquifer supplying geothermal water to Big Creek Hot Springs is altered
granite of the Cretaceous Idaho Batholith, and water flow is controlled by fractures in
the rock. Bloomquist et al. (1985 vol.2) gave an aquifer volume value of 0.8 mi®,
based on the estimated area and thickness values used in that study, and as such,
cannot be relied upon as a meaningful value. Significant research into the thickness
and areal extent of the Blg Creek aquifer would be required to determine a more
reliable volume.,
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Site Development

There have been numerous estimates of the electrical potential of the Big
Creek Hot Springs area, such as 11 MW (for binary cycle generation) given by
Struhsacker (1981), 23 MW from Bloomaquist et al. (1985), and according to McClain
(1979), the field has a 50 MW potential. All of these figures probably fall into the
category of “best estimates,” and as a result, the sustainable power that the field can
be expected to produce is unknown. Again, significant geologic work would be
required to determine the size of the geothermal resource.

Recommendations

The apparent geothermal potential of the Big Creek Hot Springs area alone
would make it an attractive candidate for development., However, like Vulcan Hot
Springs to the west, Big Creek Hot Springs lies in a scenic, remote, and publicly-
owned area. Any power generation facility would be located approximately 10 miles
from the closest transmission line to tie into the Idaho Power grid. This line runs
from the city of Salmon to the Blackbird mine and is rated at 68 kV.

In order to more accurately delineate the geothermal aquifer, substantial
exploration work is needed. Field mapping of the area is a prerequisite to subsurface
exploration. However, the value of field mapping may be limited because the
bedrack is ali Idaho Batholith granite, and the fractures that serve as the fluid
conduits may or may not have surface expressions. However, field studies could
attempt to identify zones of geothermal alteration that may indicate points of future
interest. Other work would most likely consist of geophysical work to determine the
nature of the fractures that serve as the fluids’ conduits, and hydrogeological studies
including the drilling of a number of test wells to determine the production capacity
of the aquifer.

The location of Big Creek Hot Springs is probably the main barrier that will be
the most challenging to overcome for the development of a power plant. In addition
to the construction of the generation facilities, transmission capacity would need to
be established, as well as suitable access roads to the remote location. Extensive
research is needed to determine the suitability of this site for development. This site
would likely require a strongly favorable outlook in terms of the technical, political,
and economic factors to drive development forward. The recommendation of this
study is that Big Creek Hot Springs remain under consideration, but that other, more
readily developable, sites should be considered with higher priority.
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4. Vulcan KGRA (Valley County)
Overview _

The Vulcan Hot Springs KGRA is located in a remote area of Valley County,
over 20 miles east of Cascade. Access is by paved county highway, a Forest Service
road, and a 0.75-mile hiking trail. The main vent at Vulcan Hot Springs discharges
roughly 500 gpm at a surface temperature of 84° C, and 12 other nearby vents add
100 gpm (Dansart et al , 1994; McClain 1979). Geochemical analysis of the springs
indicates a reservoir temperature of about 150° C (Mitchell and Young, 1973). The
springs form a hot creek, which has been dammed with logs and tarpaulins at a
number of points to create soaking pools,

The aquifer for Vulcan Hot Springs is Cretaceous granite of the Idaho
Batholith, and flow is assumed to be fracture-controlled. Bloomquist et al. {1935 vol.
2) give an aquifer volume of 0.8 mi*, which is based upon a “best estimate” of the
area and thickness since there are few data for this area.

McClain (1979) estimated the area‘s electrical potential at approximately 50
MW, although space limitations imposed by the area’s rugged topography may limit
development potential. The general lack of research data also adds uncertainty to
this estimate.

Site Development

Development of the Vulcan Hot Springs KGRA would require a great deal of
research and effort. This effort would require geophysical study to determine the
subsurface extent of the reservoir and the conduit structures which bring the
geothermal water to the surface, geochemical study of the water to confirm reservoir
temperature estimates, and well-drilling and reservoir testing to determine the
suitability of the reservoir for electrical power generation. Some of this work,
specifically the geophysics and drilling, would require the construction of an access
road to the springs’ discharge area, or would require that all necessary equipment be
packed in or flown in by h'eficopter'.‘

Recommendations

It is unlikely that the Vulcan KGRA will ever be developed due to a number of
barriers. First, It is on Forest Service land in a remote and scenic area of a sparsely
populated region. Second, the springs are popular as a recreational destination, and
development of the springs would probably meet with resistance from hunters,
hikers, and campers. Third, the area is a salmon spawning drainage, and
development may cause conflict with the Endangered Species Act and raise
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. objections from environmentalists, In addition, the closest transmission line to the
area is about 18 miles to the north and according to an Idaho Power grid map, has a
capacity of 69 kV.

Development of the Vulcan Hot Springs KGRA would likely require substantial
efforts in r'oéd—building and power-transmission capacity, in addition to the actual
construction of the generation facility. Any of these required elements would most
likely meet with resistance from a number of interested parties, and obtaining the
necessary permits would probably be extremely difficult. The recommendation of
this report is that development of the Vulcan Hot Springs KGRA not be pursued at
this time.

5. Magic Hot Springs area (Blaine, Camas Counties)
Overview

According to Ross (1971), Magic Hot Springs previously dischar'ged near the
north edge of Magic Reservoir at 36° C with a discharge of 130 gpm. In 1965, a
259-foot well was drilled near the site of the springs, which discharged 74° C water
at a rate of 15 gpm. The springs ceased flowing after the well was completed.
Geochemical analysis of the water in this well indicated a reservoir temperature of
approximately 149° C (Struhsacker et al., 1984).

Local rock types are basait, rhyolite, and sediments, The flow of water
appears to be controlled by normal faults (Struhsacker et al., 1984). In general,
wells drilted near major faults have higher temperature gradients and higher water
yields (Dansart et al., 1994). The existence of a number of large geologic structures
in the area may indicate the potential for a significant geothermal resource.

No estimates have been made with respect to the electric power potential of
the Magic Hot Springs area. Additional geologic data are needed to assess the
resource. This would require geophysical studies and the drilling of at least one
exploration well determine flow and geothermal gradient information.

The location of the former Magic Hot Springs is approximately two miles from
the closest power-transmission line, rated at 138 kV and owned by Idaho Power.
The closest substation is also approximately two miles from the Magic Hot Spring
location. Other power plants in the area include the Magic Dam hydroelectric
project, a new gas-fired power plant, and a planned gas-fired power plant in the
area.
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Site Development

The Magic Hot Springs area is close to power transmission lines, and with the
fossii-fuel power plants in the area, the capacity for additional generation exists, In
addition to the generation facilities, the transmission lines necessary to connect the
facility to the power grid would have to be erected.
Recommendations
1. Hydrologic study: The primary resource consists of a single well which dried up a
single hot spring. Temperature estimates have been made for the reservoir, but
there do not seem to be any data on the hydrologic qualities of the reservolr.
Testing on the one thermal well should be performed to determine current flow and
temperature.
2. Geophysical study: A shallow geophysical study should be performed to
determine the subsurface structure, which may point the way to likely sites for

exploration and/or production wells.
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Section 5. Potential for Direct-Use Projects
In general, the direct use of geothermal fluids for heating, recreation, and

aquaculture applications is appropriate when water temperatures are lower than
those required for electrical power generation. This encompasses the entire range of
low temperature geothermal r‘ésources (30 to 100° C), although heat can be
extracted from fluids much cooler than that (Forcella, 1984), Of course, geothermat
fluids can be extracted without utilizing the thermal energy in any way, such as
irrigating crops or watering livestock. Even then, the water's heat can be an asset in
the colder months, However, it can also be a detriment during the hot months.

Direct-use involves the removal of either the geothermal fiuid (water + heat)
from the aquifer, or just the geothermal energy (heat) itself. More complex uses,
such as surface and down-hole heat exchangers and even refrigeration units also fall
under this category. Some of the specific methods employed are as follows
(Forceila, 1984);

1. Hydronic Heating Systems: Best when the geothermal fluid can be directly used,
these heat-emitting systems (e.g., radiant panels, finned-tube baseboard
convector units and forced-air systems) are commonly used for space heating.
The primary drawback to these systems is that the geothermal fluid is pumped
directly through the heating unit, and these fluids often contain dissolved
minerals that can cause corrosion or scale deposition within the units.

2. Heat Exchangers: Heat exchangers work by extracting the heat from the
geothermal fluid to warm a second fiuid. The advantage to this method is that
the potentially corrosive or scaling effects of the geothermal fluid are limited to
one side of a system, while the radiant heating units on the other side are not
affected. Heat exchangers can be operated by pumping water out of a well and
into the exchanger, or down-hole exchangers can be used to remove only the
heat from the water inside the well without extracting the water.

Three potential sites for direct-use applications.

It is impractical to list all of the sites in Idaho where direct-use applications
could be feasible, or even attractive. There are literally hundreds of places where
wells have encountered water ranging from a few degrees above mean annual
surface temperature to near boiling. Many geothermal direct-use applications are
already operating in the state, such as the geothermal heating of the Idaho Capitol
Mall Complex, City of Boise bulldings, the College of Southern Idaho in Twin Falls,
Boise’s Warm Springs Water District residential area, numerous greenhouses,
resorts, and aquaculture facilities.

As a result, only three potential direct-use sites will be discussed in this report.
The Interested reader can refer to the Idaho State Geothermal maps (1978, 1994,
2002) or to the Idaho Department of Water Resources web page for information
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about the resources throughout Idaho and the various uses of geothermal water in
the state (www.idahogeothermal.org).
1. Cascade (Valley County)
Overview

The Cascade, Idaho area overlies a low temperature geothermal resource of
unknown size, A number of wells in the vicinity have intersected geothermal fluids in
the 29°-37° Crange, and a number of other wells have produced water in the 20°-
29° C range (Figure 5). All of the thermai wells occur in granite, west of a
northeast-trending fault near the site of the now-closed Boise Cascade Corporation
sawmill. A portion of the surface trace of a fault can be seen in the Payette River

from the mill site. However, heavy glacial cover obscures the remainder of the trace
and the orientation of the fault as it moves away from the river. It appears that the
fault dips to the east-southeast, and that at least two of the hot wells occur in
fractured, decomposed granite on the northwest side of the fault zone,
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Figure 5. Warm water wells in the Cascade, Idaho Area.
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While there are few surface hot springs in the immediate vicinity of Cascade
(apart from one submerged in Cascade Reservoir), the region is home to eleven
thermal springs within twelve miles of the city that are fault controlled according to
Wilson et al. (1976).

Site Development
The city of Cascade has two potential sources of low temperature geothermal

water for direct use applications. The first is a well drilled in the 1980’s for municipal
drinking water in the southern half of the city. According to Mayor Larry Walters of
Cascade, this well encountered thermal water of approximately 38° C, was
subsequently capped and has not been used since. This well would need to be
tested for hydrologic and temperature parameters to determine if it is capable of
provide heating water to the city.

The second potential resource is the thermal well on the site of the now-
closed Boise Cascade corporation mill. The mill site is being decommissioned, and
the future status of the mill site and its property is currently unknown. Negotiations
would have to be undertaken to secure the well and its water rights for a city and/or
county project.

The Valley County Recreation District is in the early stages of developing a
recreation center in Cascade, including a swimming pool complex. At present, the
center’s projected location is at the north end of the city, near the Payette River’'s
outflow from Cascade Reservoir, This site is approximately 1.5 miles north of the
City of Cascade’s hot weill and 0.8 miles north of the Boise Cascade mill low
temperature geothermal well. The original proposed location for the recreation
center was in the city park just west of the Boise Cascade mill. This location is
within 2,000 feet of the city’s low temperature geothermal well and only a few
hundred feet from the Boise Cascade well. The temperatures recorded in these wells
would be sufficient to heat a swimming pool and associatéd recreational buildings if
the flow is adequate and sustainable.

Another possible use for the geothermal fluids is a district heating program in
the city of Cascade. The wells could serve as the head of a trunk line of geothermal
fluid that would run down the central business district of Cascade where State
Highway 55 passes through the city. Businesses could tap into the geothermal trunk
line for heating. If there is sustainable discharge at an adequate temperature, this
line could even be continued to the site of the proposed recreation center, where it
could be used for space heating, and/or for use in heating the swimming pool, most
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likely through a heat exchanger. At this point, the water could be discharged into
the Payette River or re-injected into the aquifer system.

In addition to recreation and district heating, the potential for other
applications in the Cascade area also exist. These may include greenhouse
operations, aquaculture operations (e.g., tropical fish), or food dehydration.
Recommendations

The City of Cascade is a prime candidate for a district-heating program
utilizing the low temperature geothermal welis in the area. This could include a
business district heating program, the space heating of a proposed recreation center,
or both. However, the geothermal system underlying the city seems to be rather
“hit or miss,” in that one well may tap a geothermal r'eservo.ir' white a nearby (and
deeper) well will produce cool water., Also, while most of the hot wells are close to
the river, at least one well has intersected geothermal fluids at about 800 feet depth
distant from the river (Ben Wellington, pers. comm., 2002). This disparity would
make the development of a system of geothermal wells challenging. Also, it is
unknown whether an injection well would be effective in recharging the low
temperature aquifer. A study would need to be completed to determine if re-
injection would benefit aquifer pressures and the possibility for thermal breakthrough
at the production wells,

Exploratory geophysical work should be performed near the existing low
ternperature geothermal wells in order to determine if there are any structural
similarities that may be used to locate and drill other geothermal wells. Each of the
low temperature geothermal wells appears to be assoclated with a fault, but
geophysical study may indicate what relationship they have to the faults, and
whether they are related to the same fault or separate ones. This geophysical work
would likely only need to examine the shaliow subsurface (500-1000 feet), as the
geothermal wells drilled so far are generally less than 350 feet deep. A widespread
geophysical survey may indicate sites attractive for potential production or injection
wells,

In addition to geophysical work, reservoir testing needs to be performed on
the low temperature geothermal wells belonging to the City of Cascade and the Boise
Corporation. This is necessary to determine If the reservoirs intersected by the wells
are connected hydrologically. Seeing as how some wells in Cascade have elevated
temperatures and others do not, it may be that there are a number of disconnected
sources of geothermal fluids underlying Cascade. In addition, injection tests may be
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performed to determine if injection of spent fluids after use would positively affect
head levels in the geothermal reservoir, and if they would affect water temperatures
in the production wells.

Temperature profiles are needed on the existing low temperature geothermal
wells in Cascade to determine If there is a specific horizon producing the geothermal
waters (aithough this Is probably an unlikely scenario) or to determine if the
temperature seen at the welihead is a result of mixing with colder water from a
different level in the well. Temperature profiles could be useful for predicting if the
temperature of water from a wefl might be increased through the judicious use of

well casing.

2. Lava Hot Springs (Bannock County)
Overview

The City of Lava Hot Springs (population ~500) is located in Bannock County
approximately 30 miles southeast of Pocatello. One of Idaho's truly historic resort
areas, Lava Hot Springs centers around the renowned geothermal soaking pools that
were used for centuries by Native Americans and which were deeded to the state in
1902 as a health and recreation facility. The State of Idaho, through the Lava Hot
Springs Foundation, currently owns and operates the springs (Figure 6). These
soaking pools, along with the geothermally-heated Olympic swimming pool complex
(also operated by the Lava Hot Springs Foundation), are the basis for the town’s
resort status. According to the IDWR water rights, the soaking pools utilize 3 cubic
feet per second {cfs), which is equivalent to 1346 gpm. The water in the pools is
approximately 41° C. Because the sand bottom of the soaking pools covers the
spring vents, a direct temperature measurement is not practical. The well that feeds
the heat exchanger for the Olympic-size swimming pool has a water right for 0.5 cfs
(224 gpm). According to Mark Lowe, director of the Lava Hot Springs Foundation,
this water is used only for heating the water in the swimming pool, and discharges
into the Portneuf River after it is used.

A number of local businesses, primarily hotels and motels, divert geothermal
water from local hot springs and from shallow (less than 100") wells for space
heating and for soaking tubs and pools for their guests. In addition, many private
residences have soaking tubs built over geothermal springs and wells. The majority
of these sites seem to be within a couple hundred feet of the Portneuf River (Figure
6).
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Figure 6. Warm water wells and springs in the Lava Hot Springs Area, Idaho.

At one time, the City of Lava Hot Springs piped geothermal water from the
Chicken Soup Spring (the name used by local residents) just east of town. A well
was drilled at the Chicken Soup spring to provide water for the city. This well was
washed out when the Portneuf River flooded some years ago (none of the local
residents spoken to during the reconnaissance trip were able to remember the exact
year), The spring discharges from the riverbank with an estimated flow of 1.5 cfs
(673 gpm). The temperature of the water was 47° C in August, 2002. The spring is
at the end of a dirt road and a dilapidated chain-link fence partially surrounds the
site, Schwarze (1960) describes a series of north-south trending normal faults in the
area. These faults are likely candidates for the geothermal fluid conduits, However,
the hydrogeology of the geothermal system in the Lava Hot Springs area has not
been studied in detail and, therefore, is poorly understood.

Site Development

The city of Lava Hot Springs has potential for a space heating project and a

district heating program. Mark Lowe indicated that the Community Center, located
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on the north side of the river, might be re-fitted for geothermal heat. The line from
State Pump House #1 runs north of the Community Center and into the Olympic
swimming pool, It may be possible to tap into this line and deliver geothermal water
to heat the Community Center.

The Chicken Soup spring, which was previously used for recreation and snow
melt, could again be used as a source of geothermal fluids for the town for heating a
small number of buildings in the city’s downtown area, depending upon the water
rights that could be obtained for the spring. The City of Lava Hot Springs has
constructed a pipeline from the Chicken Soup Springs to the Lava Spa Motel, and has
a lease with this facility to deliver 40 gpm to be used in hot tubs. However, the Lava
Spa Motel has not purchased hot tubs so the water is currently returned to the river
from the pipeline,

It is strongly recommended that any new development does not divert more
water than is currently being discharged by the spring. Any additional development
of the geothermal resource underlying the city must be prefaced with a thorough
hydrogeological study of the resource. The reason for this is plain: The economic
survival of the city is intimately tied to the geothermal resource. Any alteration,
however minor, to the geothermal resource could result in an economic damage to
the city and its residents, especially if the flow to the soaking pools of the Lava Hot
Springs Foundation were reduced. A technical study would require the drilling of a
number of test and monitoring wells and the performance of well-intetference tests.
If such a study shows that additional water can be withdrawn without damaging the
flow to the resort, hotels, and local residents, then further exploitation of the
resolrce may be feasible,

Recommendations

The city of Lava Hot Springs sits on a highly attractive geothermal resource.
However, the intimate economic ties that the city has to that resource make it
difficult to recommend further development because of the potential effects on the
existing uses, This is not a simple case of conflicting water rights, but a potential
irreversible damage to the city’s livelihood. However, the water discharging into the
Portneuf River from Chicken Soup Spring is presently unused, and utilization at its
current discharge rate would not adversely affect the city’s geothermal resource.
The discharge should be enough to heat at least one building, if not several
buildings, in the downtown area. Candidates for heating may include City buildings,
the Lava Hot Springs Museum, or other public buildings. A hydrogeologic study of
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the geothermal resource in this area must be conducted as an initial phase of a
district-heating project.

' A study of the resource was performed by G. Bloomquist of Washington State
University, but the results of that study have not yet been received by the IWRRI or
the IDWR,

3. Bruneau Dunes State Park (Owyhee County)
Qverview

The Idaho Department of Parks and Recreation (IDP&R) operates the Bruneau
Dunes State Park in Owyhee County. A low temperature geothermal well in the park
Is currently being used for irrigation. The IDP&R-would like to develop this resource
for heating a new interpretive center. The well is 990 feet deep, and has a
temperature of approximately 37° C. The discharge listed on the IDWR Well Driller’s
Report is 132 gpm.

Aaron Boston, IDP&R Engineer, indicated that this well is prone to severe
drawdown during the summer months, with subsequent recharge to “normal” levels
during the winter and spring; this seasonal fluctuation may affect the discharge rate.
According to Mr. Boston, the temperature of the well does not seem to vary greatly
through this cycle. There may be reasons for this pattern. First, the IDP&R may be
pumping too much water from the well. Therefore, use of the water from this well
for heating may require the drilling of another well for irrigation. Second, the aquifer
may be unconfined, with significant surface recharge due to infiltration of rainwater
and snowmelt in the wet months. This may indicate a source of geothermal heat
that is independent of the source of the water. If 50, a system of down-hole heat
exchangers might be used to heat the park buildings.

Recommendations

According to IDP&R Engineer Aaron Boston, the Department of Parks and
Recreation is not currently ready for this type of development. However, some
preliminary work could be accomplished now in preparation for future development.
The use of geothermal by a state agency in a scientific interpretive center would

project a favorable image of gecthermal heat in Idaho.

Summary for Direct Use
The Cascade, Lava Hot Springs, and Bruneau Sand Dunes sites are the

leading candidates for direct-use development projects in Idaho. The potential for
development at these sites is falr to excellent. However, each site has barriers to
development that will have to be overcome before district heating or other direct use
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applications become a reality. In addition to these three sites, a number of other
pfaces in Idaho have been studied for district heating projects. Contact the Idaho
Department of Water Resources (208-327-7900 or geothermalinfo@idwr. state.id.us)

for a listing of these sites, or for additional information about the potential for
geothermal direct use in your area of interest.
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Section 6. Summary and Recommendations
Power Generation

Idaho has one site, Raft River, where power generation was successful for a short
time in the 1980's. Raft River and four other sites were studied for their current
power generation potentiai.

1. Crane Creek

The Crane Creek site in Washington Couhty has high potential for a future power
generation facility, but much technical work is needed to prove the resource.

Recommendations for Technical Work:

a. Cost benefits analysis for determining the feasibility of a power plant, and
secondary (direct) use of the geothermal resources.

Updated geochemical study of the waters of Crane Creek Hot Springs,
Geophysical studies of the Crane Creek Hot Springs area.

Detail geologic mapping of the Crane Creek Hot Springs area.

Exploratory drilling in the Crane Creek Hot Springs area if prior geophysical
work and mapping indicate a favorable situation.

2. Raft River
The Raft River site in Cassia County is being developed by U.S Geothermal, Inc. No
technical work needs to be done by the State of Idaho at this time at the Raft

® a0 o

River site,
3. Big Creek Hot Springs
The Big Creek site should remain under consideration for electrical development, but
no technical work should be directed toward this site until the higher-priority Crane
Creek site has been investigated.
4, Vulcan Hot Springs KGRA
No technical work should be pursued at the Vulcan KGRA at this time by IDWR.
5. Magic Reservoir Area
The Magic Reservoir site in Blaine and Camas Counties has very limited
hydrogeologic information available at this time. Additional studies to determine the
potential of this area can commence after the higher-priority Crane Creek area has

been investigated.
Recommendations for Technical Work:

a. Hydrologic study of the Magic Reservoir Hot Springs area.
b. Geophysical study of the Magic Reservoir Hot Springs area.
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Direct Use

Direct use projects are common throughout southern Idaho. District heating,
domestic heating, heating of commercial businesses, recreation, and aquacuiture are
all current uses of low temperature geothermal resources. Three sites were

examined in detail for potential new or expanded developments.

1. Cascade ,

The Cascade area has proven gecthermal resources as evident by the existence of
several wells with water temperatures in the 29°-37° C range. However, the
capacity of the reservoir system is unknown at this time. The Cascade area has the
highest development potential for direct use at this time, and investigations should
begin as soon as possible due to a possible window of opportunity with the
decommissioning of the Boise Cascade site,

Recommendations for Technical Work:

a. Cost Benefits analysis to assist the City with planning for new development.

b. Geophysical study of the Cascade area. _

c. Determination of the availability of resources by thorough reservoir testing
{pump tests, temperature profiles, re-injection potential, thermal breakthrough
investigations).

2. Lava Hot Springs
The Lava Hot Springs area has proven geothermal resources that are currently being
used for heating and recreation. Additional development of the resources could be
accomplished by using both the existing Lava Hot Springs Foundation pipeline, and
the unused Chicken Soup Spring. This development will not require any new
withdrawals from the aquifer system, but would use existing water rights. Technical
work with respect to the reservoir is not needed unless additional withdrawais are
proposed. However, technical work is needed to determine how to use the water
from the Lava Hot Springs Foundation and the Chicken Soup Spring to heat local
buildings

Recommendations for Technical Work:

a. Determine the infrastructure changes needed to provide geothermal heat to
the Commuhity Center.,

b. Determine the infrastructure changes needed to supply geothermal water from
the Chicken Soup Springs to downtown buildings on the south side of the river.

3. Bruneau Dunes State Park
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The Bruneau Dunes State Park has a proven low temperature geothermal resource
and a desire to use that resource for heating a proposed new Interpretive center.
Recommendations for Technical Work:

Investigate heating methods which would be best used in conjunction with the
existing low-temperature thermal well in the park and with the new interpretive
center.
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Appendix 1. Temperature Conversion

Temperatures are given in various reports and publications in either
Centigrade or Celsius (metric) scale or in Fahrenheit (imperial) scale. In this report,
temperatures are reported in Centigrade. Conversions are based upon the relation
°F = 1.8°C + 32. The chart below depicts the temperature relations, The boiling
point of water is 100°C, or 212°F, The elevated pressure below the suiface of the
earth inhibits boiling, and the temperatures of subsurface geothermal fluids can be

far in excess of the bolling point of water.,

Fahrenheit to Centigrade conversion
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