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GEORGETOWN WELL SITING

1.0 INTRODUCTION

1.7 Background

The Georgetown water supply system is currently supplied by a spring located
approximately four miles northeast of the town in the Right Hand Fork Canyon. The
topographic location of the spring is: 1000 feet {ft.) South 2500 ft. West from the
Northeast Corner of Section 10, Township 11 South, Range 44 East, Boise Base &
Meridian as shown in Figure 1. Figure 1 is modified from a portion of the U.S.
Geological Survey (USGS) 7.5 series Quadrangle Map for Georgetown, Ildaho
{USGS, 1970). Production of the spring is approximately 1200 gallon per minute
{gpm). Water from the spring is transmitted through an 8-inch transmission line to
a 200,000 gallon water storage tank located about 1000 ft. southwest of the
confluence of Georgetown Canyon and the Right Hand Fork and at an elevation of
about 6400 ft. Georgetown plans to redevelop the spring to prevent surface water
influence, if any, and increase its production. A well capable of producing 425 gpm
is desired to supply water to the town during redevelopment of the spring. In the
future, the well will be used as a backup water resource for the spring. The town
would like to locate a well close to the water tank and power lines in order to use
the existing water collection and distribution facilities.

1.2  Objective

The objective of this study was to determine if favorable well sites exist in the
vicinity of the existing water storage tank. In order to determine favorable
groundwater zones in the area, we completed the following tasks:

. Obtained and reviewed published and readily available unpublished geologic
and hydrogeologic data of the area.

. Reviewed geclogic, construction and aquifer vields of existing wells in the
area.

. Identified potential well locations and depths.

. Evaluated well locations for potential yield and water quality.

No fieldwork beyond a site visit was completed as part of our evaluation of
potential well sites.
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2.0 GEOLOGIC DATA

This section includes a summary description of the surface and subsurface geology
in the Georgetown area. The purpose of this section is to identify, characterize, and
map the extent of: {1). Geologic units (aquifers} which provide acceptable, sufficient
and economic quantities of groundwater. ({2). Geologic units which may set vertical
and horizontal limits on groundwater flow (aquitards or confining beds). (3}). Faults
which may be barriers or influence groundwater flow. {4). Fractures and/or karst
features which may provide local and regional controls on groundwater production.

The geology of the Georgetown area is characterized by the “Bannock Overthrust
Zone” (Figure 2). The Bannock Overthrust is interpreted as a westward-dipping
imbricate overthrust zone possibly several tens of miles wide extending at least
from southwestern Montana to north-central Utah (F.C. Armstrong and E.R.
Cressman, 1963). The upper plates of the thrust moved to the northeast in
response to an unknown force. Steep eastward-trending tear faults formed during
thrusting probably in response to differential movement among the eastward-
moving thrust plates.

Georgetown is located at the southeast boundary of the “Bear River Valley” from
Georgetown to Threemile Knoll, which is the almost uninterrupted northward
continuation of “Bear Lake Valley” {Figure 2). An important feature of the Bannock
Overthrust is the folding of this originally near horizontal and rather regular thrust
surface (Richards and Mansfield, 1912). Renewed compressional forces, acting in
the same direction as the original thrusting, folded the fault surface into anticlinal
and synclinal folds, some of which were locally overturned to the northeast. In the
southern part of the area four folds, two anticlines and two synclines were
recognized. The western anticline arches over Bear River Valley, the syncline next
east passes beneath the Aspen Range and the town of Georgetown and Montpelier.
The crest of the eastern anticline is exposed in Georgetown Canyon, on the Left
Fork of Twin Creek, and in the Slug Creek window; the eastern syncline passes
beneath Snowdrift Mountain.

Consolidated rocks exposed in the vicinity of the water storage tank include:
Mississippian Age Madison limestone {(Mm} and Brazer limestone (Mb), Jurassic Age
Nugget sandstone (Jn) and Twin Creek limestone (J1), and Tertiary Age Salt Lake
formation (Tsl}, Quaternary alluvium hill wash, talus and terrace gravel are not
shown on the geologic map of the Georgetown area (Figure 2). Two southwest-
dipping normal faults run through the water tank area and their dip angles are
unknown. Georgetown Canyon and the Right Fork Creek cut through this area.
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3.0 EXISTING DATA AND EVALUATION

Based on review of water rights records in the Georgetown area, four wells (Well
#6, #7, #8 and #9 in Figure 1} were drilled northeast of the town in Section 7,
T11S, R44E, Boise Base and Meridian. Their depths ranged from 65 to 400 ft. with
yields varying from 5 to 500 gpm. Well #7, owned by A.M. Thompson, was 231
ft. deep and had the largest yield among the four wells. The yield/drawdown ratio
{specific capacity) of this well was 500gpm/30ft. The well appeared to have
tapped the unconsolidated sandy gravel aquifer according to its well log. The other
three waells were not as deep as the Thompson’s well and their yields were low
ranging from 10 to 35 gpm. In the vicinity of the water storage tank, three wells
were drilled {Section 4, Township 11 South, Range 44 East, Boise Base & Meridian
as shown in Figure 1). Their depth ranged from B0 to 220 ft. Their specific
capacities ratios were less than one {gpm/ft.). The driller reported that Well #1
{220 ft. deep} penetrated into “hard or broken limestone”. The static water lavel at
the completion of the well was 33 ft. below grade. An air test indicated a yield of
5 gpm with an unknown drawdown. The well log also indicated that water quality
from this well was good. Well #2 was 100 ft. deep and the static water level was
31 ft. below grade. Its specific capacity was [15-20)gpm/29ft.. Well #3, the
closest well to the water storage tank, was only 60 ft. deep and the static water
level was 13 ft. below grade. Its specific capacity was 25 gpm/27 ft..

4.0 WELL LOCATIONS

The Thompson's well (Well #7), drilled in the unconsolidated sandy gravel aquifer,
was pumped at 500 gpm with only 30 ft. drawdown. The other three welis close
to the Thompason's well do not yield as much probably due to their shallow depths.
Based on the production of the Thompson's well, potentiat future well development
appears to be good in this area. However, a production well located in this area is
not economically feasible because the town wants to use the existing water storage
tank, which is about three miles to the northeast. A more economical option is to
locate a production well of adequate quantity and quality of water close to the
water storage tank.

The yields of the three existing wells {Well #1, 2 and 3 in Figure 1) are not
promising. Local geclogical data indicated that these three wells were drilled in the
Tertiary Age Salt Lake Formation ({Ts\), which consists of conglomerate, tuff, and
sandstone unit (Kariya et. a/., 1994) though the driller's well log showed that the
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bedrock encountered was “hard or broken limestone”. It is shown in Figure 2 that
the Salt Lake Formation or the so-called “limestone” is on the down-thrown plate of
a normal fault. It is impossible to judge the porosity and fracturing conditions of the
“limestone” with the existing data. We beligve that the “limestone” is not quite
fractured to conduct water to the wells.

Based on the geological and hydrogeological data available and our evaluation
presented in the above section, two alternative well sites were outlined (Well A and
Well B in Figure 1). Well A is about BOO ft. southeast of the water storage tank in
the Right Hand Fork and Well B is about 700 ft. northeast of the water storage tank
at the intersection of Georgetown Canyon and the Right Hand Fork. Both well sites
are to be located in the potential Mississippian Madison aquifer. The topographic
map shows that the Madison limestone aquifer may receive recharge from the
mountain areas to the northeast, east and southeast through the Right Hand Fork
and Georgetown Canyon. Three faults run through the potential well site area: two
southwest dipping normal faults and a west-dipping overthrust fault (Figure 2). The
Madison limestone in the shear zone is probably more fractured than the Salt Lake
formation in which the three existing wells did not yield much water. Furthermore,
if the Madison limestone is indeed quite fractured, the recharge from the mountain
areas to the limestone aquifer will probably be enhanced by the faults described
above. We expect greater potential of water development in the Madison limestone
in the fault zone than in the Salt Lake formation. Though both well sites are
sefected in the potential Madison limestone aquifer, Well A appears to be a better
choice than Well B. A mine dump is located about four miles northeast of Well B
and at the edge of Georgetown Canyon. There is a potential for the mine dump to
serve as a potential contamination source through surface water infiltration. No
hydrogeological study of the Georgetown area is available when this report is
prepared. We do not know the exact groundwater flow direction in our study area.
Based on the topographic data, we expect that groundwater flows in the direction
from topographical higher Well A to topographical lower Well B. Therefore, the
probability of water contamination at Well A by the mine dump is lower than at Well
B.

5.0 WELL DEPTHS, POTENTIAL YIELDS AND WATER QUALITY
5.7  Woell Specific Capacity Estimate
The success of water development in our study area depends largely on the

fracturing conditions in the Madison limestone. As presented, no well drilling
records in the Madison limestone of this area have been found. Without any well
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log or pumping test data, potential yields can only be estimated based on the local
geological/hydrogeological conditions. Hydraulic conductivity K of karst limestone
ranges widely from 0.3 to 3000 ft/day {Freeze and Cherry, 1979}). It was assumed
that hydraulic conductivity of the Madison limestone aquifer of the study area is
approximately 3 ft/day. Based on the geologic information described in Section 2.0,
the thickness of the Madison limestone aquifer B is assumed to be 200 ft.
Because no constant rate pumping test data were available, we used the following
empirical formula developed by Farri {1997) to estimate the specific capacity {SC)
of the well.

T = 0.85 sC'%7 {1

Where, T is the transmissivity (m?/day), and SC is the specific capacity {m?/day} of
the well. Based on the above hydraulic conductivity and aquifer thickness of the
Madison limestone, the transmissivity T {= KB) of the aquifer is 56 m*/day (or 600
ft’/day). The calculated specific capacity of the well by using equation (1) is about
15.5 m®/day/ft (or 2.8 gpm/ftl. The required drawdown to produce 425 gpm will
be approximately 150 ft.

5.2  Proposed Well Depth

Based on the static water levels of the existing wells #1, #2 and #3 in Georgetown
Canyon, it is expected that the static water levels at the two alternate well sites are
approximately 30 ft. below grade. Therefore, we expsct both Well A and Weli B to
have the potential to produce 425 gpm of water if they are drilled to a depth of
about 300 ft. in the Madison limestone. The top 100 ft. should be sealed/grouted
to prevent surface water influence on the aquifer. The bottom 200 ft. will be
perforated to yield groundwater to the wells, Therefore, when the well is pumped
at 425 gpm, the drawdown in the well will be around 150 ft., or the water level will
be 180 feet below grade. The distance from the top of the aquifer to the water
level during pumping is approximately 80 ft, close to one-third of the aquiter
thickness.

5.2  Water Quality

There is no report of water quality concerns in the Georgetown area. The spring
supplying water to the Georgetown water system appears to be of good quality.
However, no records of wells drilled in the Madison limestone of this area have
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been found when this report is prepared. Water quality data are not available to
evaluate the potential water quality issues.

6.0 RELATIONSHIP OF THE PROPOSED WELL AND THE EXISTING SPRING

As stated in Section 1.0, the Georgetown water supply system is currently supplied
by a spring located approximately four miles northeast of the town in the Right
Hand Fork Canyon (Figure 1). Production of the spring is approximately 1200 gpm.
Georgetown plans to redevelop the spring to prevent surface water influence, if
any, and increase its production. The proposed well is a supplementary well and
will be used to supply water to the town during the redevelopment of the spring. In
the future, the well will be used as a backup water resource for the spring. The
welt will be used only when the spring is not in use. Therefore, after the well is
completed, no additional groundwater will be tapped from the regional groundwater
system. We believe that Georgetown does not need additional water rights for
construction of the proposed well because:

a. The spring is located approximately one mile up-gradient of the propased
well site. During the redevelopment of the spring, water from the spring
{1200 gpm) will not be tapped and be discharged to the Right Hand Fork.
Therefore, the aquifer located down-gradient of the spring and up-gradient of
the proposed well site will be recharged by the spring water and the Right
Hand Fork.

b. Only a portion of the water discharged from the spring, when it is not in use,
will be withdrawn from the proposed well {the proposed maximum pumping
rate will be 425 gpm), the majority of the water will be discharged to the
regional groundwater system down-gradient of the proposed well site.
Therefore, the well will not reduce the groundwater storage of the regional
aquifer down-gradient of the well.

¢. Groundwater in the close vicinity of the proposed well will be affected locally
and it is expected to be small because the projected maximum production is
approximately one-third of the spring production.

d. In general, when the proposed well is in use while the spring is not in
operation, the groundwater storage of the regional aquifer down-gradient of
the proposed well site will increase by approximately 800 gpm.,

7.0 TEST WELL VERSUS PRODUCTION

A test well program is proposed to reduce the large risk and costs associated with
installing a large diameter production well. While this phased approach will
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ultimately cost more if the project progresses to installing a large capacity
production weil capable of producing 425 gpm, there are opportunities to save
costs by abandoning sites which have low apparent production potential based on
the geologic data collected during the smail diameter borehole exploratory dritling
program. We recommend the installation of two B-inch test wells at the depths
previously noted (Figure 1) and conducting aquifer pump tests to verify the aquifer
transmissivity and vyield.

8.0 LIMITATIONS

The services provided on this project, as described in this report, include professional
opinions and judgments based on the data collected and analyzed. We performed
these services according to currently accepted water resources engineering principtes
and practices conducted in this area at this time.

No test wells have been drilled nor have aquifer pump tests been performed. The
following information was used to derive our calculations and arrive at our
conc¢lusions:

1. Data from previous investigations.
2, Data from available published literature.
3. Our knowledge of and experience in the local area.

The report does not provide a warranty as to variable subsurface conditions that
may actually exist. This report does not apply to the areas outside of the study
zone. In addition, evaluation of geclogic and hydrogeoclogic conditions is a difficult
task. Engineers and hydrogeologists must occasionally make general judgments
leading to conclusions with incomplete knowledge of the geologic history,
subsurface conditions and hydraulic characteristics present. More extensive studies
including subsurface exploration may be necessary to reduce the inherent risk
associated with evaluating water resources.
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FIGURE 2(A). GEOLOGY IN THE VICINITY OF THE POTENTIAL WELL SITES

Georgetown Well Siting
s _ Georgetown, Idaho
Sunrise Project No. Date: March 24, 1899 Draw by: Z7
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APPENDIX - DRILLER’S WELL LOGS
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