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Introduction

The purpose of this investigation and report is to appraise
the possibilities of deveéloping a Supplexental supply of municipal
water for the City of Twin Falls, Idaho from deep wells,

At the present time the city obtains almost all of its waber
Supply from the irrigation works of the Twin Falls South Side
Canal Company which diverts water from the Snake River at Hilner
Dam. The capacity of the filtration and Lreatment plant is report-
edly inadequate to meet present peak.demands for one or more shors
periods each year and city officials are considering several possi-
bilities for augmenting the Supply~-including the drilling of one
or mores deep wells, ' ' : C

Other engineering studies have shown that a supply of from one
to two million gallons a day capacity, from a well or wells located
in the northeastern part of Twin Falls, would alleviate existing
problers in that area as well as meet present and anticipated peak
demands elsewhere in fthe system,

This study and report were authorized by a telephone call

from Mr, Norman Crossley, City Engineer, on ipril 29, 1958,

Summary ard Recommendations

Smaller amounts of groundwater, up to LOO or 450 gallons a
rminute, can probably be developed from shallower wells—lass than
40O or 500 feet deep——drilled into the Snake River basalts,. This
water 1s characteristically quite harder than the present city

supply.

Somewhat larger amounts of water, up to possibly 1,000 gallons

a minube (about 1z million gallons a day), can be expecied from
deeper w211s—1,000 to 2,200 feet deep—drilled into the underlying
silicic volcanic rocks, This water is characteristically much
softer, usuwally softer than the present city supply, and should
not have undesirable concentrations of fluorida, The water will

be warmer, probably from 75 to 85 degrees F, depending upon the
depth of the principal water-bearing zones,

It 1s recommended that a test well be drilled in the north-
eastern part of the city, with a planned depth of up to 1,200 feet,
to adequately test the water-bearing properties of rocks to Tt hat
depth. The well should start with a diameter of 20 to 2 inchas to
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progresses to determine not only quantity of waier available but

also the chemical quality end temperaturs, In selecting the final
site for the exploratory well, considerabion showld be given to

such factors as the pipaline required to connect with the existing
distribution system if the well proves satisfactory, the availability
of transmission lines to serve the pump with electric power, and.

the proxirity to other buildings that might restrict the use of
explosives during drilling operations,

It is estimated that such a test well yould cost about $30,C00
and vould reauire about 5 months +o complete following award of the
drilling contract. If the well were to be placed in final Service,
additional expense would be required for pipslins, pump and motor, -
electrical service and equipment, and housing or other shelter,

Geology

The City of Twin Falls, located on the south side of the Snaks
River in south-central Idaho, is underlain from the surface to a
depth of many hundreds of fest by volcanic rocks of the Snake River
Plain, These rocks are well exposed to depths of 500 feet or rore
in the canyon of the river just north of the city; the character ard
thickness of volcanic or other rocks belar that dapth are knovm only
“imperfectly from records of the few wells drilled to greater depths
in the vicinity, The volcanic rock Series probably overlies oldsr
sediments wnich are known to ocour in great thickness elsewhere in
the Snpake River Plain,

Snake River basalts

This term is used to cover the considerable thickness of rela-
tively unweathered, gray to black, basalts of Pliocene to Recent
geologic age which immediately underlie the land surface in the
vicinity of Twin Falls. These rocks are exposed in the canyon walls
of Snake River and along tributaries such as Rock Creek, Individual
lava flows may be as rmch as 50 feet or more thick with the aggregate
thickness of these rocks ranging up to 500 fset or more in pfhaces,
These basalts were deposited on an uneven, irregular lard surface and
are therefore thickest whers they have filled ancient stream or river
valleys. The rocks are characteristically fresher and less weathered
than older volcanic flows; weathering may ba more pronouncad at tha
contacts between individual flows, Interbeddad deposits of loess or
vindblown silt are common in s ome localities,

Tertiary silicic volcanics

Underlying the Snake River basalts, and continning to an un-
determined depth of cany hundreds of feet in the Twin F,11s area,

.are older silicic volcanic rocks of Mocene age, These rocks com—

pr238s Mows hyolita, latite, and andzsite with some basalt, and
with essociated materials such as welded tuffs, volcanie ash, and
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interbsdded sands and Eravels, Rocks of this Sequence are exposed

in great thiciness in the mountainsg both south and north of the Snake
Fiver Plain, and are represented in the Twin Falls ares by the
Shoshons Falls andesite—the resistant rock unit resulting in the
development of Stoshone Falls on the Snake River northeas: of the
city. Drillinz to depths in excess of 1,000 feet both east and west
of the city has failed to reach the base of this series or volcanic
rocks,

- Occurrence of Groundwater
— = - Uroundwater

Considerable amounts of grourdwater can be obtained in Sone
localities fron the shallow Spake River basalts where the permea-~
bility of the formations are sufficient to permit free movement of
vater to wells, These basalts are generally less permeable, and
therefore boorer muifers, south of the Snake River than to the north,

hater in the basalts generally occurs under water-table conditions

“althouzh occasionally is fourd under low artesian pPressure wheare’

locally confining beds of §11t or impermeable basalt are present,
Yields of wells drilled into the Snake River basalts in or irmediata—
1y adjacent to the City of Twin Falls are generally less than L0Q

to 4450 gallons a minute,

" Groundsater can also be obtained from the urderlying sili
volcanic rocks where the chief water-bearing zones appezar to be
along faults, in coarse-grgined or jointed tuff or ash beds, or in
Sands and gravels associated with the volcanic rocks, Many of tha-
flows of volcanic rocks such ag rhyolite or andesite appear o be
qQuite dense and impermeable throughout most of their thickness ang
in such horizons 1little water could be developed, Vater from these
despar rocks corzonly occurs under sufficient artesian pressure 4o
bring the water lavel close to the land surface—probably within 50
feet of the surface in Twin Falls, Much of the extensive development
of irrigation Supply from wells in the Dry Creek area, as well ag
mnicipal supply swells at Kimberly, Filer, and Buhl, depend upon
permeable zones in these Silicic volcanic rocks and associated sed-
iments for their supply, -

¥ells drilled in the northeastern part of the City of Twin
Falls could be expected 1o furnish up to LOO or L50 gallons a
mnute (but more 1i=ly 150 to 350 gallons a minute) from tha Snake
River basalts at well depths of up to approximately LCO feet,
Continued drilling into the underlying silicic volcanic rocks, to
total depths of from 1,000 to 1,200 feet, could ba expeacted to
furnish a yield of as ruch as 600 to 1,000 gallons a minutz or mors
(13 million gallons or rore 3 day),

Existing Developmenta
el ZEVe0pments

The following paragraphs dsscribs briefly the conditions
2 ocations whare deep wells h3va baen
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drilled, A Sumary of these wells, as well as sons of the shaliower
wells at Twin Falls, is given in the appendix to this Teporc, -

Dry Crezk area
S voCER ared

A number of docp walls hiave bosn drilled for Irrigation 1n Lhn
Dry Creek arsa situated some 12 to 15 miles east and osoubh of Twin
Falls. These deeper wells rangs in total depth betwoen 1,000 and
1,500 feet, with pump ylelds of from 500 to nearly 1,500 gallons a

minute,
Kirberly

An old city well at the village of Kirberly, about 6 miles east
of Twin F 1lls, was drilled in 1937 to a depth of 1,200 feet and rep-
ortedly ylelded 350 gallons a minuta with a static level of 169
feet below land surface, The well was of srall diawter (8 inches)

which was inadequate for installation of the desired pumping equipzent
and subsequently additional, shallower wells have been drilled for

the village supply.

Twin Falls

- A well was drilled for the Twin ¥,11s Cemstery Association in
19344-1938 to a depth of 1,154 feet, This well, also of small diam~
eter (8 inches), fumishes supplemental water for irrigation of the
ceretery grounds. No information was available on the yield or
drawdown from this well; the pump is reportedly installed at a depth
of 70 feet with a static water levsl of about 50 feet, The puwmp is
equipped with a 5 HP motor and the well discharges into an irrigation
lateral at the surface, If the motor size is matched to the well
yield, the discharge is probably about 200 gallons a minute, If this
is correct, a deeper pump setting and a larzer weil diameter would
permit a much larger pump installation, It may be possgible to make
tests on this wall during the irrigation season to learn more of tha
discharge—drawdown relationship, ' '

Filer

A deep well has been drilled recently for ranicipal supply at
Filer, 7 miles west of Twin Falls, to a total depth of 953 fest,
At a depth of 800 fest this well furnished 700 gallons a minute at
a pumping level of 235 feeb; because of undesirable quality of water
Several attempts were made to case off or shut out certain zones and
the yield, at the depth of 953 feet, was reportedly 272 gallons a
minute. Rock cuttings from near the bottom of the well appeared to
be sirilar to the Shoshones Falls andassite which i3 exposed in ths
Snake River canyon near Twin Falls.

Buhl

-

[= -4
16 miles west of Twin Falls, to a depth of 90l feat, Upon comoleticn
of the well it was reportedly pumped for marny hours at a rate of
about 1,350 gallons a minuba with l?h‘feet of drawdorm From a =ntats -
I - P o

n 1946-17 a well was drilled for mmicipal supply at Buhl,
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Quality of ¥Water

The chemical and bacteriological guality of water is of
considerable importance in domestic or rmunicipal supplies, In
the Twin Falls area, the two chemical characteristics of most
imporiance are the hardness and the fluoride content, The bacter-
ilological quality of deep vwell water should be satisfactory pro-
vided that proper sell. construction methods are used,

Hardness in water is due almost entirely to the presenco of
soluble compounds of calcium and magnesiun, Hardness is the char—
acteristic of water that receives the most attention with reference
to both industrial and domestic uses. It is usually recognized by
the increased quantity of soap required to produce lather, Hard
vater is objectionable not only because of increased soap require-
ments but because of increased scale formation in boilers, water

heaters, radiators, and pipes.

Fluoride is present, in varying amounts, in almost all ground-—
water, Too mch fluoride is associated with the dental defect
knomn as mottlad enamel if the water is used for drinking by young
children during formation of the teeth; conversely, however, thea
incidence of dental caries or tooth decay is less when there is
some fluoride in the water than where there is none, Vater con-
taining in excess of 2 to 2,5 parts per millin fluoride is genarally

.conaidered wnandtabla for domnnllc mipply,

Walor f1om the Snuke Jtlver basalts is characteristically harder
than that from either tHe deeper silicic volcanic rocks or from the
surface streams, The hardness of the canal viater presently used for
mwicipal supply at Twin Falls is aporoxirately 200 parts per million,
¥ater from the Snake River basalts ranges in hardness from about 300
to over 500 parts per million; water from the deeper silicic volcanic
rocks has a hardness of from 100 to 250 parts per million,

The fluoride content of untreated canal Water 1s generally about

0.5 parts per million, Groundwatsrs have generally slightly higher
concentrations, with the highest generally found in the deeper

wells, lone of the deep well waters in the vicinity show in excess
of 2 parts per million fluoride, howsver, with the exception of the
well drilled at Filer where concentrations in excess of i parts per
million were found, This- abnormally high fluoride may be the result
of local proximity to a volcanic vent or to local faulting,

liater tempasrature is also of some importance in a municipal
supply. TViater from the deeper horizons will have a higher temperatura
than from the shallower Snake River basalis., Ths deep well &t Buhl
had a water tempsrature of about 63 degress F; vater from the Twrin
Falls Cemstery Association well is reportedly about 8l degrees ¥,

It is anticipated that water from a deep well in the northeastern
art of Twin F 11s, drilled to a dspth of 1,000 to 1,200 feet, would
rdness of aboubt 150 parts per million, fluoride content of

r million or less, ard a tempsrature of 75 o 85 degrezes F,
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Recomzend=d Exploration

There are nec indications that any one area within the City
of Tywin Falls would be superior to another for the development
of groundwater from deep vells; accordingly the northeastern part
of the city would bes recommended for location of an exploratory
vwell because of the other considerations as to desirability of
an additional source of Supply in that area, This area is con-
sidered to be Section 10, T. 10 S,, R, 17 E., Boise Meridian,
bounded on the north by Falls Avenue, the east by Eastland Drive,

. the south by Addison Avenue, and the west by Elue Likes Boulevard,

Tvwio considerations might be mentioned vith respect to selection
of a final location: availability of existing power line for pumping
and separation from heavily settled areas to permit blasting during
drilling. A main power line runs easbt—west across the middle of this
area along Filer Avenue which would facilitate furnishing power to any
final installation located along that line; the cost of installing
pipeline to connect the well to the existing water distribution sys-—

sem at the end of Shoshone Street would exceed powerline costs,

however, so that proximity to the Filer Avenue powerline would be

of somewhat secondary immortance. In the course of drilling a deep
well it will probably be necessary or desirable to use explosives
periodically to maintain satisfactory straightness of the well bore,
If the well can be situated Sesveral city blocks from any heavily
settled or built up area it would permit use of heavier charges of
explosives end still avoid damage (real or iragined) to existing
structures or residences. The best location from such a standpoint
would be near the intersection of Filer Avenus with Eastland Drive,
which 1s actually outside the city limits by & mile and which would
require some 1% miles of pipeline to connect to the Shoshone Street
system, Such a location might have advantages, however, if continued
expansion and development of the city to the north and east is in '

prospect,
Specifications

It is recommended that a test or exploratory well be started
with a minimum diameter of 20 inches and preferably 2l inches to
permit completion of the hole to the desired depth with suitable '
size throughout for pump installation as well as accommodation of
added casings or liners that may be needed to shut out unstable o
caving formations or to seal out cerbtain horizons, )

The well should be drilled with sufficient straightness and
plumbness to permit satisfactory installation znd operation of deep-
well turbine pumping equipment as well as permit free installation
of the additional casings or liners that may be needed, It would ba
desirable to finish on bottom with a minimum 12-inch diameter,

Well casing will be required through any surface soil or over—
burcden and should be carried suffieiently into bedrock, and sealed
with cement, to insure against surface contamination., Additional
casing may have to be placed as drilling progresses depending upon
the character of materials and quality of waber encountered, -




Tests should be made as drilling progresses to determine
both the quantity of water available, the drawdown, and the chemical -
Guality of the water—with special reference to hardness and fluoride,
The drilling contractor should have the necessary test pumping and
sazpling equipment to permit these operations with a minimum of time,
efiort, and cost, The entire purpose of the drilling should be to
explore and determine all of the subsurface geolopic and hydrologlc
conditions rather than to "drill g deep hole in the ground", If
the exploratory well should prove suitable as an economical source
of supplemental municipal supply, it will then have been so constructed
as to be suitable for immediate use--perhaps supplemented later with

additional similar:wells.

In planning the work, a total depth of 1,200 feet is recomended {
for estimating purposes. Such a well is estimated to cost approx-— ;
-dmately 230,000 including drilling, casing, testing, and necessary
engineering and overhead, If the well were subsequently used for a
permanent installation, additional costs would be incurred for the .
final pump, motor, motor controls, shelter, pipelines, and electrical
power service to the site, It is estimated that the drilling and N
testing of such a well could be completed in approximately 5 months 4
or less following award of the drilling contract,

¥ay 18, 1958

6932 Westfield Place
Boisa - Idaho
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