GEOTHERMAL DEVELOPMENT IN THE BOISE AREA

The first two geothermal wells in the United States were drilled near Boise, Idaho, in
1890 and 1891 (Boise City Public Works, 1993). The wells were completed near some thermal
springs located about two miles east of Boise (Figure 5). Both wells were drilled to depths of
400 feet (Table 1). Although there are no well driller’s reports for the two wells, it is assumed
that the wells were completed in the rhyolite rocks of the Idavada Group. The wells are believed
to have been drilled through a major down-to-the-southwest normal fault that trends
northwest/southeast along the toe of the Boise Front Foothills. This fault and other associated
faulting are interpreted to be the conduits for upward migration of geothermal water along the
Boise Front.

Figure 5. Original well house for the Boise Warm Sprngs Water District’s two geothermal production wells
(from Burnham and Wood, 1983).

By 1892, the water from the wells was being used to heat homes, businesses and a
15,000 square foot Natatorium in east Boise. The Natatorium no longer exists but the
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Seale  Fanchs equal §oille,

Map should show ihe location of the point of diversion and the place ol use uf the water by 40-acre subdivisions
section, township and range ol the public land survey system.
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BOISE WARM SPRINGS WATER DISTRICT
PHOTOGRAPHS DATED 10/14/2002

PHOTO #1

PUMP HOUSE AND POD
SITE BEHIND THE OLD
STATE PENETENTARY.

PHOTO #2
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Boise Warm Springs Water District Monthly Production
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VA Production| -

T A

Explanation
©------Geothermal well
= Distribution lines

.+ [ Buildings serviced
by City of Boise

Figure 4-1: Locations of selected geothermal wells in the downtown Boise —
Table Rock Area.

The BWSWD currently distributes geothermal water for space heating and domestic
use in the eastern part of Boise (Figure 4-1). Spent geothermal water does not return to
the geothermal aquifer, but (1) drains into shallow injection wells at points of use; (2)
discharges to surface channels draining to the Boise River; or (3) discharges to the
Boise River via the municipal sewer system. The primary distribution line along
Warm Springs Avenue is connected to the City’s geothermal distribution system
(although under ordinary circumstances a valve between the two systems remains
closed). Production data from the BWSWD system are available beginning in 1978.
Production has steadily decreased from a high of 312 million gallons in the 1979 water
year to an average of 214 million gallons per water year between 1994 and 2002 (Table
4-3, Figure 4-2). Production slowed between 1986 and 1988 (Figure 4-2), apparently
because decreasing water levels caused pumps to break suction; the pumps were
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Figure 1-1: Map of the Boise Front area showing primary production areas.

1.2. Purpose and Objectives

The purpose of this study was to provide insight and tools for the long-term
management of the Boise geothermal aquifer system. Specific objectives included the
following:

1. Review and refine the conceptual understanding of the Boise geothermal
aquifer.

2. Consolidate existing hydrologic and production data into a Microsoft
Access database.
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following:

1. Review and refine the conceptual understanding of the Boise geothermal
aquifer.

2. Consolidate existing hydrologic and production data into a Microsoft
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with other spatial data used by IDWR. Well elevations are included in both U.S. and
metric units (see Section 2.2 for datum explanation).

Several well names and/or well identifiers have been used for geothermal data over the
years. The current identifier is the “GeoWellID”, which is consistent with other Idaho
geothermal well data. Previous identifiers were included for reference (such as
“IDWRWellID”, USGS station name, or common name). The “GeoWellID” should be
used for linking all future tables and data.

GeowellD -
IDWRWelID
OWNERID
USGSSIeD
USGSStation
OIIUSGSID WaollPro
OldUSGSStaton - [GeowelD ObsDepthTowater-ft LONGMIN
Commoniame StrtDate ObsPressure-psi LONGSEC
WaterRighthumber EndDate ObswaterElev-ft IDTM-X-m
Ciriler —— RevisedwirElev-ft 1OTM-¥-m
ConstructionDate PeriodDays DensityCorrwWirElev-ft IOTM-%-ft
ConstructionMethod DataSource ObswWaterElev-m IDTM-Y-ft
ITotDepth DataCom merts ObsRefElev-ft 55 NAVDBS
CasingDepth PUMPpINgStatLs ME NAVDISS
BegDiam DataConfidence GS NAVDI29
EndDiam o . DataSource MP NAVD2S
Perforated [YYateris DataComments
Flowing GeoWellD
StaticWirLev MeasDate
nitTemp TemperatLire
LatDec TempSource
LongDec TempRemark
X_I0TM MeasYear
Y_IDTM MeasMonth
K_UT™M
Y_UTM e
LandSurfEiev2o Interpl
MeasuringPoirtElev2s GeaWellD
LandSurftleved UpperUnitDepth
MeasuringPointEleves LowernitDepth
OldLandSurfElev TopUnitElev
OldMeasLringPontElev BotnitElev
Remarks UnitThickness

LithID i

Figure 2-1: Database components and relationships.
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oolitic sands), small deltaic deposits, and thick accumulations of lake muds basinward.
Wood and Clemens (in press) hypothesize that Lake Idaho began to recede about 4
million years ago, with the outlet downcutting at a rate of approximately 400 feet per
million years. Sediments from the basin margins filled the receding lake, forming
interbedded sand and mud sequences and extensive lacustrine deltaic deposits. The
Glenns Ferry Formation includes most of the sediments associated with the slowly
lowering lake level, and are represented in the Boise Foothills by a 200-foot thick
coarse sand unit with Gilbert-type foreset bedding (Pierce Gulch sand). Basinward,
Pierce Gulch sands — reworked Terteling Springs sands (E. Squires, written

communication) — are thought to form the primary aquifer section of the Treasure
Valley.
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From (Wood and Clemens, in press)

Figure 3-1: Cross-section of the Western Snake River Plain

Volcanic activity returned to the Western Snake River plain during the late stages of
Lake Idaho, erupting from a line of vents referred to as the Kuna-Mountain Home
volcanic rift (Wood and Clemens, in press). These Quaternary basalt flows, assigned
to the upper Snake River Group (Malde, 1991, p.266; Malde and Powers, 1962),
flowed across portions of the ancestral Snake River Valley in an area that is now south
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of the Boise River (Malde, 1991, p.266). The Snake River then changed course,
incising at its present location along the southern margin of the basalt flows. More
recent eruptions (from Kuna Butte and other local sources) spilled lava into the canyon
south of Melba. The Snake River has since incised this basalt (Malde, 1991, p.267).

3.3. General Aquifer Description

The Boise Front geothermal aquifers reside in a complex series of igneous rocks and
interbedded sediments. Depending on location, geothermal water is found in
Cretaceous granite associated with the Idaho Batholith, Tertiary rhyolite and associated
sediments, and/or Tertiary basalt and basalt tuffs (Figure 3-2).

SAND, SILT, AND CLAYSTONE: eroded from
this site but present elsewhere in the
foothills,

SANDSTOME, arkosic, silica cemented,
cross-bedding 0.3 to Im thick.

CLAYSTONE, sandy, red and green, laminated.

PORPHYRITIC BASALT, dark brown with
large (3x15mm) plagioclase phenocrysts.
These basalts interfinger with a wide-
spread unit of basaltic tuff eisewhere
in the foothilis and in the subsurface,

= PORPHYRITIC RHYOLITE of Quarry View
Park, dark gray vitrophyre and yellow-
ish brown to pinkish gray stoney rhyo-
lite, 10 to 15 per cent plagioclase pheno-
crysts (0.2 to 2mm); clinopyroxene
and magnetite as microphenocrysts.

BOULDER CONGLOMERATE, arkosic sand-
stone, and siltstone,

PORPHYRITIC RHYOLITE, with quartz
and feldspar phenocrysts, This subsur-
face unit probably correlates with per-
lite and stoney rhyolite in Cottenwood
Creek Canyon,

Lower
Idaho Group

MIOCENE
outcrop

aquifer

LGP E R,
fdavada Group

subsurface

v
s P
7331 [(39%
OQle X \"'\“ N GRANITE OF THE IDAHO
QlS el > BATHOLITH 20 m
<lgoS|v, 1
- - /\/\z -
> N Iy
) Y ," /

Figure 3-2: Stratigraphic section from rocks related to the geothermal system
(Wood and Burnham, 1987)

Geothermal water is associated with fractures along a northwest trending fault zone
that marks the northeastern boundary of the Snake River Plain (Figure 3-3). Faults,
fractures, and joint systems within the volcanic units presumably serve as conduits for
horizontal and vertical ground water movement. The range-front faults have an
apparent offset of 200 to 800 feet, based on seismic evidence. The deeper geologic
strata appear to dip between four to seven degrees to the southwest on the downthrown
side of the primary foothills fault system. Additional minor faults are present on both
sides of the main fault system. Because of sedimentary cover, the faults southwest of
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the main fault zone are known or inferred primarily from seismic imaging. Most of
current successful geothermal production wells in the system are concentrated along
the downthrown side of the main fault system.

. / ; f—“"‘é i 15
W Stewart Gulch Fault (or
. Terteling Fault)

A= A

:“.. d“ 27 ‘_ .
' Foothills Fault [ ##
% - |

!: Eagle-West |
AL Boise Fault [}

| Eagle-West Boise |
Extension

Explanation

- = = Faults indicated by Othberg and Stanford, 1992
- = = Faults indicated by Wood, 1996
——— Confirmed fault zones

Figure 3-3: Faults in vicinity of Boise Front geothermal aquifer system.

Tertiary Basalt, including fractured and unfractured basalt and basalt tuffs, extends
throughout most of the project area. Geothermal wells in the Stewart Gulch area
produce geothermal water from this basalt zone (no wells except the Terteling
Motorcycle well penetrate through the basalt). Approximate elevations for the upper
surface of the Tertiary basalts are shown in Figure 3-4. Tertiary rhyolite and associated
sediments are considered the primary geothermal production aquifers in the downtown
Boise area (Figure 3-2). The extent of the rhyolite aquifer into the valley is unknown,
but no wells in the central portion of the valley have encountered rhyolite. Rhyolite

IWRRI Page 10 Draft: 08/13/03




flows and domes are thought to have erupted near valley margins (Wood and Clemens,
in press), and as such, may be highly non-uniform in the Boise Front area (Ed Squires,
2002, personal communication). Two rhyolite zones are present in the Boise-
downtown area, separated by a boulder conglomerate, sandstone, or siltstone (Wood
and Burnham, 1987).

Tertiary Basalt Elevation (ft)

-3300 -1699 --1500 [EEE 301 - 500
-3289 --3100 1499 ..1300 [ 501 - 700
40993000 g 1299 .-1100 - 900
-2999--2900 g 1099 - 300 - 1100

-2899 --2700
B 899 - -700 - 1300
-2699--2600 R 699 - -500 - 1500

-2599 - -2500 2 =3 - 1700
2099 230 = _;33 : _?33 - 1900
2299 -.2100 85100 - 2100
-2085 - -1900 131 - 300 C12101-2300
[ 1895 - -1700
@ Selected Geothermal Wells I\' Faultlines

Based on interpretation by 5 Wood, 1996

Figure 3-4: Approximate elevations of the upper surface of Tertiary basalt.

There is general consensus that the geothermal flow system is largely dominated by the
basin margin fault-fracture zone. Effective permeabilities within the faults (especially
in portions of the Foothills Fault) are likely larger than the conductivity transverse to
the faults. However, there are insufficient data to quantify the longitudinal or
transverse effective hydraulic conductivity tensors or even to determine relative
hydraulic conductivities. Development of successful wells located away from exposed
faults along the front (e.g., Capitol Mall wells, City Injection, Veteran’s, and BLM),
and demonstrated hydraulic connection between these wells, demonstrates that the
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the main fault zone are known or inferred primarily from seismic imaging. Most of
current successful geothermal production wells in the system are concentrated along
the downthrown side of the main fault system.
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Figure 3-3: Faults in vicinity of Boise Front geothermal aquifer system.

Tertiary Basalt, including fractured and unfractured basalt and basalt tuffs, extends
throughout most of the project area. Geothermal wells in the Stewart Gulch area
produce geothermal water from this basalt zone (no wells except the Terteling
Motorcycle well penetrate through the basalt). Approximate elevations for the upper
surface of the Tertiary basalts are shown in Figure 3-4. Tertiary rhyolite and associated
sediments are considered the primary geothermal production aquifers in the downtown
Boise area (Figure 3-2). The extent of the rhyolite aquifer into the valley is unknown,
but no wells in the central portion of the valley have encountered rhyolite. Rhyolite
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flows and domes are thought to have erupted near valley margins (Wood and Clemens,
in press), and as such, may be highly non-uniform in the Boise Front area (Ed Squires,
2002, personal communication). Two rhyolite zones are present in the Boise-
downtown area, separated by a boulder conglomerate, sandstone, or siltstone (Wood
and Burnham, 1987).
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Figure 3-4: Approximate elevations of the upper surface of Tertiary basalt.

There is general consensus that the geothermal flow system is largely dominated by the
basin margin fault-fracture zone. Effective permeabilities within the faults (especially
in portions of the Foothills Fault) are likely larger than the conductivity transverse to
the faults. However, there are insufficient data to quantify the longitudinal or
transverse effective hydraulic conductivity tensors or even to determine relative
hydraulic conductivities. Development of successful wells located away from exposed
faults along the front (e.g., Capitol Mall wells, City Injection, Veteran’s, and BLM),
and demonstrated hydraulic connection between these wells, demonstrates that the
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the Boise thermal waters by mixing. Thus, the Stewart Gulch thermal water is of a
similar origin to the Boise thermal water, but based on the USGS study (Mariner et al.,
1989), water in the Stewart Gulch has experienced little if any mixing with thermal
water in the Boise area.

Stewart Gulch
15,000-20,000 years remdence time

,ﬂ il B

"”‘4"'.}’
”
A)ﬁ

Downtown — Table Rock
20,000-30,000 years resndence time

l"

s
- a
F 7

ST

Harris Ranch
Unknown residence times

» TEDL Y IR N T [ R

I

Based on Mariner (1989)

Figure 3-5: Estimated thermal water residence times.

3.5. Origin of the Geothermal Water

Both the Idaho Batholith and the Snake River Plain are situated in a region of high
geologic heat flow. A geothermal “belt” marked by hot springs and warm water wells
is found along the northern margin of the Snake River Plain from Weiser to the
northwest to beyond Bliss to the southeast. The concentration of heat flow and hot
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springs along the margin of the plain could be caused both by convective heat transfer
from upward-moving hot water along fault zones and by the refraction of heat flow that
diffuses at the interface of the granite mass with the layered sediments and volcanics
(Wood and Burnham, 1987).

The origin of these thermal waters has not been fully explained. Mayo et al. (1984)
indicated that at the time “most researchers agree that radiogenic decay in the granitic
rocks of the Idaho Batholith is the principal source of heat” in the geothermal system.
The source of water is thought to be recharge from precipitation in the mountains to the
north that follows a deep path of circulation through the batholith and rises along the
frontal fault system. A conceptual geothermal water circulation loop (Figure 3-6) has
been proposed (Wood and Burnham, 1987, p.121; Wood and Low, 1988, p.32-33), in
which meteoric water from surrounding highlands circulates to a depth of about one
mile over a horizontal distance of about six miles, through deep fractures in the Idaho
batholith. This concept of a long path of circulation appears consistent with the age-
dating based on carbon-14 and dissolved helium concentrations (see section 3.4).

acture Zones in Granite

From Wood and Burnham (1987)

Figure 3-6: Conceptual model of ground water circulation through fractured
granite into rhyolite aquifers along the foothills fault beneath the
northeastern part of the city.

Smith (1981) also recognized that geothermal heat probably is originating with
radioactive minerals within the underlying and surrounding granitic batholith. Smith
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Figure 4-1: Locations of selected geothermal wells in the downtown Boise —
Table Rock Area.

The BWSWD currently distributes geothermal water for space heating and domestic
use in the eastern part of Boise (Figure 4-1). Spent geothermal water does not return to
the geothermal aquifer, but (1) drains into shallow injection wells at points of use; (2)
discharges to surface channels draining to the Boise River; or (3) discharges to the
Boise River via the municipal sewer system. The primary distribution line along
Warm Springs Avenue is connected to the City’s geothermal distribution system
(although under ordinary circumstances a valve between the two systems remains
closed). Production data from the BWSWD system are available beginning in 1978.
Production has steadily decreased from a high of 312 million gallons in the 1979 water
year to an average of 214 million gallons per water year between 1994 and 2002 (Table
4-3, Figure 4-2). Production slowed between 1986 and 1988 (Figure 4-2), apparently
because decreasing water levels caused pumps to break suction; the pumps were
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Figure 4-2: Annual geothermal production in the downtown Boise — Table
Rock area.

Three new geothermal systems were developed in the downtown Boise area during the
1980s based on results from geothermal exploration during the late 1970s. First, the
State of Idaho began heating the state Capitol building and surrounding office
buildings with geothermal heat. The State Capitol Mall (CM) system began operation
in the fall of 1982, and has withdrawn approximately 150 million gallons per year since
that time. Production in the State of Idaho system spiked in 1993, although the reason
for the production spike is unclear. All of the effluent is re-injected into the geothermal
aquifer through the CM#1 well (Figure 4-1).
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well was drilled in the summer of 1965. Two water level measurements
in 1983 (Figure 4-10) indicated a depth-to-water of approximately 50
feet, and recent (2002) measurements indicate a depth to water of
approximately 50 feet. If the 1983 measurements are accurate, then
water levels in the Old Pen well decreased in the 1980s to a level of 70-
75 feet below ground surface, but have returned to a depth of
approximately 52 feet between 1987 and 2002. These changes could
correspond with the beginning of withdrawals by the City of Boise in the

early 1980s and partial injection in 1999, or may reflect other local
conditions.

8. Recent data from the Quarry View well (Figure 4-12) indicate similar
water levels in both Quarry View piezometers over time, which suggests
hydraulic connection between the zones in which the Quarry View
piezometers are completed. A general decrease in water levels during
the summer suggests possible local irrigation influences.
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Figure 4-5: Hydrograph for BWSWD East well.
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Figure 4-6: Hydrograph for the BWSWD West well.
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Figure 4-11: Hydrograph for the Kanta well.
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Figure 4-12: Hydrographs for Quarry View wells.

4.1.4. Temperature Data

Few current temperature data are available for Boise — Table Rock area wells. One of
the only complete long-term records is for water temperatures in the CM #2 well
(Figure 4-13). Low recorded temperatures during summer months probably reflect the
well bore cooling during times of little or no flow.

There appears to be a downward temperature trend from about 1983-1990 (Figure
4-13). This period may reflect the time that it took for the circulation loop between the
two Capitol Mall wells to reach temperature equilibrium. Conversely, the decrease in
temperature also corresponds with decreasing water levels in the BLM well, which in
turn corresponds with the initiation of pumping in the City wells.

Temperatures since 1990 appear to have remained relatively steady. Temperatures do
not appear to have risen after 1999 when the City began re-injecting water’, and when
water levels began to recover. Temperatures in 2002 appear slightly less than previous
years — this may reflect a slight decrease or an aging temperature sensor (the
temperature sensor in this well should be checked).

Temperatures in the City wells have remained relatively stable since City production
began (Kent Johnson, personal communication), as have temperatures in the BWSWD
wells (Dick Clark, personal communication). Of the BWSWD wells, Griffiths (1990)
wrote that the “geothermal water comes from the wells at a temperature of

* Based on recorded CM #2 temperatures and anecdotal user information.
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approximately 172 degrees Fahrenheit and has shown no change during the last thirty
years of personal experience.”

4.1.5. Aquifer Test Data

A summary of the various well and aquifer tests evaluated for this study is provided in
Table 4-4. Also included are transmissivity values used in previous modeling efforts.
The range of calculated transmissivities reflects the varied nature of the tests and the
heterogeneity of the the aquifer. The 7-day test of BGL #2 in 1982, which utilized
observation at all BGL wells, the BLM well, and both CM wells for analysis, indicated
that hydraulic boundaries or significant lateral changes in permeability are present
within the aquifer.
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Figure 4-13: CM #2 discharge temperatures and BLM water levels.

4.2. Stewart Gulch Area

4.2.1. Description of Use and Development

The Stewart Gulch area is located approximately two to three miles northeast of the
downtown Boise area (Figure 4-14). Primary thermal water users in this area include
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prohibited diversions by Tiegs and Ryan. The apparent intent of the decree was to
protect artesian pressure in the Silkey Wells.
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Figure 4-14: Locations of selected geothermal wells in the Stewart Gulch

Area.
Well Alternate Name Entity Current Use
Terteling Motorcycle” Terteling Ranch Irrigation
Terteling Windsock Terteling Ranch Space heating
Terteling Pool Terteling Ranch Water and space heating
Quail Hollow Upper Tee Ltd. Quail Hollow Golf Course Irrigation
Quail Hollow Lower Nibbler Quail Hollow Golf Course Irrigation
Edwards Edwards Greenhouse Commercial (space heating)
The Terteling Company
Flora Office (formerly Flora Commercial (space heating)
Greenhouse)
Silkey Flora Shed The Terteling Company Commercial (space heating)
(formerly Flora
Greenhouse)
Tiegs Flora Triangle The Terteling Company Commercial (currently used

* All references to the Terteling Motorcycle well in this report refer to a geothermal well; a cold-water well also
is present at the same location.
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well was drilled in the summer of 1965. Two water level measurements
in 1983 (Figure 4-10) indicated a depth-to-water of approximately 50
feet, and recent (2002) measurements indicate a depth to water of
approximately 50 feet. If the 1983 measurements are accurate, then
water levels in the Old Pen well decreased in the 1980s to a level of 70-
75 feet below ground surface, but have returned to a depth of
approximately 52 feet between 1987 and 2002. These changes could
correspond with the beginning of withdrawals by the City of Boise in the

early 1980s and partial injection in 1999, or may reflect other local
conditions.

8. Recent data from the Quarry View well (Figure 4-12) indicate similar
water levels in both Quarry View piezometers over time, which suggests
hydraulic connection between the zones in which the Quarry View
piezometers are completed. A general decrease in water levels during
the summer suggests possible local irrigation influences.
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Figure 4-4: Hydrograph for the BLM well.
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Figure 4-5: Hydrograph for BWSWD East well.
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Note 200 ft scale

Ground Elevation: 2776.5 ft
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Figure 4-6: Hydrograph for the BWSWD West well.
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Figure 4-10
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Figure 4-12: Hydrographs for Quarry View wells.

4.1.4, Temperature Data

Few current temperature data are available for Boise — Table Rock area wells. One of
the only complete long-term records is for water temperatures in the CM #2 well
(Figure 4-13). Low recorded temperatures during summer months probably reflect the
well bore cooling during times of little or no flow.

There appears to be a downward temperature trend from about 1983-1990 (Figure
4-13). This period may reflect the time that it took for the circulation loop between the
two Capitol Mall wells to reach temperature equilibrium. Conversely, the decrease in
temperature also corresponds with decreasing water levels in the BLM well, which in
turn corresponds with the initiation of pumping in the City wells.

Temperatures since 1990 appear to have remained relatively steady. Temperatures do
not appear to have risen after 1999 when the City began re-injecting water’, and when
water levels began to recover. Temperatures in 2002 appear slightly less than previous
years — this may reflect a slight decrease or an aging temperature sensor (the
temperature sensor in this well should be checked).

Temperatures in the City wells have remained relatively stable since City production
began (Kent Johnson, personal communication), as have temperatures in the BWSWD
wells (Dick Clark, personal communication). Of the BWSWD wells, Griffiths (1990)
wrote that the “geothermal water comes from the wells at a temperature of

* Based on recorded CM #2 temperatures and anecdotal user information.
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approximately 172 degrees Fahrenheit and has shown no change during the last thirty
years of personal experience.”

4.1.5. Aquifer Test Data

A summary of the various well and aquifer tests evaluated for this study is provided in
Table 4-4. Also included are transmissivity values used in previous modeling efforts.
The range of calculated transmissivities reflects the varied nature of the tests and the
heterogeneity of the the aquifer. The 7-day test of BGL #2 in 1982, which utilized
observation at all BGL wells, the BLM well, and both CM wells for analysis, indicated
that hydraulic boundaries or significant lateral changes in permeability are present
within the aquifer.
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Figure 4-13: CM #2 discharge temperatures and BLM water levels.

4.2. Stewart Gulch Area

4.2.1. Description of Use and Development

The Stewart Gulch area is located approximately two to three miles northeast of the
downtown Boise area (Figure 4-14). Primary thermal water users in this area include
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prohibited diversions by Tiegs and Ryan. The apparent intent of the decree was to
protect artesian pressure in the Silkey Wells.

Figure 4-14: Locations of selected geothermal wells in the Stewart Gulch

Area.
Well Alternate Name Entity Current Use
Terteling Motorc:yc:le4 Terteling Ranch Irrigation
Terteling Windsock Terteling Ranch Space heating
Terteling Pool Terteling Ranch Water and space heating
Quail Hollow Upper Tee Ltd. Quail Hollow Golf Course Irrigation
Quail Hollow Lower Nibbler Quail Hollow Golf Course Irrigation
Edwards Edwards Greenhouse Commercial (space heating)
The Terteling Company
Flora Office (formerly Flora Commercial (space heating)
Greenhouse)
Silkey Flora Shed The Terteling Cempany Commercial (space heating)
(formerly Flora
Greenhouse)
Tiegs Flora Triangle The Terteling Company Commercial (currently used

* All references to the Terteling Motorcycle well in this report refer to a geothermal well; a cold-water well also
is present at the same location.
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This figure does not include production from the Terteling Windsock well that is now being used to heat the
Terteling greenhouses (using water rights formerly held by the Flora Company), nor does it include remaining
production at the Flora facility.

Figure 4-15: Estimated geothermal production in Stewart Gulch, 1978 to present.

4.2.2. Hydrogeology®

Two Tertiary basalt layers appear to be the primary source of thermal water in the
Stewart Gulch wells. In contrast to wells in the Boise downtown area, no rhyolite has
been confirmed in the Stewart Gulch wells (Stewart Gulch wells have not penetrated
through the basalt). Water-bearing zones within the basalt layers appear to be at
discrete intervals. For instance, water had to be added to the Quail Hollow well during
drilling (with cable-tool) to suspend cuttings prior to reaching the bottom of the well.
Down-hole camera footage of the Terteling wells shows most basalt fractures to be
filled with calcium carbonate precipitates.

A thick mudstone section of the Terteling Springs Formation overlies the thermal
basalt aquifers. Over 1,100 feet of this low-permeability unit overlies the basalt aquifer
at the Flora Greenhouses, based on drilling logs from nearby wells and interpretation of
natural gamma-ray geophysical logs. Midway up the gulch, at Quail Hollow and lower
Terteling Ranch, the mudstone is continuous from land surface to the top of the basalt
aquifer at 750 feet. At the upper Terteling Ranch, the basalt aquifer is overlain by
sandstone of the sandy facies of the Terteling Springs Formation. At the lower gulch
area, Pleistocene floodplain gravels of the Snake River Formation along the Boise
River overlic the mudstone. The upper portion of the gulch has a sandy facies

’ Most of the text in Section 4.2.2 was provided by Ed Squires, Hydro Logic, Inc., with permission from the
Terteling family.
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Figure 4-16: Hydrograph for the Silkey (Flora Shed) well.
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Figure 4-17: Hydrograph for the Flora Tiegs well.

Quail Hollow Lower (Nibbler)
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Figure 4-18: Hydrograph for the Quail Hollow Lower (Nibbler) well.
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Figure 4-19: Hydrograph for the Quail Hollow Upper well.

Terteling Windsock

Ground Elevation: 2868.2 ft
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Figure 4-20: Hydrograph for the Terteling Windsock well.

Terteling Motorcycle
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graph for the Terteling Motorcycle geothermal well.
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Terteling Pool
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hydraulic property values from these tests have not been
Page 44

23: Hydrograph for the Edwards Greenhouse well.
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Figure 4
Long-term temperature data are not available for this area, although it appears by

anecdotal information that temperatures have remained relatively stable.
Several pumping tests have been conducted in the Stewart Gulch area. However, to the

author’s knowledge,

4.2.4. Temperature Data
calculated.

4.2.5. Aquifer Test Data

4.3. Harris Ranch
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4.3.2. Hydrogeology

The primary source of geothermal water to the Harris Ranch wells appears to be
fractured Cretaceous granite (based on interpretation of 1977 and 1987 Driller’s
Reports for the Harris West well). No basalt or rhyolite was encountered in this or
other nearby shallower wells. The East Boise Fault may bisect the area between East
Boise and the Harris Ranch area (the BWSWD-East and BWSWD-West wells appear
to be located near this fault).

4.3.3. Water Levels

Water-level monitoring at the Harris-West well was conducted from May 1987 through
May 1993, and resumed in August 2002. Water level monitoring in the Harris-East
well began in August 2002. The water levels did not show any significant seasonal
fluctuation (except in those years when the East Well was pumped for irrigation
purposes). The water level in late August 2002 (61 feet below top of casing) was
approximately 8 feet higher than water levels in late August of 1988, 1991, and 1992.
Water levels in the East Well in August 2002 were 10 feet lower than in the West Well.

Figure 4-24: Geothermal wells in the Harris Ranch area.
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The West Well hydrograph shows that pumping occurred during 1987 and 1990.
There is no record of pumping in the Harris East well since that time.

The information above suggests the following:

1. The water level in the geothermal aquifer at the former Kelly’s Hot
Springs has likely declined by approximately 100 feet since 1891,
coinciding with initiation of withdrawals in BWSWD wells. This
estimate is based on (1) the 70-foot depth to water in the Harris East
Well and (2) an estimated 30 feet of surface elevation difference between
the well and the former hot spring. Further investigation of Kelly’s Hot
Spring (elevation, history from 1890 to 1918, etc.) is warranted.

2. The degree of hydraulic connection between the Harris West Well and
the geothermal aquifer in the downtown area can not be determined on
the basis of current data. On-going monitoring is needed to determine if
heating season fluctuations can be measured at the East or West Well.

3. Ttis possible that water levels have recovered by approximately 8 feet
since the early 1990s (Figure 4-25).
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Figure 4-25: Hydrograph for the Harris Ranch West well.

4.3.4. Temperature Data

Long-term temperature data are not available for this area.

4.3.5. Aquifer Test Data

There are no known aquifer test data for this area.
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5.2. Interpreted Hydraulic Gradient

The hydraulic head data collected in the August 2002 mass measurement were used to
estimate horizontal hydraulic gradients in the Boise Front geothermal aquifer system.
Hydraulic gradients were illustrated using two forms of spatial interpolation: kriging
(Figure 5-1) and minimum curvature (Figure 5-2).

In general, the potentiometric surface in Figure 5-1 suggests westerly to southwesterly
flow in the Stewart Gulch and Boise — Table Rock areas. There are not enough data
points to estimate gradient directions within the Harris Ranch area. Based on these
potentiometric surface maps, it appears that there is a hydraulic gradient from the
Harris Ranch area toward the Boise — Table Rock area, which is consistent with the
general westerly (or southwesterly) gradients observed in the downtown Boise and
Stewart Gulch areas. Furthermore, it appears unlikely that there is northwesterly flow
from the Boise — Table Rock area toward Stewart Gulch.

| Color Scale
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2805
2800
2796
2790
2785
2780
2775
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27865
2760
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2726 U B =
@ Geothermal |
Well 4

Llnnits: elevalion abaye mean sea ievéi (_feét). "
Figure 5-1: Potentiometric surface (interpolated with “kriging”, using a
default linear variogram model).

The horizontal gradient maps may include error associated with (1) water column
density differences between wells, (2) different well completion depths, and spatial
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interpolation error. First, the mass measurement included wells that had been shut-in
for a long time, wells that were flowing (at small rates), and wells that had recently
been flowing. Nonetheless, there is general consistency in measurements within
groups of wells, suggesting that the hydraulic gradient observations indicated are “in
the ballpark.” Second, different wells are completed at different depths, so the
horizontal gradients indicated may reflect both vertical and horizontal components.
Finally, spatial interpolation error may have been introduced because of the relatively
small number of points and the spatial distribution (clustering) of the points.
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Figure 5-2: Potentiometric surface (interpolated with “minimum curvature”,
using default interpolation values).
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Civil Engineering ‘
Struet ral Engineering

- Land Surveying

RODNEY I.. BALDWIN
P.E/LS.

4066 HAWTHORNE WAY
BOISE, IDAHO 83703-3923

TELEPHONE: (208) 343-4135
rmimbald@ cableone.net FAX; 344-3506



IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT OF THE
STATE OF IDAHO, IN AND FOR THE COUNTY OF TWIN FALLS

In Re SRBA A. Subcase 63-3073

Case No. 39576 OBJECTION

P e g

Please fill in the following information:

B. NAME AND ADDRESS OF PERSON OBJECTING
Name: Boise Warm Springs Water District
Address: 2440 Old Penitentiary Road
Boise, Idaho 83712
Daytime Phone: 208-344-3596
Name and Address of Attorney, if any:
Bruce M. Smith

225 N. Ninth Street, Ste. 420
Boise, 1D} 83702

C CLAIMANT OF WATER RIGHT AS LISTED IN DIRECTOR’S REPORT

Name: Boise Warm Springs Water District
Address: 2440 Old Penitentiary Road
Boise, Idaho 83712

OBJECTION - Page 1




D. I object to the following elements as recommended in the Director’s Report. (Please
check the appropriate box{es)).

I | Name and Address
Should be:
2. O Source
Should be:
3. = Quantity
Should be:  As claimed
4, 0 Priority Date
Should be;
5. | Point of Diversion
Should be:
6. m Instream Flow Beginning and Ending Point
Should be:
7. N Purpose(s) of Use
Should be:
g, o Period of Year
Should be:
9. n Place of Use
Should be: __ As claimed
10, O 1 object because
C This water right should not exist.
O This water right was not recommended, but should be

recommended with the elements described above.
E. REASONS SUPPORT OBJECTION(S): The claim as made represents the amount of

the water right. The place of use as claimed represents the area where water can be used
pursuant to the right

OBJECTION —Page 2




F. VERIFICATION

State of Idaho )

County of Ada )
BRUCE M. SMITH, duly swom, upon oath, deposes and says:

That [ am the party/claimant filing this objection, as defined by L.C, § § 42-1401A(1) and
(6) or that I am the attorney for the party/claimant objection and that I have read this objection,
know its contents and believe that the statements are true to the best of my knowledge.
D =TT

%UW\W Yo

f@rqg]e M. Smith
A”t"fornei for Boise Warm Springs Water District

Subscribed and sworn to before me on: March , 2006.

l_l_.\\s;v,‘l:!!ﬁ !!?rr:,-,.

\
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&
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o

e i
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OBJECTION ~ Page 3




CERTIFICATE OF MAILING

I certify that on March 23, 2006, I mailed the original and copies of this objection,
including all attachments, to the following persons:

1. Original to:

Clerk of the District Court
Snake River Basin Adjudication
253 Third Avenue North

P.O. Box 2707

Twin Falis, ID 83303-2707

2. One copy to the claimant of the water right at the following address:

Boise Warm Springs Water District
2440 Old Penitentiary Road
Boise, Idaho 83712

3. Copies to:

IDWR Document Depository
P.O, Box 83720
Boise, ID 83720-0098

United State Department of Justice
Environment & National Resources Division
550 W, Fort Street, MSC 033

Boise, ID 83724

Chief, Natural Resources Division
Office of Atforney General

P.O. Box 44449

Boise, ID 83711-4449
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IDAHO DEPARTMENT OF WATER RESQURCES
PRELIMINARY RECOMMENDATION OF WATER RIGHTS ACQUIRED UNDER STATE LAW

05/12/2005

RIGHT NUMEER:

NAME AND ADDRESS:

SQURCE:

QUANTITY:

PRIORITY DATE:

POINT OF DIVERSION:

PURPQSE AND
PERIOD OF USE:

PLACE OF USE:

63-5073

BOISE WARM SPRINGS WATER DIST

2440 OLD PENITENTIARY RD

BCOISE ID 83712

GRCOUND WATER

3.750 CFS
$58.000 AFY

11/05/189%4

TO3N ROZE 512 SESESW Within ADA County

DOMESTIC
HEATING

DOMESTIC Within ADA County

FURPOSE OF USE

01/01
01/01

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

RO2E

RO2E

RO2E

ROZE

ROZE

RO2E

ROZE

RO2E

810

510

511

§11

511

§11

512

513

Lot

Lot

NENE

1 SENE

4 SWNW

NWSW

NESE

SWSE

SESW

NWNW

HEATING Within ADA County

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

ROZE

RO2E

ROZE

RO2E

ROZE

ROZE

RO2E

RO2E

510

810

511

511

811

511

512

813

Lot

Lot

NENE

1 SENE

4 SWHW

NWSW

NESE

SWSE

SESW

NWNW

TRIBUTARY :

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

TO3N

PERIQD QF UEE

12/31
12/31

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZE

ROZ2E

ROZE

ROZE

510

s1o

511

511

811

511

513

514

810

510

511

S11

511

511

513

514

Lot

Lot

Lot

Lot

Lot

Lot

QUANTITY

3 SWNE

2 NESE

NESW

& SESW

NWSE

SESE

NENW

NENE

2 NESE

NESHW

& SESW

NWSE

SESE

NENW

NENE

3.750 CFS

3.750 CFS



PLACE OF USE IS WITHIN THE SERVICE AREA OF THE BOISE WARM
SPRINGS WATﬁR DISTRICT

The boundary encompassing the place of use for this water right is

described with a digital boundary as defined by I.C. Section 42-202B(2) and
authorized pursuant to I.C. Section 42-1411(2} (h}. The data comprising the
digital boundary are incerporated herein by reference and are stored on a
CD-ROM disk issued in duplicate originals on file with the SRBA District Court
and the Idaho Department of Water Resources. A map depicting the placs

of use is attached hereto to illustrate the place of use described by the
digital boundary.

OTHER PROVISIONS NECESSARY FOR DEFINITION OR ADMINISTRATION OF THIS WATER RIGHT:

This partial decree iz subject to such general provisions necessary for

the definition of the rights or for the efficient administration of the water
rights as may be ultimately determined by the Court at a point in time no
later than the entry of a final unified decree. Section 42-1412(€), Idaho
Code.

EXPLANATORY MATERIAL: Beneficial Use

THE USE IS LIMITED TO 2646 RESIDENTIATL AND COMMERCIAL SERVICES
WITH THE BOUNDARY QOF THE BOISE WARM SPRINGS WATER DISTRICT.

WATER IS LOW TEMPERATURE GEQTHERMAL WATER.

WATER TEMPERATURE MEASURED AT 172 DEGREES F.



NOTICE OF ERROR
REPLY

Please type or print clearly, fill out this form completely and mail.

Return this for to IDWR by the deadline date printed below if you want IDWR to change your
recornmendation or you want to let IDWR know that you agree with its recommendation.

YOUR DEADLINE FOR RETURNING A NOTICE OF ERROR REPLY IS: June 24, 2005

Water right number: 63-5073

BOISE WARM SPRINGS WATER DIST
2440 OLD PENETENTIARY ROAD
BOISE ID 83717

Telephone Number: (208) 342-3162

1, Describe the portion of the proposed recommendation with which you disagree (e.g. priority date,
period of use, source}:

Quantity

Purpose of Use / Period of Use
Place of Use

Explanatory Material

2. Describe the changes you wish to make in the proposed recommendation:

Quantity should be 12.89 cfs

Purpose and Period of Use should reflect 12.89 cfs for heating and 12.89 cfs for domestic.
Place of Use should include all service areas subsequently annexed.

Reference to limiting service to 266 services should be deleted.

3 Give a brief explanation as to why you disagree with these portions:
BWSWD's right is 12.89 ¢fs, not 3.75 cfs. The place of use/purpose/period of use should

reflect that the actual number of services and location of those service areas can change over
time due to annexation.

I AGREE with this proposed recommendatioznsfﬁﬁges need to be made.
/

DATE: L// 23 / s SIGNATURE: g/\»— S
Please print your name:/ 514' 22 g;'-r . ?"' A

IDWR Regional Office, 2735 Airport Way, Boise, I} 83705 2083342190




BOISE WARM SPRINGS WATER DISTRICT
ADDITIONAL INFORMATION

DATE: JUNE 28, 2005

BY: MEL SCHULTE

The principal contact during the review and field exam was Rodney Baldwin, P.E. (343-4135).
The company attorney is Bruce Smith. The most recent contact is Bob Sutter, a new addition to
the board of directors. (345-3599)

The claim is based on a Statutory Claim for Domestic and Heating uses in the downtown and
Eastern parts of Boise City. The claim specifies a diversion rate of 12.819 cfs from three low
temnp geothermal wells located behind the old State Penitentiary in East Boise.

The primary issue associated with this claim is the diversion rate. The Statutory claim and SRBA
claim are based on posted notices that indicate the intention of developing 4.273 cfs from three
artesian wells. (3 X 4.273 = 12.819 cfs) Three wells were never put into production. Two wells
have been historically pumped and used but the third well never met diversion standards and is
currently use as a monitoring well.

The three wells are included in the Boise Front Low Temperature Geothermal Resource Area and
are also in the ground water management area established in 1987. There is an abundance of data
concerning the wells on file with Ken Neely at the State Office, IDWR.

The recommended diversion rate of 3.75 cfs and the annual volume of 958 AF are based on
information provided by Bob Sutter that he obtained in the company's production records from
1977 to 1989. (See the memo dated 3/5/2005 prepared by Bob Sutter) The information provided
by Bob changed our initial recommended diversion rate of 2.45 ¢fs and annual volume of 770 AF
t0 3.75 ¢fs and 958 AF. Bruce Smith will most likely challenge the recommended rate and
volume numbers mentioned above. He is interpreting a section of Idaho Code to mean that the
diversion rate claimed in a statutory claim is the diversion rate guaranteed by the Code.

There is concern by the district that the limitation of 266 residential and commercial services is
100 restrictive to their future growth. The number 266 is the number they provided in their
original claim filed in 1989. Their statutory claim filed in 1983 indicates they service the Idaho
Dept of Health & Agriculture labs, 238 households for heating and 207 households for domestic.
It appears the total number of services described in the statutory claims is 239 so the number we
recoinmended, 266, is the larger of the two. Baob Sutter searched their records to find out how
many of the services not is use in the mid-1980"s still had pipes attached to their main lines but
“valved-off”. He arrived at the number 351 that includes current users and non-users with
“valved-off” lines. The district wants us to use the “stubbed-in” policy used in licensing as a
determination as to how many service units we recommend. After a discussion with Dave Tuthill
and Nick Spencer it is our opinion the “stubbed-in” policy does not apply in determining the
number of uses in a beneficial use claim. Therefore, we will leave the number of service units at
2606.

The POD was established by GPS and USGS topo map Boise South, Idaho.



The notice of error filing by Bruce Smith indicates disagreement with our entire recommendation
but no changes were made. He did not provide any additional evidence to support his notice of
error filing so it is apparent that he wants to take the recommendation to the objection period.

MTS



CONFIDENTIAL ATTORNEY WORK PRODUCT
NBS NOTES TO FILE 3-21-06
WATER RIGHT NO. 63-5073

NOTES RE BOISE WARM SPRINGS WATER DISTRICT RIGHTS PER
RESEARCH INTO BRUCE SMITH’S QUESTION AS TO WHY THE CAP ON
THE NUMBER OF HOOK-UPS

This right is recommended for domestic and heating. It has a diversion rate of 3.75 ¢f%
and a diversion volume limiter. A further limitation is a cap of 266 hook-ups. Bruce
Smith is concerned about why we have a cap on the number of hook-ups because it limits
the company’s ability to expand service to new users.

According to Jan and Dave it has been our historic practice on domestic uses to list the
number of units served as a further measure of the extent of historic beneficial use in
order to avoid enlargement of the right. The idea is that if a user is going to add more
hook-ups he is going to be enlarging the right and needs to file an application for a new
water right in order to do that. Moreover, we cannot treat the use as municipal because
42-202B(6) excludes geothermal use from the definition of municipal.

However, the question in this case is whether a limit on hook-ups is necessary if you have
both a diversion rate limit and a diversion volume limit. If for instance, through addition
of insulation to existing homes the amount of water used for geothermal heating is
reduced by one-half per house, why cannot the company hook up additional houses so
long as neither the diversion rate nor diversion volume limiter is exceeded? According to
Dave the reason for this might be that the diversion volume limiter might not be an
accurate measure of the historic diversion volume—i.e. it might simply be the diversion
rate multiplied out over 24 hours per day times 365 days in a year. If this is how it is
calculated it does not serve as an accurate measure of the historic annual volume
diverted, and hence cannot serve as a usable limiter on the use.

If on the other hand, the diversion volume recommended is an accurate measure of
historic use, based upon credible historic data, then it would serve as a useful limit to
prevent enlargement of the right. According to Dave, if we have a good diversion
volume measurement to serve as an accurate measurement of historic beneficial use, we
should not care if the company increases the number of hook-ups through more efficient
use of the resource so long as the historic diversion rate and volume are not exceeded.

Therefore, if we have a good diversion volume number we would not need a cap on the
number of hook-ups. Accordingly, if we are to remove the cap on the number of hook-
ups per Bruce Smith’s concerns, we first need to determine how good the diversion
volume number is as a measure of historic beneficial use. Therefore, we need to find out
where the diversion volume number on the recommendation came from, and, if it is not
an accurate measure of historic use, then we need to ask Bruce and Bob Suiter to provide
us an accurate number if we are going to agree to remove the cap on the number of hook-
ups.



Field Exam Date

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES
ADJUDICATION FIELD REPORT

Prior to Field Exam

Copy of Claim, claim has been signed, sealed, and dated by notary?

Check fees paid

Well logs (if needed)

Copy of topo or NAPP

Check of Govt. Lots, if needed, Govt. Plat/Tax lot information

Check POD & POU overlap, see below — include overlapping right for exam
Evidence of Priority — if none, talk with claimant

CLAIMANT INFORMATION - verify contact information is complete

Claim No(s) 6 35073 - X
OWHCR%MM_M_MhOM No. ?43 - 413¢h= @z&f&%ﬁw
Current Address: 3 Ys - 5‘—5?7 = / :

No change NAME IS THE SAME
NEW OWNER
No change Address
NEW ADDRESS
How long owned property?

Accompanied by: _ff?d é@é&o—m

PRIORITY DATE

W~ No change — Complete evidence submitted or not necessary
Q Incomplete — Claimant should be asked when water was first used and submit proof of date.

O Priority date is acceptable/within mandatory filing dates?

0D0O0DOGO

CoCcoo

Priority date, per claimant, is;_//—& ~/ g ?#

Viea/ awd. V/96.

Tributary to

@ No Change ~SAME SOURCE
Q@ Source found is different than claimed:

POINT OF DIVERSION

@ No change
O POD found is different than claimed:
0 If different, when did POD change?




DIVERSION AND DELIVERY SYSTEM

. Points of Diversion:
ID | Govt |'1/4 | 1/4 | 1/4 | Sec. | Twp. | Rge. | County | Method of Determination/Remarks
# |Lot# GPS ID

SE|SE |si] 12 | BV [3& %_&w

Descnpuon of diverting works . .

OVERLAP REVIEW
7 24-.4_2.

Other water rights with the same point of diversion:
Does overlap add acres or uses to existing system, increase rate of flow or volume, or other? Explain:

WATER USES

O No change

O Different Uses
Use . From_/~/ To_/R2~3/ Amom_Q'ZQ_CFS____AFA
Use From_/~]  To /8~3| Amoum_ 3, A5 CFs __AFA
Use From To Amount _CFS AFA

TOTAL VOLUME - Groundwater only

A @ Incomplete on claim, the total is, Amount ;3 ’ 25 CFS __zgg___AFA '*

O Changes found, the new total is, Amount CFS AFA
Q More than 1” per Acre? Yes (claimant must complete excess flow sheet
2 BAS KD = GSEHF

212, QMjWMM 979"

NON-IRRIGATION USES:
&~ No change
Q Changes Exam found: Domestic # of homes
Types _ Additional comments;_.£Z
PLACE OF USE:

4 ¥ B NoChange
Q Changes shown below:



"t

]
Z ,4 % ‘ Totals
Place of U NE _ NW SwW SE

TWP RGE [SEC {NE | NW |SW | SE |NE|NW |SW |[SE|NE | NW | SW | SE | NE | NW | SW | SE

Overlap with other water rights:

Does overlap increase rate of flow, volume, additional acres, different source for same acres? Explain:

-

=y
g 7 L7
Deivery System Narrative: L0 ¢ e fold vt dll OO0 AL fang i Bived
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(Al 7 i Via s
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m ] ’A’ -‘41 oA L

M bl 2afris

.
v 3.0 g rfad

1 it 2 e a il

Well or Diversion Motor Make Hp | Motor Serial No. Pump Make Pump Seriat No. or

Identification No Discharge size
GPS ID

FLOW MEASUREMENTS: . .
Attach appropriate documents

NABRA ' MENTS |
" /-’ TIVE/REMARKS/COMMENTS
e

1 ! L ‘4‘
@%3&0 e b i aid D pracet e~ Bousse et -
end W) ld] nmmrlma”ﬁ G917,
i S - /o
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AFTER EXAM THE FILE SHOULD CONTAIN:
O Completed claim checklist
Q Photographs of POI¥s and POU
Q GPS readings
O Completed map and or GIS layout showing POD’s and POU

DATE EXAM CONDUCTED: _ /& ~/4,~0 3

FIELD EXAMINER:

"y



| '. PROIUCTION TEMPERATURE AND WATER LEVEL

)ATA FOR THE FOUR HEATING SYSTEMS N
_H * THE BOISE FRONT LOW TEMPERATURE ﬁ :
‘--?H GEOTHERMAL RESOURCE AREA 1977-1997 .

Kenneth W Neely e -

- T - . PR

N ’ i $- _"_': A ol ‘.‘_ - -t - ' T

‘Dlstﬂct Heatlng Systems Q
VeteransAdnnmstmtlon —_
\/ Gity of Boise = -
L ¢ State of Idaho _
/ Boise Warm Sprmgs LY 1PN
-”':Z_WaterDlsmct
Well Locations
A Injection Well o
_I Monitoring Well (BLM) A
o ProductionWell ~ JI |1

Idaho Department of Water Resources-.' |
o Open—Flle Report |
June 1998




GEOTHERMAL DEVELOPMENT IN THE BOISE AREA

The first two geothermal wells in the United States were drilled near Boise, Idaho, in
1890 and 1891 (Boise City Public Works, 1993). The wells were completed near some thermal
springs located about two miles east of Boise (Figure 5). Both wells were drilled to depths of
400 feet (Table 1}. Although there are no well driller’s reports for the two wells, it is assumed
that the wells were completed in the thyolite rocks of the Idavada Group. The wells are believed
to have been drilled through a major down-to-the-southwest normal fault that trends
northwest/southeast along the toe of the Boise Front Foothills. This fault and other associated
faulting are interpreted to be the conduits for upward migration of geothermal water along the
Boise Front.

Fgure 5. Original well house for the Boise Warm Sprm Water District’s two geotheal production wells
{(from Burnham and Wood, 1983).

By 1892, the water from the wells was being used to heat homes, businesses and a
15,000 square foot Natatorium in east Boise. The Natatorium no longer exists but the
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geothermal water is stifl being used to heat 226 homes and 36 commercial buildings on and near
Warm Springs Avenue and in part of the downtown Boise area (Figure 6). Today, the Boise
Warm Springs Water District (BWSWD) maintains the production wells and delivers the water
to the customers. The used geothermal water is discharged to the Boise River through the city
sewer system (Berkeley Group, Inc., 1990). BWSWD drilled a third well in 1981 about 650 feet
northwest of the two production wells. The well, which is believed to be on the upthrown side
of the fault, did not encounter sufficient quantities of geothermal water for production. The well
is being used for monitoring water levels.

Table 1. Selected wells in the Boise Front geothermal area.

System Well Name | Location Reported Depth | Year Use!
{feet below land | Drilled
surface)

Boise Warm BWSWD West | 3N 2E 12CDDD1 400 1891
Springs Water
District BWSWD East | 3N 2E 12CDDD2 400 1891
(BWSWD) BWSWD#3 | 3N 2E 12CDDCI 587 1981 UM
State of Idaho CM #1 3N 2E 10AADAL 2,152 1981 I
Capitol Mall -
(State or CM) CM #2 3N 2E 10AABBI1 3,030 1981 A
City odeoise BGL #1 3N 2E 11ABCAL | 2,008 1981 U
(previously '
owned by Boise | BOL #2 3N 2E 11ABBCI 880 1981 A
Geothermal .
Limited (BGL)) BGL #3 3N ZE 11BAAAIL 1,897 1981 A

BGL #4 3N 2E 11ABCB2 1,103 1981 A
Veterans YA#] 3N 2E 02CDCD1 1,666 1983 A
Administration
Regional VA #2 3N 2E 02CBCC2 1,840 1983 U
Hospital (VA) | yp 43 3N 2E 02CBCC3 2,300 1987 I
Other BLM 3N 2E 11BABDI 1,222 1976 M

! Use codes: A = heating; I = injection; M = monitoring; U = unused.

In the mid-1970%, the increasing cost of heating created new interests in alternate heat
sources such as geothermal. In 1976, EGG /INEL drilled the Bureau of Land Management
(BLM) and Beard exploration wells, along with three geothermal test holes, in the downtown
Boise area’ At about the same time, the State of Idaho Capitol Mall complex was expanding.
This development prompted then-Gevernor Andrus to request a federal study to determine the
feasibility of geothermal heat for the State’s building in downtown Boise (Austin, 1978).

The State Health Laboratory was retrofitted for geothermal heat as a pilot project in
1977. The success of the State Health Laboratory project motivated the State of Idaho to drill

Boise Front Geothermal - 10
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GEOTHERMAL MONITORING DATA

Data collection for the four systems is accomplished through manual readings and
computer data loggers. The BWSWD and the State systems currently use electronic devices to
capture monitoring data.  Automation of data collection using data loggers has been discussed
for the City and Va systems but has not been implemented yet.

‘The BWSWD began recording production data in September, 1977 (Boise Warm
Springs Water District, 1989). Production data are currently being recorded using two methods:
1) hand-written daily logs, and 2) a data logger. The BWSWD submits a summary of the hand-
written logs to IDWR that lists production by month and by year. The data logger captures a
production value once every 10 minutes. IDWR downloads the datalogger every three months.

Maximum monthly production for the BWSWD has decreased over the past 20 years
from almost 50 million gallons per month to about 30 million gallons (Figure 11). Annual
production by water year for the BWSWD has decreased from a peak of over 300 million
gallons to about 220 million gallons (Table 2; Figure 12). The reasons for the decline are: 1)
better heating efficiencies because of the addition of new pipe insulation on main and service
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Figure 11. _Monthly production for the Boise Warm Springs Water District heating system, 1977-1997.
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Table 2. Production By Water Year' For The Four Heating Systems In The Boise Front Geothermal Area.

PRODUCTION IN MILLIONS OF GALLONS
Water Year BWSWD State City VA Total
1978 256.0 | 256.0
1979 312.2 - o 3122
1750 308.1 308.1
1981 239.4 239.4
1982 276.0 276.0
1983 283.5 283.5
1984 | 300.1 162.9 166.7 629.7
1985 281.1 175.4 1214 5779
1986 2532 192.0 176.8 622.0
1987 183.3 1691 1889 541.3
1988 199.4 1388 123.8 462.0
1989 278.0 120.0 158.0 | 556.0
1990 244.6 68.3 1223 118.2 553.4
1991 245.7 177.6 1213 115.4 660.0
1992 2433 139.0 123.3 116.7 622.3
1993 2393 177.6 156.0 137.0 709.9
1994 214.7 179.6 122.5 137.4 654.2
1995 221.2 150.8 129.9 151.4 653.3
1996 2266 119.6 132.1 186.2 664.5
1997 212.8 1122 130.7 203.6 659.3
Average 250.9 155.0 141.0 145.7 660.5
production | (1978-1997) | (1984-1997, | (1984-1997) | (1990-1997) | (1991-1997)
minus 199(})

'Water year runs from October 1 to September 30. For example, water year 1978 started on October 1, 1977 and
ended on September 30, 1978.

250 9.mq 325 550 = 770 #F
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LEGD oot to o point 10 reat Eaust of the Eust 1ins e Tiirtoonth Otrouvt ond)
ubout 13945 foot from nuold wolls togethos with oll the lotoral pipos. wnd:Hifes
condults ocnnovoting suild wmaln condad’ with S buildlazzi and po 1400 g whip
sald wateor is or way bo usade S TECERE B & e
Pestaed at op neor the po

2ud day <f Bovagber, 1299, - iy

s e 1 e e e s el

™

iy i .
e, et e b e b 2

liot & Cold ¥ator Cowpeny;
proprintor and Cloimant,
By C.N.Yoorn Prostdent.: -

Attust:B.S.llore
Sacretory

Etatn of Idshs, )
iv 5% A et .
Gounty ©f Ads. |} Denjamtin S.llowe, of Bolan Clty; Ada Coun
Stats of Idaho, bainy first duly sworn, deposes and saysy that he of lewful
ags and 13 the Secratary of th: Artnslap ot ant Cold Wetar Comnany, Lludtad
s corporaticn, end the sppropriator and olalmant of tha watar rizht drscribved
in thn foregoing notice. That the statements in sald notice arsy true, ond thet
the originsl notlon, of which the foregoing 1s & trus <3py was postad in & 7
conspiouzua place near the artosion wella of sald copany, the point of dlvare
sion of sald water, et fiva e'clock P.M: c2 the twonty~thind day Q2 Wavombar, T
1999, : A g el D : o

BoS.dows o L

fubscriood and sworn to bafore me A
trhis twonty-fourth day o November,1399.%

Richard H.Johnaoq. ! V.5.T.8
{ _SEAL ) - T 7 Hotwry Publig B S.ll.
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IDAHO DEPARTMENT OF WATER RESOURCES
Adjudication Recommendation Report 63-5073 V1
WATER RIGHT NUMBER: 63-5073 V1

Qwner Tvpe Name and Address

Currant Owner BOISE WARM SPRINGS WATER DIST
2440 OLD PENITENTIARY RD
BOISE, ID 83712
(208)342-3162

Attorney MOORE SMITH BUXTON & TURCKE, CHTD

ATTN:BRUCE SMITH
225 N 9TH ST, STE 420
BOISE, ID 83702
(208)331-1800

Priority Date:  11/05/1894

Basis: Beneficial Use
Status: Active
Sourca Tributary
GROUND WATER
Beneficial Use From To Diversion Rata Annual Volume
DOMESTIC 01/01 to 12/31 3.750 CF3
HEATING 01/01 to 12/31 3.750 CFS
Total Diversion: 3.750 CFs 958.00 AF
Location of Point(s) of Diversion
GROUND WATER SE1/4SE1/45W1/4 Sec. 12, Twp 03N, Rge 02E, B.M.
ADA County
Place of Usa
DOMESTIC Within ADA County
TO3N ROZE S10 NENE TO3N RO2E $10 Lot 3 SWNE
TO3N ROZ2E 810 Lot 1 SENE TO3N RO2E 310 Lot 2 NESE
TO3N RO2E S11 Lot 4 SWNW TO3N RO2E S11 NESW
TO3N RO2E St1 NWSWwW TO3MN RO2E S11 Lot 6 SESW
TO3N RO2E S11 NESE TO3N ROZE S11 NWSE
TO3N RO2E S11 SWSE TO3N ROZE S11 SESE
TO3N RO2E S12 SESW TO3N ROZE S13 NENW
TO3N RO2E S13 NWNW TO3N ROZE S14 NENE
HEATING Within ADA County
TO3N RO2E S10 NENE TO3N RO2E $10 Lot 3 SWNE
TO3N RO2E S10 Lot 1 SENE TO3N RO2E S10 Lot 2 NESE
TO3N ROZE S11 Lot 4 SWNW TO3N RO2E 811 NESW

TO3N RO2E S11 NWSW TO3N RC2E S11 Lot 6 SESW



Page 2

TO3N ROZE S11
TO3N RO2E S11
TO3N RO2E S12
TO3N RO2E S13

IDAHO DEPARTMENT OF WATER RESOURCES
Adjudication Recornmendation Report 63-5073 V1

NESE TO3N RO2E S11 NWSE
SWSE TO3N RO2E S11 SESE
SESW TO3N ROZE S13 NENW
NWNW TO3N ROZE S14 NENE

Conditions of Approval:

1. 129

2. 135

3. Cc18
Remarks:

PLAGE OF USE IS WITHIN THE SERVICE AREA OF THE BOISE WARM SPRINGS WATER
DISTRICT

The boundary encompassing the place of use for this water right is described with a digital boundary as
defined by 1.C. Section 42-202B(2) and authorized pursuant to |.C. Section 42-1411(2)(h}. The data
comprising the digital boundary are incorporaied herein by reference and are stored on a CD-ROM disk
issued in duplicate originals on file with the SRBA District Court and the ldaho Department of Water
Resources. A map depicting the place of use is attached hereto ta illustrate the place of use described
by the digital boundary.

This partial decree is subject to such general provisions necessary for the definition of the rights or for
the efficient administration of the water rights as may be ultimately determined by the Court at a point in
time no later than the entry of a final unified decrea. Section 42-1412(6}), Idaho Code.

1.  Explanatory THE USE IS LIMITED TO 266 RESIDENTIAL AND COMMERCIAL SERVICES WITH THE

BOUNDARY OF THE BOISE WARM SPRINGS WATER DISTRICT.

2.  Explanatory WATER TEMPERATURE MEASURED AT 172 DEGREES F.

3. Explanatory WATER IS LOW TEMPERATURE GEOTHERMAL WATER.

Comments:

1. mschuite 3/26/2004 GROUND WATER MANAGEMENT AREA

Comment: THIS RIGHT IS WITHIN THE BOISE FRONT LOW TEMPERATURE GEOTHERMAL GROUND WATER
MANAGEMENT AREA AND THE USE OF WATER UNDER THIS RIGHT MUST BE MONITORED AND REPORTED TO
THE IDAHO DEPARTMENT OF WATER RESOURCES
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BOISE WARM SPRINGS WATER DISTRICT
PHOTOGRAPHS DATED 10/14/2002

PHOTO #1

PUMP HOUSE AND POD
SITE BEHIND THE OLD
STATE PENETENTARY.

PHOTO #2
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Paga 1 07/09/2002
IDAHQO DEPARTMENT OF WATER RESQURCES
Water Right Report 63-5073
WATER RIGHT NUMBER; 63-5073
Owner Type Name and Address
Current Owner BOISE WARM SPRINGS WATER DISTRICT
PO BOX 114
BOISE, ID 83701
Priority Date:  11/05/1894
Basis: Statutory Claim
Siatus: Active
Source Tributary
GROUND WATER
Benelicial Use From To Divarsion Rate Annual Volume
HEATING 1/01 to 12/ 12.819 CFS
DOMESTIC 1/01 to 12/31 4.273 CFS
Total Diversion: 12.800 CFS
Location of Point{s) of Diversion
GROUND WATER S E_ SE1/45W1/4 Sec 12, Twp 03N, Rge 02E, B.M.
ADA County Z St
//j@/uerﬁ"fav /O A/W S
Blace of Use . - 5o g O3
HEATING ﬂ.ﬂ - /0 </
Twp Rge Sec NE | NW | SwW SE
| NE | NWW | SW | SE | NE | NW | SW | SE | NE [ NW | SW | SE | NE | NW | §W | SE | Totals
03N O2E 10 X X X | | X
) | |
03N 02E 11 X | X X X| X X X X
| |
03N 02E 12 I I X X
| |
03N 02E 13 | X X i | |
| | | {
D3N 02E 14 } X | | | |
[ | | |
MESTI m




Page 2 07/09/2002

IDAHO DEPARTMENT OF WATER RESQURCES
Water Right Report 63-5073
1.  Genseral PAJ 680 AC.

Comments:

Dates and QOther Information:

Licensed Data:

Decread Date:

Water Supply Bank Enrollment Accepted:
Water Supply Bank Enrollment Removed:
Enlargemant Use Priority Date:
Enlargement Statute Priority Date:
Formal Action Date:

State or Federal;

Owner Name Connector:

Water District Number:

Generic Max Rate Per Acre:
Generic Max Volume Per Acre:
Decree Defendant:

Deacree Plaintiff:

Civil Case Number:

Judicial District:

Swan Falls Trust or Nontrust:
Swan Falls Dismissed:

DLE Act Number:

Caray Act Number:

Mitigation Plan: False



Pags 1 07/09/2002
IDAHO DEPARTMENT OF WATER RESOURCES

. Adjudication Claim Report 63-5073
WATER RIGHT NUMBER: 83-5073
Owner Type Name and Address
Current Owner BOISE WARM SPRINGS WATER DISTRICT
: 2440 OLD PENITENTIARY RD

BOISE, ID 83712

(208)342-3162
Priority Date:  11/05/1894
Basis:
Status: Active
Source riby
GROUND WATER
Beneficial Use From __ To Diversion Rate Annual Volume
DOMESTIC 1/01 to 12/31 4.000 CFS '
HEATING 1101 to 12/31 8.819CFS

Total Diversion: 12.819 CFS

Location of Poini(s) of Diversion W
GROUND WATER

SE1/4SE1/4SW1/4 Sec. 12, Twp/03N, Rge 02E, B.M.
ADA County

NW [ | SE I
lNWlmlsﬁlﬂﬁlmlmlﬁﬁlﬂilmlﬂﬂlﬁﬁlmala

>
>
>
>
>
=
>

HEATING

Twp Rge Sec | NE H NW I SwW H SE |
| NE |NW | SW | SE { NE | NW | SW | SE | NE | NW | SW | SE | NE | NW | Sw | SE | Totals
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03N 02E

03N 02E

03N 02E

03N 02E

03N 02E

iti

Bemarks:

10

11

12

13

14

07/09/2002
IDAHO DEPARTMENT OF WATER RESOURCES
Adjudication Claim Report 63-5073
X X X | | X |
| i | |
| X | X X X] X X X X4
| | | [
| | X | |
| [ | |
| X X | } |
| | | |
X i | | |
| | | |
oval:

1. General . DISTRICT OWNS WELL SITE. CITIZENS IN DISTRICT OWN INDIVIDUAL PARCELS.

Comments:

an

DISTRICT PROVIDES SERVICE TO STATE OF IDAHO HEALTH AND AGRICULTURE,
CORRECTIONS AS WELL AS RESIDENCES AND GOMMERCGIAL OFFICE.

3 WELLS AT 400' X 12*, 2 PUMPS, 16000' +- TRANSMISSION AND DISTRIBUTION
SYSTEM, 266 SERVICE CONNECTIONS. OME WELL INACTIVE AT THIS TIME.
BOISE GEOTHERMAL AQUIFER.

r Information:

Claim Received Date: 711411989
Enlargement Use Priority Date:
Enlargement Statute Pricrity Date:
State or Federal: S

Owner Name Connector:

Water District Number:

Generic Max Rate Per Acre:
Generic Max Volume Per Acre:
Swan Falls Trust or Nontrust:
Swan Falls Dismissed:

DLE Act Number:

Caray Act Number:

Mitigation Plan: Faise



Page 1 10/16/2002

IDAHO DEPARTMENT OF WATER RESOURCES

Water Permit Report 63-9180
. WATER RIGHT NUMBER: 63-9160
Owner Type Name and Address
Current Owner BOISE WARM SPRINGS WATER DIST
2440 OLD PENITENTIARY RD
BOISE, ID 83712
(208)342-3162
Priority Date:  06/27/1978
Basis: .
Status: Aclive
Source Tributary
GROUND WATER
HEATING 101 to 12/31 4.000 CFS
DOMESTIC o1 to 12131 4.000 CFS
Total Diversion: 4.000 CFS
Locsati oint(s) of Diversion
GROUND WATER SE1/4SW1/4 Sec, 12, Twp 03N, Rge 02E, B.M.
ADA County
Place of Use

Conditions of Approval:

1. 004 Theissuance of this righl does not grant any right-of-way or easemant across the land of ancther.
2. 010  Return water shall be treated to insure that the efflusnt meets interstate stream water quality standards.
3. 01C  Aflow measurement port or other device as specified by the Department shall be installed by the right

Remarks:

1. General

Comments:

1. SKAGGS 91019

holder to provide for the installation of measuring equiprment and the determination of the rate of
diversion by the Department.

P/U WITHIN BOISE WARM SPRINGS WATER DIST.

MORATORIUM HOLD

Comment: On hold in Boise Front Low Temparature Geothermal GWMA Moratorium; request for extension of time

pending.

Dates and Other Information:



BEFORE THE DIRECTOR OF THE DEPARTMENT OF WATER RESOURCES
OF THE

STATE OF IDAHO

IN THE MATTER OF THE BOISE FRONT fh ORDER ESTABLISHING

LOW TEMPERATURE GEQTHERMAL RESOURCE ) A GROUND: WATER
GROUND WATER MANAGEMENT AREA } MANAGEMENT AREA -

)

This matter having come before the Director of the Department
of Water Resources as a result of declining water levels reported in
the low temperature geothermal resource sys;em, the Director Finds,
Concludes and Orders as follows:

FINDINGS OF FACT

1. The Director of the Department of Water Resources has the
responsibility to administer the ground water basins of the State to
protect prior rights yet allow full economic development.

2, There is a growing cancern that the present stage of per-
‘mitted development of the low temperature geothermal resource system
in the Boise Front Area may be approaching the conditions of a criti-
cal ground water area,

3. Two of the three major users of the thermal system came on
line in the early 1980's,

4. Outstanding, approved permits allow for the additional
development of more than 30 cubic feet per second from the low temper-
ature geothermal resource system.

5. The early priority user of the thermal system has ex-

pressed concern over declines in production and recovery of their
wells over the past few years. DE@EEWEB

JUN 181887

Depariment of Water Res_ources
Western Regional Office



6. A prelimina;y study pérformed by Boise State University on
several wells in a portion of the low temperature geothermal resource
system indicates that the resource may be limited and that significant
declines in water levels in pumped and monitored wells within the

system are occurring.

CONCLUSIONS OF LAW

1. 8ection 42-226, Idaho Code, declares all_ground waters to
be the property of the State, and charges the State with supervising
the appropriation and allotment of the same so that early appropria-
tion of underground water are protected in the maintenance of reason-
able groundwater pumping levels.

2. In order to establish whether withdrawals from the low
temperature geothermal resource:system are exceeding the capacity of
the system to provide an ongoing supply of water and to protect early
appropriators, all existing wells and future wells that obtain water
either from a depth greater than 300 feet and/or a temperature of 85°%
within the area designated, must be monitored and controlled.

3. Section 42-233b, Idaho Code, authorizes the Director of
the Idaho Department of Water Resources to designate areas as “ground-
water management areas" to allow increased management of the ground
water resources.

ORDER

NOW, THEREFORE, IT IS HEREBY ORDERED that the following des-
cribed area be included within and designated as the "Boise Front Low
Temperature Geothermal Resource Ground Water Management Area"™ pursuant

to provisions of Section 42-233b, Idaho Code:

ORDER ESTABLISHING A GROUNDWATER MANAGEMENT AREA - Page 2



From a point of beginning at the Northeast corner of Sec.
8, T4N, R2E; thence southerly 1 mile to the southeast cor-
ner of Sec. B; thence easterly approximately 3 miles to the
northeast corner of Sec. 14; then southerly 2 miles to the
southeast corner of Sec. 23; thence easterly 2 miles to the
northeast corner of Sec. 30, T4N, R3E; thence southerly 2
miles to the southeast corner'of Sec. 31; thence easterly
approximately 1 mile to the southeast corner of Sec. 32;
thence southerly approximately 2 miles to the northwest
corner of Sec. 16, T3N, R3E; thence easterly 1 mile to the
northeast corner of Sec. 16; thence southerly 1 mile to the
southeast corner of Sec. 16; thence easterly 1 mile to the
southeast corner of Sec. 15; thence southerly approximately
5 miles to the southeast corner of Sec. 10, T2N, R3E;
thence westerly approximately 9 miles to the southwest cor-
ner of Sec. 8, T2N, R2E; thence northerly 4 miles to the
southwest corner of Sec. 20, T3N, R2E; thence westerly
approximately 2 miles to the southwest corner of Sec. 24,
T3N, R1E; thence northerly approximately 4 miles to the
southwest corner of Sec. 36, T4N, R1E; thence westerly 2
miles to the southwest corner of Sec. 34; thence northerly
approximately 5 miles to the northwest corner of Sec. 10;
thence easterly approximately 5 miles to the point of be-
ginning.

IT IS FURTHER HEREBY ORDERED that the resource of concern
is the ground water greater than 85°F and/or the ground water at a

depth of 300 feet or more below land surface.

DATED this _/4 ﬁ4: day of ::ﬁééi?e’ 1987.

A. KENNETH DUNN
Director

Yoy

ORDER ESTABLISHING A GROUNDWATER MANAGEMENT AREA - Page 3
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BEFORE THEVDEPARTMENT OF WATER RESOQURCES
QOF THE

STATE OF IDAHO

IN THE MATTER OF A COMPREHENSIVE )
MONITORING PROGRAM IN THE BOISE ) ORDER REQUIRING
FRONT LOW TEMPERATURE GEOTHERMAL ) MONITORING AND
RESOURCE GROUND WATER MANAGEMENT ) RECORD KEEPING
AREA ‘ )

)

This matter having come before the Director of the Depart-
ment of Water Resources (Department) as a result of reported
water level declines of the Boise Front Low Temperature Geother-
mal Resource Ground Water Management Area, and the need for a
.comprehensive monitoring system, the Director finds, concludes
and orders as follows: |

, FINDINGS OF FACT

1. The Director of the Departmenf has the responsibility
to administer the ground water basins of the State to protect
prior rights yet allow full economic development.

2. The Boise Front Low Temperature Geothermal Resource
Ground Water Management Area was designated by the Director on
June 15, 1987.

3. A preliminary study performed by Boise State Universi-
ty on several wells in a portion of the management area indicates
that the resource may be limited and that significant declines in
water levels in pumped and monitored wells within the system are

occurring.



CONCLUSIONS OF LAW
1. Section 42-226, Idaho Code, declares all ground waters
to be the property of the State, and charges the State with su-

pervising the appropriation and allotment of the same so that

“early appropriation of underground water are protected in the

maintenance of reasonable groundwater pumping levels.

2. Section 42-233b, Idaho Code, authorizes the Director
of the Department of Water Resources to require all water right
holders within a designated ground water management area to re-
port withdrawals and other necessary information for the purpose
of assistfng him in determining water usage and available ground
water supplies.

ORDER

NOW, THEREFORE, IT IS HEREBY ORDERED that Boise Geothermal
LTD shall install and maintain equipment and forward to the
Department on a monthly basis the following information:

1. Continuous withdrawal rate and withdrawal volume
amounts,

2. Continuous casing pressure and/or drawdown measure-
ments on production and injection wells.

3. Temperature of withdrawn and injected fluids on a
daily basis.

IT IS FURTHER ORDERED that within thirty (30) days of this
Order Boise Geothermal LTD shall submit a written proposal to the

Department for review and approval describing a monitoring pro-

ORDER REQUIRING MONITORING & RECORD KEEPING -~ Page 2



K

o
)

gram and equipment to be used and/or installed to comply with
this order.

777
Dated this Z 7 = day of

ORDER REQUIRING MONITORING & RECORD KEEPING - Page 3
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wigtey Rasoureesd June 1988

MANAGEMENT POLICY
FOR

THE BOISE FRONT GROUND WATER MANAGEMENT AREA

I. GENERAL

A,

Introduction

Beneficial use of warm ground water for its heat value is
a part of the heritage of the Boise area. Wells were
constructed as early as the 1890’s to increase the
available supply. Policies intended to foster the use of
renewable energy resources caused a renewed interest in
development of the heat resources in the 1970's. Several
Eignificant space heating projects commenced using warm
water in the early 1980’s, and projects to continue

expanding the use are now being pursued.

The recent increase of diversions from the aquifer,
however, have been accompanied by decreases in aquifer
water levels and pressures. Some reduction in temperature
has been measured in at least one of the producing
systems. On June 15, 1987, the Idaho Department of Water

‘Resources (IDWR) designated the Boise Front Ground Water

Management Area (BFGWMA) to allow increased management of
the resource (Figure #1). The continued interest in
additional development as represented by applications and
undeveloped permits continues to concern some existing
users. Several petitions were filed in January 1988,
seeking a suspension of processing of applications and a
mnoratorium on further development of undeveloped permits.

The purpose of this draft plan is to summarize the
present knowledge of the aquifer and the low temperature

. geothermal resource, review legal responsibilities and

authorities, and to propose a policy to guide IDWR

‘administrative actions.

The Aquifer

The Boise area is underlain by three aquifer systems: A
shallow cold water system, a deeper cold water artesian
system and a still deeper low temperature geothermal
artesian system., Not all three aguifers exist in all
areas. The low temperature geothermal aquifer systenm,
which 1is the only aquifer addressed in this plan, is
thought to be a fractured media ground water system which

~1-
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THEORETICAL HORSEPOWER EQUATION WCRKSHEET (cjh 1/92)

Water Right No.:
Examiner:

Date of Field Exam:

P/D No.:

PUMF HORSEPOWER
BOOSTER HORSEPOWER

PUMPING LEVEL
DISCHARGE PRESSURE

RATE OF FLOW (cfs)

A63-5073
mel schulte
10/14/2002

QPTION 1
East Well

60
0

155

15

OPTION 2
West Well

60
a

155

15

1.95

QPTION 3
Two Wells

12¢
0

155

15

3.90



FROM:

TO:!

RE:

KEN:

08/29/01

BOISE WARM SPRINGS WATER DISTRICT

2440 OLD PENITENTIARY ROAD
BOISE, IDAHO 83712

ROD BALDWIN 8/21/01
Ph: 343-4135
Fax: 343-4211

KEN NEELY
IDAHO DEPARTMENT OF WATER RESOURCES

2001 BWSWD PUMPING AMOUNTS AND WELL DRAWDOWN.

ENCLOSED FOR YOU INFORMATION ARE THE TODATE PUMPING AMOUNTS AND WELL
DRAWDOWNS FOR THE BOISE WARM SPRINGS WATER DISTRICT.
IF YOU HAVE ANX QUESTIONS OR COMMENTS, PLEASE LET ME KNOW.

THANKS,

ROD BALDWIN

Boise Warm Springs Water District



BOISE WARM SPRINGS WATER DISTRICT
2440 OLD PENITENTIARY ROAD
BOISE, IDAHO 83712

MONTHLY WELL DRAWDOWN DEPTHS
MAXIMUM DRAWDOWN DEPTH RECORDED

MONTH EAST WELL WEST WELL
01/10/93 156 166
02/15/93 157 166
03/13/93 148 165
04/15/93 103 140
05/10/93 86 105
06/05/93 55 ' 62
07/28/93 42 44
08/25/93 33 36
08/10/93 45 52
10/30/93 86 63
11/25/93 158 165
12/15/93 158 166
01/16/94
02/01/94
03/01/94
04/01/94
05/01/94
06/01/94
07/01/94
08/01/94
09/01/94
10/01/94
11/01/94
12/01/94
01/01/95
02/01/95
03/01/95
04/01/95
05/01/95
06/01/95
07/01/95
08/01/95
09/01/95
10/01/95
11/01/95
12/28/95 122 163
01/31/96 147 144
02/01/96 160 150
03/01/96 137 97
04/20/96 106 90
05/04/96 97 83
06/01/96 58 57
07/02/96 37 38

08/31/96 33 33



.09/26/96
10/28/96

1130196

12/04/96
01/13/97
02/08/97
03/01/97
04/11/97
05/02/97
06/01/97
07/01/97
08/01/97
09/29/97
10/28/97
11/15/97
12/13/97
01/16/98
02/10/98
03/06/98
04/15/98
05/28/98
06/01/98
07/01/98
08/06/98
09/28/98
10/30/98
11/10/98
12/21/98
01/26/99
02/15/99
03/06/99
04/09/99
05/06/99
06/03/99
07/03/99
08/08/99
09/08/99
10/21/99
11/23/99
12127199
01/29/00
02/18/00
03/01/00
04/01/00
0511/00
06/01/00
07/03/00
08/06/00
09/30/00
10/31/00
11/20/00
1211400
12/19/00

59
83
96

114

151

128

117
95
79
47
39
29
31
63
85

147

130

128

128

102
63
52
37
32
33
66
79

177

144

128

118

100
75
53
36
29
31

125
166
127
105
93
70
43
25
28
37
64
109
118
100

49
72
123
152
158
170
158
122
95
57
43
34
35
80
114
172
158
172
172
142
76
61
42
a7
37
86
104
171
170
165
165
124
90
63
43
36
65
70
87
135
172
105
88
78
60
38
25
26
30
55
93
98
134
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ABSTRACT

An extensive geothermal aquifer system underlies the Boise area along the Boise Foothills.
Proposed increases in thermal water use have led to concerns about potential long-term
impacts to the geothermal aquifer system, and the ability of current aquifer monitoring to
detect possible changes.

The purpose of this study was to provide insight and tools for the long-term management of
the Boise geothermal aquifer system. Specific objectives included conducting a mass
measurement of geothermal ground water levels, the development of a databasc using
existing data, reviewing hydrologic conditions in the aquifer, and constructing a numerical
model to evaluate production capacity of the aquifer. The primary areas of interest for this
study included the Harris Ranch, Downtown Boise — Table Rock, and Stewart Gulch areas.
This teport includes a summary of hydrologic conditions in the geothermal aquifer system.
A description of model construction and simulation results are presented in a separate
volume (Zyvoloski et al., in preparation).

The Boise Front geothermal aquifers reside in a complex sertes of igneous rocks and
interbedded sediments. Geothermal water is associated with fractures along a northwest
trending fault zone along the Boise Foothills. Thermal water in the downtown Boise — Table
Rock area is drawn from granite, Tertiary rhyolite and associated sediments, and/or Tertiary
basalt and basalt tuffs, and typically ranges in temperature from 135 to 175°F. Geothermal
water in the Harris Ranch area resides in fractured granite. Two Tertiary basalt layers appear
to be the primary source of 90 to 125°F thermal water in the Stewart Gulch wells.
"Potentiometric surface maps based on the 2002 mass measurements indicate westerly or
southwesterly horizontal hydraulic gradients in all three of these areas.

Water levels in the Boise — Table Rock area began to decrease in 1984, coinciding with the
initiation of City of Boise withdrawals. Water levels stabilized from about 1987 through
1998, as net withdrawals stabilized at a lower rate. The water levels in the Boise — Table
Rock area began to rise beginning in the fall of 1999, apparently in response to the City’s re-
injection of thermal water. A number of wells in this area have experienced water level
increases since 1999, including the Bureau of Land Management (BLM) monitoring well,
Veteran’s Administration (VA) production well, Boise Warm Springs Water District
(BWSWD) wells, and Kanta well.

Water levels in the Edwards well (Stewart Gulch) began to decline in 1984, coincident with
the initiation of pumping both by the City of Boise and Quail Hollow Golf Course. Water
levels also rose in several Stewart Gulch wells during the late 1990s. However, no additional
water level rises were noted that might be attributed to City of Boise injection beginning in
1999. The Stewart Gulch water level rises appear to be associated with changes in local
withdrawal patterns.

IWRRI Page ii Draft: 08/13/03



Current data are insufficient to describe the degree of hydraulic connection, if any, between
the Stewart Gulch and Boise — Table Rock areas. However, there appears to be some degree
of hydraulic connection between geothermal aquifers in the Harris Ranch and Boise — Table

Rock areas, based on historical observations.

IWRRI Page iii Draft: 08/13/03



4. LocAL GEOTHERMAL SYSTEM CHARACTERISTICS

This chapter outlines geothermal water use and hydrogeologic characteristics for three
areas: (1) downtown Boise — Table Rock, (2) Stewart Gulch, and (3) Harris Ranch
(Figure 1-1). These areas are grouped together because of some hydrologic and water
use similarities within the areas. The grouping is not intended as an implication
regarding a degree of hydraulic connection between the areas. '

4.1. Downtown Boise - Table Rock Area

4.1.1. Description of Use and Development

Geothermal water in the downtown Boise — Table Rock area (hereafter known as the
“Boise — Table Rock area™) ranges in temperature from 134 to 175°F, and is used for
space heating by the (1) Boise Warm Springs Water District (BWSWD), (2) City of
Boise (City), (3) State of Idaho Capitol Mall system (CM), and (4) U.S. Division of
Veteran’s Services (VA). Primary geothermal wells in this area are listed in Table 4-1,
and are shown in Figure 4-1,

Geothermal resources in the Boise area were noted at the end of the 19% century.
Russell (1903) mentions warm water wells and at least one “tepid” spring located in
the Military Reserve area, presumably in the Cottonwood Creek area. These
occurrences are also described by Lindgren in 1898 (Russell, 1903). Substantial
development of geothermal resources in the Boise area began in 1891 (Table 4-2),
when the first geothermal well in this area was drilled at, or near, the site of the present
Boise Warm Springs Water District well house. This well first struck warm water
beginning at 80 feet, with the water becoming progressively hotter and the flow
increasing with depth. A flow of 150 gpm of 154°F degree water was encountered at a
depth of 308 fect. However, it was at 400 feet that “a tremendous flow of water” was
encountered (Waag and Wood, 1987b, quoting the Idaho Statesman, 1/30/1891). A
second well was then drilled 50 feet from the first, with similar results. In
combination, the two wells reportedly produced an artesian flow in excess of 800,000
gallons per day (555 gpm) of 170°F water (Wells, 1971). Lindgren reported that ithe
artesian pressure was sufficient for the water level to rise approximately 50 feet above
ground surface in 1896 or early 1897 (Waag and Wood, 1987b). Development of the
geothermal resource for heating, domestic, and bathing use commenced soon
afterward. A third well was drilled in 1895 in order to maintain production.

In approximately 1909, air-lift pumps were installed to maintain or increase production
in these wells. The air-lift pumps were not satisfactory, however, as the acrated water
was highly corrosive and caused the distribution pipes to fail within four years. At that
time (approximately 1913), a new well, 16 inches in diameter, was drilled and one of

IWRRI Page 16 Draft: 08/13/03



the existing wells was enlarged to 16 inches. Both of these wells were equipped with
line-shaft turbine pumps. These wells are probably the two welis that are in use today
by the Boise Warm Springs Water District (BWSWD). The fate of the other two
original wells 1s unknown.

From the early 1900s until the mid 1980s the BWSWD system was the only major user
of thermal water in the Boise — Table Rock area. Production records are scarce or non-
existent, but it is assumed that the annual production from the BWSWD wells was
approximately 250 to 300 million gallons per year (750 to 900 acre-feet per year, or
af/yr). Some additional production also occurred from smaller warm water wells at the
Idaho State Penitentiary, and from private wells (Koch, Behrman, ctc.) No estimates of

production are available from these wells.

Well Alternate Name Entity Current Use
BWSWD-East BWSWD#2 BWSWD Primary pumping
BWSWD-West BWSWD#1 BWSWD Secondary pumping

BWSWD#3 i BWSWD Monitoring well
BGL#1 Boise Geothermal Ltd City of Boise Monitoring well
#
BGL#2 Boise Geothermal Ltd City of Boise Secondary pumping
#2
BGL#3 Boise Geothermal Ltd City of Boise Secondary pumping
#3
BGL#4 Boise Ge;&tzermal Ltd City of Boise Primary pumping
Beard BHW-1 City of Boise Test well (adjacent to
BGL#4)
Boise City Injection City of Boise Injection
Capitol Mall 1 CM-1 State of ldaho Injection
Capitol Mall 2 CM-2 State of Idaho Production
VA Test injection VA Test Veteran's Administration Monhitoring
VA injection VA-2 Veteran's Administration Injection
VA Production VA-1 Veteran's Administration Production
BLM BEH-1 Bureau of Land Monitoring
Management
Kanta Idaho Department of Lands Monitoring
Old Pen Qld Pen #1 Idaho Department of Lands Monitoring

Table 4-1: List of primary geothermal wells in the Boise — Table Rock area.

WRRI
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VA Injection

" i
CM#2 |
{Production)

L

.....Geothermal well
=== Distribution lines
Hll Buildings serviced

by City of Boise |

Table Rock Area.

The BWSWD currently distributes geothermal water for space heating and domestic
use in the eastern part of Boise (Figure 4-1). Spent geothermal water does not return to
the geothermal aquifer, but (1) drains into shallow injection wells at points of use; (2)
discharges to surface channels draining to the Boise River; or (3) discharges to the
Boise River via the municipal sewer system. The primary distribution line along
Warm Springs Avenue is connected to the City’s geothermal distribution system
{although under ordinary circumstances a valve between the two systems remains
closed). Production data from the BWSWD system are available beginning in 1978,
Production has steadily decreased from a high of 312 million gallons in the 1979 water
year to an average of 214 million gailons per water year between 1994 and 2002 (Table
4-3, Figure 4-2). Production slowed between 1986 and 1988 (Figure 4-2), apparently
because decreasing water levels caused pumps to break suction; the pumps were
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lowered and increased pumping resumed in 1989 (T. Scanlan, C. Brockway, personal

communication).
Time Event Source

1890 Warm springs and wells in Military Reserve Russell (1903) citing Lindgren (1898}, Wells
area; Kelly Hot Springs operating (1971)

18 Two BWSWD Wells completed, 0.8 mgd Wells (1971)

. . Hand written notes from BWSWD (1908} -

1895 Third BWSWD well drilted attached to 1909 Tariff Rules

1896-7 Three BWSWD well in operation; 50 foot shut-] Russell {1903) citing Lindgren {1898), also
in pressure, 550 gpm Waag and Wood (1987b)citing Lindgren {1898}

. . Hand written notes from BWSWD (attached to

1908 Air pumps installed on BWSWD welis 1909 Tariff Rules)
New 16-inch well drilled and one existing well - . .

1913 +/- | enlarged to 16 inches; turbine pumps installed V\éealrlz ;},tgeﬂ')éf;'g% 013 l? ;;f "ﬁ: u;es), four
in both wells at the BWSWD 4 pump

1917 +/- | Kelly Hot Springs dried up MacGregor (1999, pg 81)

8/6/1965 | Old Pen Imigation Well Drilled Drillers report

1976 BLM and Beard Wells Drilled Berkeley Group (1990, pg 45)

3/21/1977] Harris Well 1 constructed Driller's report; Water right (63-8627)

12/1980 Capitol Mall Well No. 1 completed/tested Anderson and Kelly (1981a)

6/1981 BWSWD No. 3 Completed Anderson and Kelly {1981b)

9/1981 Capitol Mall Well 2 Tested Anderson and Kelly (1981a)

4/1982 BGL Wells 2 and 4 Tested Anderson and Kelly (1982b)

11/1982 Capitol Mall Wells Operating; assume 160- Berkeley Group (1990, pg 21}); Neely (1995, pg
205 Mgalfyr (500 affyr) 17)

9/1983 VA Production Well completed Anderson and Kelly {1883)

10/1983 Sﬂf};)we"s Operating; 121-189 Mgaliyr (400 | gy cloy Group (1990, pg 33);; Neely (2001)

1984 Quarry View Well On Scanlan (written communication)

1986 Harris East(?} Well Completed Waag & Wood (Waag and Wood, 1987b)

11987 VA Injection Well completed Montgomery Engineers (1987)

1171988 g#y‘:;’e"s Operational; 118-204 Mgally (500 | g ciay Group, pg. 33; Neely 8/28/01

2/1688 Quarry View Well off, pump removed Scanlan (written communicafion)

1998 +/- | Old Pen Well Off Scanlan (written communication)

4/1998 City Injection Well Drilled & Tested Montgomery Watson (1998}

2/1999 City Injection Well Operational City of Boise

Table 4-2: Chronology of geothermal development and/or responses in the

downtown Boise — Table Rock area.
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BWSWD C:ﬁpal It:“ Boise City VA Summary
Year Production |7700UCtON| o tion | Injection | Net With- | Production [ Total [Net With-
& Injection drawals | & Injection | Use | drawals
1978 256.1 2561 256.1
1979 312.2 312.2 312.2
1980 308.1 3081 308.1
1981 2394 239.4 239.4
1982 276.0 276.0 276.0
1983 283.5 12.8 296.3 2835
1984 300.2 164.6 166.7 166.7 631.5 466.9
1985 2812 175.4 121.4 1214 578.0 4026
1986 2531 192.0 176.8 176.8 622.0 429.9
1987 183.1 169.1 188.9 188.9 541.1 372.0
1988 199.4 138.8 123.8 123.8 462.1 323.2
1989 278.0 154 .4 158.0 158.0 28.48 618.9 436.0
1990 244.6 130.5 122.3 122.3 118.21 615.7 366.9
1991 245.7 182.7 121.3 121.3 129.08 675.8 367.0
1992 243.3 139.0 123.3 123.3 116.69 622.3 366.6
1993 259.2 2179 166.0 156.0 137.01 770.2 415.2
1994 220.8 174.5 122.5 122.5 137.42 655.2 343.3
1995 221.2 154.3 127.9 127.9 166.715 670.1 349.1
1996 226.6 118.7 132.1 132.1 186.22 663.7 358.8
1997 212.8 98.6 130.7 130.7 203.61 645.7 3435
1998 184.2 111.6 131.2 131.2 195.95 623.0 315.4
1999 204.0 126.5 164.9 53.6 111.3 191.64 686.1 31563
2000 210.5 117.9 188.0 145.8 42.2 186.95 703.3 2526
2001 218.7 144.8 172.0 145.6 26.4 172.96 708.5 245.1
2002 2301 1233 170.7 139.8 30.9 163.1 687.1 261.0
Units: millions of gallons per water year (October 1 through September 31}; alt data supplied by users

Table 4-3: Production and injection of geothermal water in the Boise — Table
Rock area, 1978-2002.

The Idaho State Penitentiary drilled a warm-water (97°F discharge, 134°F bottom hole
temperature) well for irrigation mn 1965 (Old Pen Well). The well was used for
irrigating approximately 20 acres (80 af/yr +/-) until the early 1970s. This well was
later used for irrigating the Idaho Botanical Garden property from the mid 1980s
through the late 1990s, with diversion volumes progressively increasing from 2 to 25
acre-feet annually over that period. Another irrigation well in the Penitentiary area, the
Quarry View Park well, was operated for irmigation from 1984 through 1987, producing
approximately 25 acre-feet annually of 134°F water. The Kanta-Yanke well was
completed in 1983, but was never equipped with a pump for production. It produced
161°F water during test pumping (IDWR driller’s report).
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IDAHO STATE HISTORICAL SOCIETY
REFERENCE SERIES

BOISE NATURAL HOT WATER HEATING SYSTEM
Number 500 1977

After two decades of speculation concerning possible development of local geothermal
energy, drilling for natural hot water was commenced in a warm-water swamp near the state
penitentiary late in 1890. Warm water was found by December 24, and a month later, a large
flow of hot water was struck. By spring 800,000 gallons per day of 170° water, pure enough for
domestic use, flowed from the new well. Plans were made for a resort--the traditional
commercial use for hot water--and a handsome large natatorium was opened on May 235, 1892.
In the meantime, a new concept to utilize geothermal power was tried out. Elegant new
mansions were being built along Warm Springs Avenue (the road that led to Kelly’s Hot Springs,
a resort farther up the valley behind Tablerock), and during February of 1892, C. W. Moore tried
out natural hot water heat in his new dwelling. When he found that his novel heating system
performed beautifully, H. B. Eastman (who had started the town’s water system) also began to
use natural hot water in his new house close by. A Warm Springs Avenue community heating
line, planned at a cost of $20,000 was slated to save $50,000 a year in customer’s heating bills.
Wooden pipes (which provided superior insulation) were used initially. Abandoned in 1896 as
“dangerous and useless,” wooden pipes did not work. But with new metal pipe, the system grew.
Water temperature proved stable over the years, and two large pumps increased production from
a daily 800,000-gallon natural flow to 1,200,000. Rates remained more than reasonable: two
dollars a month for a small house (up to eight rooms) and three dollars for a larger one. Nine
miles of pipe (about half in main lines and half in feeders) served ail the area that the system
could accommodate.

Hot water heating continues to serve a section of the city that this innovative enterprise
did so much to develop. Warm Springs Avenue retains most of its outstanding mansions,
including C. W. Moore’s home that pioneered the system. A number of commercial business
structures utilized this service, although they require supplemental heat for a few days in some
winters. As late as 1958, 244 customers employed natural hot water that served for domestic use
as well as heat. New Customer’s were not accepted until 1974, when about 200 house owners
and a half-dozen businesses took over the system at a time when repair and renovation became
necessary.

Publications--450 N. 4th Street, Boise, ID 83702--208-334-3428
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From: Shurte, Jan

Sent: Monday, September 08, 2003 5:29 AV

To: Tuthill, Dave

Cc: Schulte, Mel; Shurte, Jan

Subject: Boise Warm Springs Water District claims

Hi Dave,

Mel and 1 have been discussing the water rights for the Warm Springs Water District. He has come up with a few
studies conducted by the Department on the two wels used by the district.

These studies include one done by Ken Neely in June 1998 concerning the four heating systems in the Boise Front
geothermal area from 1977 to 1997. The cther 5 one we think you may have worked on? for the Boise Front GW Mngmnt
Area and contains a2 summary of uses for various wells, including these two. There may be other studés the Department
has done that we do not know of, whih brings me to the subject of this email.

Would it be possible to have someocne from the state coffce aj section research the records at the state offee for
studies, measurements over time, any information used in compiling studies on the geothermalwater in the Boise Front.
We would then have a fle representing the Department's studies for what we will likely be recommending in the
adjudication. For example, in Ken Neely's report he states that the wels were drilled in 1890 and 1881 for the Warm
Springs District. These are b/u claims, so maybe he has copies of histarical documents he researched for the study that
would be helpful. Mel does have a copy of a chart of monthly proeduction for Warm Springs Water Distriet from the above
study, however, it would be good to have where the measurement nfarmation came from as the diversion rates on these
claims are already in question-per their attorney Bruce Smith. These are just a few examples of how this information
would help. It seems wise to utilize our own studies as much as possible, however, with Mel's schedule it is hard for him to
spend a lot of time at the state office researching.

Please let me know what you think of this idea.

Thanks,
Jan



State of IQIhO .

DEPARTMENT OF WATER RESOURCES
1301 North Orchard Street, Statehouse Mail, Boise, Idaho 83720 - (208) 327-7900

CECIL D. ANDRUS
GOVERNOR

R. KEITil HIGGINSON
DIRECTOR

July 17, 1989

Boise Warm Springs Water District
2440 0ld pPenitentiary Road
Boise, Idaho 83712

Attn: Mr, Robert Griffiths

Re: Snake River Basin Adjudication SRBA
Claim #A63-05073 - Ada County

Dear Mr, Giffiths:

The Notice of Claim form referenced above has been received. We
are forwarding to you a data-entered copy of the claim along with
the yellow copy of your original filing. We are also enclosing
Receipt #C008280 in the amount of %51,331.90, for the filing fees.

Please review the data-entered copy of your claim to assure that
it is in agreement with your water right,
If you have any gquestions, do not hesitate to call.

Sincerely,

ﬁﬁ—f«wj

Jeff Peppersack
Engineering Specialist

JP:mcec:state

Enclosures:
Claim #A63-05073
Notice of Claim (yellow copy)
Receipt #C008280

MICROFILMED
AUG 2 U 8¢
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. State of 'cahce

SEPARTMEMT NF WATER RESOURCES

WESTERN REG'ON, 450 V. State Sveet, Boise, Idaho
JOHN V. EVANS Mailing address:
Gavernor . Satehouse
Boise, tdaho 83720
A. KENNETH DUNN ' (208) 3342490

Aoril 24, 1984

BOISE WARM SPRINGS WATER DIST.
P.O. BOX 14
BOISE 1D 83701

RE: Claim No. €3-5073

Dear Claimant:

The Depnrtment of Water Resources has completed the advertising of your
claim to a water right, and no furthrr action is authorized under Section
42243 and 42-244, 1DAMO CODE.  Your ol.:im will be retaincod in our files
and will e avallable at any time for use by you or the court.

The £iling and advertising of the claim does not confirm the water right
claimed, but will! serve to record and nreserve the information and the
evidence which you included in your claim,

If, at a later date, you {ind that you have addition) information or
supporting evidence that you would like to have included with the claim,
you may have that information or evidence added at @  time. Please
refer to the claim identificainn nueher whon corresponding with this
office,

We arc enclering a copy of your olaim for your records. If you have
questions, or if this office may be ~7 _arther assistance, please feel

froe o co ﬂ2§QCt us.
Yours, trg

g

s ;”"m/

Western Rzglon Supervisor

MICROFILMED
AUG 2 0 1392
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Bmse ﬁform Springs Water Distriet
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STATE OF IDAHO

DEPARTMENT OF WAT!I P RESOURCES )
PEQUEST FOR EXTENSION OF TIMEDH
To provide additional time in which to submng‘;_ _
proof of beneficial use on a water right permit ~ D117

G-, o -

Bolse Warm szlnns Water District

_o12440_01d Penitentiary Road, Loise B3i712
tNumu} {Address)

State of 1daho e e L denOSES AN SOYS:

That he s the hotaer, or the duly avthorized agent of the holder®, of Permit to Appropniate the Pulihe Winer of

63-9160

the State of tdahe Mo~ 7 D .

That under tha terms and condinons of said permit, wor s thereunder wiss required Lo be camateted on or bulore

Dl January 1985

e U =
Thit he has heretoloce pedarmed te loNowang waork descoribed uneder saud permit; DrlllE'd anc
. fllus gt b fllend out? 50 neeow ek Ras be an sangieied put Ao |
casod well to depth of 00 feet. Location was based on
recommendations following a geclo@ical siudy of the arca.

40 N00.00

Costiny »

Thal he s unable 1o comphiete the remamnder of the work wihea thie reguoired 1ime for the following reasons. toswit.

present we*’ does not produce sufficient quantity or temperature.

W nropose to retain a geologist and drill another well at a different

locatlon on this propuiy.

Wherefore, e avics that 1ha Department of Water Resources extend the ume for the completion of obhgations

under smed permit to 01 Januazy 19890 q4q

1 ye minoumum, & yrs Mmagnagm)

R 1
' “NOTE '

FOAS OF Ly 1 19e0 / n

COTHEHE B A w T 1 !’“ i

CCHARGE FORHLOUESTS C{j ilas S0 "‘&’L’L"'LN‘“‘ e
VRO EXTERG N O |bngnu|uru'

! TIni . !

- ! EOQTHER THAN HOLOER, Power of Atterowy sopsi he sugphed

ACTION OF THE DIRECTOR, DEPARTMENT OF WATER RESOURCES

IT14 RERFOY OADERED that the ahove apphcation far exteasan ol time e APPROVED _and . the Liwe.within..

L M!CBOF;LMED

T Sl §M@m

Chief, Qperations Bureau

which Lo subuit *he oegof of © neficial use 4 sxtended 40 January @, 1990, _

. - ings Water District
Bom wﬂrgfgmgmm ROAD

ROISE 1DAHO 83712



SUPPLEMENTAL REPORT BY IDWR
SETTING FORTH ITS PRACTICE FOR LICENSING OR RECOMMENDING
DOMESTIC RIGHTS FOR WHICH THE DELIVERY SYSTEM IS IN PLACE

InRe SRBA
Twin Falls County Civil Case No. 39576
Subcase No. 63-07035C

Supplemental Report to the SRBA District Court

Prepared by the [daho Department of Water Resources
Karl J. Dreher, Director
David R. Tuthill Jr., Adjudication Bureau Chief

February 10, 2000



+ BACKGROUND

In 1967, Maurice Faubion applied for a permit to appropriate the water of an unnamed
spring in the Robie Creek area near Boise. Mr. Faubion sought to develop the spring for
domestic use on four cabin sites. The application was approved, and assigned the number 63-
07035. A copy of the approved permit is attached as Exhibit 1.

IDWR received Mr. Faubion’s Proof of Application of Water to Beneficial Use on
November 17, 1969. A copy of the form is attached as Exhibit 2. Mr. Faubion indicated that a
quantity of 3 gallons per minute was being diverte;d from the unnamed spring into a storage tank
and subsequently being delivered via I;ipeline to four cabin sites in The Pines Subdivision.

IDWR staff conducted a field examination of Permit 63-07035 on November 25, 1969.
A copy of the Report of Examiner is attached as Exhibit 3. The examiner found the diversion
works to be as described by Mr. Faubion on the Proof. The spring flow was collected at the
source, piped to a storage tank, then piped underground to four cabin sites. The examiner’s
report further states, “One hydrant is now located and in use on each lot.” (emphasis added).
I];)WR understands a hydrant to be a discharge valve from a water mainline, most commonly a
faucet. IDWR also refers to this type of development as “stubbed-in”.

A license for water right 63-07035 was issued on November 25, 1969. The license
reflected the domestic use of water from the unnamed spring on four lots in The Pines
Subdivision.

Mr. Faubion filed an SRBA claim on his water right in 1989. The claim represented the

right as licensed. Subsequent to that filing, all four lots have changed ownership as represented

by the following diagram:

SUPFLEMENTAL REPORT SUBCASE NO. 63-07035C . PAGE2



Water Right License 63-
07035
Maurice H, Faubion
0.0067 cfs
Lots 1,2 & 3, Block 1
Lot 2, Block 4

v

SRBA Claim 63-07035
Maurice H. Faubion

0.0067 cfs
Lots 1,2 & 3, Block 1
Lot 2, Block 4
SRBA Claim 63-07035A SRBA Claim 63-07035B SRBA Claim 63-07035C
Maurice H. Faubion Jeff and Jan Maxey Rich Nestorick
0.001 cfs i 0003 cfs 0.001 cfs
Lot 1, Block 1 Lots 2 & 3, Block 1 Lot 2, Block 4
: DECREED
/ ‘ ‘_ Peniting Adm. Transfer \
63-07035A 5& 63-07035B 63-07035D 63-07035C  ° %(
Mike Harvey Kirk and Christing Davis Jeff and Jan Maxey Rich Nestorick
0.001 cfs 0.001 cfs Tranzfer of 0.001 ofs from 0.001 fs
Lot 1, Block 1 Lot 3, Block 1 Lot 2, Block 1 Lot 2, Block 4
M . to Lot ]_, Block 2 ) QECB&&Q

The Director’s recommendations for the resulting water rights divided the “parent” right
into four separate rights, one for each original, stubbed-in lot. TD'WR has previously discussed
with the court the need to add additional language to these recommendations fo overcome the
limitations of our current database and associated printing equipment.

The bottom tier of this chart represents the current ownership of the water rights resulting
from the sale of lots originally shown on license 63-07035.

GENERAL LICENSING CONSIDERATIONS

IDWR has a longstanding practice of licensing domestic water use for stubbed-in lots in
subdivisions. This practice recognizes that the development and sale of subdivision lots may

take longer than the period IDWR can authorize for the development of the water delivery

" IDWRs current database camot store quantity values with greater precision than 0.001 ofs. The four water rights
arising from 63-07035 would each have 2 quantity of 0.001675 cfs.

SUPPLEMENTAL REPORT SUBCASE 63-07035C ' '~ PAGE3



system to those lots. A developer may go to considerable expense and effort to construct a water
distribution system to lots that may not sell for a number of years. By issuing a water right
license for domestic uses that have been stubbed-in, IDWR avoids large numbers of individual
filings as the lots are sold. This allows the developer to obtain necessary funding for
development by assuring financial institutions that a water right is available for each péxcel being
sold.

Another important reason for this practice is to circumvent pr(;blems with water delivery
in times of shortage. It would be nearly impossible to administer delivery if each neighbor in a

subdivision had a different priority date from the same delivery system.

RECOMMENDATION OF 63-07035

At the time of licensing 63-07035, IDWR followed its historical guidelines concerning
stubbed-in developments. In addition, it would not have been unusual for “cabin site” owners in
that area to use domestic water other than in permanent dwellings. For instance: a travel trailer
might be “hooked-up” during the summer months but removed in the winter, water might be
used for irrigation of trees or other landscaping. Water might even be used by the lot owners for
camping trips to their own property. The United States Forest Service holds many licensed
rights for domestic use that amount to a single faucet or hand-pump providing water to campers.
In such circumstances, where the water was physically available to the stubbed-in lots, IDWR
assumed the beneficial use of water might be intermittent. (The field exam notes that the faucets
were not only stubbed-in but wsed) The possibility of intermittent use would have been
considered both at the time of licensing and recommendation in the SRBA.

Respectfully Submitted,

February 11, 2000

Roxanne Brown, Sr. Water Resource Agent
Idaho Dept. of Water Resources

SUPPLEMENTAL REPORT SUBCASE NO. 63-07035¢ '~ PAGE4



BOISE . XM SPKINGS WATER ' ~STRICT

P.O, BOX 114 BOISE, IDAHO 83701 .
Board ) Meecton )
HAROLD F "BUCK" JONES
CGORGTHY L. MOTT
UARL E. NICHOLSON
TERENCE O'ROUARK

© 12 april 1984
H T. FLUMB . A

Id»hna Dep=riment »~f Watsr Resnurces
450 W, Stste Street

Ststrhouse

Boaise, Idahe 83720

*ttn; Jean Graver
8rnisr Watsr Resnurcss hgent

"

Re: 63-5073

Gentl emen;
I am retuyning Cl=im Nn. 63-5073 with the follawing revisions
which were discvssed in yaof letter af.09 Fekruary 1984.

Item No, 3 wag intended tn Te = restatement of the originsi water
right dated 24 Knvemter 1899 which is presently nn file with the
Id»hn Departmeant nf W-ter Resnurces, Qur capy from the original
is nnt highly repradvcitle, Pleass refer.to the original which is
in the Department's archives, At the present time, twn of tha
vells sre eguipped with pLTpS and moters and sre teing vsed for
produetion of wsater which is delivered tn » pipeline for distritution,
The nriginal elaim was for three wells ghown,

Item 3 alsa states that the "Usea" is’ "Hpating & Donastic“. This
wstar ig pumped ta » pipeline-type distritution system at »
tempersture nf 172 Degrees Fahrenheit and is not suitakle for
irrigatisn nr nther ermp raising purposes. There is no Irrig-tion
vae and the water is vsed for residential space heatlng in approximately;
240 hames in the eaat area of Baise Clty. .

R ] RO A
L

T

ek, i LT

It=m 6 rrquested » descriptinn of the Locat:an of Use". the intent
nf the respansa was ta pravide the loacatinn af the varinauvs reaidences
which are = psrt o~f the District »nd do receive services from the
District. It appears that all response to Item & shoauld ke deletad
from the Claim and tha lacatinan »f the property which 1s a part of
the District would nat ke refarred to in the Claim,

Fallawing the delrtian Af the "Lecstidn Af Use fram Item 6, all of
the markings ~n the map shauld alsn ke dbleted,

Ha efully, these carrections will make the Claim confarm to the
Dapartment’ s standards. If I may clarify any other items for yau,
plesss dn nat hesgitate tn call the affice of the District at
342-3162 =nd 1mave s measage on the recarder, You may alsn eall
my affice nt 345-3216, The District has no full time employees
and nnly the Watarmaster i3 salsried,

" ¢ ot g b s etk b

Singevaly,
BOISE W*RM SPRINGS WATER DISTRICT

i A Gl oy

Rntert H, Griffiths, p.FE. i
M=n=ger i’
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Historic Service Connections of Boise Warm Springs Water Dlstr&srsnﬁsp?é‘g}gﬁs

in 1989 Robert Griffiths, manager of the Boise Warm Springs Water District
(BWSWD), analyzed the total number of service connections that existed after 1952.
Griffiths prepared fwo lists. The first was a listing of the Boise Water Corporation
accounts dating from 1952 to 1973 and the second was a list of the BWSWD accounts
that existed in 1989.

Between 1952 and 1989 some of the service connections were shut off at the
delivery point adjacent to the property being served. The main reason for this was that
in the period from 1952 to 1970, relatively cheap alternative energy such as hydropower
and natural gas caused some homeowners to opt for more “modern” and possibly
convenient forms of energy. The service valve at the point of delivery adjacent to the
property was not removed but simply shut off. Had the homeowner desired to
reconnect, it would have been an easy task to reactivate the service since the service
connection remained in place and supply lines served adjacent properties.

Between 1970 and 1989 the increasing cost of other forms of energy caused
other homeowners to connect to the BWSWD geothermal system as a cheaper
alternative. These service connections are included in the BWSWD list of active
accounts in the 1989.

The maximum historic recorded water use by the BWSWD occurred in the early
1980’s during periods of extremely cold weather. The total number of service
connections that existed concurrently with this period of maximum use can be found by
comparing the two lists and eliminating duplicate connections between the two lists.
Using this method, a total of 351 service connections can be identified as being present
in the BWSWD in the mid-1980’s.

Bob Sutter
Boise Warm Springs Water District



Acct No. Street

1 0010 Warm Springs Avenue
2 0020 Warm Springs Avenue
3 0030 Warm Springs Avenue
4 0040 Warm Springs Avenue
5 0050 Warm Springs Avenue
6 0060 Warm Springs Avenhue
7 0070 Warm Springs Avenue
8 0071 Warm Springs Avenue
9 0080 Warm Springs Avenue
10 0090 Warm Springs Avenue
11 o100 Warm Springs Avenue
12 0110 Warm Springs Avenue
13 0120 Warm Springs Avenue
14 0130 Warm Springs Avenue
15 0140 Warm Springs Avenue
16 0141 Warm Springs Avenue
17 0142 Warm Springs Avenue
18 0150 Warm Springs Avenue
19 Q160 Warm Springs Avenue
20 0170 Warm Springs Avenue
21 0180 - |Warm Springs Avenue
22 0190 Warm Springs Avenue
23 0200 Warm Springs Avenue
24 0210 Warm Springs Avenue
25 0220 Warm Springs Avenue
26 0221 Warm Springs Avenue
27 0230 Warm Springs Avenue
28 0240 Warm Springs Avenue
29 0250 Warm Springs Avenue
30 0251 Warm Springs Avenue
31 0252 Warm Springs Avenue
32 0254 Warm Springs Avenue
33 0257 Warm Springs Avenug
34 0260 Warm Springs Avenue
35 0270 Warm Springs Avenue
36 (0280 Warm Springs Avenue
37 0290 Warm Springs Avenue
38 0300 Warm Springs Avenue
39 0310 Warm Springs Avenue
40 0320 Warm Springs Avenue
41 0330 Warm Springs Avenue
42 0340 Warm Springs Avenue
43 0350 Warm Springs Avenue
44 0360 Warm Springs Avenue
45 0370 Warm Springs Avenue
46 0380 Warm Springs Avenue
47 0390 Warm Springs Avenue
48 0400 Warm Springs Avenue
49 0410 Warm Springs Avenue
50 0420 Warm Springs Avenue

RECEIVED
MAR 29 2005
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51 0430 Warm Springs Avenue
52 0440 Warm Springs Avenue
53 0480 Warm Springs Avenue
o4 0460 Warm Springs Avenue
55 0470 Warm Springs Avenue
56 0480 Warm Springs Avenue
57 0490 Warm Springs Avenue
58 0500 Warm Springs Avenue
59 0510 Warm Springs Avenue
60 0520 Warm Springs Avenue
61 0530 Warm Springs Avenue
62 0540 Warm Springs Avenue
63 0550 Warm Springs Avenue
64 0555 Warm Springs Avenue
65 0560 Warm Springs Avenue
66 0565 Warm Springs Avenue
67 0570 Warm Springs Avenue
68 0580,  |Warm Springs Avenue
69 0590 Warm Springs Avenue
70 0595 Warm Springs Avenue
71 0610 Warm Springs Avenue
72 0620 Warm Springs Avenue
73 0630 Warm Springs Avenue
74 0540 Warm Springs Avenue
75 0850 Warm Springs Avenue
- 76 0680 Warm Springs Avenue
77 0670 Warm Springs Avenue
78 0675 Warm Springs Avenue
79 0680 Warm Springs Avenue
80 0690 Warm Springs Avenue
81 0700 Warm Springs Avenue
82 0710 Warm Springs Avenue
83 0720 Warm Springs Avenue
84 0730 Warm Springs Avenue
85 0740 Warm Springs Avenue
86 0750 Warm Springs Avenue
87 0760 Warm Springs Avenue
88 Q770 Warm Springs Avenue
89 0780 Warm Springs Avenue
90 0790 Warm Springs Avenue
21 0800 Warm Springs Avenue
92 0810 Warm Springs Avenue
93 0811 Warm Springs Avenue
94 0820 Warm Springs Avenue
95 0830 Warm Springs Avenue
96 0840 Warm Springs Avenue
97 0845 Warm Springs Avenue
98 0850 Warm Springs Avenue
99 0860 Warm Springs Avenue
100 0870 Jantoni Drive
101 0880 Warm Springs Avenue
102 0890 Warmm Springs Avenue




RECEIVED

103 0900 Warm Springs Avente MAR 29 2005
104 0910 Warm Springs Avenue WATER RESOURCES
105 0911 Warm Springs Avenue WESTERN REGION
106 0912 Jantoni Drive
107 0913 Warm Springs Avenue
108 0920 Warm Springs Avenue
109 0921 Warm Springs Avenue
110 0922 Warm Springs Avenue
111 0929 Louisa ]
112 0930 East Idaho
113 0940 East Idaho
114 0950 East Idaho
115 0960 East ldaho
116 0870 __ |East Idaho
117 0980 East Idaho
118 0990 East Idaho
119 1000 East Idaho
120 1010 East Idaho
121 1020 East Idaho
122 1030 East Idaho
123 1040 East idaho
124 1050 East [daho
125 1060 East ldaho
126 1070 East Bannock
127 1080 East Bannock
128 1090 East Bannock
129 1100 East Bannock
_ 130 1110 East Bannock

131 1111 East Bannock
132 1114 East Bannock
133 1116 East Bannock
134 1120 East Bannock
135 1130 East Bannock
136 1140 East Bannock
137 1150 East Bannock

| 138 1160 East Bannock
139 1161 East Bannock
140 1170 East Bannock
141 1180 East Bannock
142 1190 East Bannock
143 1200 East Bannock
144 1210 East Bannock
145 1220 East Bannock
146 1230 East Bannock
147 1240 East Bannock
148 1250 East Bannock
149 1260 East Bannock
150 1270 East Bannock
151 1280 East Bannock
152 1290 East [daho
153 1300 East [daho
154 1310 East Idaho




155 1320 North Elm Avenue
156 1330 East Jefferson
157 1340 East Jefferson
158 1350 East Jefferson
159 1358 East Jefferson
160 1360 East Jefferson
161 1370 East Jefferson
162 1380 East State

163 1390 Main Street
164 1400 Main Street
165 1410 Main Street
166 1420 Main Street
167 1430 Main Street
168 1440 Main Street
169 1450 Main Street
170 1460 Main Street
171 1470 Main Street
172 1480 Main Street
173 1490 Main Street
174 1500 Main Street
175 1510 Main Street
176 1520 Main Street
177 1530 Main Street
178 1540 Main Strest
179 1550 Main Street
180 1560 Waest Idaho
181 1570 West Idaho
182 1580 West Idaho
183 1590 West Idaho
184 1600 West Idaho
185 1610 West Idaho
186 1615 West Idaho
187 1620 West Idaho
188 1630 Waest Idaho
189 1640 West Idaho
180 1650 West {daho
191 1652 West [daho
192 1660 West Idaho
193 1670 West [daho
194 1680 West [daho
195 1690 West [daho
196 1700 West ldaho
197 1710 West Idaho
198 1720 West Idaho
199 1730 West Idaho
200 1740 West Idaho
201 1750 West ldaho
202 1760 West Idaho
203 1770 West Bannock
204 1780 West Bannock
205 1790 West Bannock
206 1795 West Bannock




207 1800 West Bannock
208 1810 West Bannock
209 1820 West Bannock
210 1825 West Bannock
211 1830 West Bannock
212 1840 West Bannock
213 1841 West Bannock
214 1850 West Bannock
215 18860 West Bannock
216 1870 West Bannock
217 1880 West Bannock
218 1890 West Bannock
219 1900 Woest Bannock
220 1910 West Jefferson
221 1920 West Jefferson
222 1930 West Jefferson
223 1931 Woest Jefferson
224 1940 West Jefferson
225 1950 West Jefferson
226 1960 West Jefferson
227 1965 Waest Jefferson
228 1967 West Washington
229 1970 West Jefferson
230 1980 West Jefferson
231 1890 West Jefferson
232 2000 West Jefferson
233 2010 West Jefferson
234 2011 West State
235 2020 Waest State
236 2030 Locust Street
237 2040 Locust Street
238 | 2050 North Walnut Avenue
239 2060 North Walnut Avenue
240 2070 North Wainut Avenue
241 2080 North Walnut Avenue
242 2085 North Maple Avenue
243 2090 North Maple Avenue
244 2100 North Elm Avenue
245 2110 North 1st
246 2120 North 4th Street
247 2130 North 5th Street
248 2140 North 6th Street
249 2150 North 7th Street
250 2160 North 8th Street
251 2170 North 8th Street
252 2180 North 8th Street
253 2190 North 8th Street
254 2200 West Bannock
255 2210 North 12th Street
| 256 2211 North 12th Street
257 3000 Warm Springs Avenue
258 3020 Warm Springs Avenue

RECEIVED
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259 3030 Warm Springs Avenue
260 3051 Warm Springs Avenue
261 3190 East Bannock
262 3220 Warm Springs Avenue
263 3270 East Bannock
264 3330] Main Sireet
265 3340 |Old Penitentiary Road
| 266 3350 West State
267 3360 West State
268 3364 West State
269 3400 Old Penitentiary Road
270 3410 Mobely Drive
271 3510 Mobely Drive
272 3520 Mabely Drive
273 3530 Mabely Drive
274 3540 Maobely Drive
275 3550 Mobely Drive
276 3580 Mobely Drive
277 3566 Mobely Drive
278 3570 Mabely Drive
279 3580 Mobely Drive
280 3590 Mabely Drive
281 3600 Mcbely Drive
282 3610 Mobely Drive
| 283 3620 Mobely Drive
284 3630 Mobely Drive
285 3640 Mobely Drive
286 3650 Mobely Drive
287 3660 Mobely Drive
288 3667 Jantoni Drive
289 3670 Jantoni Drive
290 3680 Jantoni Drive
291 3690 East Jefferson
292 3700 Mobely Drive
283 3810 South Coston
294 3820 South Coston
205 3830 South Coston
296 3840 South Coston
297 3850 South Coston
298 3860 South Coston
299 3870 South Coston
300 3880 Lenz Lane
301 3890 Lenz Lane
302 3900 Lenz Lane
303 3910 Lenz Lane
304 3920 Lenz Lane
305 3930 Lenz l.ane
306 3940 Lenz Lane
307 3950 Lenz Lane
308 3960 Lenz Lane
309 3970 Lenz Lane
310 3980 Lenz Lane




| 311 3990 | Lenz Lane
| 312 4000 Lenz Lane
- 313 4010 Lenz Lane
314 4020 Lenz Lane
| 315 4030 Lenz Lane
316 4040 |LenzLane
317 4050 Lenz Lane
318 4060 Lenz Lane
319 4070 Lenz Lane
320 4080 Lenz Lane
321 4090 Lenz Lane
322 4100: Lenz Lane
323 4110 Lenz L.ane
324 4120 ‘South Mobley Drive
325 4130 ‘South Mobley Drive
326 4140 [ South Mobley Drive _
| 327 4150 South Mobley Drive
328 4160 South Mobley Drive
329 4170 South Mobley Drive
330 4180 ~ |South Mobley Drive
331 4190 South Mobley Drive
332 4200 South Mobley Drive
333 4210 ~ |South Mcbley Drive
334 4220 South Mobley Drive
335 4230 South Mobley Drive
336 4240 South Mcbley Drive
337 | 4250 Lewis Street
338 4260 Lewis Street
3398 4270 Lewis Street
340 | 4280 Lewis Street
341 4290 Lewis Street
342 4300 Lewis Strest
| 343 4310 Lewis Street
344 4320 McGuffin Lane
345 4330 McGuffin Lane
346 4340 ‘McGuffin Lane
347 4360 ‘McGuffin Lane
348 4380 McGuffin Lane
349 4400 | McGuffin Lane
350 4410 McGuffin Lane
351 4420 McGuffin Lane

RECEIVED
MAR 2 8 2005
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Historic Recorded Maximum Water Use of Boise Warm Springs Water District

In 1989 Robert Griffiths, manager of the Boise Warm Springs Water District
(BWSWD), prepared a report titled “Geothermal Production 1977-1989." He used a
Lotus program to summarize the daily rates of diversion by using the total recorded
volume for each day and the time between meter readings.

Inspection of the average daily pumping rates caiculated in the report shows that
there were 18 occurrences of rates above 1600 gallons per minute (gpm). Some
occurrences were not used because they appeared to be anomalies due to questionable
readings. Comparing these occurrences with dates and daily temperature records
indicate these maximum rates of diversion occurred during the months of December
through February when temperatures were near 0 degrees Fahrenheit or below for
extended periods.

By averaging the five highest values observed, a reasonable estimate can be
made of the maximum historic recorded diversion by the (BWSWD) wells. In late
January of 1979 temperatures were very cold reaching 13 below zero. On January 25,
1693 gpm was recorded, and on January 29, 1651 gpm. Again in late January 1980 a
cold spell occurred with temperatures reaching 7 below zero. On January 21, 1980 an
average rate of 1737 gpm was recorded and on January 28, 1980 a rate of 1659 gpm
was calculated. On February 5th of 1982, a rate of 1699 gpm was recorded when
temperatures fell to zero. In all the above cases, temperatures were low for an
extended period and pumping rates were frequently above 1600 gpm. The average of
the above five readings is 1688 gpm or about 3.75 cfs.

Neely reported maximum annual volume diverted by the BWSWD as 312.2
million gallons in 1979. This is equivalent to 958 acre-feet per year.

Bob Sutter
Boise Warm Springs Water District March 8, 2005



| BOISE WARM SPRINGS WATER DISTRICT

GEOTHERMAL
PRODUCTION
1977 - 1989




—,ﬂ
BOISE. WARM SPRINGS WATER DISTRIC T

GEOTHERMAL PRODUCTION

1977 - 1989
INDEX
PREFACE Pages 1 & 2
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1981-82 Pages 1 to 13
1982-83 Pages 1 to 13
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1987-88 . Pages 1 to 13
1988-89 (Incomplete Production Year) Pages 1 to 8 g
ANNUAL PRODUCTION SUMMARY (1977-1988) Page 1 of 1 g
DAILY AVERAGE PRODUCTION RATES (GPM) (1977-88) Pages 1 to 12
APPENDIX A MONTHLY PRODUCTIQON Master Form and
Listing of Lotus 1-2-3 Cell Formulas Pages 1 to 4

APPENDIX B MONTHLY PRODUCTION YEAR SUMMARY Master Form
and Listing of Lotus 1-2-3 Cell Formulas Pages 1 to 3
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BOISE WARM SPRINGS WATER DISTRICT
DAILY PRODUCTION FOR MONTH OF JANUARY 1979

DATE TIME

01JAN79
02
03
04
05
06
07
08
0%
10JAN79
11
12
13
14
15
16
17
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20JAN79
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30JAN79
31JAN79
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TOTAL MINUTES
SUBTOTAL M GAL
TOTAL ADJ M GAL
TOTAL M GAL
AVE. RATE
QJAN79

ELAPSE RATE METER
OBSER READING

TIME

1350
1410
1470
1440
1470
1470
1290
1530
1500
1395
1290
1455
1575
1425
1440
1410
1470
1425
1425
1440
1500
1440
1410
1440
1440
1470
1470
1380
1470
1380
1485

44565

800
790
800
800
800
80O
820
820
1000
850
800
800
820
910
950
1000
1000
920
1100
1050
1000
1100
1110
1100
1120
1120
800
1180
1660
1530
1500

BOO

499712
500770
501933
503077
504265
505437
506666
507709
508974
510540
511724
512796
514035
515455
516758
517880
519208
520620
522005
523400
524737
526120
528034
530316
532694

544381
546656
549030

QUANTITY
M GAL

1058
1163
1144
1188
1172
1229
1043
1265
1566
1184
1072
1239
1420
1303
1122
1328
1412
1385
1395
1337
1453
1844
2282
2378
2337
2337
2337
2337
2339
2275
2374

49318

49318

PAGE 6 OF 13

khkkkhkkhkkhhkhkkdkhhhkkkhkkhkhkhhiodhkhhhrhehkhbkhkdhhkkkkkrkhhkhkkdhkrhkikdiki
ADJUSTED ;
QUANTITY :

B A G Y T A T el TP N . S ANy Y SE L S UL P MR Y St S o T S il S D T S ki T G T bk S G A M NS S N SED Ram e TE e e wm e e S e —

AVE.
RATE

783.70
824.82
778.23
825
797.27
836.05
808.52
826.79
1044
848.74
831.00
851.54
901.58
914.38
779.16
941.84
960.54
971.92
978.94
928.47
968.66
1280.5
1618.4
1651.3
1622.9
1589.7
1589.7
1693.4
1591.1
1648.5
1598.86

1106.6

i

ot
N



QJANSO
BOISE WARM SPRINGS WATER DISTRICT

DAILY PRODUCTION FOR MONTH OF JANUARY 1980 PAGE 6 OF 13

R 2R F LR L EE YT ESE ALY FEEFT YRR ERET R F IR R T R R FURR S PR PR e

DATE TIME ELAPSE RATE METER QUANTITY AVE. ADJUSTED
TI OBSER READING M GAL RATE QUANTITY

01JANSO 7 827894

02 9.5 1590 900 829257 1363 857.23

03 9 1410 850 830500 1243 881.56

04 9 1440 850 831710 1210 840.27

05 9 1440 900 832949 1239 860.41

06 7 1320 1000 834046 1097 831.086

07 9 1560 1600 835700 1654 1060.2

08 8.5 1410 1250 837115 1415 1003.5

09 8.5 1440 950 839067 1952 1355.5

10JANSO 8.75 1455 925 840278 1211 832.30

11 8.5 1425 950 841544 1266 888.42

12 9 1470 900 842720 1176 800

13 9 1440 900 843860 1140 791.66

14 8.5 1410 800 844959 1099 779.43

15 9 1470 800 846080 1121 762.58

16 8.5 1410 820 847144 1064 754.60

17 8.5 1440 800 848410 1266 879.16

18 8.5 1440 950 849616 1206 837.5

19 8.5 1440 980 850881 1265 878.47

20JANSO 9 1470 1600 852121 1240 843.53

21 8.5 1410 1100 854570 2449 1736.8

22 8.5 1440 1650 856931 2361 1639.5

23 8.5 1440 1600 859255 2324 1613.8

24 8.5 1440 1600 860830 1575 1093.7

25 8.5 1440 1650 863095 2265 1572.9

26 10 1530 1650 864670 1575 1029.4 ¢

27 9.5 1410 1700 866930 2260 1602.8 !

28 8.5 1380 1750 869220 = .2290 1659.4

29 8.5 1440 1600 871468 2248 1561.1

30JAN8O 7.75 1395 1700 873600 2132 1528.3

31JANSO 9 1515 1700 876010 2410 1590.7

01FEBSO 7.5 1350 1650 877412 1402 1038.5

TOTAL MINUTES 44670

SUBTOTAL M GAL 49518

TOTAL ADJ M GAL 0

TOTAL M GAL 49518

AVE. RATE 1108.5

QJANSO



QFEBS82

BOISE WARM SPRINGS WATER DISTRICT

DAILY PRODUCTION FOR MONTH OF FEBRUARY 1982 PAGE 7 OF 13

******************,‘*********************************************

DATE TIME ELAPSE RATE METER  QUANTITY AVE. ADJUSTED
TIME OBSER READING M GAL RATE  QUANTITY

O1FEBS2 9.5 1200 405823

02 9.5 1440 1200 407840 2017 1400.6

03 9 1410 1400 409100 1260 893.61

04 9.5 1470 1400 410110 1010 687.07

05 9 1410 1400 412506 2396 1699.2

06 9.5 1470 1500 414475 1969 1339.4

07 9.5 1440 1450 416666 2191 1521.5 ¥

08 9 1410 1150 417940 1274 903.54

09 8.5 1410 1000 419204 1264 896.45

10FEB82 8.5 1440 1100 420500 1296 900

11 8.5 1440 900 421750 1250 868.05

12 9.25 1485 1150 423066 1316 886.19

13 8.5 1395 1100 424722 1656 1187.0

14 10 1530 1000 426147 1425 931.37

15 9 1380 700 427250 1103 799.27

16 9 1440 650 428397 1147 796.52

17 9.5 1470 1000 429550 1153 784.35

18 8 1350 960 430660 1110 822.22

19 8 1440 900 431770 1110 770.83

20FEB82 9.5 1530 750 432860 1090 712.41

21 8.5 1380 500 433683 823 596.37

22 8 1410 650 434678 995 705.67

23 8.75 1485 850 435842 1164 783.83

24 8.5 1425 800 437060 1218 854.73

25 9.5 1500 750 438255 1195 796.66

26 8.75 1395 550 439300 1045 749.10

27 9 1455 550 440360 1060 728.52

28FEB82 9.5 1470 550 441500 1140 775.51

01MARS2 8.75 1395 500 442423 923 661.64

TOTAL MINUTES 40275

SUBTOTAL M GAL 36600

TOTAL ADJ M GAL 0
TOTAL M GAL 36600

AVE. RATE 908.75

QFERS82
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Table 2. Production By Water Year' For The Four Heating Systems In The Boise Front Geothermal Area.

PRODUCTION IN MILLIONS OF GALLONS
Water Year BWSWD State City VA Total
1978 256.0 256.0
1979 3122 3122
1780 308.1 308.1
1981 239.4 239.4
1982 276.0 276.0
1983 283.5 283.5
1984 300.1 162.9 166.7 629.7
1985 281.1 1754 . 1214 577.9
1986 2532 192.0 176.8 622.0
1987 183.3 169.1 188.9 541.3
1988 199.4 138.8 123.8 462.0
1989 278.0 120.0 158.0 556.0
1990 244.6 68.3 122.3 118.2 553.4
1991 245.7 177.6 121.3 115.4 660.0
1992 243.3 139.0 123.3 116.7 622.3
1993 239.3 177.6 156.0 137.0 709.9
1994 214.7 179.6 122.5 137.4 654.2
1995 2212 150.8 129.9 151.4 653.3
1996 226.6 119.6 - 132.1 1862 664.5
1997 212.8 1122 1307 203.6 659.3
Average 250.9 155.0 141.0 1457 660.5
production (1978-1997) | (1984-1997, | (1984-1997) | (1990-1997) | (1991-1997)
minus 1990)

‘"Water vear runs from October 1 to September 30. For example, water year 1978 started on October 1, 1977 and
ended on September 30, 1978.

c?d?f?.?/mg L 338 550 = T70A4F
3122 mg =325,950 = GSEAF

Boise Front Geothermal - 16



TN THE DISTRICT COURT OF TEE FIFTH JUDTCIAL DISTRICT OF THE STATE OF IDAHO,
IN AND FOR THE COQUNTY OF TWIN FALLS

IN RE THE GENERAL ADJUDICATION
CF RIGHTS TC THE USE OF WATER FROM
THE SNAKE RIVER BASIN WATER SYSTEM

CIVIL CASE NUMEER:

Ident. Number
Date Received:

Receipt No:
Received By:

NOTICE COF CLAIM TO A WATER RIGHT
ACQUIRED UNDER STATE LAW

Name of Claimant (s)

BOISE WARM SPRINGS WATER DIST Phone: (208)342-3162

2440 OLD PENITENTIARY RD
BOISE ID USA 83712

Date of Priority: 11/05/18%4

Source: GROUND WATER Trih. to:

Point of Diversicn:

Township Range Section 1/4 of 1/4 of 1/4 Lot County
03N Q2E i2 SE SE SW ADA
Descripticn of diverting works:
WELLS, PUMPS & PIPELINE. SEE REMARKS
Water is used for the following purposes:
Purpcse From To C.F.S.
HEATING 1/01 12/31 8.819
DOMESTIC 1/01 12/31 4

Total Quantity Appropriated is:
12.81% C.F.5.

Total consumptive use:

Non-irrigation uses:

63-5073 03/18/2005

Type

39576

£3-5073
7/14/1989
Co0B280

{or}

A.F.A



10. Place of uge:

Township

03N

03N

03N

03N

03N

0ZE

02E

02E

02E

02E

Range Section

10

11

12

13

14

11. Place of use in counties:

ADA

1/4 of 1/4
NE NE
SW NE
SE NE
NE SE
NE NE
SW NE
SE NE
NE SE
SW NW
NE 5W
NW SW
SE sW
NE SE
NW SE
SW SE
SE SE
SW NW
NE W
NW SwW
SE SW
NE SE
NW SE
SW SE
SE SE
SE S5W
SW SE
5E SW
SW SE
NE W
NW NW
NE MW
NW NW
NE NE
NE NE

Use

DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
HEATING
HEATING
HEATING
HEATING

HEATING
HEATING
HEATING
HEATING
HEATING
HEATING
HEATING
HEATING
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMEETIC
DOMESTIC
DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC
HEATING
HEATING

HEATING
HEATING
DOMESTIC
DOMESTIC

DOMESTIC
HEATING

12. Do you own the property listed above as place of use? HNo

13. Other Water Rights Used:

63-5073

03/18/2005

Acres



14. Remarks:
LOW TEMPERATURE GECTEHERMZ&L USE FOR CUSTCMERS TN DISTRICT.

DISTRICT OWNS WELL SITE. CITIZENS IN DISTRICT OWN INDIVIDUAL PARCELS.
DISTRICT PROVIDES SERVICE TO STATE OF IDAHO EHEALTH AND AGRICULTURE, CORRECTIONS AS

WELL AS RESIDENCES AND COMMERCIAL OFFICE.
3 WELLS AT 400 FT X 12 INCH, 2 PUMPS, 16000 FT +- TRANSMISSION AND DISTRIBUTION

SYSTEM, 266 SERVICE CONNECTIONS. ONE WELL INACTIVE AT THIS TIME.
BOISE GEOTHERMAIL AQUIFER.

15. Basis of Claim: Beneficial Use

53-5073 03/18/2005



RECEIvEp

IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT OF THE MAR 17 2005
STATE OF IDAHO, IN AND FOR THE COUNTY OF TWIN FALLS  WATER Resounces
WESTERN REGION

CIVIL CASENO. 39576

IN RE GENERAL ADJUDICATION Indent. No. _ (,.3-5073
OF RIGHTS TO THE USE OF WATER FROM Date Received 2-/7-05
THE SNAKE RIVER BASIN WATER SYSTEM Receipt No.

NOTICE OF CLAIM
* AMENDED#* TO A WATER RIGHT * AMENDED#*

g

ACQUIRED UNDER STATE LAW

. Name of Claimant(s): Boise Warm Springs Water District Phone (208) 342-3162

Mailing Address: 2440 Old Penitentiary Road Zip 83712
Date of Priority (Only one (1) per claim) 11-05-1894

Source of water supply (a) Groundwater

which is tributary to (b)

a. Location of existing point of diversion is: Township 03N Range 02E _ Section 12
SE % of SE Y% of SW ‘4, Govt. Lot, B.M., County of Ada

Additional points of diversion if any:

b. Ifinstream flow, beginning of point of claimed instream flow is: N/A

Township _ Ramge_ Section__, _ Yof ____ Yof Y4,
Govt. Lot, __ B.M.,, County of

ending pointis: Township___Range __ Section__ , _ ‘'aof 4
of 4, Govt. Lot, _ B.M.,, County of

Description of existing diversion works (Dams, Reservoirs, Ditches, Wells, Pumps,
Pipelines, Headgates, Etc), including the dates of any changes or enlargements in use, the
diversion works as constructed and as enlarged and the depth of each well.

Three (3) wells and pipeline




Map of Project: show clearly the point of diversion, place of use, section number, township, and range numbet.

Scale: 2 inches equals 1 mile
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6. Water is claimed for the following purposes:

For heating & domestic purposes from

For
For

For

7. Total quantity claimed (2) 12.819

8. Total consumptive use claimed is

purposes from
purposes from

purposes from

(both dates are inclusive)
1/01

(cfs) (acre feet)

12/31 amount 12.819 or

amount

amount

amount

or

or

or

(acre feet)

(cfs) and/or b) ___ N/A
N/A

acre per annumi.

9. Non-irrigation uses; describe fully (eg. Domestic: Give number of households served,

10. Description of place of use:

customers in district

Stockwater: Type and number of livestock, etc.) Low temperature geothermal use for

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 use (example: D for Domestic) in

the corresponding place of use below. See instructions for standard symbols.

TWP | RNG | SEC NE % NW % SW % SE v Totals
NW | SW NW [ §W NW | SW | SE | NE | NW | §W | SE
| % U | o | w |w | % | w w4
3N [ 2E F 10 X X
1l X X X X | X [ X [ X
12 X X N
13 X
i4 |
Total number of acres irrigated *

* Place of use also inchudes all annexed properties as added from time to time.

11. In which county (ies) are lands listed above as place of use located? Ada

12. Do you own the property listed above a place of use? Yes
If your answer is No, describe in Remarks below the authority you have to claim this water

right.

No X

13. Describe any other water rights used at the same place and for the same purposes as

described above.




14. Remarks:

District owns wells and distribution system. Customers own individual buildings and homes.

District provides service to State Health and Agriculture Department.

15. Basis of claim (check one) Beneficial Use  Posted Notice __ License _ Permit

Decree Statutory X
If applicable provide IDWR Water Right Number 63-5073
Court Case No. Decree Date

Plaintiff v. Defendant
16. Signature(s)

(a) By signing below, /'We acknowledge that I/We have received, read, and understand the
form entitled “How you will receive notice in the Snake River Basin Adjudication.” (b)
IWedo N donot ___ wishto receive and pay a small annual fee for monthly copies of
the docket sheet.

Number of attachments

For Individuals: Ido solemnly swear or affirm that the statements contained in the foregoing
document are true and correct.

Signature of Claimant(s} Date

Date

For Organizations: Ido solemnly swear or affirm that I am ( e L2 e AN (\/
Df@n 15 e u)am g’pmmg Q]AT‘]Z, that I have signed the foregomg

document in the space below as Q HA RJ‘«( Acp of @LS ?“M/C’/qf/
and that the statements contained in t}ﬁ %on‘eﬂ

Signature of Authorized Agent ez 7? WA

Title and Organization G;/—Amm:k ] 6 5(_) S/ 9 Date 5/ L@/ o5
State of Idaho/or )

)
Countyof __ ADaAc )
Subscribec\l@ﬂ ""%ﬁg” ’(Qr affirmed) before me this HO‘E‘ day of Marda , 2005.
St g,

-
-Qm
\\\‘\\\

Notary Public /XUI\MAM /M/VVW

[ et Residing at %M % U

i o
AT

My Commission Expires __{(¢] ‘:3_/ 9]

",

R
i




17. Notice of Appearance:

Notice is hereby given that I, %\)Cﬁ M. %““:\'L\ will be acting as attorney as law on
behalf of the claimant signing above, and that all notices required by law to be mailed by the

direcm/majt signing above should be mailed to me at the address listed below.
Signature | )ﬁ\

B
Address 2°7< N, 9&a qﬂ.qw r’(Sms-. $3 7700

Date ?//L/O s




¥

IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT OF THE STATE OF IDAHO,
IN AND FOR THE COUNTY OF TWIN FALLS,

IN RE THE GENERAL ADJUDICATION CIVIL CASE NUMBER: 39576

OF RIGHTS TO THE USE OF WATER FROM

THE SNAKE RIVER BASIN WATER SYSTEM.
Ident. Number: A63-05073
Date Received: 7/14,/19%89
Receipt No: c008280

Received By:

NOTICE OF CLAIM TO A WATER RIGHT
ACQUIRED UNDER STATE LAW

1. Name: BOISE WARM SPRINGS WATER DISTRICT 208-342-3162
Address: 2440 OLD PENITENTIARY ROAD
BOISE, ID 83712
2. Date of Priority: NOV 05, 1894
3. Source: GROUNDWATER Trib. to:
4., Point of Diversion:
Township Range Section 1/4 of 1/4 of 1/4 Lot County
03N 02E 12 SE SE sSw ADA
5. Description of diverting works:
WELLS, PUMFS & PIPELINE. SEE REMARKS
6. Water is used for the following purposes:
Purpose From To C.F.S {or) A.F.A.
HEATING 01,01 12/31 8.819
DOMESTIC 01,01 12/31 4,000
7. Total Quantity Appropriated is:
12.819 C.F.8. (and/or) A.F.A,

8. Total consumptive use is 155.0 Acre Feet Per Annum,

9. Non-irrigation uses:
HEAT AND DOMESTIC USES FOR 266 RESIDENCES AND COMMERCIAL

10. Place of Use:
Township Range Sectiocon 1/4 of 1/4 Lot Use Acres
03N 02E 10 NE NE HEAT
NE NE DOMEST
A63-05073 Page 1 Date: 07/14/89

MICROFILMED
AUG 2 0 1392



10.

11.
12.
13.

14,

Place of Use: Continued

Township Range Section

1/4 of 1/4
SwW NE
SW NE
SE NE
SE NE
NE SE
NE SE
SW NW
SW NW
NE SW
NE SW
NW Sw
NW SW
SE SwW
SE sW
NE SE
NE SE
NW SE
NW SE
SW SE
SW SE
SE SE
SE SE
SE SW
SE SW
NE NW
NE NW
NW NW
NW NW
NE NE
NE NE
s: ADA

Lot

Use Acres
HEAT
DOMEST
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT
DOMEST
HEAT

Do you own the preoperty listed above as place of use? YES

03N 02E 10
11
12
13
14
Place of use in countie
Other Water Rights Used
63-09160
Remarcks:
DISTRICT OWNS WELL SI
QFFICE.
3 WELLS AT 4007 x 12"
DISTRIBUTION SYSTEM,
A63-05073

TE.

, 2 PUMPS,

CITIZENS IN DISTRICT OWN INDIVIDUAL
PARCELS. DISTRICT PROVIDES SERVICE TO STATE OF IDAHO HEALTH AND
AGRICULTURE, CORRECTIONS AS WELL AS RESIDENCES AND COMMERCIAL

l6000°

4+ -

TRANSMISSION AND

266 SERVICE CONNECTIONS. ONE WELL INACTIVE

Page

DPate: 07/14/89

MICROFILMED
AUG 2 G 1992



14. Remarks: Continued
AT THIS TIME.
BOISE GEQOTHERMAL AQUIFER.

15. Basis of Claim: POSTED NOTICE

16. Signature(s)

(a.) By signing below, I/We acknowledge that I/We have received, read and
understand the form entitled "How you will receive notice in the Snake River
Basin Adjudication." (b.) 1I/We do do not wish to receive and pay
a small annual fee for monthly copies of the docket sheet,.

Number of attachments:

For Organizations:

I do solemnly swear or affirm that I am of
Title
, that I have signed the foregoing
Organization
document in the space below as of
Title
and that the statements contained in the
Organization

foregoing document are true and correct.

Signature of Authorized Agent

Title and Organization

Date
State of Idaho )
) 8S.
County of )
Subscribed and sworn (or affirmed) before me this day
of 19 _
Notary Public
Seal
Residing at
My Commission ExXpires
A63-05073 Page 3 Date: 07/14,/89

MICROFILMED
AUG 2 0 1992



E Form Mo 42-1409 {2) a 1/88

IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT OF THE
STATE OF IDAHQ, IN AND FOR THE COUNTY OF TWIN FALLS

CIVIL CASE NUMBER:; 39576
IN RE THE GENERAL ADJUDICATION dent, Number A2~ OSOT3
OF RIGHTS TO THE USE OF WATER FROM Date Received 7/ ! ‘f/ 8%
THE SNAKE RIVER BASIN WATER SYSTEM Receipt Number ___C.00 $280 %p

NOTICE OF CLAIM
TO A
WATER RIGHT
ACQUIRED UNDER STATE LAW
Please type or print clearly
1. Name of Claimant () &7 ./ //a-;,mf Yy ;,q,‘,-;/a/,, D,Jz,/,, 7Z Phone (2¢8) 3< &2 -3 /62
MallingAddress 24 %o O/d Ao, /ez, /:.Wy s : Z|p 83772

B, TSoh
2. Date of Priority (Only one (1) perclaim) 23~ ~Zbir 1py b /& ? o

3. Source of water supply (a) 50 st 6 e %fe fm.:r/ /4-9L_, £ A 'S
which is tributary to (b)

4. a. Location of existing point of diversion is: Township iﬂ_ Range 2 E Section _/_’g._
B.M., County of ALz

SE 1jaot _SE 140t SH 174, Gowt Lo,

Additional points of diversion if any:

b. If instream flow, beginning point of claimed instream flow is:

Township ___ Range Section . 1/40f ____ 1/40f 1/4,
Govi. Lot _______ B.M.,, County of

ending point is: Township Range Section . 1/4 of 1/4 of
—_1/4 Govi.Lot ____B.M.,, County of

5. Description of existing diversion works (Dams, Reservoirs, Ditches, Wells, Pumps, Pipelines, Headgates , Etc),
including the dates of any changes or enlargements in use, the dimensions of the diversion works as
constructed and as enlarged and the depth ofeachwel. 3 fpo /s @ S00 '’k /27

D Punps , (6060 L Tohgphrmisnsion & Distw !t b Lok
- -r/‘rf?[e’iqu; RLel Semijce Qc'hﬁ’ec 7‘41'0‘73
Due Wetl T wgelive mt Poescat Tiome

MIGROFILMED-—
AUG 2 01392




6. Watet Is claimed for the following purposes:

| {both dates are inclusive) (cfs) #, 5/ ? (acre feet)
For e 74’;, o purposes from &/J74 A7 to 540 2L amount W or
s /r,-r_rfzf"cj purposes from 2/J A4 to 37 HLEC amount 28+ 7] YI il
For purposes from to amount _or
For purposes from o amaunt or
7. Total quantity claimed (a) /2, 877 (cfs) and/or (b) {acre feet)
8. Total consumptive use claimed is /5 .{’ acre feet per annum.

9. Non-irrigation uses; describe fully (eg. Domestic: Give number of households served; Stockwater: Type and number of
livestock Ete) 4l F Doswerhie — 266 fosidesce ;(;ﬁyﬁrﬂrif“f/

10. 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 use (example: D for Domestic)
in the corresponding place of use below. See instructions for standard symbols.

TWP | RNG (SEC NE 1/4 NW 1/4 SW 1/4 SE 1/4 Totals
NE1/4| NW1/4 1SW1 74 |SE1/6 |NE1/74 [NW1 /74 (SWH/4|SET1/4NET /4 (NWT /4 EMM SE1/4|NE1/4 |NW174 (SW1/4 |SET/4

IV2F /0| A L | % K '

74 4 A s | X | XX | | Bee
/}

/2 Ve |2

o X2 D]

] X 25

2z~

Total number of acres irigated:
egiz fi 9 & #3»

11. Inwhich county (ies) are fands listed above as place of use located? A 7

12. Do you own the property listed above as place of use? Yes No _X
If your answer is No, describe in Remarks below the authority you have to claim this water right.

13. Describe any other water rights used at the same place and for the same purposes as described above.

. 3-9/0,0 orNone ( )
14. Remarks: /D,_{?éﬁf&%dWﬂJ f,Ve//J-;:7/C( Cﬁ:-,/;gf,,f } IQ’QJ~?ZV/‘L7Z

D A 5 L;;J,HJ: dl—f%"'/ ,DQVC.(’ f-ff
/&/J?zk.'&t‘é ﬁr'-c U:Q/(’J' J‘\"r; f e 740 f‘/a')é £ fq/‘?é'a
Aé.:a//é -ZL /40‘#~/<‘c¢//¢(¢c. Zbrr{-{- Aver £ ¢ v.’.uf/ 7 A
F(ffc/t"o‘?CC,f QQJ Zf’oh?m(ré-/z/ a fCéaMICROFlmEr

AUG-201992
Boise Warm Springs Water District

Last Name 440 OLD PERITENTIARY R0AD Ident No. A‘é 3 - OSD?‘? Copies: White -State, Yellow-Claimant
¥ wtst m HJR ) _I-_._{',;l';-:




- Map of Project: show clearly the point of diversion, place of use, section number, township, and range number,

Scale: 2 inches equals 1 mile
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'15.  Basis of Claim (check one)  Beneficial Use ﬂ Posted Notice _X_ License M Permit L

Decree
‘If applicable provide IDWR Water Right Number __ & 3 —~ 30 7 3 ,; - DA
Court Case Number Decree Date
Plaintiff vs Defendant

16. Signature (s)
(a.) By signing below, |/We acknowledge that | /We have received, read, and under the form entitled
"How you will receive notice in the Snake River Basin Adjudication." (b.) 1/We do w do not
wish to receive and pay a small annual fee for monthly coples of the docket sheet.
Number of attachments S e
For Individuals: | do solemnly swear or affirm that the statements contained in the foregoing document are true
and correct.

Signature of Claimant (s) Date
Date
For Organizations: | do solemnly swear or affirm that | am Secre )‘Zq?w )
s Title
of ABejsc L8570 23 fbr; »ﬂ‘fj/a/é,— pLyy, -w'-‘b—/ , that | have signed the foregoing
“ OrganizatiGn
document in the space below as L e TG ey of 5@ )./-..M’rm f;.w’ szt

Title 4 anization /
and that the statements contained in the foregoing document are true and correct. %2 v DS /Zr:‘c—

Signature of Authorized Agent W M W

o, X
Title and QOrganization 5 O /e /{/J’rh f B o e ,p ' 7 Date 2% J: :;’ / 957
/{/9)4.—-' IJ JL red éﬂ/
State of Idaho/or )
) SS.
Countyof ATDHA )
Subscribed and sworn {or affirmed) before me this (o TH day of _JVULY 19 9

SEAL Notary Pubiic jﬁ’% ﬂ_ﬁ,w,,j
QISE , (DANS
My Commission Expires 1\ / 8/ 199 L/

Please Print Name

Residing at

17. Notice of Appearance:

Notice is hereby given that |, will be acting as attorney at law on behalf
of the claimant signing above, and that all notices required by law to be mailed by the director to the claimant signing above
should be mailed to me at the address listed below.

Signature

Address

MICROFILMED
AUG 2 0 1992

Date

. Boise Warm Springs Water District
Last Nam_e . 400 mmmm ROAD Ident. Number &6 30 5073 Copies White-State, Yellow-Claimant




Dwiih 4 Trinadpel pleae of bualneys at Dolas City, 1n Adm County, in sald

9f the south-eust guerter of the fouth-west quarter of Saotlon Twelve (12) In |

‘and along and naw the line of the of the condult ant pipes used, or that wey

uses end for Lething end hewsting purposes and to warm the waters of & large ‘

/A2

#
3
#  MOTTICT OF WATFR RIGHT

LOCATT ON. ,

IO WIOM I KAy CONCHRN:
Noties 1s horeby glven that the ARTEST A MOT AND GOLT WATEW OO~
Pany, Limited, & oorporation orgerized under tha laws of the State of Ideho,

Prvmpeiatu |

State, hes wpproprlated and dooes hereby clemlm the waters tlowing frow thrnae |
Bries® o wollns neur which tile notdce 1s postoed, gnd eaoh and every of sald !

wal la, .0 the extent of four end twe hundred snd sevepnty=three oms thounundthe

aubts fast per uncond of t‘Lum whioh sald wells through and by wesna of which

sald water 1o dlverted and appropriutad ara sltpatoed in the South-east quoarter

Townshty Threa {3) North, Runge Two (2} East of Bolss Meridtsen, "ln Ade Couniy,
state o Tdaho.

That the purposes for which seld water 1s clelmed are for domestiae
plunge or swlivn ng bath 6% & placeof publlc resort, balonglny %o sald Conpeny,
known 08 tho “"Netatorilum,“ sltuwted about thrsa thousnnd feat In & South-wegi~

i
urly dlreotlon *von said wells; and miso for sale for domestdo usnis and for i
pathlng and heatin, purpases; and all other purposes £ir which hot water may i
ba usad, and for irrlgetlon and sprinkling in Bolse City, in seild County wnd
along or near the line of condult of plpes used in sonveying aw!d weter from |
sild wells to and through the stroots ond elleys of Solsn Clty. 1

Thaat the plooe or loowlity of the intended use of sald water le l
at seid Watotorium and the grounds survounding tho same, and in sald Bolge City

o uvsnd in conveylng seld water as here'nafter deserived.

™t the remersl ¢ourse, length and destinatlon Di‘ the ocan=-
dult or pilpes by which 14 1s proposad to dlvert sald water 1s se follows:
Comuensing st each of sald wells and runmlng North of Uest about one Mundrod
and slxty feet through separate plpos to a comnon mein pipe; thaonee Hauth 70
degreas L5 minutes West, 2514 feet %0 tho 2out, slds of the publia road,known
as Warm Jprinps Avenus; thonce Weutrly along esld Avenun, 300 feet to a Tes
in sald pipen by which & pwe ar gald weter 1s divertod and runs in a South-
susterly dirsotlon 302 fret to seld Netatorlum bullding; and from sald Tee
running In a Wastarly direction along sald Warm Springs Avapus 5608 fest to
tha junotlon or ldahd !raet in Bodiss Clty; thence Westerly elangz Tdaho Street
5463 fost 0 & point 120 rfeot Fast of the Faat line of Thdrteonth Strast and
about UMb feet from seld wollsa: topathor w.th all the lateral plpas und
condults connwotdlng sald ma'n eonduid with the bulldings and prendloes whore
gt wular 1y Oor JuBY be unsi. |

Jou ww near the point of intended diversion, on the
sod day of No_\;g_;ﬂ‘:_)ar
Artaglen Hot & Cold Water Coupany, Limitnd,
Attoest:B.3.lowe Appmpr:lamr and Clniment,
fucretory Dy G.W-Moors vrauj_._ggrg,.
ftoto of Tdaho, ] T
gounty of Anm. ) Benjrmuin S.llowe, of Bolsn Gliy, Ada County, |

Htnze or Tdaho, belny flrat duly sworn, deposes and suys; that he ot lewiul
age ond ls tho Seeretnry 9f the Artesinn 2% and Cold Water Company, Lindted,
o cornaratlon, and the apppopriatar Tand oLidmiant of the watnr rizht descrivad
In tus forsgoling notica. Thet the statements in seld notice aro trun, und that.
the oedpgdinsl notlee, of which the forvepgoing 1s & true Copy woLs poatfad in o
gonsplousus place noar the [lr'tr!.sia.n wells of seld oowpany, the point or &l vaps
slon or ssid waoter, at Ffiva o'cloeck P.M. of the twonty~ =third dey or davembur,
18949, .

orlbad and sworn to wiefora me
wonty-fourth dny 2* November, 1249.
Riohard l‘I.J‘u}mdon

{_sean ) ‘ THitAry cublie

)
)
! )
cﬂ.nce.,ll'rd )

o

Rocorded st thn reguogt of B.;-Huwe Bt 2.30 P M., Novomber 24, 1A399.

{ .f
R [t .
’!/r o 0! )/\/r‘uuw{n’/ Recarder, Ly~ ( z/ ' .w, ¢ rry deputy

{

MICROFILMED
AUG 2 0 1992

2480 QLB PEMITENTIARY ROAD
BUISE 1DAKO 53712
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Boise Warm Springs Water District



I

AT AL BRLLS #
WK T APED BY P
Au lle & C. WALER 0. g

NorITeE OF WALYER RIGIT LOCATION

79 PHOM IT MaY CONCERN:

Notige s noreby plven that the Ateslen 1ot and Colg
¥ater Company, Limdisd, a corpopation ernated and mxihtin' under the
lawg of the . ta or Tdaho, with 1ts orinolenl pluce of buslness ut
Holue (Aty, .u County, 1n satd State neretofors an the Sth auy of
HNavember, W9, appropelated and 15 the owner and cladmant of tho
reXlowlvy doseribod wator rights, to-wlt: The waters rlowlny lrou
throe wteml i wolls snd veoh and avary af sald walls, to tho oxtent
of four @nd two hundeed and seventy-three one thousandihs cublxy raet

par seeopd ol timn widel seld weltls throu.u*n and by wonna of wid el
gald water 14 an-tnd md wpproprlatad wee gltuatoed In the South-
nu b yunrter of the Tout meost gumrter aof the fauth-wust gquerter of
Yeowion Pwelve (L2) 1in Townshlp Tlree {) Noril, Renve Two (2) Fust
of Nolse Mecldlan, In Ade County, State of Tdalw.

that the location mnd spociflo uses for w lch sald water
I8 olatmed sre for dovgstle wid for bathing nnd Leeting purvoses wnd
ta g the weters ol o large plunge ur _:w‘lm.al'nr' buth ot o place of
pub it ¢ resort,balonsing to sald company, known as the "Natatorium®,
gltunted wbont threo thouzar . t Ln a South~westerly dieootion
rroa aata walldy una also fap sale for dowmestle uses and for buthlng
and bentine purposns, mid for all otier purposes Tor whlceh hot water
way b ased, wnd for Lreigatlog end sprinkding, o Doise Cliy 1u
sald County and elons o avie Lhe line o the copduit or pilpas used
in conveying selld water fros swld wells 1o ‘and thwouph the stracts
ar.c ulleys of Boise Clty, comammelny wt ench af sedd wells and run-
ning Hort: of Wogh out one hundred and slxty foet tlrough seperate
plpes to w common [J-)Lp tuenco Suth 10 duarua.a 15 winmtas West 2514
fout o thn :‘nuth-wnst o 01 the publie road known ac Warw Springs
AVunue, Yhonce Westerly slong selri Avenda, 500 feei to 2 tec 2n Lald
pips by wilen a part of snld weter 1s divertsd and rung in s Souti=-
wostarly fractlon, Und frat to sald Hatatorium bullding; anas trow
seld tao runnlng in n Westoerly dlroctlon wlopy sedd Wara Springs
Avenue, SG608 faat to t-e junotlon of [daho ftreot in Rodse Clty;
thepues ™Mo e o Tang Jondin Wpant, Sun fant to A polnt L0 fout
Lust ot tiw vt L2Ano of vhipta.mtn Htre IJ'.'- and aboyt 15945 feet Tron
st wella; together wltll wll tho lateral snd & ~Eedbutding plpes end
conewtts commacting sotd madn eopdult wlth 40 0 ldatngs una promds-
s whore aala wator X5 or way bo useds
Dated Hoveuber 24atn, 1899

z.rtr'._.Lnn IIDt & Cold Water Coupany,

Attagt: M.l llowa, T Nener and CLaimant.
Yeere by, Ny  C.M.Moora, bre 2l dant .

hata of Tduho, )
County of Ada. |} Lepjamdn S.lowa,of Lodse City, Ada
Colpity, Stkte of 1daho, bela? Flrst duiv sworn deposes und says: That
hn La ol ‘lxwﬁl". n.x_,na nnd Li the Secerctary of thu ."rtog;i!,up ilat ungd

e
i

not.i-.,a un'd thsa ‘awner  wog u._al,nan‘t ﬂf thr v.ratnrr rij'ht dnserlilaa in
sald ootice? end thet the stateoonts in said notlee are: traa.
Tlantantin S-Howe
mungeribed and swaea 10 b fore e thts ftwenty-r1Te€h dey of
LI N .'U:",gﬁg'

R S

{

[ e-cia-as

[ _Now.is, 1AO9
{

i')p‘ Lu)mu"."."” i

3
}
}

P TTTLE A N

e Mg Lioinas MICROFILMED

AUG 2 El’ 1992

Regovded at the riquost of Waltar Meerfa at 2 Poif., Upveuber 25,1799
cS - A

SOt TN e 27 Recovder, By

ot et Teputy.

L.

Boise Warm Springs Water District
2440 QLD PENITENTIARY ROAD
BOISE 1DAHO 83712
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HORTON 08 VAT BT IO AT,

To Uhor 1L Mo Dopeern:
“obice iy horeoy miven thab Lhe AT AN HOT L COTD

VATER COURANY, Tiaibed, u corporabion oreanized under the lavws of
the Stablo of Tdaha, with its principal placoe of business at
Totse Oity, in Ada Counly, in said 3tabe, has appropriated and
dors herehy elaim tha waters flowing Iran thras artesian wells near
which 'hisg nobtieo 1s posted, and each ana every ol said wells, Lo
Lhiv nxbent of fonr and two Swndeed and sevontv-farse one Lhonsand ths
arhie [ool per socord of time; which hs‘—.ni(] valls throueh and hy
manng of whiel suid wular 18 divorled and aporopriated aro siluated
in tha Sonthenst guarber of the Southeast quarter of ths Southwost.
quatrtoe of feelion Swelve (12) in Townsbin Thrae () Torth Teoca
Two (2) Mast of Soime Teridian, in Ada Sonnhe, ate of Tdaho,

Tk P norposes For whieh sadd wadar is elaimed are for
demeatic nees and Tor hattiine snd heat Der vurpoesaes wad oo Taem taa
saleors ol p armee plunee or oawimmive bath atow place of pohiice

4

resort, helonaing Leosnid Compray, known oas Bhe 0

f.;lf,nf,r_-rinm,"'
aitunbed abont Thres Shousand teet in o enth=Weghorly airsebion
from said vells; and owlse Cor sole for comesbic uses and for

bathine and hankine purposes; and all other yurposas for which hot,
wihor g b uneul; and Tor irrioation ana sprinklineg in Soise Niky,
in said conntoard wlore or noear Lhe line £ condail or pipes used
iv cunvayine sald wuber [rom sold wells Lo sead Shrowrg he s'rects
and allove of Hoine Oity, 4

Trak Lo vlace or loeality of Fho inbended naee of ania wator
is af o Uablatorinm and the sromds sarronndiop She semn, and in
said Noise iy, and alors and oewe the lire ol Lhe conduio and
pipes used, or thats may he used in conveying sadd water i hercs
inal'Ler anaeribog,

Tt “he manerad eonrse, lensuh and destinabicr of Lherondait,
or nipas by owhich 16 is propusod to diverd sald water ig asg

Tollows: fapauene ing ab caeh of sadd wells and runnine Yorth of

Vost about une hundred and sixty [eot thrensh separate pifes to RMICROF"_MEI:
1
AUG 2 0 1992

: Baise Warm Springs Water District
2440 OLD PENITENTIARY ROAD
BUISE IDANO 3712
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comeaun Mty piye ;. Lhaenen Sonth MY deeraes 5 miinbos Weygt, ih1
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Feol Lo the Wtk qide ol the poblic rowd, bnown as Ween 2nrings

Avenue; the en Yosterly olone andd Avermie, 300 fa ot bo a Teo oin

salid pipe by owhieh aopioh of said wabar is diverhed and runs in a

il

ol Magterly alcachion 202 fael to soid Tatatorinm Wildive; and

Tror sald Tee rannine in o Yesberly direction alone said Warm

[
’

SMricow Averne DGOG foob fe the pnction ol Tdihoe Sireeh in Roeinse
ity tloven Vesterly alone Dioho Shraat G503 faet Lo o poink
120 fect st of hin Tast Tine of Thiirteenth Strech and anout
TEOAG Tert from said  wells; Legather <ith all the lateral nipas
and covdnits conmeebing sald main cordai!, with e aildires ara
vramises Suera sold water 1soor ey ho o used,

L 1

Toated nhoor mear She point of inkemded dieersicn, on tte

I P PRI vy s
P T THER L P4 TR TR A RIS

ARTRATAM FOT & 0070 WATER COUANY Timitad,

Aprronriator and Nlaimant,
o WA

TR L

A tast 4 v
fo »7, r L. '/'; P RN

fenrohar,

Thake o Tt

Pouar et Yo, '
, .

Heni: me 5. Town,0f 2aisae r‘l'), r'\d.l
e o Tdaho he e .‘, doaly siorn ey ons o s

v

Toaniy,

Tt f'u it ‘L Wl e and s tha aen r‘oi.urv uf 1,‘\0 Artosian Not,
aorl Coldiocher Company Liaited o corporadion, and e propsiabor
el S Yainant, of the Sader rieht !fmr-r‘Lde i Lhe torae OLILT "olice,
"”"Lf, the afetmaants e osodd retics are e oad Whal e oreriond
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WATER RIGHT DEED

ety

THIS INDENTURE, Made this /£ ~ day of June, 1974,
between NATATORIUM COMPANY, an Idaho corporation, Grantor, and
BOTSE WARM SPRINGS WATER DISTRICT, a water district organized
under the State of Idaho, Grantes,

WITNRESSETH, That the Grantor does by these presents
convey, transfer and set over unto the Grantee and to its
successors and assigns all of the right,title and interest
of the Grantor in and to the water and water rights, described
as follows, to-wit:

1. Notice of Water Right filed by Natatorium's

predecesseor, Artesian Hot & Cold Water
Company, Limited, recorded in Bock 2 of
Water Rights at page 583, records of RAda
County, Idaho, on November 24, 1899,
2. Notice of Water Right filed by Natatorium's

predecessor, Artesian Hot & Cold Water
Company, Limited, recorded in Book 2 of
Water Rights at page 584, records of Ada
County, Idaho, on November 25, 1899,

T0O HAVE AND TO HOLD, the said water and water rights unto
the Grantee and its successors and assigns for so long as there is
continued use by the Grantee of the above descrihed water rights
for hot water heating purposes. In the event the Grantee ceases
to use sald water rights for hot water heating purposes, title
thereto shall auntomatically revert to the Grantor, its successors
and/oxr assigns.

i

IN WITNESS WHEREOF, this Water Right Deed has been duly

exeguted by and on behalf of the Grantor the day and year herein

first above written.

NATATORIUM CGMPANY

By . 2.
ATTEST: i;/
.
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STATE OF IDAHO )
: 8§,
County of aAda )]

On this ,” 4 day of June, 1974, before me, & notary,

# e,
public in and for said State personally appeared ﬂsggingﬂég,jﬁlyké;,}ZJ
and /z 74 4 1: Lot ; known to me to
be the / Aerad ¢ ,(r n/‘ and '~-(;_'_/,d'.ﬂ!- 'Xf-{i-(‘.a’lé_,z,i,u/ ’

respectively, of the corporation that executed the foredgting

instrument, and acknowledged to me that such corporation executed
the same.

IN WITNESS WHEREOF, I have hereunto set my hand and
affixed my official seal, the day and year in this certificate
first above written.

Ooriirnid & o L und

Notary Public for Idaho,
Residing at Boiss, Idaho.

Sroaln bk COUNDY O fus

S

2% 9""75‘“ B
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“ STATE OF inAHO
DEPARTMENT 05 WAYT- RESQURCE

CLAIM TO A WATER DIQHAT

Under e e s sians of Section 42243, 1dabo Code, any person using or claiming rights o the public waters ol 1daho

estahlished By diversion and api o catuon 10 o banelicial use muost file o cions with the Qepiyrunent ol Water Hesources on or
pefore June A0, 1M wenn - trom this fling ane single family domespc uses as defined in Section £2.230(d), 1uahe Codu.

Al0 exempted arg rights .ooneented by & permit, license, ducrie, sdjodicated right, or a previously diled ctaim.

Tha filing of this ¢laim doas not confirm the witar right claimed hut failure to fite may result in forfeiture of @ watar right,

Notire is haruby givan thar _ Bolme Warm Springa water District L
. !Nﬂrne ol Claimant) .
P.0. Rox 114, Roise, Idaho 83701 TaephoneNo. F4I-F/C 2
(Muiting Addrgss) {Zip Couel
clairns a inht to the diversiun and neneticiat vsa of the surface or ground water. Tha extent and nuture of said claim is as
1ohows .
tH) Date of priovay: [When was the water First applicd 10 2 beneficial use) o 05 Novemhﬂr 1894 _

A clinm s not accaptable on 8 ground water sourch with a priority Intar than March 75, 193 or on a surfm:a water
SOurEE with o prrtly latnr than May 20, 197 1. An excuption is thata clinm may ba filed on sigle tamity domestic wso frain
il ground water seurca.

(2} Desceibe g sourre of water: (Name of straam, lske, spting, erc., or yround walar)
Croundwatey ... ... e e WbUTATY O - — R
'3} Dewenine the purpose (90 which !he w.aler hns Daen usedd and the time during 1he ve,u wh»n youu have usea the riyht
clarmand:
[Rath datas Inclustval
(ufs, Qpdt, AF AL Doemestlc, Irrigution, Stock, Erc.! tMo., Dayl {Mo., Dayl
Quantity B o UseRmating &L Domaestic Periodof Use FromQAJAN _ To JAATEC
Cuaniity 1)4%1_9 o Flmse o PeriodofUse Fram __ __ Te __
Cuantity _4_7_4__?_4_ o f s, Use _ PenodotUsaFeom _________ Te
Caantity Jyom eﬂch of Use | e Perid of Use From e T0o
Ouantity threae walls Us . Period ot Use From ___ Yo _ . __
D LY MaED TOTAL OUANTITY UKD,
{idn, grant, AFAY
581 A) Peine ol diversion: {Location of point where watar is diverted from its tource}
SE % Sev u, See 32 Twpd N RAyn. 2 B UM, County of _A‘dn” o _— .
Additional points of diversion: e _ . —_
[} D-m.rme myans nf u‘wm:.m;n—lznl--wm;n iPUIuny) anad mpulmuiweiilr diversion aam ryservnir, length ot dnch and fu.ld
ete.) Give sizes and cannciies: De os specihie as possible, Dusenbe any changes in the systwn and give the dats OFf the
SOk, P en AT ¥ M A 2 Ao Tt d Feo S /Jn. /s o
{8y Ay o b« Iora'u:m nf usy hy lmlng number of |rr|ﬂntf.d dCl:‘b within each “Aaire Lact in dppronnate box, 1 usu is
nol o irvgation, place an "X in appropriats box to show location.
A R ST T T e T
| 1 BEC, m—— ! . TOTA ;
‘ Nn_,a_rr\_WA .wy..lm- 'Ng‘x. " SE% i m-'x.‘ Y | m":.’- SEM ,l' !
L 7""”5' x!xT”T TR T T 160
( —T Y ¥ ¥ T Y Y ~ -
J ‘11T T 7 X ¥ "w T xix U 330
' ! ' i i T ; I H T o I T —
i % N S S LS W T
I Y 7 U T Y T s T 3 T Y T T " 1
. ! 1 ! 1
SRS X S AR N A A S SR TR
H ! Y - Y T - H ! T f f i
y . —_—————r e e} 2
— LI Y - i : by - ,
'
No. ot acres ___/‘_:_ﬁq_f___
) 1 water 18 vsed far other than irrigation, hl!lv [Is- cribe that uss, being as specific as posible:STaAt® of _Idabo
Dapartment of Health & Agricuiture Leboratories, 238 Houmsholds tor
Space Heating: 207 Houmeholos. "ar. Du:asgic Qv lien L —
Fo Ing! ude hare me type and number of siock wateredd: _____ L i _2_9
17} 1 you are claiming water s @ member of an organization, list nime of erganizanon: . . .~ " = ¥

MICROFILMED
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FOR DEPARTMENT UUSE ONLY
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F?)nll mz Yot Moo G-9TO0 ;
g STATE OF !DAHO o 1 &=/
} ) .
DEPARTMENT OF WATER ®FSOUVRCES |- '
v . — Jore sy
APPLICATION FOR FERNIT

To appropriste the public waters of the State of Idaho ™ o

. . L e

1. Name of applicant Boise Warm Springs Water District — Phone 375-0201
Post oflice address P90, Box 114, Doisc, Tdaho 83701 z R

2. Source of water supply  Groundwater which is a tributary of N

3. Locat n of point of diversion is;g};_s_f;__ Yoof 54 __ %ofSection 12 Townthip 3 Nopth
Range 2Last BM. Ada County, miditional points of diversion if any: {
__Mone
4, Warer will be used for the followinn purposes:
Doncstic & 1
Amount 4.0 efsfar Npace Heatingpurposes from January 1 wDocemher 31(both dates inctusive) i
[ely i resdt6f P BBy T T T T T T T T !
At fur purposes from to {both dates inclusive) :
futs an wersfeet i Annum) - - - \ . i
Amoynt for purposes from {both dates nclusive)
(LS e nesefedr por 3nAGIY E— T
Armount for purnoses from to - {hoth dates inchsive}
fete o suwire-[uat per annor) -
5. Total quantity to ba appropriated:
a 4.0 ____ cubie feet per second and/for b, _ MR acre-feet ner annum,
. . : i
6. Propuset diverting works: i
4. Descrintion of ditches, flumes, pemps, headyates, etc. Qnoe well, punp & motar amd
A0 " maintine _to connnet Lo axisting systen e e
- N - H .
b, Height of storage dam HA __ fert, active reservoir copasity TIR _acre-feet; tatul reservoir
capacity _ WA acre-Teet, materials used in storage dam: _MA e N
Poriod of year when water will be diverted to storape NA - w0 NA 0 inclusive i
T iMontis/ Doyl T iMontvOny)
c. Propnsed well dinmeter is 20 inches; proposed depth of weit is 400 feet,

7. Time reguired tor the complation of the works and application of the water to ‘Llac proposed heneficiat

wse 5 Ciwn (B yeors fovnimum 1 year — maxinum 5 yerars).

1. Deseription of propnsed nses:
a. thwater is not far i ooation: . See attached ma o af apruico apeas 13 and 24
(Y Cive he place o se ofwater:  dof Ko S, 10,10, Tawnship $ Mocth

Range? _Faat AM,

127 Amount of power (0 be generatel:. MA 0 hoesennwer under MY fret of head,

{1 List nuinber of pach kind of fivestoc' to be watered _ "A

|
|

TTand Eant Toise
rict . or number of familics to be

.................... : MICROFILME

{51 *f water is ta be used for other purpases describe:  Hot Water Space Heating & Domestic

- Boise Warm Springs Water District
2440 OLD PENITENTIARY ROAD
B0ISE 1DAHO 83712



"o water is Lo wrigation, indicate acreage in each subdivision in the tabetition beldiy; NA

c. Describe any other water rights used for the same purposes as described above, W existing wells

s -
W Vl'mm‘ a EC j i e i i il 10TALS
S T frawn e Larn wen G i | sex Mt T sant sen ) NEn e[ eptn SE%
— UL AR R o AL
j o [ ! !
— SN R S NS I !
' ‘ : |
| o |
-— : N — _ i
L}
L .
T —
b i : i
I j |
M T
§ |
L |
' '
LN 1]
i i
| ] i
i ¥ ;’ T ]
1 L]
i ! | ! i i i :
Toral number of acres to be irrigatad WA '

5

constructad in 1990, recorded 4.273 cfs Nov. 24, 1B9% Book 2, p 587, 584

OF Yater Rights, Ma County, priority date Nov, 5, 1824, !

d. @ Who owns the property at the point o diversion _ boplicant
b. Who awns the land o be irrigated or place of use Patrons of _the District
c. tf the property is owned by a person other than the applicant, describe the arrangement enabling the

applicant to make this filing Private land

cener's property is a part of a

quasi-municipal nuhtic anency

10. Remarks

MICROFILMED

-AUG-2-0-1892

" Bgise Warm Springs Watel District
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Propes oty

e r’\,'i Loa b M _,:' . )— ;::-:‘ (J?' - ./‘ ?..
Foceived Dy Alere? Date C/ ///”H Tine L0947
3 . ._[_)U He
Pretiminary ehieek by /\' !’f,_-‘“ Fee§ 272 I f ‘( O

Receiptec by c2.2) Dae Lo R0TY
Pulsiication mv;mnrl by . gz/u’ nate (=08
Published iy (’/ b-(((’r?/. f\jﬁ(_(z_h)ffc‘nk) .
Pulication dates /= (= & =13 7Y ) q
Publication approved  p2.44¢s . Date  7-f2)Y
pratests filed by: Qwo 750w Copple , Copple § Lruﬁ: e . 19)1
Lerw 7 {epple. 'E;n: __,Jber ’: Kande . _
WHSL\ d e b\( u*pwf 1vax Dl é/r’ﬁ/‘ﬂ

Canies of protests forwardid by

Heoaring hetd by Dare

Recommentled {or @ denial by T3S . r e

ACTION OF THE DIRECTOR, DEPARTMENT Ne WATER RESOURCES

.
This is to certily that 1 have examined Application for Permit to anpropriate the public waters of the State
ol ldaho Mo, O-9160 | and said applicotien is herehy  _APPROVED . .,
1. Approval af said appdication is sulicet to the fo'lowing limitations and conditions:

o SURZLET TO ALL PRIDIMTWATER RIGHTS,

W, Prool of canstruciion al werks and anplie vonn of water 10 beneficial use shall be submitted on or be-

lore Januaey L ) , 10 Hh

G e pate ©F diversion, if water is 10 be used for irrigatien under (his permit, when combined with al!
GIher waler «ats for e same land <hal! nar rxeeed 0.02 cubic feet per second far eaels .o of land.

AL 1L An acruss port or obher device as ppecif led by the fepartment shall
Y inslatlled by the perm't holder to scovide for the insgallation of
wear fne equipment and the derermination of the rarve ol diverslion hy
the bensrtment, 2, The bssaaner of chis permlt Inono way grants any
Pipld ~oT -ty or cisemenl peross he Lad of anather, 3. Return Flow
1t discharged ta a gromdwater system must he anthorized by a separ-
ate indeerion well permic, and rerarn Vlow (F dlseharged Lo oa surfove

witbe i system shall meet fnlrastata warer quality srandards.

b r A .
Witness my hand this @ 7= day of _ Junuary. 19 a5
= Lr

MICHOF]LMED | TCHICT Oprratlons lureau
UG 2 iz @ Boise Warm Springs Water District

2440 01D PENITENTIARY ROAD
ROISE IDAMO 23712
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b SO ir,..:m:‘ st | 6 .,Q/

1 ni
LTS
STATE OF \DAHO A !
DEPARTMENT OF WAY - RESOURCES '_
REQUEST FOR EXTENSION OF TIME
To provide additional time in which to submit
proof of benetici' e on a water right permit

Boise Warm ._,prlngs Watex DlStrl":t f244{) o1d Penltentlar_LRc.ad, Boise 83712

lN ame) {Address}

Shite of .Id'.aho [ o , deposas. and says:

That he 15 the holder, of the duly authonzed agent of 1the holder*, of Permmt to Appropriate the Public Water of

£3-9160
the: State of 1daho No

That under 1the Trims and condibons of sard permit, worb shereunder was requived 1o be completed an o before

01 January 1935 19

Drll;ed and

T nat e hos heratofore perfonmed the lollowing work desenbed under sod permit: (el it o
FrHas shu st fies datted el d M Do ward By aeen :.mrlmun of prol rnuke |

cased well to clc.p th of 600 feet. Tacak.on was bhased on _
recommondations folli wing a geclonizal stiudy of the area.

S - 50,000.00

. [ O + 1 114 T: S —

That hie 1S unabla 1o complele the remainder of thu work within the required time for thi: £ owing reasons, to-wit
prLsent wﬁll does not produce sufflﬁ*ent auantlty or temperature.

We propose to rctaln a geoTDQLcr and dr111 another well at a defcrent

~location on this property.

Wherelare, huy asks thal the Oupartment of Watler Resources extend the nme for the completion of obligations

0 January 1990 18

vaer sart permd 1o
’ 17 ye manamum, b yes mdnmumj
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ABSTRACT

An extensive geothermal aquifer system underlies the Boise area along the Boise Foothills.
Proposed increases in thermal water use have led to concerns about potential long-term
impacts to the geothermal aquifer system, and the ability of current aquifer monitoring to
detect possible changes.

The purpose of this study was to provide insight and tools for the long-term management of
the Boise geothermal aquifer system. Specific objectives included conducting a mass
measurement of geothermal ground water levels, the development of a database using
existing data, reviewing hydrologic conditions in the aquifer, and constructing a numerical
model to evaluate production capacity of the aquifer. The primary areas of interest for this
study included the Harris Ranch, Downtown Boise — Table Rock, and Stewart Gulch areas.
This report includes a summary of hydrologic conditions in the geothermal aquifer system.
A description of model construction and simulation results are presented in a separate
volume (Zyvoloski et al., in preparation).

The Boise Front geothermal aquifers reside in a complex series of igneous rocks and
interbedded sediments. Geothermal water is associated with fractures along a northwest
trending fault zone along the Boise Foothills. Thermal water in the downtown Boise — Table
Rock area is drawn from granite, Tertiary rhyolite and associated sediments, and/or Tertiary
basalt and basalt tuffs, and typically ranges in temperature from 135 to 175°F. Geothermal
water 1n the Harris Ranch area resides in fractured granite. Two Tertiary basalt layers appear
to be the primary source of 90 to 125°F thermal water in the Stewart Guich wells.
Potentiometric surface maps based on the 2002 mass measurements indicate westerly or
southwesterly horizontal hydraulic gradients in all three of these areas.

Water levels in the Boise — Table Rock area began to decrease in 1984, coinciding with the
initiation of City of Boise withdrawals. Water levels stabilized from about 1987 through
1998, as net withdrawals stabilized at a lower rate. The water levels in the Boise — Table
Rock area began to rise beginning in the fall of 1999, apparently in response to the City’s re-
injection of thermal water. A number of wells in this area have experienced water level
increases since 1999, including the Bureau of Land Management (BLM) monitoring well,
Veteran’s Administration (VA) production well, Boise Warm Springs Water District
(BWSWD) wells, and Kanta well.

Water levels in the Edwards well (Stewart Gulch) began to decline in 1984, coincident with
the initiation of pumping both by the City of Boise and Quail Hollow Golf Course. Water
levels also rose in several Stewart Gulch wells during the late 1990s. However, no additional
water level rises were noted that might be attributed to City of Boise injection beginning in
1999. The Stewart Gulch water level rises appear to be associated with changes in local
withdrawal patterns.
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Current data are insufficient to describe the degree of hydraulic connection, if any, between
the Stewart Gulch and Boise — Table Rock areas. However, there appears to be some degree
of hydraulic connection between geothermal aquifers in the Harris Ranch and Boise — Table
Rock areas, based on historical observations.
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1. INTRODUCTION

1.1. Description of Project Area

An extensive geothermal aquifer system underlies the Boise area along the Boise
Foothills - an area known as thc Boise Front. Wells in this area with water
temperatures ranging from about 80°F to 170°F are shown in Figure 1-1. The lateral
extent of the aquifer along the northwest-southeast orientation of the Boise Front is
unclear, although thermal ground water is known to exist further west in the Dry Creek
area, further east near Mayfield, and to the south near the Snake River.

Development of hot ground water began in the Boise area in 1891. Geothermal wells
with elevated water temperatures are clustered along the Boise Front in several areas,
including Harris Ranch, downtown Boise — Table Rock, Crane Creek, and Stewart
Gulch (Figure 1-1). Thermal water from these wells is withdrawn for space heating,
imigation, and domestic purposes by a variety of private, commercial, and government
USers.

The motivation for this study arose from a request by the City of Boise to expand
current levels of production (and subsequent re-injection) under existing water right
permits. This production increase would be used to meet projected demand for
geothermal heat in the downtown area. The proposed production increase led to
concerns about possible water level and/or temperature changes in the geothermal
system. The City of Boise and other major users therefore sought additional hydraulic,
thermal, and hydrogeologic information about the geothermal aquifer system, and the
development and implementation of a monitoring plan.

The primary focus of this study is on three areas: Harris Ranch, downtown Boise —
Table Rock, and Stewart Gulch (Figure 1-1). Wells in these areas generally represent
the warmest wells in the Boise Front geothermal system, generally share a common use
(space heating), and have more available data than wells in other areas along the Boise
Front. Users in these three areas expressed concern about possible effects associated
with proposed increases in thermal water withdrawals (with re-injection) by the City of
Boise.
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Figure 1-1: Map of the Boise Front area showing primary production areas.

1.2. Purpose and Objectives

The purpose of this study was to provide insight and tools for the long-term
management of the Boise geothermal aquifer system. Specific objectives included the

following:
1. Review and refine the conceptual understanding of the Boise geothermal
aquifer.

2. Consolidate existing hydrologic and production data into a Microsoft
Access database.
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1.2. Purpose and Objectives

The purpose of this study was to provide insight and tools for the long-termt
management of the Boise geothermal aquifer system. Specific objectives included the
following:
1. Review and refine the conceptual understanding of the Boise geothermal
aquifer.

5. Consolidate existing hydrologic and production data o a Microsoft
Access database.

IWRRI Page 2 Draft: 08/ 13/03



3. Construct a numerical model capable of simulating hydraulic heads and
water temperatures in the Boise Front area.

4. Calibrate the model on the basis of hydraulic head and temperature
observations using methods that quantify calibration confidence.

5. Evaluate increased production capacity of the geothermal system on the
basis of projected geothermal re-injection effects.

6. Evaluate potential hydraulic and thermal effects of increased production
and re-injection by the City of Boise on wells in the Boise —Table Rock,
Harris Ranch, and Stewart Gulch areas.

1.3. Report Organization

This report consists of a (1) general description of the Boise Front geothermal aquifer
system, (2) detailed description of geothermal development and hydrogeologic
conditions in four sub-areas, (3) summary of a recent mass measurement of water
levels in geothermal wells, (4) and a conceptual model of ground water flow in the
Boise Front geothermal aquifer system. A companion volume contains a description of
model construction, calibration, and simulation results (Zyvoloski et al., in
preparation). A final summary provides conclusions and recommendations based on
the hydrogeologic assessment and simulation results (Petrich, in preparation).
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2. DESCRIPTION OF DATA

2.1. Previous Studies

Numerous published and unpublished studies over the past 25 years have focused on
the Boise Front geothermal aquifer system (Anderson and Kelly, 1981a; Anderson and
Kelly, 1981b; Anderson and Kelly, 1982a; Anderson and Kelly, 1982b; Anderson and
Kelly, 1983; Anderson, 1981; Burnham and Wood, 1992; Clemens, 1993; Higgenson
and Barnett, 1987; IDWR, 1947; IDWR, 1988; James M. Montgomery Consulting
Engineers, 1987; Liberty, 1996a; Liberty, 1996b; MacGregor, 1999; Manner et al.,
1989; Mayo et al., 1984, Mink and Graham, 1977, Montgomery-Watson, 1994a;
Montgomery-Watson, 1994b; Montgomery-Watson, 1998; Morgan, 1988; Neely,
1995; Neely, 1996; Neely, 1998; Russell, 1902; Russell, 1903; Squires et al., 1993;
Squires et al., 1992; Waag and Wood, 1987b; Wells, 1971; Wood, 1997; Wood and
Burnham, 1987; Wood and Clemens, in press). These studies were conducted to
develop a better understanding of system hydrogeology, drill production wells, dnll
mjection wells, and simulate system behavior. This study builds on these reports and
associated data.

2.2. Data Overview

Data used in this study were obtained from the Idaho Department of Water Resources
(IDWR), U.S. Geological Survey, mdividual users, and private consultants. Many
production and water level data obtained from IDWR were collected by geothermal
water users, private consultants, faculty and students from the Boise State University
(BSU) Geosciences Department, and others. Spatial data (obtained from IDWR)
include political boundaries, hydrography, major roads, digital elevation data, and
registered air-photo images. Well information was taken from Montgomery-Watson
reports (1994a) and augmented with information collected from driller’s reports and
consultant’s files (E. Squires, T. Scanlan).

Well elevations of selected wells (primarily geothermal wells in the Stewart Gulch,
Boise — Table Rock, and Harris Ranch areas) were surveyed by the City of Boise with
a survey-grade Global Positioning System device. Measurement point and ground
surface locations are provided in Appendix C. Elevations were surveyed using the
NAVDS88 datum. However, most of the IDWR eclevation data are in the NAVD29
datum. In the Boise Front area, the NAVD29 datum is 3.14 feet less than the NAVDES
datum, Data presented in this report, unless otherwise noted, are presented using the
NAVD29 datum.
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Water level data were obtained from IDWR. The sources of many of these data were
geothermal users or their representatives. The IDWR data included water level data
collected as part of a 1994 study (Montgomery-Watson, 1994a; Montgomery-Watson,
1994b). Measuring point elevations generally were given for these existing data, but
the basis for the elevations was not always clear, nor was the precise location of the
well measuring point. Hydrographs were plotted using the elevations given for the
time during which the data were collected.

Production and re-injection data were obtained from IDWR. The City of Boise (Kent
Johnson) supplied post-1999 projection and re-injection data for the city system. The
original sources of IDWR production data were geothermal users.

Borehole geophysical logs have been recorded in a number of geothermal wells. These
logs have been kept by geothermal users and/or consultants. Awvailable geophysical
logs were scanned and stored as images as part of this study. Wells from which
geophysical logs were scanned are listed in Appendix G.

2.3. Data Quality

The quality of existing data obtained from hand measurements, installed transducers,
pressure gauges, etc., is highly variable, Installed measuring equipment in geothermal
production wells is prone to malfunction over time. Measurements taken in operating
production and injection wells may reflect atypical hydrologic conditions. Pressure
gauges and transducers for measurements conducted as part of this project (Section 5)
were new; double pressure gauges were used to verify readings. During project
measurements several installed system gauges were observed as being inaccurate
and/or inoperative. Similarly, totalizer readings used for estimating production data
may be suspect — at least one totalizer was not functioning during the mass
measurement in August, 2002. Thus, the pre-2002 data probably vary in accuracy;
some pre-2002 data may be suspect. Some of the hydrographs in Section 4 include
exceptionally high or low data points that may reflect erroneous measurements or data

entry.

2.4. Database Description

Existing well information and water level and production data, and new data collected
as part of this study, were integrated into a Microsoft Access database. Database fields
and relationships are shown in Figure 2-1. Explanations for fields are included in
database tables.

The spatial data projection for map components is IDaho Transverse Mercator (IDTM),
Spatial data are stored in metric units. The IDTM projection was used for consistency
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with other spatial data used by IDWR. Well elevations are included in both U.S. and
metric units (see Section 2.2 for datum explanation).

Several well names and/or well identifiers have been used for geothermal data over the
years. The current identifier is the “GeoWellID”, which is consistent with other Idaho
geothermal well data, Previous identifiers were included for reference (such as
“IDWRWellID”, TUSGS station name, or common name). The “GeoWellID” should be
used for linking all future tables and data.
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Figure 2-1: Database components and relationships.
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3. BOISE FRONT GEOTHERMAL AQUIFER CHARACTERISTICS

3.1. Introduction

This section consists of a general description of the Boise Front geothermal aquifer
system, including geologic setting, general hydrogeologic characteristics, structural
influences, water chemistry, and general origin of the geothermal water. A more
detailed description of aquifer characteristics in the Boise — Table Rock, Stewart
Gulch, and Harris Ranch sub-areas is provided in subsequent sections.

3.2. Regional Hydrogeologic Setting

The lower Boise River sub-basin (Treasure Valley) is located along the northern
margin of the northwest-trending topographic depression known as the Western Snake
River Plain. The Western Snake River Plain is a Neogene-aged continental rift basin
(Wood and Clemens, in press) separating Cretaceous-age granitic mountains of
west-central Idaho from the granitic/volcanic Owhyee mountains in southwestern
Idaho. The Western Snake River Plain has the appearance of a northwest trending
graben associated with continental rifting (Mabey, 1982; Wood and Anderson, 1981).
The Western Snake River Plain extends from about Twin Falls, Idaho northwestward
to Vale, Oregon. The Snake River Plain is about 30 miles wide in the section
containing the lower Boise River.

The Western Snake River Plain is believed to have been formed by crustal extension
(Malde, 1991) that began forming about 11 million years ago, with major faulting that
occurred between 11 and 9 million years ago (Wood and Clemens, in press). Miocene-
aged rhyolite flows and domes are present along the margins of the western plain.
Rhyolite is present in the Boise Foothills near Boise, but not in deep basinward wells
(e.g., the 14,100 foot-deep J.N. James well near Meridian did not encounter rhyolite).
For this reason Wood and Clemens (in press) hypothesize that much of the plain may
have been an upland during Miocene silicic volcanism.

The basin dropped relative to surrounding highlands by isostatic compensation (Malde,
1991) because of thick emplacements of volcanics (Figure 3-1) associated with rifting
and overlying sediments (Mabey, 1982). Wood and Clemens (in press) describe
sediment deposition in the basin. Initial sediments, consisting of interbedded arkose,
mudstone, and volcanic ash, are associated with the Chalk Hills formation. A
transgressive sequence followed, with “Lake Idaho™ levels reaching approximately
3,600 feet in elevation. Most of the exposed sediments in the Boise Foothills appear to
have been deposited during this transgressive sequence. These sediments, mapped as
the Terteling Springs Formation, include shoreline sand deposits (including some
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oolitic sands), small deltaic deposits, and thick accumulations of lake muds basinward.
Wood and Clemens (in press) hypothesize that Lake Idaho began to recede about 4
million years ago, with the outlet downcutting at a rate of approximately 400 feet per
million years. Sediments from the basin margins filled the receding lake, forming
interbedded sand and mud sequences and extensive lacustrine deltaic deposits. The
Glenns Ferry Formation includes most of the sediments associated with the slowly
lowering lake level, and are represented in the Boise Foothills by a 200-foot thick
coarse sand unit with Gilberi-type foreset bedding (Pierce Gulch sand). Basinward,
Pierce Gulch sands — reworked Terteling Springs sands (E. Squires, written

communication) — are thought to form the primary aquifer section of the Treasure
Valley.
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Figure 3-1: Cross-section of the Western Snake River Plain

Volcanic activity returned to the Western Snake River plain during the late stages of
Lake Idaho, erupting from a line of vents referred to as the Kuna-Mountain Home
volcanic rift (Wood and Clemens, in press). These Quaternary basalt flows, assigned
to the upper Snake River Group (Malde, 1991, p.266; Malde and Powers, 1962),
flowed across portions of the ancestral Snake River Valley in an area that is now south
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of the Boise River (Malde, 1991, p.266). The Snake River then changed course,
Incising at its present location along the southern margin of the basalt flows. More
recent eruptions (from Kuna Butte and other local sources) spilled lava into the canyon
south of Melba. The Snake River has since incised this basalt (Malde, 1991, p.267).

3.3. General Aquifer Description

The Boise Front geothermal aquifers reside in a complex series of igneous rocks and
interbedded sediments. Depending on location, geothermal water is found in
Cretaceous granite associated with the Idaho Batholith, Tertiary rhyolite and associated
sediments, and/or Tertiary basalt and basalt tuffs (Figure 3-2).

SAND, SILT, AND CLAYSTONE; eroded from
this site bur present elsewhere in the
foothilis.

Lower
Idaho Group

SANDSTOME, arkosic, silica cemented,
cross-bedding 0.3 to Tm thick.

CLAYSTONE, sandy, red and green, laminated,

PORPHYRITIC BASALT, dark brown with
large (3x15mm) plagioclase phenocrysts,
These basalts interfinger with a wide-
spread unit of basaltic tuff olsewhere
in the foothills and in the subsurface.

PORPHYRITIC RHYOLITE of Quarry View
‘Part, dark gray vitrophyre and veltow-
ish brown to pinkish gray stoney rhyo-
lite, 10 to 15 per cent plagioclase phano-
crysts (0.2 to 2Zmm); clinopyroxene
and magnetite as microphenocrysts,

BOULDER COMGL OMERATE, arkosic sand-
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Figure 3-2: Stratigraphic section from rocks related to the geothermal system
(Wood and Burnham, 1987)

Geothermal water is associated with fractures along a northwest trending fault zone
that marks the northeastern boundary of the Snake River Plain (Figure 3-3). Faults,
fractures, and joint systems within the volcanic units presumably serve as conduits for
horizontal and vertical ground water movement. The range-front faults have an
apparent offset of 200 to 800 feet, based on seismic evidence. The deeper geologic
strata appear to dip between four to seven degrees to the southwest on the downthrown
side of the primary foothills fault system. Additional minor faults are present on both
sides of the main fanlt system. Because of sedimentary cover, the faults southwest of

WRRI Page 9 Draft: 08/13/03



the main fault zone are known or inferred primarily from seismic imaging. Most of
current successfill geothermal production wells in the system are concentrated along
the downthrown side of the main fault system.

ult {or
Terteling Fault)

Eagle-West
Boise Fauit
W

Explanation

« = = Faylts indicated by Othberg and Stanford, 1992
» = = Faults indicated by Wood, 1996
— Confirmed fault zones

I R R i A T T A AR N T

Figure 3-3: Faults in vicinity of Boise Front geothermal aquifer system.

Tertiary Basalt, including fractured and unfractured basalt and basalt tuffs, extends
throughout most of the project area. Geothermal wells in the Stewart Gulch area
produce geothermal water from this basalt zone (no wells except the Terteling
Motorcycle well penetrate through the basalt). Approximate elevations for the upper
surface of the Tertiary basalts are shown in Figure 3-4. Tertiary rhyolite and associated
sediments are considered the primary geothermal production aquifers in the downtown
Boise arca (Figure 3-2). The extent of the rhyolite aquifer into the valley is unknown,
but no wells in the central portion of the valley have encountered rhyolite. Rhyolite
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flows and domes are thought to have erupted near valley margins (Wood and Clemens,
in press), and as such, may be highly non-uniform in the Boise Front area (Ed Squires,
2002, personal communication). Two rhyolite zones are present in the Boise-
downtown area, separated by a boulder conglomerate, sandstone, or siltstone (Wood
and Burnham, 1987).

Tertiary Basalt Elevation {ft)
I -3300 W 539 - -1500 301 - 500

-3299--3100 1499 ..1300 501 -700
-3099 - -3000 = 1299 --4100 701 - %00
-2999 . .2900 1099 - .500 g0t - 1100
-2899 - -2700 899 - 700 1101 - 1300
7559 - -2600 5a3-500 [ 1301- 1800

1
2593 - -2500 .499 - .300 1501 - 1760
Zag3.5n WA 298 - 100 % 1701 - 1900
2209 -0 a5 100 ) 1801 - 2100
[ 2093 - -1800 101 - 300 ] 2101 - 2500
B 1693 --1700
® Selected Gectharmal Wells  #4* Faultiines

Based on intarpretation by S. Wood, 1996

Figure 3-4: Approximate elevations of the upper surface of Tertiary basalt.

There is general consensus that the geothermal flow system 1s largely dominated by the
basin margin fault-fracture zone. Effective permeabilities within the faults (especially
in portions of the Foothills Fault) are likely larger than the conductivity transverse to
the fanlts. However, there are insufficient data to quantify the longitudinal or
transverse effective hydraulic conductivity tensors or even to determine relative
hydraulic conductivities. Development of successful wells located away from exposed
faults along the front (e.g., Capitol Mall wells, City Injection, Veteran’s, and BLM),
and demonstrated hydraulic connection between these wells, demonstrates that the
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the main fault zone are known or inferred primarily from seismic imaging. Most of
current successful geothermal production wells in the system are concentrated along
the downthrown side of the main fault system.

Stewart Gulch Fault {or
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LN

Figure 3-3: Faults in vicinity of Boise Front geothermal aquifer system.

Tertiary Basalt, including fractured and unfractured basalt and basalt tuffs, extends
throughout most of the project area. Geothermal wells in the Stewart Gulch area
produce geothermal water from this basalt zone (no wells except the Terteling
Motorcycle well penetrate through the basalt). Approximate clevations for the upper
surface of the Tertiary basalts are shown in Figure 3-4. Tertiary rhyolite and associated
sediments are considered the primary geothermal production aquifers in the downtown
Boise area (Figure 3-2). The extent of the rthyolite aquifer into the valley is unknown,
but no wells in the central portion of the valley have encountered rhyolite. Rhyolite
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flows and domes are thought to have erupted near valley margins (Wood and Clemens,
in press), and as such, may be highly non-uniform in the Boise Front area (Ed Squires,
2002, personal communication). Two rhyolite zones are present in the Boise-
downtown area, separated by a boulder conglomerate, sandstone, or siltstone (Wood
and Burnham, 1987).
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Figure 3-4: Approximate elevations of the upper surface of Tertiary basalt.

There is general consensus that the geothermal flow system is largely dominated by the
basin margin fault-fracture zone. Effective permeabilities within the faults (especially
in portions of the Foothills Fault) are likely larger than the conductivity transverse to
the faults. However, there are insufficient data to quantify the longitudinal or
transverse effective hydraulic conductivity tensors or even to determine relative
hydraulic conductivities. Development of successful wells located away from exposed
faults along the front (c.g., Capitol Mall wells, City Injection, Veteran’s, and BLM),
and demonstrated hydraulic connection between these wells, demonstrates that the
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aquifer is continuous to the southwest (transverse to the main faults) for at least some
distance.

3.4. Geothermal Water Chemistry

Ground water in the geothermal system is chemically different from water in overlying
“cold water” aquifers in the Idaho Group strata. Geothermal water from the thyolite
aquifers generally contains greater concentrations of sodium, bicarbonate, sulfate,
chloride, flnoride, silica, arsenic, boron, and lithium than the overlying non-geothermal
systems (Wood and Low, 1988). Upper aquifers, even if containing warm water,
generally have lower concentrations of calcium and magnesium than the geothermal
system. Squires and Wood (1989) note that ground water taken from Ten Mile Ridge
wells exhibits warm temperatures (70° to over 90° F), but does not contain the elevated
fluoride content associated with geothermal water on the north side of the Boise
Valley.

Mayo et al. (1984) presented evidence that fault zones are the primary avenue of
upward migration of geothermal ground water. They noted that the thermal waters
typically are depleted in calcium and enriched in sodium and fluoride, possibly through
ionic exchange during contact with zeolites in the Idavada Volcanics. More recent
sampling indicates high sodium and low calcium in several wells in the Micron
Technology, Inc. area, although fluoride is not enriched. This suggests some influence
of geothermal water in deeper wells (e.g., wells at depths below approximately 1,000
feet) of the east Boise area.

Mariner et al. (1989), based on data in Young et al. (1988), further described
geochemical characteristics based on water analyses from 37 thermal-water wells and
three nonthermal springs in the Boise arca. The thermal waters are dilute, slightly
alkaline, and a sodium bicarbonate type, which makes them identical to thermal water
in the Idaho Batholith east of the Boise Front. Fluoride concentrations in the thermal
water samples taken from the Boise area ranged from 12 to 19 milligrams per liter
(mg/l), and those from the Stewart Gulch area ranged from 9.8 to 10 mg/l. Chloride
concentrations ranged from 7.2 to 8.6 mg/l in thermal water samples taken from the
Boise area, and from 3.6 to 4.3 mg/l in samples taken from Stewart Gulch thermal
wells.

Thermal water in the Stewart Gulch area differs from thermal water in the downtown
area also on the basis of geochemical radioisotope data (Mariner et al., 1989). Thermal
waters in the Stewart Gulch area were estimated to range between 15,000 and 20,000
years (Figure 3-5), compared to between 20,000 to 30,000 years in the downtown
Boise area (Mariner et al., 1989). Based on stable isotope (deuterium) and chloride
data the authors maintain that the thermal waters of Stewart Gulch cannot be related to
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the Boise thermal waters by mixing. Thus, the Stewart Gulch thermal water is of a
similar origin to the Boise thermal water, but based on the USGS study (Mariner et al.,
1989), water in the Stewart Gulch has experienced little if any mixing with thermal
water in the Boise area.

3. -

Harris Ranch
Unknown residence times

Figure 3-5: Estimated thermal water residence times.

3.5. Origin of the Geothermal Water

Both the Idaho Batholith and the Snake River Plain are situated in a region of high
geologic heat flow. A geothermal “belt” marked by hot springs and warm water wells
is found along the northern margin of the Snake River Plain from Weiser to the
northwest to beyond Bliss to the southeast. The concentration of heat flow and hot
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springs along the margin of the plain could be caused both by convective heat transfer
from upward-moving hot water along fault zones and by the refraction of heat flow that
diffuses at the interface of the granite mass with the layered sediments and volcanics
{Wood and Burnham, 1987).

The origin of these thermal waters has not been fully explained. Mayo et al. (1984)
indicated that at the time “most researchers agree that radiogenic decay in the granitic
rocks of the Idaho Batholith is the principal source of heat” in the geothermal system.
The source of water is thought to be recharge from precipitation in the mountains to the
north that follows a deep path of circulation through the batholith and rises along the
frontal fault system. A conceptual geothermal water circulation loop (Figure 3-6) has
been proposed (Wood and Burnham, 1987, p.121; Wood and Low, 1988, p.32-33), in
which meteoric water from surrounding highlands circulates to a depth of about one
mile over a horizontal distance of about six miles, through deep fractures in the Idaho
batholith. This concept of a long path of circulation appears consistent with the age-
dating based on carbon-14 and dissolved helium concentrations (see section 3.4).

acture Zones in Granite

From Wood and Burnham (1987)

Figure 3-6: Conceptual model of ground water circulation through fractured
granite into rhyolite aquifers along the foothills fault beneath the
northeastern part of the city.

Smith (1981) also recognized that geothermal heat probably is originating with
radioactive minerals within the underlying and surrounding granitic batholith. Smith
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notes that regional heat flow is refracted away from poorly conductive sediments (¢.g.,
Idaho and Snake River Group sediments) and towards more thermally conductive
silicic rocks (e.g., granitics of the Idaho Batholith).

Thermal water in the Stewart Gulch and the downtown Boise — Table Rock areas
appears to have a similar source (Idaho Batholith granitics), but differs in deuterium
and chloride concentrations, temperatures, and residence times (see Section 3.4). The
difference in residence times and chemistry may reflect shorter (or faster) flowpaths for
the Stewart GGulch thermal water compared to the downtown Boise — Table Rock
thermal water.

3.6. Hydraulic Connection with Overlying Aquifers

In most parts of the lower Boise River Basin therc appears to be limited hydraulic
interaction between the geothermal, fractured volcanic rock aquifers and the overlying
sedimentary, non-geothermal aquifers. This is attributed to low permeabilities of the
materials separating the aquifer zones. Miocene basalt and tuffaceous sediments
overlying the rhyolite geothermal aquifer have low permeability because of clay
alteration and minerals filling the fractures (Squires and Wood, 1989). Low
permeability mudstone (which may be more than several hundred feet thick) at the base
of the Idaho Group sediments further restricts the vertical permeability and hydraulic
connection. However, elevated fluoride and temperature (see next section) in some
non-geothermal aquifers along the Boise Front and in an area southwest of Nampa, or
elevated sodium and low calcium (such as in the southeast Boise area), suggest that
some upwelling does accur, leading to mixing of geothermal and overlying “cold”
aquifers.

3.7. Thermal Properties

Smith (1981) estimated the thermal properties of rocks along the Boise Front. A
summary of his resuits is listed in Table 3-1.

Silicic Sand and

. clay
volcanics clay

Parameter Basalt Granite

Calculated mean and
standard deviation of “in
situ” bulk thermal
conductivity (cm/sec °C)

362+038 | 601050 | 454+0.24 | 349+0.90 | 2.79+0.51

Number of samples 61 33 25 153 61

From Smith (1981), based on samples analyzed by Brott et al. (1976} and Smith (1981).

Table 3-1: Calculated thermal properties of Boise Front aquifer matenals.
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4, |.OCAL GEOTHERMAL SYSTEM CHARACTERISTICS

This chapter outlines geothermal water use and hydrogeologic characteristics for three
arcas: {1) downtown Boise — Table Rock, (2) Stewart Gulch, and (3) Harris Ranch
(Figure 1-1). These areas are grouped together becanse of some hydrologic and water
use similarities within the areas. The grouping is not intended as an implication
regarding a degree of hydraulic connection between the areas.

4.1. Downtown Boise — Table Rock Area

4.1.1. Description of Use and Development

Geothermal water in the downtown Boise — Table Rock area (hereafter known as the
“Boise — Table Rock area”) ranges in temperature from 134 to 175°F, and is used for
space heating by the (1) Boise Warm Springs Water District (BWSWD)}, (2) City of
Boise (City), (3) State of Idaho Capitol Mall system (CM), and (4) U.S. Division of
Veteran’s Services (VA). Primary geothermal wells in this area are listed in Table 4-1,
and are shown in Figure 4-1.

Geothermal resources in the Boise area were noted at the end of the 19™ century.
Russell (1903) mentions warm water wells and at least one “tepid” spring located in
the Military Reserve area, presumably in the Cottonwood Creck area. These
occurrences are also described by Lindgren in 1898 (Russell, 1903). Substantial
development of geothermal resources in the Boise area began in 1891 (Table 4-2),
when the first geothermal well in this area was drilled at, or near, the site of the present
Boise Warm Springs Water District well house. This well first struck warm water
beginning at 80 feet, with the water becoming progressively hotter and the flow
increasing with depth. A flow of 150 gpm of 154°F degree water was encountered at a
depth of 308 feet. However, it was at 400 feet that “a tremendous flow of water” was
encountered (Waag and Wood, 1987b, quoting the Idaho Statesman, 1/30/1891). A
second well was then drilled 50 feet from the first, with similar results. In
combination, the two wells reportedly produced an artesian flow in excess of 800,000
gallons per day (555 gpm) of 170°F water (Wells, 1971). Lindgren reported that the
artesian pressure was sufficient for the water level to rise approximately 50 feet above
ground surface in 1896 or early 1897 (Waag and Wood, 1987b). Development of the
geothermal resource for heating, domestic, and bathing use commenced scon
afterward. A third well was drilled in 1895 in order to maintain production.

In approximately 1909, air-lift pumps were installed to maintain or increase production
in these wells. The air-lift pumps were not satisfactory, however, as the aerated water
was highly corrosive and caused the distribution pipes to fail within four years. At that
time (approximately 1913), a new well, 16 inches in diameter, was drilled and one of
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the existing wells was enlarged to 16 inches. Both of these wells were equipped with
line-shaft turbine pumps. These wells are probably the two wells that are in use today
by the Boise Warm Springs Water District (BWSWD). The fate of the other two
original wells is unknown.

From the early 1900s until the mid 1980s the BWSWD system was the only major user
of thermal water in the Boise — Table Rock area. Production records are scarce or non-
existent, but it is assumed that the annual production from the BWSWD wells was
approximately 250 to 300 million gallons per year (750 to 900 acre-feet per year, or
affyr). Some additional production also occurred from smaller warm water wells at the
Idaho State Penitentiary, and from private wells (Koch, Behrman, etc.) No estimates of
production are available from these wells.

Well Alternate Name Entity Current Use
BWSWD-East BWSWD#2 BWSWD Primary pumping
BWSWD-West BWSWD#1 BWSWD Secondary pumping

BWSWD#3 BWSWD Manitoring well
BGL#1 Boise Geothermal Ltd City of Boise Manitoring well
#1
BGL#2 Boise Geothermal Ltd City of Boise Secondary pumping
#2
BGL#3 Boise Geothermal Lid City of Boise Secondary pumping
#3
BGL#4 Boise Geﬂermal Ltd City of Boise Primary pumping
Beard BHW-1 City of Boise Test well (adjacent to
BGL#4)
Boise City Injection City of Boise Injection
Capitol Mall 1 CM-1 State of ldaho Injection
Capitol Mall 2 CM-2 State of ldaho Production
VA Test injection VA Test Veteran's Administration Monitoring
VA injection VA-2 Veteran's Administration Injection
VA Production VA-1 Veteran's Administration Production
BLM BEH-1 Bureau of Land Monitoring
Management
Kanta Idaho Department of Lands Monitoring
Old Pen Old Pen #1 Idaho Department of Lands Monitoring

Table 4-1: List of primary geothermal wells in the Boise — Table Rock area.
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Figure 4-1: Locations of selected geothermal wells in the downtown Boise —
Table Rock Area.

The BWSWD currently distributes geothermal water for space heating and domestic
use in the eastern part of Boise (Figure 4-1). Spent geothermal water does not return to
the geothermal aquifer, but (1) drains into shallow injection wells at points of use; (2)
discharges to surface channels draining to the Boise River; or (3) discharges to the
Boise River via the municipal sewer system. The primary distribution line along
Warm Springs Avenue is connected to the City’s geothermal distribution system
(although under ordinary circumstances a valve between the two systems remains
closed). Production data from the BWSWD system are available beginning in 1978.
Production has steadily decreased from a high of 312 million gallons in the 1979 water
year to an average of 214 million gallons per water year between 1994 and 2002 (Table
4-3, Figure 4-2). Production slowed between 1986 and 1988 (Figure 4-2), apparently
because decreasing water levels caused pumps to break suction; the pumps were
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lowered and increased pumping resumed in 1989 (T. Scanlan, C. Brockway, personal

COMMURICAtion).
Time Event Source
Warm springs and wells in Military Reserve Russell (1903) citing Lindgren (1898), Wells
1890 , h .
area; Kelly Hot Springs operating {1971)
1891 Two BWSWD Wells completed, 0.8 mgd Wells (1971)
. . Hand written notes from BWSWD (1909) -
1895 Third BWSWD well drilled attached to 1909 Tariff Rules
1896-7 Three BWSWD weil in operation; 50 foot shut-] Russell (1903} citing Lindgren (1898), also
in pressure, 550 gpm Waag and Wood (1987b)citing Lindgren (1898)
. . Hand written notes from BWSWD (attached to
1908 Air pumps installed on BWSWD wells 1908 Tariff Rules)
New 16-inch well drilled and one existing well " . .
1913 +/- | enlarged to 16 inches; turbine pumps installed V\éj:: ék%ﬂis(gﬁ;% Jr?:)?;;?"ﬁns usl;es), four
in both wells at the BWSWD y pump
1917 +/- | Kelly Hot Springs dried up MacGregor (1999, pg 81)
8/6/1965 | Old Pen Irrigation Well Drilled Drillers report
1976 BLM and Beard Wells Drilled Berkeley Group (1990, pg 45)
32111977 Harris Well 1 constructed Driller's report; Water right (63-8627)
12/1980 | Capitol Mall Well No. 1 completed/tested Anderson and Kelly (1981a)
6/1981 BWSWD No. 3 Completed Anderson and Kelly (1981b)
91981 Capitol Mall Well 2 Tested Anderson and Kelly (1981a})
4/1982 BGL Wells 2 and 4 Tested Anderson and Kelly {(1982b}
11/1982 Capitol Mall Wells Qperating; assume 160- Berkeley Group (1990, pg 21); Neely (1995, pg
205 Mgallyr (500 aftfyr) 17)
9/1983 VA Production Well completed Anderson and Kelly (1983)
10/1983 E%';)WE“S Operating; 121-189 Mgallyr {400 | gy aiey Group (1990, pg 33);; Neely (2001)
1984 Quarry View Well Cn Scanlan (written communication)
1986 Harris East(?) Well Completed Waag & Wood (Waag and Wood, 1987b)
1/1987 VA Injection Well completed Montgomery Engineers {1987)
1111988 :;?y‘:;"e"s Operational; 118-204 Mgally (500 | g aioy Group, pg. 33; Neely 8/28/01
2/1988 Quarry View Well off; pump removed Scanlan (writfen communication)
1998 +/- | Old Pen Well Off Scanian {writfen communication)
4/1998 City Injection Well Drilled & Tested Montgomery Watson (1998)
2/1999 City Injection Well Qperational City of Boise

Table 4-2: Chronology of geothermal development and/or responses m the

downtown Boise — Table Rock area.
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BWSWD C:ﬂ;zltlol Boise City VA Summary
Year Production |PTOMUCtON o ction Injection | "ot With- | Production | Total TNet With-
& Injection drawals | & Injection | Use | drawals
1978 256.1 256.1 256.1
1979 312.2 22 | 3122
1980 308.1 308.1 308.1
1981 2394 2394 239.4
1982 276.0 276.0 276.0
1983 283.5 12.8 296.3 283.5
1984 300.2 164.6 166.7 166.7 B31.5 466.9
1985 281.2 175.4 121.4 121.4 578.0 | 4026
1986 2531 182.0 176.8 176.8 622.0 429.9
1987 1831 169.1 188.9 188.9 541.1 372.0
1988 199.4 138.8 123.8 123.8 4621 323.2
1989 278.0 154 .4 158.0 158.0 28.48 618,09 | 436.0
1990 2446 130.5 1223 122.3 118.21 6157 | 366.9
1991 245.7 1827 121.3 121.3 129.08 6788 | 367.0
1992 2433 139.0 123.3 123.3 116.69 6223 | 366.6
1003 259.2 217.9 156.0 156.0 137.01 770.2 415.2
1094 220.8 174.5 122.5 122.5 137.42 655.2 343.3
1995 221.2 154.3 127.9 127.9 166.715 670.1 349.1
1996 226.6 118.7 132.1 1321 186.22 663.7 358.8
1997 212.8 98.6 130.7 130.7 203.61 645.7 3435
1998 184.2 111.8 131.2 131.2 195.85 623.0 3154
1999 204.0 125.5 164.9 53.6 111.3 191.64 686.1 318.3
2000 210.5 117.9 188.0 145.8 42,2 186.95 703.3 252.6
2001 218.7 144.8 172.0 145.6 264 172.96 708.5 2451
2002 230.1 123.3 170.7 139.8 30.9 163.1 687 .1 261.0

Units: millions of gallons per water year (October 1 through September 31); all data supplied by users

Table 4-3: Production and injection of geothermal water in the Boise — Table
Rock area, 1978-2002.

The Idaho State Penitentiary drilled a warm-water (97°F discharge, 134°F botiom hole
temperature) well for irrigation in 1965 (Old Pen Well). The well was used for
irrigating approximately 20 acres (80 affyr +/-) until the early 1970s. This well was
later used for imrigating the Idaho Botanical Garden property from the mid 1980s
through the late 1990s, with diversion volumes progressively increasing from 2 to 25
acre-feet annually over that period. Another irrigation well in the Penitentiary area, the
Quarry View Park well, was operated for irrigation from 1984 through 1987, producing
approximately 25 acre-feet annually of 134°F water. The Kanta-Yanke well was
completed in 1983, but was never equipped with a pump for production. It produced
161°F water during test pumping (IDWR driller’s report).
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lowered and increased pumping resumed in 1989 (T. Scanlan, C. Brockway, personal

COMMUNICALion).
Time Event Source
Warm springs and wells in Military Resetve Russell {1903) citing Lindgren (1898), Wells
1890 . . .
area; Keilly Hot Springs operating (1971)
1891 Two BWSWD Wells completed, 0.8 mgd Wells (1971)
. . Hand written notes from BWSWD (1909) -
1895 Third BWSWD well drilled attached to 1909 Tariff Rules
1896-7 Three BWSWD well in operation; 50 foot shut-| Russell (1903) citing Lindgren (1898), also
in pressure, 550 gpm Waag and Wood (1987b)citing Lindgren (1898}
. . Hand written notes from BWSWD (attached to
1908 Air pumps installed on BWSWD wells 1909 Tariff Rules)
New 16-inch well drilled and one existing well " . .
1913 +/- { enlarged to 186 inches; turbine pumps installed V\ézll: gﬁﬂr}]ggﬁﬁ;?;?;;frlfjrsu;es), four
in both wells at the BWSWD Y pump
1917 +/- | Kelly Hot Springs dried up MacGregor (1999, pg 81)
8/6/1965 | Old Pen lirigation Well Drilled Drillers report
1976 BLM and Beard Wells Drilled Berkeley Group (1990, pg 45)
3/21/1977] Harris Well 1 constructed Drillers report, Water right (63-8627)
12/1980 | Capitol Mall Well No. 1 completeditested Anderson and Kelly (1981a)
6/1981 BWSWD No. 3 Completed Anderson and Kelly (1981b)
9/1981 Capitol Mall Well 2 Tested Anderson and Kelly (1981a)
4/1982 BGL Wells 2 and 4 Tested Anderson and Kelly (1982b)
11/1982 Capitol Mall Wells Operating; assume 160- Berkeley Group (1990, pg 21); Neely (1995, pg
205 Mgalfyr (500 affyr) 17)
9/1983 VA Production Well completed Anderson and Kelly (1983)
10/1983 Sﬁe;l;)we"s Operating; 121-189 Mgaliyr (400 | poryalay Group (1990, pg 33):; Neely (2001)
1984 Quarry View Well On Scanlan (written communication)
1986 Harris East(?) Welt Completed Waag & Wood (Waag and Wood, 1887h)
1/1987 VA Injection Well completed Montgomery Engineers (1987)
11/1988 ;/% \rl;Jells QOperational; 118-204 Mgally (500 Berkeley Group, pg. 33; Neely 8/28/01
2/1988 Quarry View Well off, pump removed Scanlan (writfen communication)
1998 +/- | Old Pen Well Off Scanlan (written communication)
4/1998 City Injection Well Drilled & Tested Montgomery Watson (1998}
2/1999 City Injection Well Operational City of Boise

Table 4-2: Chronology of geothermal development and/or responses in the

downtown Boise — Table Rock area.
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BWSWD C:n':::l" ! Boise City VA Summary
Year . Production . I Net With- | Production| Total |Net With-
Production . Preduction | Injection -
& Injection drawals | & Injection| Use | drawals
1978 256.1 256.1 2561
1979 312.2 312.2 312.2
1980 3081 308.1 308.1
1081 2394 2394 | 2394
1982 276.0 276.0 | 276.0
1983 2835 12.8 206.3 | 2835
1984 300.2 164.6 166.7 166.7 631.5 | 466.9
1985 281.2 1754 121.4 121.4 578.0 | 402.8
1986 2531 192.0 176.5 176.8 6220 | 4299
1987 183.1 169.1 188.9 188.9 5411 372.0
1988 199.4 138.8 123.8 123.8 462.1 323.2
1989 278.0 154.4 158.0 158.0 28.48 618.9 | 436.0
1990 2446 130.5 122.3 1223 118.21 615.7 | 366.9
1991 245.7 182.7 121.3 121.3 129.08 678.8 | 367.0
1992 243.3 139.0 123.3 123.3 116.69 622.3 366.6
1993 259.2 217.9 156.0 156.0 137.01 770.2 415.2
1994 220.8 174.5 122.5 122.5 137.42 655.2 343.3
1985 221.2 1543 127.9 127.9 168.715 670.1 3491
1996 2266 118.7 1321 132.1 186.22 663.7 | 358.8
1997 212.8 93.6 130.7 130.7 203.61 6457 | 3435
1998 184.2 111.6 131.2 131.2 195.95 623.0 | 3154
1999 204.0 1255 164.9 53.6 111.3 191.64 586.1 3153
2000 210.5 117.9 188.0 145.8 42.2 186.95 703.3 | 2526
2001 218.7 144 .8 172.0 145.6 26.4 172.96 708.5 | 2451
2002 2301 123.3 170.7 139.8 30.9 163.1 687.1 281.0

Units: millions of galions per water year (October 1 through Septernber 31); all data supplied by users

Table 4-3: Production and injection of geothermal water in the Boise — Table
Rock area, 1978-2002.

The Idaho State Penitentiary drilled a warm-water (97°F discharge, 134°F bottom hole
temperature) well for irrigation in 1965 (Old Pen Well). The well was used for
irrigating approximately 20 acres (80 af/yr +/-) until the early 1970s. This well was
later used for imrigating the Idaho Botanical Garden property from the mid 1980s
through the late 1990s, with diversion volumes progressively increasing from 2 to 25
acre-feet annually over that period. Another irrigation well in the Penitentiary area, the
Quarry View Park well, was operated for irrigation from 1984 through 1987, producing
approximately 25 acre-feet annually of 134°F water. The Kanta-Yanke well was
completed in 1983, but was never equipped with a pump for production. It produced
161°F water during test pumping (IDWR driller’s report).
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Figure 4-2: Annual geothermal production in the downtown Boise — Table
Rock area.

Three new geothermal systems were developed in the downtown Boise area during the
1980s based on results from geothermal exploration during the late 1970s. First, the
State of Idaho began heating the state Capitol building and surrounding office
buildings with geothermal heat. The State Capitol Mall (CM) system began operation
m the fall of 1982, and has withdrawn approximately 150 million gallons per year since
that time. Production in the State of Idaho system spiked in 1993, although the reason
for the production spike is unclear. All of the effluent is re-injected into the geothermal
aquifer through the CM#1 well (Figure 4-1).
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Next, the City of Boise (City) system began operation in the fall of 1983. The City
system provides water for space heating to a number of downiown government and
commercial buildings (Figure 4-1). Production in the first years of operation ranged
from 121 to 189 million gallons per water year, and averaged 140 million gallons per
year between 1984 and 1998 (Table 4-3). In 1998, the City of Boise drilled an
injection well at Julia Davis Park (Figure 4-1). Injection of spent geothermal water
began in February 1999, although a portion of the City’s production continues to be
discharged to the Boise River (Table 4-3). Annual City production increased between
1999 and 2001 (Figure 4-2), but net production (total production minus injection)
decreased by approximately 100 million gallons per year during that period (Table 4-3
and Figure 4-2).

The Veterans Administration (VA) system began operation in the fall of 1988. The VA
uses geothermal water primarily for space heating at its campus north of downtown
Boise. The VA system has withdrawn an average of approximately 142 million
gallons per year (Table 4-3 and Figure 4-1). All of the spent thermal water is re-
injected into the geothermal aquifer via the VA injection well.

The Quarry View well was reconstructed in 2001 into a two-piezometer monitoring
well (Scanlan, 2001). One piezometer was completed between 600 and 700 feet below
ground surface; the second pizometer was completed between 813 and 848 feet below
ground surface. In 1984 Anderson & Kelly (Castelin, 1984) found temperatures
between 131° and 134°F between 620 and 660 feet, and 158°F at about 825 feet. These
temperatures were not as hot as the 172°F temperatures in the BWSWD wells, and
therefore, despite proximity to the BWSWD wells, probably are not drawing water
from the same aquifer zones.

In summary, the net withdrawals from the downtown Boise — Table Rock area (total
production minus the amount re-injected) were highest in the mid-1980s, peaking at
approximately 467 million gallons in the 1984 water year (Table 4-3 and Figure 4-2).
Net withdrawals have decreased since then, averaging 354 million gallons per water
year between 1990 and 1999. Net withdrawals between 2000 and 2002 were
approximately 253 million galions, reflecting, in part, the commencement of injection
by the City of Boise in 1999,

4.1.2. Hydrogeoiogy

Wood and Burnham (1987) developed a general stratigraphic sequence for the
downtown Boise area (Figure 4-3). Uppermost sediments may include shallow
alluvium (in the vicinity of the Boise River) or coarse-grained Pleistocene sediments of
the Snake River Group. These shallow sediments overlie Tertiary-aged sands, silts,
and clays. These sediments are remnants of transgressive episodes during the filling of
Lake Idaho, and regressive facies as Lake Idaho slowly drained.
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Figure 4-3: Stratigraphy of the Boisc Front geothermal aquifer in the
downtown Boise area.
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Geothermal flow in this area is thought to be dominated by a zone of faulting parallel
to the Boise Front (Figure 3-3). In addition, a seismic reflection survey (Liberty,
1996b) from the vicinity of the City geothermal production wells to BSU and from
BSU to Ann Mornison Park provided evidence of a major fault offset of approximately
600 feet in the vicinity of 9™ Street and Royal Boulevard. Based on offset, location,
and inferred orientation, this fault has been interpreted (Wood, 1996a; Wood, 1996b;
Wood, 1996c) as an extension of the Eagle-West Boise fault (Figure 3-3). The
magnitude of offset suggests that this fault might function as a geothermal system
boundary, although the fault also may function as conduit for upward movement of
thermal water through the fault zone.

The East Boise Fault (Figure 3-3), a north-northwest trending fault, extends south-
southeast to the vicinity of the Old State Penitentiary and beyond to Barber Dam on the
Boise River (Squires et al., 1992). In addition, a northeast trending fault is discernible
in the vicinity of Warm Springs Creek, from southeast of Table Rock to just west of the
Harris well.

In general, the geologic section on the downthrown side of the main frontal fault
system along the Boise Front (in the downtown Boise — Table Rock area) consists of
the following (top to bottom) sequence (Burnham and Wood, 1983).

1. Recent-age alluvium of the Boise River floodplain and tributary fan
deposits extend from ground surface to typical depths of 30 to 80 feet.
These deposits are associated with the Snake River Group, and generally
consist of coarse-grained sediments with large cobbles. An unconfined
cold-water aquifer in these deposits is tapped by 1rmgation, municipal,
commercial, industrial, and domestic wells.

2. Sand, silt, clay and siltstone sediments of the lower Idaho Group underlie
the recent-age alluvium. The lower Idaho Group sediments are lake-
margin sediments that grade to finer-grained units laterally away from
the granitic source in the Idaho Batholith. The base of the Idaho Group
sediments extend to depths of a few hundred feet in close proximity to
the Front, and to depths of more than 1500 feet at the City of Boise
Imjection Well. The upper 600 to 1000 feet of these sediments generally
contain cold-water aquifers tapped by domestic, municipal, and irrigation
wells in the Boise area.

Silica cemented sandstones of the Idaho Group occur in the eastern
foothills in the vicinity of Table Rock. Thesc sandstones were cemented
by precipitation of dissolved silica contained in geothermal water.

One or two Tertiary basalt flows are found near the bottom of the lower
Idaho Group. These basalt flows range in thickness from 10 to 150 feet.
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3. Basaltic tuffs and flows, with beds of arkoesic and tuffaceous sediments,
underly the lower Idaho Group. This unit is estimated to be
approximately 600 feet thick, and serves as the upper portion of the
geothermal system. Where competent and fractured, the basalt unit may
yield warm water to wells. However, these volcanic materials have more
commonly been altered to low-permeability clay. The basalt tuff unit
may function as a cap above the main geothermal aquifer.

4. Two Tertiary rhyolite zones, separated by coarse-grained sediments,
form the main geothermal aquifer in most of the wells. This sequence of
volcanic rock and sediment is part of the Idavada Group.

The upper rhyolite is multicolored, generally varying from black to
yellowish brown, often with bluish or green colors. Where dark colored,
the rock is commonly mistaken for basalt or andesite. This rhyolite is
approximately 400 feet thick at the Capitol Mall #2 well and perhaps
somewhat thicker at the City of Boise Injection well. The upper rhyolite
1s reported to be the main geothermal reservoir rock, based on the current
wells penetrating this zone.

Below the upper rhyolite is coarse-grained sandstone and conglomerate,
with interbedded silicic tuff. These sediments are approximately 300
feet thick at the Capitol Mall #2 well and 400 feet thick at at the City of
Boise Imjection well. The coarse nature of these sediments suggests that,
if not cemented, they may have relatively high conductivities and
porosities.

The lower rhyolite is approximately 300 feet thick. It generally consists
of light gray to dark greenish gray rock with quartz and feldspar
phenocrysts. The lower rhyolite is generally believed to be less
permeable than the upper rhyolite. In the City of Boise injection well
and in BGL No. 1, the lower rhyolite is underlain by at least 200 feet of
coarse-grained sediments.

5. Granific rock of the Idaho Batholith (Cretaceous-aged biotite
granodiorite and granite) is generally believed to underlie the volcanic
rocks associated with the geothermal aquifer. The granite has been
penetrated only in wells drilled into upthrown fault blocks along the
frontal fault system, such as BGL #1. Granite of the Idaho Batholith was
also penetrated in the lower portion of both of the Harris wells, The
water-bearing characteristics of unfractured granitic rock are generally
poor, and therefore the granite, where unfractured, may function as the
bottom of the geothermal aquifer. However, recharge to the Boise
geothermal aquifer is thought to travel as deep circulation through open
fractures in the granite from upland areas to the north and east. Locally,
the granite may have sufficient fracture permeability along the faults to
yield water to wells.
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4.1.3. Water Levels

Periodic water level measurements or pressure readings have been taken in a number of
geothermal wells since the early 1980s. Most of these water level measurements were
conducted by geothermal users and well owners, and were obtained from IDWR.
Some measurements were conducted by consultants and/or BSU, and in some cases,
the data sources are unknown. Measurements conducted on August 27, 2002 were
taken by project staff. Hydrographs based on these measurements for wells in the

downtown Boise — Table Rock area are provided on pages 28 through 30.

Water levels in the downtown area have reflected the impacts of geothermal production

rates:

1.

Prior to development, the static water levels in the geothermal system
were at least 50 feet above ground surface at the BWSWD, based on
Lindgren’s report from 1896 or 1897. Since the BWSWD wells had
been flowing for several years at that time, actual pre-development static
water level may have been more than 50 feet'.

From the early 1900s until 1982, the system is assumed to have been in
equilibrium, with an average annual discharge of approximately 275 to
300 million gallons (840 to 920 acre-feet annually). Water levels peaked
each August or September at elevations of 2,760 to 2,765 feet, as
measured at the BLM well® (Figure 4-4, page 28). Artesian flow
occurred for several days each summer during this time period at the
BWSWD wells (Figure 4-5 and Figure 4-6, page 29).

The CM system began pumping in November of 1982 (Table 4-1). The
total CM production volume was not recorded for 1982-83, but is
assumed to have been similar to that of later years, i.e., approximately
160+ million gallons per year (Table 4-3), All spent water was re-
injected into the geothermal aquifer. The peak 1983 summer water
levels in the BLM well appears to fall in the range of prior years (Figure
4-4), but there are insufficient data from the BLM well between
November 1982 and summer of 1983 to identify possible impact from
the CM production/injection. There is a very slight decrease in summer
peak water levels in the BWSWD wells (Figure 4-5 and Figure 4-6)
between 1982 and 1983, although the change appears to be well in the
range of normal year-to-year fluctuations. In general, it appears that the

' Water level estimates (or assumptions) made for wells under flowing artesian conditions without the use of
accurate pressure gauges may be in error — hydraulic head values could be feet or tens of feet above the well

casing for wells flowing under artesian conditions.

? The BLM well, which has been monitored by the USGS and Boise State University, has one of the longest,

better-quality records of water levels in the geothermat aquifer in the Boise area.
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CM system did not have a net impact on local geothermal water levels
during this period.

4. The City of Boise (1.e., BGL) wells began operating 1n October of 1983
{Table 4-1). Net geothermal production from the aquifer increased by
approximately 180 million gallons between the 1983 and 1984 water
years (Table 4-3). Water levels in the BLM well (Figure 4-4) began
declining in the winter of 1983 (compared to water levels from 1976
through the summer of 1983), declining a total of approximately 30 feet
between 1983 and 1988. Water levels in the BWSWD East (Figure 4-5)
and West (Figure 4-6) wells also declined during this period, as did the
VA production (Figure 4-9) and Kanta (Figure 4-11) wells. Water levels
appear to have declined during this period in the BWSWD #3 (Figure
4-7) and Old pen (Figure 4-10) wells, but the data for these wells are
incomplete during this period. The declines appear to have been caused
by the increased production from the BGL wells. Artesian flow has not
occurred at the BWSWD wells since the City system began operation in
1983,

5. The VA system (Figure 4-9) began operating in the fall of 1988. The
total VA production volume was not recorded for the 1988-89 season,
but is assumed to have been similar to later years (100 to 200 million
gallons, 300 to 600 acre-feet). All production was re-injected. No
change in summertime BLM or BWSWD water levels occurred in the
fall of 1989 or later years. This suggests that the VA system did not
have a net impact on recovered geothermal water levels.

The VA hydrographs appear to show some spurious water level readings.
For instance, a measurement taken by the VA by air line on 7/29/02
shows a water level of 2,682 feet (approximately 75 feet below ground
surface), yet two measurements taken by the author on 8/27/02 and
9/24/02 indicated water levels at approximately 2760.6 feet (at ground
surface). Flowing artesian conditions were observed at the second
measurement, taken while the pump was temporarily removed from the
well,

6. Summertime peak water levels in the BLM well (Figure 4-4) were
relatively stable at approximately 2735 feet from 1987 through 1998.
Water levels began to rise beginning in the fall of 1999, apparently in
response to City injection activities (which began in February 1999).
Since 1998, water levels at the BLM well have recovered approximately
20 feet, probably in response to a 100 Mgal/yr net production decrease.
Similarly, water levels in the BWSWD wells have also recovered by
approximately 20 feet.

7. There were three water level measurements taken in the Old Pen well
prior to 1988. A static depth-to-water of 73.5 feet was reported when the
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well was drilled in the summer of 1965. Two water level measurements
in 1983 (Figure 4-10) indicated a depth-to-water of approximately 50
feet, and recent (2002) measurements indicate a depth to water of
approximately 50 feet. If the 1983 measurements are accurate, then
water levels in the Old Pen well decreased in the 1980s to a level of 70-
75 feet below ground surface, but have returmed to a depth of
approximately 52 feet between 1987 and 2002. These changes could
correspond with the beginning of withdrawals by the City of Boise in the
early 1980s and partial injection in 1999, or may reflect other local
conditions.

8. Recent data from the Quarry View well (Figure 4-12) indicate similar
water levels in both Quarry View piezometers over time, which suggests
hydraulic connection between the zones in which the Quarry View
piezometers are completed. A general decrease in water levels during
the summer suggests possible local imgation influences.
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Figure 4-5: Hydrograph for BWSWD East well.
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Figure 4-8: Hydrograph for the BGL #3 well.
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Figure 4-11: Hydrograph for the Kanta well.
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)05 Quarry View Ground Elevation: 2733.3 ft
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Figure 4-12: Hydrographs for Quarry View wells.

4.1.4. Temperature Data

Few current temperature data are available for Boise — Table Rock area wells. One of
the only complete long-term records is for water temperatures in the CM #2 well
(Figure 4-13). Low recorded temperatures during summer months probably reflect the
well bore cooling during times of little or no flow.

There appears to be a downward temperature trend from about 1983-1990 (Figure
4-13). This period may reflect the time that it took for the circulation loop between the
two Capitol Mall wells to reach temperature equilibrium. Conversely, the decrease in
temperature also corresponds with decreasing water levels in the BLM well, which in
tum corresponds with the initiation of pumping in the City wells.

Temperatures since 1990 appear to have remained relatively steady. Temperatures do
not appear to have risen after 1999 when the City began re-injecting water’, and when
water levels began to recover. Temperatures in 2002 appear slightly less than previous
years — this may reflect a slight decrease or an aging temperature sensor (the
temperature sensor in this well should be checked).

Temperatures in the City wells have remained relatively stable since City production
began (Kent Johnson, personal communication), as have temperatures in the BWSWD
wells (Dick Clark, personal communication). Of the BWSWD wells, Griffiths (1990)
wrote that the “geothermal water comes from the wells at a temperature of

* Based on recorded CM #2 temperatures and anecdotal user information.
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approximately 172 degrees Fahrenheit and has shown no change during the last thirty
years of personal experience.”

4.1.5. Aquifer Test Data

A summary of the various well and aquifer tests evaluated for this study is provided in
Table 4-4. Also included are transmissivity values used in previous modeling efforts.
The range of calculated transmissivities reflects the varied nature of the tests and the
heterogeneity of the the aquifer. The 7-day test of BGL #2 in 1982, which utilized
observation at all BGL wells, the BLM well, and both CM wells for analysis, indicated
that hydraulic boundaries or significant lateral changes in permeability are present
within the aquifer.
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Figure 4-13: CM #2 discharge temperatures and BLM water levels.

4.2. Stewart Guich Area

4.2.1. Description of Use and Development

The Stewart Gulch area is located approximately two to three miles northeast of the
downtown Boise area (Figure 4-14). Primary thermal water users in this area include
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Terteling Ranch, the Flora Company, Quail Hollow Golf Course, and Edwards
Greenhouses. Wells in this area include the Terteling Motorcycle, Terteling Pool,
Terteling Windsock, Quail Hollow Upper, Quail Hollow Lower, Tiegs, Flora Office,
Silkey (Flora shed), and Edwards wells (Figure 4-14). Geothermal water in the Stewart
Gulch area is used primarily for space and water heating and irrigation (Table 4-5).
Production in the Stewart Gulch area is currently estimated at approximately 250
million gallons of water per year ranging in temperature from approximately 90° to

125°F.
Pumping Test Rate Date Reported Transmissivity
Woll (gpm) (gpd/it)
Beard: 6,000 to 8,000
Beard 100-380 1976-78 BLM: 69,000 to 90,000
BLM =600 to 20,500
BLM 90-120 1977-78 Beard =100,000
BWSWD#1 i
(West Well) 250-1,300 1979 BWSWD#1: 15,000-50,000
BWSWD#2 .
(East Well) 350-1,600 1979 BWSWD#2: 15,000-30,000
CM-1 350-800 1980 CM-1: 5,000
CM-2 300-1,450 1981 50,000-100,000 @ CM-1, BLM, BGL
BGL-2 400-1,000 1982 125,000-825,000 @ CM, BLM, BGL
BGL-4 20-160 1982 112,000-820,000 @ CM, BLM, BGL
VA Prod 400-1245 1983 200,000 from specific capacity
BWS/Kanta 1985 3500-25,000 — (Waag and Wood)
VA Inj 180-580 1987 Not calculated from short-term data
- Berkeley Group analytical medeling indicated
Aquifer System 1989 average T=5750 gpd/ft
Montgomery Watson numerical modeling
. indicated 100,000 to 1,000,000 gpdAt for
Aquifer System 1994 downtown-Warm Springs area, 5,000 to 50,000
for outlying areas
City Injection 400-1800 1988 185,000 near well, 25,000-30,000 long-term

Table 4-4: Summary of aquifer transmissivities, Boise area.

Geothermal development at the mouth of Stewart Gulch began in the early 1920s with
the drilling of the two Silkey Wells in 1921 and 1922 (Table 4-6) at the present Flora
Greenhouse site. These wells reportedly flowed 42 miners inches (378 gpm) in 1924
and 1925. No shut-in pressure measurements are available for this time period.

The Edwards well was drilled in approximately 1926, followed by the Tiegs Well in
about 1927. A well was also drilled for Ryan in 1927. Alleged interference effects
between these wells and water level declines in the aquifer apparently prompted legal
action. The resultant Silkey v. Tiegs decree restricted diversions by Edwards, and
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prohibited diversions by Tiegs and Ryan. The apparent intent of the decrec was to
protect artesian pressure in the Silkey Wells.

Flgure 4-14: Locations of selected geothermal wells in the Stewart Gulch

Area.
Well Alternate Name Entity Current Use
Terteling Motorcycle” Terteling Ranch Irrigation
Terteling Windsock Terteling Ranch Space heating
Terteling Pool Terteling Ranch Water and space heating
Quail Hollow Upper Tee 1 td. Quail Hollow Golf Course Irrigation
Quail Hollow Lower Nibbler Quail Hollow Golf Course Irrigation
Edwards Edwards Greenhouse Commercial (space heating}
The Terteling Company
Flora Office {formerly Flora Comrmercial {space heating)
Greenhouse}
Silkey Flora Shed The Terteling Company Commercial (space heating)
(formerly Flora
Greenhouse)
Tiegs Flora Triangle The Terteling Company Commercial (currently used

* All references to the Terteling Motorcycle well in this report refer to a geothermal well; a cold-water well also
is present at the same location.
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well was drilled in the summer of 1965. Two water level measurements
in 1983 (Figure 4-10) indicated a depth-to-water of approximately 50
feet, and recent (2002) measurements indicate a depth to water of
approximately 50 feet. If the 1983 measurements are accurate, then
water levels in the Old Pen well decreased in the 1980s to a level of 70-
75 feet below ground surface, but have returned to a depth of
approximately 52 feet between 1987 and 2002. These changes could
correspond with the beginning of withdrawals by the City of Boise in the

early 1980s and partial injection in 1999, or may reflect other local
conditions.

8. Recent data from the Quarry View well (Figure 4-12) indicate similar
water levels in both Quarry View piezometers over time, which suggests
hydraulic connection between the zones in which the Quarry View
piezometers are completed. A general decrease in water levels during
the summer suggests possible local irrigation influences.
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Figure 4-4: Hydrograph for the BLM well.
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Figure 4-5: Hydrograph for BWSWD East well.

IWRRI Fage 28 Draft: 08/13/03



Note 200 ft scale
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Figure 4-6: Hydrograph for the BWSWD West well.
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Ground Elevation: 2764 .3 it
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Figure 4-9: Hydrograph for the VA Production well.
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Figure 4-12: Hydrographs for Quarry View wells.

4.1.4. Temperature Data

Few current temperature data are available for Boise — Table Rock area wells. One of
the only complete long-term records is for water temperatures in the CM #2 well
(Figure 4-13). Low recorded temperatures during summer months probably reflect the
well bore cooling during times of little or no flow.

There appears to be a downward temperature trend from about 1983-1990 (Figure
4-13). Ths period may reflect the time that it took for the circulation loop between the
two Capitol Mall wells to reach temperature equilibrium. Conversely, the decrease in
temperature also corresponds with decreasing water levels in the BLM well, which in
turn corresponds with the initiation of pumping in the City wells.

Temperatures since 1990 appear to have remained relatively steady. Temperatures do
not appear to have risen after 1999 when the City began re-injecting water®, and when
water levels began to recover. Temperatures in 2002 appear slightly less than previous
years — this may reflect a slight decrease or an aging temperature sensor (the
temperature sensor in this well should be checked).

Temperatures in the City wells have remained relatively stable since City production
began (Kent Johnson, personal communication), as have temperatures in the BWSWD
wells (Dick Clark, personal communication). Of the BWSWD wells, Griffiths (1990)
wrote that the “geothermal water comes from the wells at a temperature of

* Based on recorded CM #2 temperatures and anecdotal user information.
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approximately 172 degrees Fahrenheit and has shown no change during the last thirty
years of personal experience.”

4.1.5. Aquifer Test Data

A summary of the various well and aquifer tests evaluated for this study is provided in
Table 4-4. Also included are transmissivity values used in previous modeling efforts.
The range of calculated transmissivities reflects the varied nature of the tests and the
heterogeneity of the the aquifer. The 7-day test of BGL #2 in 1982, which utilized
observation at all BGL wells, the BLM well, and both CM wells for analysis, indicated
that hydraulic boundaries or significant lateral changes in permeability are present
within the aquifer.
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Figure 4-13: CM #2 discharge temperatures and BLM water levels.

4.2. Stewart Gulch Area

4.2.1. Description of Use and Development

The Stewart Gulch area is located approximately two to three miles northeast of the
downtown Boise area (Figure 4-14). Primary thermal water users in this area include
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Terteling Ranch, the Flora Company, Quail Hollow Golf Course, and Edwards
Greenhouses. Wells in this area include the Terteling Motorcycle, Terteling Pool,
Terteling Windsock, Quail Hollow Upper, Quail Hollow Lower, Tiegs, Flora Office,
Silkey (Flora shed), and Edwards wells (Figure 4-14). Geothermal water in the Stewart
Gulch area is used primarily for space and water heating and irrigation (Table 4-3).
Production in the Stewart Gulch area is currently estimated at approximately 250
million gallons of water per year ranging in temperature from approximately 90° to

125°F.
Pumping Test Rate Date Reported Transmissivity
Well {(gpm) {gpdift)
Beard; 6,000 to 8,000
Beard 100-380 1976-78 BLM: 69,000 to 90,000
BLM =600 to 20,500
BLM 90-120 1977-78 Beard =100,000
BWSWD#1 .
(West Well) 250-1,300 1979 BWSWD#1: 15,000-50,000
BWSWD#2 .
(East Well) 350-1,600 1979 BWSwWD#2: 15,000-30,000
CM-1 350-800 1980 CM-1: 5,000
CM-2 300-1,450 1981 50,000-100,000 @ CM-1, BLM, BGL
BGL-2 400-1,000 1982 125,000-825,000 @ CM, BLM, BGL
BGL-4 20-1860 1982 112,000-820,000 @ CM, BLM, BGL
VA Prod 400-1245 1983 200,000 from specific capacity
BWS/Kanta 1985 3500-25,000 — (Waag and Wood)
VA Inj 180-580 1987 Not calculated from short-term data
; Berketey Group analytical medeling indicated
Aquifer System 1989 average T=5750 gpd/ft
Montgomery Watson numerical modeling
; indicated 100,000 to 1,000,000 gpd/ft for
Aquifer System 1994 downtown-Warm Springs area, 5,000 to 50,000
for outlying areas
City Injection 400-1800 1998 185,000 near well, 25,000-30,000 long-term

Table 4-4: Summary of aquifer transmissivities, Boise area.

Geothermal development at the mouth of Stewart Gulch began in the early 1920s with
the drilling of the two Silkey Wells in 1921 and 1922 (Table 4-6) at the present Flora
Greenhouse site. These wells reportedly flowed 42 miners inches (378 gpm) in 1924
and 1925. No shut-in pressure measurements are available for this time period.

The Edwards well was drilled in approximately 1926, followed by the Tiegs Well in
about 1927. A well was also drilled for Ryan in 1927. Alleged interference effects
between these wells and water level declines in the aquifer apparently prompted legal
action. The resultant Silkey v. Ticgs decree restricted diversions by Edwards, and
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prohibited diversions by Tiegs and Ryan. The apparent intent of the decree was {o

protect artesian pressure in the Silkey Wells.

:_('?

Flgure 4-14: Locations of selected geothermal wells in the Stewart Guilch

Area,

Well

J Alternate Name }

Entity

Current Use

Terteling I'\/lr:)torcycle4

|

Terteling Ranch

Irrigation

Terteling Windsock

i

Terteling Ranch

Space heating

Terteling Pool

Terteling Ranch

Water and spate heating

| Quail Mollow Lipper Tee Ltd. Quaif Hollow Galf Course irrigation
Quail Hollow Lower Nibbler Quail Hallow Golf Course Irrigation
Edwards Edwards Greenhouse Commercial {space heating)
The Terteling Company
Fiora Office {formerly Flora Commercial (space heating)
Greenhouse)
Sitkey Fiora Shed The Terteling Company Commerciat (space heating)
(formerly Flora
Greenhouse)
Tiegs i Flora Triangle The Terteling Company Commercial (currently used

* All references to the Terteling Motorcyele well in this report refer to a geothermal well; a cold-water well also
is present at the same location.
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(formerly Flora
Greenhouse)

only for monitoring)

Table 4-5: Primary thermal wells in the Stewart Gulch area.

Timeline of Events or Responses - Boise Front Geothermal Aquifer
Time Event Source
1922 First Silkey Well Drilled Claim 63-12
1921 Second Silkey Well Drilled Claim 63-13
1924-25 Silkey Wells Discharge 42 inches notes of R L. Nace (data from District Court
records)
11/22/1926 Edwards Well Drilled Claim 63-14
3/231927 Tiegs Well Drilled Claim 63-15
George Carter Measurement of Silkey at 31 | notes of R.L. Nace (data from District Court
8/21/1930
Ibs records)
10/1/1931 Nibbler Well Drilled Claim 63-4037
11/1/1940 Terteling Springs Well Claim 63-31054; 0.055 cfs
1012311047 | USCGS measurement Silkey/Tiegs; 337 gpm | o0 0¢ R | Nace, USGS in IDWR files
{37.4 m.i.}; 30.8 psi
4/24/1948 Terteling Pool Well Claim 63-31052; 0.12 cfs
4/26/1967 Terteling hot water irrigation begins license 63-3603 priority date
1968 Terteling Windsock drilled well log
31711973 Terteling hot water irrigation expanding license 63-7595 priority date
1978 Terteling Motorcycle Hot Well drilled well log
5/23/1984 Begin Quail Hollow Upper pumping Permit 63-9758 approved
Windsock well not used "for years"; . .
Sep-88 Motorcyele Well provides all irrigation IDWR Terteling Inspection
1997 Terteling Cold Water Well Constructed IDWR Well Log Files
Water District 63-S covering the Stewart
1998 Gulch area established IDWR files
1998 Quail Hollow Cold Water Well Constructed IDWR license file
Transfer of water rights from the Flora
2002 Company to The Terteling Company IDWR files

Table 4-6: Chronology of geothermal development and/or responses in the
Stewart Gulch area.

Artesian pressure was measured at 31 pounds per square inch (psi) in one of the Silkey
Wells on August 21, 1930. More than seventeen years later (October 23, 1947), the
USGS measured a similar shut-in pressure (30.8 psi), and a combined flow from the
Silkey and Tiegs wells of 37.4 miners inches (337 gpm). This flow from the two
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Silkey wells and the larger Tiegs well was less than the flow reported for the two
Silkey Wells alone in 1924 and 1925. This may suggest that the original shut-in
pressure for the Silkey wells was significantly higher than 31 psi. Alternatively, it may
indicate measurement error or loss of well efficiency between 1924 and 1947, possibly
because of borehole collapse or other causes.

Shut-in pressures at the Silkey and Tiegs wells have been recorded since 1988.
Pressure at the Tiegs Well has ranged from 19.5 psi (June 11, 1998) to 0 psi (August-
September 1992 and June-July 1994). Pressure at the Silkey Shed Well has ranged
from 16.5 psi (38 feet above ground surface) on June 11, 1998 to 3.35 feet below
ground surface on August 18, 1994,

Shut-in pressures at the Edwards Well have been recorded since 1981, and have ranged
from 29.5 psi (June 11, 1999) to 6.5 psi (August 20, 1994). Bob Griffiths (notes dated
1/19/81) was told by Paul Edwards that the maximum observed shut-in pressure prior
to 1981 was 38 psi, but no date was given for this measurement. Pressures at the
Edwards Well appear to be approximately 10 psi greater than at the Silkey and Tiegs
Wells. Elevation difference would account for 6 or 7 psi of difference.

Diversion from the Silkey and Tiegs wells in recent years was estimated at between
320 and 380 af/yr (Squires, 2002). Recorded discharge from the Edwards Well from
1990 to 2000 ranged from 152 to 234 afi/yr (Scanlan, personal data files). In
combination, the average production from the Edwards and Flora (Silkey-Tiegs) sites
probably totals about 500 af/yr.

Development of the geothermal aquifer in central Stewart Gulch apparently began with
drilling of the Nibbler Well (Quail Hollow Lower) at the present site of Quail Hollow
Golf Course. A water right permit was not obtained at the time, but a statutory water
right claim (63-4037) was filed secking a priority date of October 1931. The extent of
use of the well from 1931 through the early 1980s has not been determined.

Irrigation of the Quail Hollow Golf Course began sometime in the early 1980s using
the Nibbler Well and Tee Ltd Well, The Tee Ltd Well (Quail Hollow Upper Well) was
drilled to 710 feet in 1981, but was probably deepened and completed sometime in
1982 or later. The water right permit for the Quail Hollow Upper Well was approved
in May 1984. Therefore, irrigation of the golf course may have begun in 1984. The
golf course is assumed to cover approximately 100 acres, and therefore requires
approximately 350 af/yr (3.5 af per acre) for irrigation. A portion of this supply
appears to be derived from surface flow in Stewart Gulech. Therefore, an estimate of
250 affyr of geothermal water pumping is reasonable. However, the 250 af/yr estimate
is far greater than the volumes reported by Quail Hollow. For instance, Quail Hollow
reported a total production of 17.5 million in 1995. Assuming that Quail Hollow is
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reporting in gallons (rather than cubic feet), the 1995 production would be only 54 acre
feet. This volume is adequate for irrigating only about 15 acres.

A cold-temperature ground water source (shallow water well) for Quail Hollow was
developed south of Hill Road in 1998. The water is piped to the golf course for
irrigation. Average production from this well in 2000 and 2001 was approximately
166 afa (K. Neely, personal communication, 2003).

Geothermal development in upper Stewart Gulch on the Terteling Ranch may have
begun with drilling of a small artesian well at Terteling Springs in 1940 (claim 63-
31054, 0.055 cfs and 17 aff/yr), followed by drilling of the Terteling Pool Well in 1948
(claim 63-31052, 0.12 cfs and 3 af/yr). Significant development for irrigation then
occutred with drilling of the Windsock Well in 1968 and the Motorcycle Hot Well in
1978. In combination, the two wells were licensed for irrigating 178 acres.
Information in IDWR files suggest that nearly all of the irrigation pumping in the
1980s occurred at the Motorcycle Well rather than at the Windsock Well, although it
may have been the other way around, i.e., nearly all of the pumping probably occurred
in the Windsock well (E. Squires, written communication). Assuming that a portion of
the irrigation demand was derived from surface water and cold ground water sources,
and that approximately 150 acres were irrigated, the geothermal water demand was
probably on the order of 300 affyr. This demand occurred until about 1997 when an
additional cold groundwater source (Champagne Well) was developed.

There are very few reliable Stewart Gulch geothermal production rates. Nonetheless,
possible production rates were estimated for primary geothermal wells in the previous
paragraphs (there is a high degree of uncertainty in some of the estimates). These
estimated production rates are illustrated in Figure 4-15. Production in the Flora
Silkey, Office, and Teigs wells is shown as dropping to zero; however, production
from these wells is or will be transferred to the Terteling greenhouses.
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This figure does not include production from the Terteling Windsock well that is now being used to heat the
Terteling greenhouses (using water rights formerly held by the Flora Company), nor does it include remaining
production at the Flora facility.

Figure 4-15: Estimated geothermal production in Stewart Gulch, 1978 to present.

4.2.2. Hydrogeology®

Two Tertiary basalt layers appear to be the primary source of thermal water in the
Stewart Gulch wells. In contrast to wells in the Boise downtown area, no rhyolite has
been confirmed in the Stewart Gulch wells (Stewart Gulch wells have not penetrated
through the basalt). Water-bearing zones within the basalt layers appear to be at
discrete intervals. For instance, water had to be added to the Quail Hollow well during
drilling (with cable-tool) to suspend cuttings prior to reaching the bottom of the well.
Down-hole camera footage of the Terteling wells shows most basalt fractures to be
filled with calcium carbonate precipitates.

A thick mudstone section of the Terteling Springs Formation overlies the thermal
basalt aquifers. Over 1,100 feet of this low-permeability unit overlies the basalt aquifer
at the Flora Greenhouses, based on drilling logs from nearby wells and interpretation of
natural gamma-ray geophysical logs. Midway up the gulch, at Quail Hollow and lower
Terteling Ranch, the mudstone is continuous from land surface to the top of the basalt
aquifer at 750 feet. At the upper Terteling Ranch, the basalt aquifer is overlain by
sandstone of the sandy facies of the Terteling Springs Formation. At the lower gulch
area, Pleistocene floodplain gravels of the Snake River Formation along the Boise
River overlie the mudstone. The upper portion of the gulch has a sandy facies

* Most of the text in Section 4.2.2 was provided by Ed Squires, Hydro Logic, Inc., with permission from the
Terteling family.
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associated with the Terteling Springs Formation exposed to ground surface. There
appears to be no measurable hydraulic connection between cold and geothermal wells
in the Stewart Gulch.

Conspicuous light-colored volcanic ash layers are interbedded within the geologic
section and may serve as marker beds. Their tendency to spall into open boreholes is
characteristic and problematic to open bore wells (Silkey, Tiegs, Terteling Motorcycle,
and Tom Terteling geothermal wells).

Several shallow faults are observed in the Stewart Gulch area (Othberg and Stanford,
1992); several deeper faults are inferred and/or observed (Wood, 1996b). A down-to-
basin, east-west trending normal fault appears to exist within the volcanic section
between Terteling Motorcycle and Terteling Pool wells. This fault was indicated by a
Chevron IB-2 deep seismic line and is exposed along Cartwright Road (E. Squires,
personal communication, 2002). This fault was confirmed by two shallow seismic
surveys conducted by Boise State University (Liberty, 1996c).

The wells in the lower gulch — Terteling Pool, Terteling Windsock, Quail Hollow
Upper, Quail Hollow Lower, Silkey (Flora Shed), and Edwards Greenhouse wells —
appear to be in direct hydraulic connection, based on several pumping tests (E. Squires,
personal communication, 2002). The pumping tests failed to show a hydraulic
connection between the Terteling Motorcycle geothermal well in upper Stewart Guich
and the other Stewart Gulch wells.

Geothermal aquifer water temperatures range from approximately 110 to 125°F in the
lower Stewart Gulch area. Water temperatures in the upper Stewart Gulch fault block
(containing the Terteling Motorcycle well) range between 80 to 95°F.

4.2.3. Water Levels

Periodic water level measurements or pressure readings have been taken in various
Stewart Gulch wells. Hydrographs based on these measurements are provided on
pages 42 through 43. Hydrograph data were provided by IDWR from measurements
taken by water users (including Edwards Greenhouses and the Terteling family).

Aquifer water levels in Stewart Gulch have fluctuated with changes in geothermal
water use. Annual production volumes have not been well documented, and season of
usc has varied depending on whether users are irrigating or heating with the water.
Therefore, relating changes in water levels to specific stress events is not uniformly
possible, but some general observations are provided below.

1. Predevelopment shut-in pressures were possibly more than 30 psi at the
Silkey, Tiegs, and Edwards wells.
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2. Geothermal aquifer development in the 1920s may have reduced aquifer
pressures to approximately 31 psi at the Silkey wells by 1930. Pressures
remained in this range until at least 1947 (IDWR, 1947).

3. Pumping for irrigation and winter space heating from Quail Hollow-
Lower (Figure 4-18) and upper Stewart Gulch, i.e., Windsock (Figure
4-20) and Motorcycle Hot {(Figure 4-21), likely reduced maximum
annual aquifer pressures by perhaps an additional 10 psi between 1947
and 1980.

4. Increased irrigation pumping in the late 1980s associated with Quail
Hollow Golf Course reduced maximum annual aquifer pressures by an
additional 5 psi.

5. Reductions in the use of geothermal water for irrigation beginning in
1997 (Terteling) and 1998 (Quail Hollow) resulted in substantial
recovery (8 psi) of peak annual water levels. However, slight declines in
water levels during 2000 and 2001 (Figure 4-18) suggests a partial
resumption of geothermal water use for irrigation purposes (resumption
did not occur in the Terteling wells — E. Squires, personal
communication, 2003).

6. The 1981 through 1997 period of the Edwards Well hydrograph (Figure
4-23) shows more water-level influence from irrigation pumping than
from heating pumping®. The annual high appears to occur in May or
June, and the annual low occurs in late summer. Water level fluctnations
between 1998 and 2002 (with the exception of the year 2000) appear to
correspond with heating season withdrawals.

7. The Edwards well has one of the longer water levels records in Stewart
Gulch. Water levels in the Edwards well (Figure 4-23) show a decline
beginning from (approximately) 1984 through 1994. The decline
beginning in 1984 coincides with the decline beginning in the downtown
Boise area when the City wells began operating. However, the Quail
Hollow Upper well also began pumping in 1984 (Table 4-6), which
might explain the water level decline in the Edwards well beginning in
1984.

8. Water levels rose in the Edwards well (Figure 4-23) from approximately
1996 through the summer of 2000. The reason for the recovery is

¢ Some have speculated that water levels in Stewart Gulch also may be influenced by warm-water wells used for
irrigation in other areas in the Boise Front (Figure 1-1), such as the Simplot and Cartright wells, located near
Bogus Basin Road (E. Squires, personal communication). These wells were not included in the study because
the ternperatures are generally less than most of the “geothermal” wells, they are generally used for itrigation in
the summer (as opposed to space heating in the winter), lack of data availability, and the owners did not express
concern about the City’s plans for increased production/re-injection.
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10.

11.

The data reported here are msufficient for determining the degree of impact, if any,
from withdrawals or injection in the downtown Boise area on water levels in the
Stewart Gulch area, or vice versa. Declines in the Edwards well beginning in 1983-
1984 coincide with increased withdrawals in the Quail Hollow and downtown wells.
Water level increases in Stewart Gulch between 1996 and 1999 appear to reflect local
changes in withdrawals. Some Stewart Gulch water level increases continue beyond
1999 (when City of Boise injection began), but it is not possible to determine if a
portion of these Stewart Gulch water level increases might be attributable to City of

unclear, as production records from Stewart Gulch wells are unavailable
for this time period. It may be related to decreases in withdrawals at the
Quail Hollow (in 1996), Terteling (in 1997) and Silkey (Flora Shed),
Office, and Tiegs wells. However, the recovery in the Edwards well
preceeds the recovery experienced in several downtown Boise wells
following initiation of the City’s injection well in 1999, and therefore is
not attributed to changes in withdrawals/re-injection in the downtown
area.

Water levels also rose in the Terteling Windsock (Figure 4-20), and the
Terteling Motorcycle (Figure 4-21) wells, beginning in about 1994.
Water levels in the Terteling Pool well began rising in approximately
1992 (Figure 4-22). Withdrawals from the Terteling wells may have
decreased during this time, and, if so, may have contributed to increases
in water levels at the Edwards well. Also, changing levels of
withdrawals in other nearby areas (e.g., Cartright Road) may have
influence on Stewart Gulch wells (E. Squires, personal communication),
although there are no data to substantiate this.

Water level increases are apparent in the Silkey (Flora Shed) (Figure
4-16) and Flora Tiegs (Figure 4-17) wells, beginning in about 1998 or
1999. These increases seem consistent with increases observed in the
Terteling Pool (Figure 4-22), Terteling Windsock (Figure 4-20),
Terteling Motorcycle (Figure 4-21), and Edwards (Figure 4-23) wells, all
of which began earlier than 1998.

Recent rises (in 2002) in the Flora-Silkey (Figure 4-16) and Flora Tiegs
(Figure 4-17) wells appear to reflect a cessation of withdrawals from
these wells.

Boise injection.
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Flora Silkey

Ground Elevation: 2687.8 ft
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Figure 4-16: Hydrograph for the Silkey (Flora Shed) well.

Flora Tiegs

Ground Elevation: 2689.36 ft
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Figure 4-17: Hydrograph for the Flora Tiegs well.
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Figure 4-18: Hydrograph for the Quail Hollow Lower (Nibbler) well.
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Quail Hollow Upper

Ground Elevation: 2797.3 ft
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Figure 4-19: Hydrograph for the Quail Hollow Upper well.
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Figure 4-20: Hydrograph for the Terteling Windsock well.

Terteling Motorcycle

Ground Elevation: 3022.0 ft
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21: Hydrograph for the Terteling Motorcycle geothermal well.

Figure 4

Draft; 08/13/03

Page 43

IWRRI



Terteling Pool
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Figure 4-23: Hydrograph for the Edwards Greenhouse well.

Long-term temperature data are not available for this area, although it appears by

anecdotal information that temperatures have remained relatively stable.
author’s knowledge, hydraulic property values from these tests have not been

Several pumping tests have been conducted in the Stewart Gulch area. However, to the
calculated.

4.2.4. Temperature Data
4.2.5. Aquifer Test Data

4.3. Harris Ranch
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4.3.1. Description of Use and Development

The Harnis Ranch area includes two geothermal wells, located at the base of Warm
Springs Gulch (Figure 4-24). These wells are currently not in use, but have been used
for irrigation in the past. The water right for these wells currently is in the State Water
Bank. The Harris Ranch development has not finalized their plan for the future use of
this water.

Geothermal development in Harris Ranch area has been limited to utilization of hot
spring discharge prior to 1918, and irrigation pumping from the Harris Well in the
1980s and early 1990s.

The hot springs near the mouth of Warm Springs Creek were developed by early
settlers of the Boise Valley as an outdoor “plunge” for bathing purposes. The plunge
and bathhouses were purchased by Judge Milton Kelly in 1889, and subsequently
became known as Kelly’s Hot Springs (MacGregor, 1999). The springs were
described by Lindgren, but no estimate of flow volume was given (Waag and Wood,
1987a). Russell (1903) notes that the springs varied in temperature from 125°F to near
the boiling point. MacGregor (1999)indicates that the springs dried up by 1918.

No additional geothermal development occurred in this area until about 1977 when a
well was drilled for Dallas Harris at a location within a few hundred feet to the south of
the former hot springs. This well (“East” well) was deepened in 1986. There also is a
second well at the site (the “West” well), but little is known about this well (it may be
collapsed at some unknown depth). The West Well has been used for observation and
is not equipped with a pump. The East Well is equipped with a turbine pump, and has
been used for irmigation.
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4.3.2. Hydrogeology

The primary source of geothermal water to the Harns Ranch wells appears to be
fractured Cretaceous granite (based on interpretation of 1977 and 1987 Driller’s
Reports for the Harris West well). No basalt or rhyolite was encountered in this or
other nearby shallower wells. The East Boise Fault may bisect the area between East
Boise and the Harris Ranch area (the BWSWD-East and BWSWD-West wells appear
to be located near this fault).

4.3.3. Water Levels

Water-level monitoring at the Harris-West well was conducted from May 1987 through
May 1993, and resumed in August 2002. Water level monitoring in the Harris-East
well began in August 2002. The water levels did not show any significant seasonal
fluctuation (except in those years when the East Well was pumped for irrigation
purposes). The water level in late August 2002 (61 feet below top of casing) was
approximately 8 feet higher than water levels in late August of 1988, 1991, and 1992.
Water levels in the East Well in August 2002 were 10 feet lower than in the West Well.

Figure 4-24: Geothermal wells in the Harris Ranch area.
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The West Well hydrograph shows that pumping occurred during 1987 and 1990.
There is no record of pumping in the Harris East well since that time.

The information above suggests the following:

1. The water level in the geothermal aquifer at the former Kelly’s Hot
Springs has likely declined by approximately 100 feet since 1891,
coinciding with initiation of withdrawals in BWSWD wells. This
estimate is based on (1) the 70-foot depth to water in the Harris East
Well and (2) an estimated 30 feet of surface elevation difference between
the well and the former hot spring. Further investigation of Kelly’s Hot
Spring (elevation, history from 1890 to 1918, etc.) is warranted.

2. The degree of hydraulic connection between the Harris West Well and
the geothermal aquifer in the downtown area can not be determined on
the basis of current data. On-going monitoring is needed to determine if
heating season fluctuations can be measured at the East or West Well.

3. Ttis pessible that water levels have recovered by approximately 8 feet
since the early 1990s {Figure 4-25).
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4.3.4. Temperature Data

Long-term temperature data are not available for this area.

4.3.5. Aquifer Test Data

There are no known aquifer test data for this area.
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5. MASS GROUND WATER LEVEL MEASUREMENT

5.1. Description

A mass measurement of water levels and/or pressure head was taken in 29 geothermal
wells on August 27, 2002, with some repeat measurements taken in early September,
2002. Data from these measurements have been included in the project database
(Section 2.4). Measurement data are included in Appendices F. Measurement
locations for individual wells are described in Appendix H (provided under scparate
cover).

The timing of the mass measurement was intended to correspond with seasonal high
waier levels. The wells were turned off for a period of 4 to 24 hours prior to the
measurement. Some wells are used for non-heating purposes during the summer (e.g.,
domestic hot water in the BWSWD, VA, and City systems) and could not be turned off
completely for a longer period of time. Status of wells during the mass measurement
are given in Appendix F. Water level elevations collected during the mass
measurement are based on the new survey elevations {Section 2.2 and Appendix C).

A complicating factor in defining hydraulic head in geothermal wells is that the density
of water in the water columns may vary between wells at a given time, or temporally
within individual wells. The temperature (and density) of a water column in a
geothermal well depends on the temperature of the water entering the well, the flow
rate of water entering the well, the distance from the screen to the top of the water
column, the temperature of the formation surrounding the borehole, and/or the
temperature of the top of the water column. Variations in water column density may
introduce error into hydrograph and/or hydraulic gradient plots. Rough estimates
suggest that the average error for water level elevations is probably less than about 7
feet, although errors of up to 25 feet may be possible in some individual wells.

Downhole-temperature logs are available for some wells, but the logs may not reflect
current temperature conditions in the well, especially if the well is in use.
Measurement of temperature profiles are difficult in most wells because installed
pumps block access for downhole temperature probes. One way to reduce the error
associated with density effects may be to allow wells to flow at a minimal rate until
outflow water temperature stabilizes close to the local aquifer water temperature.
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5.2. Interpreted Hydraulic Gradient

The hydraulic head data collected in the August 2002 mass measurement were used to
estimate horizontal hydraulic gradients in the Boise Front geothermal aquifer system.
Hydraulic gradients were illustrated using two forms of spatial interpolation: kriging
(Figure 5-1) and minimum curvature (Figure 5-2).

In general, the potentiometric surface in Figure 5-1 suggests westerly to southwesterly
flow in the Stewart Gulch and Boise — Table Rock areas. There are not enough data
points to estimate gradient directions within the Harris Ranch area. Based on these
potentiometric surface maps, it appears that there is a hydraulic gradient from the
Harris Ranch area toward the Boise — Table Rock area, which is consistent with the
general westerly (or southwesterly) gradients observed in the downtown Boise and
Stewart Gulch areas. Furthermore, it appears unlikely that there is northwesterly flow
from the Boise — Table Rock area toward Stewart Gulch.

E\I Color Scale
\::

Units: elevation above

ean sea level (feét).

Figure 5-1: Potentiometric surface (interpolated with “kriging”, using a
default linear variogram model).

The horizontal gradient maps may include error associated with (1) water column
density differences between wells, (2) different well completion depths, and spatial
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interpolation error. First, the mass measurement included wells that had been shut-in
for a long time, wells that were flowing (at small rates), and wells that had recently
been flowing. Nonetheless, there is general consistency in measurements within
groups of wells, suggesting that the hydraulic gradient observations indicated are “in

the ballpark.”

Second, different wells are completed at different depths, so the

horizontal gradients indicated may reflect both vertical and horizontal components.
Finally, spatial interpolation error may have been introduced because of the relatively
small number of points and the spatial distribution (clustering) of the points.
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Figure 5-2: Potentiometric surface (interpolated with “minimum curvature”,

using default interpolation values).
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6. CONCEPTUAL MODEL OF GROUND WATER FLOW

This section describes a conceptual model of ground water flow in the Boise Front
geothermal aquifer. The geologic basis for the conceptual model outlined in this
section was developed largely by Wood and Burnham (1987), and subsequently
described by Montgomery-Watson (1994b). The conceptual model forms the basis for
numerical simulation of ground water flows in the geothermal system (Zyvoloski et al.,
in preparation).

6.1. Geothermal Aquifer Description

The Boise Front Geothermal aquifer system consists of one or more aquifers present
along the Boise Foothills underlying an area between Harris Ranch and Stewart Guich.
Geothermal water is found in (1) Tertiary basalts and underlying basalt tuffs (especially
in the Stewart Gulch area), (2) two rhyolite zones and adjacent coarse-grained
sediments belonging to the Idavada Group (in the Boise area), and (3) Cretaceous
granite belonging to the Idaho Batholith in the Harris Ranch area. In the downthrown
side of the Foothills fault zone, the Tertiary basalt and thyolites tilt basinward at an
angle of four to seven degrees.

An exposed northwest-southeast trending fault-fracture zone is present along the entire
length of the Boise Foothills in the vicinity of the Boise Front geothermal aquifer. This
fault system is thought to represent a primary conduit for geothermal water entering the
system. Geothermal springs were present along this fanlt zone in the late 1800s, and
several current geothermal wells are located in or near this fault zone. The role of
other faults in the vicinity (Eagle-West Boise, Eagle-West Boise Extension, and East
Boise faults) is less clear. Based on aquifer testing in the Stewart Gulch area, the
Motorcycle fault appears to inhibit geothermal flow in the Stewart Gulch areas (E.
Squires, personal communication).

Temperatures of geothermal water are in the 134° to 175°F range in the Boise — Table
Rock area, and in the 90° to 125°F range in the Stewart Guich area. Hydraulic
gradients are southwesterly to westerly in the Stewart Gulch area and Boise — Table
Rock areas, and westerly (on the basis of one data point) in the Harris Ranch area.

6.2. Hydraulic Connection

There are insufficient data to determine the degree of hydraulic connection between the
Stewart Gulch and the Boise — Table Rock portions of the aquifer. Thermal water in
the basalt aquifers in Stewart Gulch has different temperatures, different ages, and
different chemical characteristics than water in the downtown Boise area, although
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thermal water in both areas appear to share a common source (Section 3.4). The
foothills fault zone appears to extend between these two areas, although the hydraulic
properties of faults between these areas arc unknown.

Hydrographs from wells in both areas show some similar patterns. For instance, water
levels in the Edwards well appear to begin declining at the time when the BGL (City)
wells began operation; however, this is also the time that the Quail Hollow Upper well
began operation. Similarly, water levels in the Edwards, Terteling Windsock, Terteling
Pool, and Terteling Motorcycle wells began to rise in the 1990s. This mirrors the
paitern observed in several wells in the Boise — Table Rock arca, which begin to rise in
1999, presumably because of the City’s re-injection of spent water. However, the
Stewart Gulch wells began to rise prior to the start of the City’s injection program.
Thus, it appears that some similar water level patterns observed in both the Boise —
Table Rock and Stewart Gulch areas are probably related to local conditions more than
hydraulic influence between these areas.

There is, however, some evidence for hydraulic connection between the Boise — Table
Rock area and Harris Ranch. Historical descriptions suggest that early pumping (in the
early 1900s) in the BWSWD wells diminished flows in the Kelly Hot Springs, which
had been near the current location of the Harris East and West wells. Hydraulic
connection does not appear evident in the available hydrograph data. A suspected fault
between these wells may inhibit ground water flow.

6.3. Boundary Conditions

The lateral extent of the Boise Front geothermal aquifer is unknown. To the east, hot
water is known to exist near Mayfield, but information about geothermal zones
between Harris Ranch and Mayfield is not available. In the Boise area, the practical
extent of the geothermal aquifer to the north probably is the foothills fault zone,
although geothermal water may be present in faults and/or granite fractures north of the
fault zone (which probably is the source of geothermal water in the Harris Ranch area).
Geothermal water extends further north in Stewart Gulch. The Terteling Motorcycle
well is the northernmost geothermal well in the Stewart Gulch area. The extent of the
geothermal aquifer to the west and south is unknown. Hot water is known to exist
further west in the Dry Creek area and further south in areas near the Snake River. The
rhyolitic rocks have not been penetrated by deep wells west of the Boise area, although
the occurrence of warmer water (greater than 85°F) has been documented in numerous
locations in the Western Snake River Plain. Geothermal zones may be terminated, or
substantially offset, by the Eagle-West Boise fault southwest of Boise. Several other
major faults are present in the geothermal aquifer area (Figure 1-1). The influence that
the Eagle-West Boise and the Eagle-West Boise Extension faults have on geothermal
ground water movement is unknown.
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6.4. Inflows and Qutflows

Thermal ground water originates in the fractured granitic rock of the Idaho batholith.
Primary recharge is thought to occur from the granitic rock through north-south and
northeast trending lineaments in the batholith. The specific location and rate of
recharge from the Idaho Batholith to the Boise Front geothermal aquifer system is not
known. Northwest trending fault systems provide conduits for movement of
geothermal waters upward to the surface or into the rhyolite zone. Age-dating of
geothermal water suggests that the rate of movement from recharge areas to existing
wells is extremely slow.

Primary known discharge is to wells in the geothermal system. Secondary, diffuse
discharge may occur to overlying aquifers or horizontally into the basin - the spatial
distribution and flow rates, and the extent to which this occurs, is not known. Upward
movement of geothermal water above the Tertiary basalt probably is limited by
precipitates that have formed as geothermal water has encountered cooler conditions in
overlying zones. However, chemical constituents (e.g., fluoride) associated with
geothermal water are found in some cold-water aquifer wells.

6.5. Aquifer Properties

The geothermal aquifer system can be considered confined or semi-confined, a result
of thick Idaho Group sediments and/or other aquitards overlying most of the
geothermal system. Several aquifer tests have been conducted in the Boise — Table
Rock area; transmissivities in this area have been estimated to range from less than
1,000 to over 800,000 gallons per day per foot (gpd/ft). The geothermal aquifers in the
Stewart Gulch and Harris Ranch areas may have different transmissivity ranges
because of different geologic materials.
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7. CONCLUSIONS AND RECOMMENDATIONS

This report represents a summary of geologic and hydrologic conditions in the Boise
The general conclusion from this study is that the
geothermal aquifer appears adequate for supplying current levels of geothermal
withdrawals (with accompanying injection).

Front geothermal aquifer.

following:

4,

10.

Water levels in the Boise — Table Rock area decreased beginning in
1984, apparently in response to new withdrawals by the City of Boise in
1984.

Based on water level observations in the BLM well (which serves solely
as a monitoring well), water levels in the Boise area stabilized somewhat
beginning in the late 1980s, presumably in response to a partially
decreased withdrawals — and a more stable level of withdrawals — in this
area.

Water levels in the Boise — Table Rock arca have been recovering since
1999, based on observed water level increases in the BLM, VA,
BWSWD, Kanta wells. The recovery appears to be in response to
decreased net withdrawals associated with the City’s re-injection of a
portion of its withdrawals since 1999.

Water temperatures in the CM #2 well declined from approximately
1983 — 1990, which may reflect the influence of the City’s withdrawals
or the time to reach temperature equilibrium in the Capitol Mall couplet.

Water levels in the Edwards well also decreased beginning in
approximately 1984, but the decrease may have been caused by the start
of nrigation m Quail Hollow Upper well.

Several Stewart Gulch welis (e.g., Edwards, Quail Hollow Lower,
Terteling Windsock, Terteling Pool, and Terteling Motorcycle)
experienced water level increases in the late 1990s. These increases
began in approximately 1996 (prior to water level increases in the Boise
— Table Rock area), coinciding with possible decreases in use at the
Terteling, Flora Silkey, Office, and Tiegs wells. Water levels in the
Quail Hollow Lower, Terteling Windsock, Terteling Pool, and Terteling
Motorcycle began to level off (or drop slightly) beginning in about 1999.
It is not possible to determine the contribution, 1f any, of Boise City
injection on water levels in the Edwards or other Stewart Gulch wells.

The degree of hydraulic connection (if any) between the Boise — Table
Rock area and Stewart Gulch can not be confirmed (or refuted) on the
basis of available data. Thermal water in both arcas appears to share a
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common source, although there are differences in water chemistry,
residence times, and temperature.

There are several recommendations that might be considered as part of the
management of the Boise Front geothermal aquifer:

1.

Continue to monitor water pressure and/or levels of geothermal wells on

a regular basis.

Continue and/or begin to monitor production rates from geothermal
wells,

Monitor discharge water temperatures in geothermal wells more closely.

Inspect, check, and calibrate installed water level/pressure, temperature,

and flow instrumentation on a regular basis.

Continue to add data from these measurements to the database created
for this project; consider ways to facilitate standardized data collection

and reporting.

Consider another mass measurement with all wells under uniform
temperature conditions. One approach for this would be to create

enough flow in each well to allow temperature equlibration within the

well prior to measuring water levels and/or pressures.

Consider approaches to improving quantification of aquifer and/or fault
characteristics through multi-well aquifer tests using existing wells and

existing operations.

Consider approaches to improving quantification of aquifer and/or fault

characteristics through geophysical methods (e.g., seismic surveys).
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Appendix A: Units, Abbreviations, and Conversions

Volume
1 cubic foot of water = 7.4805 gallons = 62.37 pounds of water
1 acre-foot (af) = enough water to cover 1 acre of land 1 foot deep.
1 acre-foot (af) = 43,560 cubic feet
1 acre-foot (af) = 325,850 gallons
1 million gallons = 3.0689 acre-feet

Flow Rates
1 cubic foot per second (cfs) = 448.83 gallons per minute (gpm) = 26930 gallons per hour
1 cubic foot per second (cfs) = 646,635 gallons per day = 1.935 acre-feet per day
1 cubic foot per second (cfs) for 30 days = 59.502 acre-feet
1 cubic foot per second (cfs) for 1 year = 723.94 acre-feet
1 cubic meter per second (cms) = 25.31 cubic feet per second
1 cubic meter per second (cms) — 15,850 gallons per minute
1 million gallons per day (mgd) = 1,120.147 acre-feet per year
1 miner’s inch = 9 gallons per minute

1 miner’s inch = 0.02 cubic feet per second

Hydraulic Conductivity
1 gallon per day per foot (gal/dz:ly/ﬁ2 ) = 0.134 foot/day = 0.0408 meters/day

Economic
$0.10 per 1,000 gallons = $32.59 per acre-foot.
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Appendix B: Selected Well Information

Srourd T ossurig
Well Name Well-ID | IDTM-X {ff) | IDTM-Y(ft) NAVD29 Point -
: NAVD29 {ft)
(ft)

Edwards' Well 1704 | 1047884.25 | 939716.69 2673.09 2673.09
VA Test Injection Well 1674 105688755 | 927071.18 2718.23 272043
VA Injection Well 1675 1059964.08 | 926959.77 2716.81 2716.81
VA Production Well 1671 1061496.15 | 925788.99 276432 2761.77
Capitol Mall Well #2 1670 1058599.98 | 92546438 | 2711.64 2714.57
Capitol Mall Well #1 1663 1059481.78 | 92474824 | 271873 2713.89
BGL #2 1666 1062345.79 | 924855.04 2748.48 2749.77
BGL #1 1664 1062708.77 | 924553.79 2750.49 2751.47
BGL #4 1665 1062632.22 | 924665.19 2748.95 2750.03
BGL #3 1667 1062065.13 | 925263.52 2770.54 276917
Kanta 1646 1068142.18 | 918541.15 2782.1 2783.28
Dallas Harris 230 1076510.44 | 912126.47 | 2880.37 2881.87
Dallas Harris 229 1076510.44 | 912126.47 | 2879.85 2881.35
BWSWD#3 3322 1066998.03 | 920394.09 | 2786.49 278924
BWSWD#1 1652 1067521.92 | 920161.66 | 2764.74 2765.82
BWSWD#2 1653 1067521.92 | 920161.66 | 2764.74 2764.74
Old Pen Well 1645 1067964.32 | 917816.53 278049 2780.99
Silkey (Flora Shed) 1698 1049403.04 | 939092.30 | 2687.84 2691.22
Flora Office 1697 1049403.04 | 939092.30 | 2687.29 2690.83
Flora Tiegs 1696 1049561.78 | 939083.03 | 2689.36 2689.63
Terteling Motorcycle 296 1058869.84 | 946642.70 | 3022.00 3022.95
Terteling Pool 1714 105603845 | 944675.96 2901.48 2901.23
Terteling Windsock 1712 105541162 | 943999.85 2868.18 2868.18
Quail Hollow Upper 1693 1053431.10 | 941208.53 | 279725 2798.75
Quail Hollow Lower 1710 1052769.73 | 941226.23 | 2770.32 277332
BLM 1668 1061769.12 | 925089.00 2742.88 2746.55
! Quarry View Shallow 3342 1066822.21 | 91991296 | 2733.26 2729.19
Quarry View Deep 1651 1066822.21 919912.96 2733.26 2729.78
Boise City Injection 2670 105728714 | 92243812 | 2688.34 2692.84

Table B-1: Survey locations for selected geothermal wells.
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Appendix C: Survey Data
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Appendix D: Water Level Data
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Appendix E: Production Data
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Appendix G: Geophysical Logs

Geophysical logs taken in geothermal wells were scanned and saved as digital images
as part of this project. The logs were made available for scanning by Terry Scanlan
(Scanlan Engineering), Spencer Wood (Department of Geosciences, Boise State
University), and Ed Squires (Hydro Logic, Inc.). Wells with scanned geophysical logs
(and approximate file sizes) are listed below. All of the files with the name "scan"
were scanned at the Department of Water Resources. All of the other files were
scanned by the Bonneville Blueprint Co. The digital files are available from the Idaho
Department of Water Resources.

Barnes (1 scan, 2.7 MB)

Beard (4 scans, 21.1 MB)

BGL#1 (14 scans, 106 MB)

BGL#2 (30 scans, 244 MB)

BLM (3 scans, 14.7 MB)

Capitol Mall (26 scans, 269 MB)

Koch (2 scans, 4.03 MB)

Old Penitentiary (3 scans, 5.25 MB)

Silkey (1 scan, 302 MB)
. Statehouse (2 scans, 5.45 MB)
. Terteling (3 scans, 1.08 MB)
. VA (6 scans, 15.5 MB)

. Miscellaneous (1 scan, 6.83 MB)
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