Memo
August 4, 2014

To: Allen Merritt, IDWR Southern Regional Manager
From: Ken Neely, Technical Hydrogeologist, and Sean Vincent, Hydrology Section Manager

RE: Relationship of the Low Temperature Geothermal Aquifer in the vicinity of Water Right Application
47-17614 to the Snake River.

The area of interest is in northwestern Twin Falls County, about 8 miles northwest of the city of Buhl
(Figure 1). The issue at hand is the relationship of the low temperature geothermal aquifer to the Snake
River under the property owned by Douglass and Clarelyn Elgan. The Elgans have filed an application to
drill a domestic well on their property in Township 8 South, Range 14 East, Section 33, NWNW. The area
in the application is within the boundaries of the Banbury Hot Springs Ground Water Management Area
which was established by IDWR in 1983. The area in the application is also within the Trust Water area
of the Snake River Basin (Figure 2). According to IDWR’s Geothermal Database, there are two wells in
the vicinity of the Elgan Water Right Application.

Kopp Well

The Kopp well is located at the southeast corner of the Elgan property (Figure 3). The Kopp well was
drilled in 1983 to a depth of 1,275 feet, with 6-inch casing set to 361 feet and sealed with cement grout
(Figure 4). The water temperature on the well driller's report is 130 degrees Fahrenheit (°F); and the
shut-in pressure is 85 pounds per square inch (psi). The lithology can be divided into four intervals:

Well Depth Lithologic Description

0 to 280 feet Mostly sand and clay, with some basalt. Two zones of cold water.
280 to 455 feet Mostly black basalt

455 to 1,242 feet Mostly blue clay and blue shale. One zone of water.

1,242 t0 1,275 feet Reddish brown rhyolite. Water.
The well driller’s report list water temperatures as follows:

60 °F to 210 feet.
110 °F from 210 to 342 feet.
130 °F from 1,242 to 1,275 feet.

Elgan Well

The Elgan well is located at the southwest corner of the Elgan property (Figure 2). The Elgan well was
drilled in 1986 to a depth of 1,380 feet (Figure 5). Three strings of casing were set: 12 % inch to 49 feet;
8 5/8 inch to 447 feet; and 6 5/8 inch from 400 to 815 feet. The first string of casing was sealed from
the land surface to the bottom of the casing with cement grout. The driller reported that “cement was
pressure grouted from the bottom of all strings of casing.” The water temperature on the well driller’s
report is listed as 104°F. The well was reported to flow, but the shut-in pressure was not recorded by
the well driller. The lithologies in the Eigan well are more mixed than in the Kopp well, and only two
intervals can be identified:



Well Depth Lithologic Description

0to 637 feet Mostly sand and sandstone with two thin clay zones. Water zones
occur from 126 to 637 feet.
637 to 1,380 feet Mostly gray shale with interbedded rhyolite.

Conclusions

Three observations indicate that the deep, low-temperature geothermal aquifer in this area is
hydraulically separate from the shallow, cold water aquifer, and thus the low-temperature geothermal
aquifer is not tributary to the Snake River:

1. Existence of thick clay layers. The Kopp well has clay and shale from 455 feet to 1,242 feet, and
the producing zone is below these layers. The Elgan well has 466 feet of clay and shale in the
interval from 637 feet to 1,380 feet. The clay and shale layers constitute 63% of this interval.
The producing zone or zones in the Elgan well are below 815 feet, probably from the rhyolites
interbedded in the clay and shale layers.

2. Flowing artesian conditions. Both wells flow at the land surface indicating the water is coming
from confined aquifers with significant pressure. The Kopp well had a recorded shut-in pressure
of 85 psi.

3. Thermal gradients significantly exceed average gradient. The average thermal gradient is about
1.5°F per 100 feet (Freeze and Cherry, 1979). The Kopp well has a thermal gradient of 5.9°F per
100 feet; the Elgan well has a gradient of 3.8°F per 100 feet. The higher than average thermal
gradients in the two wells indicate that low temperature geothermal aquifers are not in
communication with the overlying cold water aquifers.

Finally, the proposed location of the new Elgan well is within about 400 feet of the Kopp well, but over
1,200 feet from the Elgan well. Thus, it is expected that the lithologic section will be more similar to the
Kopp well which had greater thicknesses of clay and a higher thermal gradient, both of which strongly

indicate the low-temperature geothermal aquifer is hydraulically isolated from the overlying cold water
aquifer.
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;:Qg\ '«‘_ STATE OF IDAHO
DEPARTMENT OF WATER RESOURGES

WELL DRILLER’S REPORT

nﬂulm that this report be filed with the Dlrector, Department of Water Rmmm U

ﬁf AIYER OR
ity

within 30 days after the completion or sbandanmant of the well.

—ir

1ipeet ownen 7. WATER LEVEL IE: 0&.,5
Name Static water leval Lfen below lend surface.
Flowing? @ Yes O No PM. flow @eo~/88O
Address [ Arteslan closed-In pressure psl,
Controlled by: Vaive D Cap [mR ]
Owner’s Parmit No. &Y 7— 7% /// Tempersture /JO OF, Quality WL_
Dascride artasian or temperet. _o_gglb_olgg.
2. NATURE OF WORK 8. WELL TEST DATA
* [ New well 0 Deepened O Replacement 0 Pump O Baller 0 Alr 0 Other
O Abandoned (describe abandonment procedures such as —
materials, plug depths, etc. in lithologic log) Discharge G.P.M. L g Level Hours Pumped
3. PROPOSED USE
O Domestic O Irrigation ([J Test O Municipal 9. LITHOLOGIC LOG 88582
0 Industrial, O k [ Waste Disposal or Injection
" Bore| Dapth Watar
# Other ,&%_M (specify type) Diam.|From| Te Materist Ved No)
bt 72k TI WPs
4. METHOD DRILLED 3/ s
10 e '
A Rotary [ Air 0O Hydraulic D Reverse rotary 2
0O Cable O Dug O Other <
s 4051 A = ['4
5. WELL CONSTRUCTION @(
Casmg schedule: I Steel [0 Concrate [J Other . ' > e & ; ;
hich From D
,,gio Inches 4 inches + ___/  feet 34[ feet gj‘; 2/ - :
Inches inches foot feot =,
inches inches fest teot LB fj—
—_— W 21077, 7
inches inches feet feet VES o s
Was casing drive shoe used? &1 Yes O No PR e adse ¥V
Was a packer or seat used? [ Yes g No ] O g F % aE P
Perforated? O Yes No T e 7 o P
How perforated? O Factory [ Knife 0 Torch z & A
Siza of perforation —_— _ Inches by Inches : T 37 ~
Number From To 7= 3 T P4 4
[ nai) perforations fest fest = v
] perforations fast feat e 12 2 A
— perforations feat feet -
Well screen installed? O Yes [ No T - o
Menufacturer’s neme ——— Z_L‘Lrll&‘_ﬂ;ll
Type o Model No. _
Diaméter = Slot slze Set from feet to feot lo-i3Y2 Il!
Diameter —— Slot size Set from feet to feot < L
Gravel pecked? (1 Yes M) No O Size of gravel
Placed from fest 1o foet peof- - (-
Surface seal depth _ 842 Materlal used In seal: & Cement grout
O Bentonite 0 Puddling clay o QP 72 A ;)
Sealing procedure used: O Siurry pit @ Temp. surface casing I,
B Overbore to seal depth T _aa (Z'ﬂ
Method of joining casing: 0 Threaded @ Welded O Solvent 4
e Rl 310 P<L
Dese v o c;;ncm;d between strata "
ribe access port / st J
Work started _pZ 65269 S finished _ g &'~ 27
. Tl B ERS TION
8. LOCATION OF WELL }_ 7"// 11. DRILLERS CERTIFICATIO &ﬂ_
Sketch map location must sgree with wri location, 1/We certify that all minimum well construction standards were
complied with at the tims the rig was ramoved.
Subdivision Name

—leod

é

Lot No. ZD Block No.

Sy

I,

. A2 1._€

Signed by (Firm Official)
and
{Operator)

USE ADDITIONAL SHEETS )F NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT

] 1.2 TR V7
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- %&%&'\‘ srATJ OF IDAHO USE TYPEWAITER OR

DEPARTMENT OF WATER RESOURCES BALLPOINT PEN °

o> Y2 el DRILLER’'S REPORT

ftoquires that this report be filsd {sith the Director, Department of Wator Resouroes

S ’? within 30 doys afeer the o sbandonment of the weil. 927
1. WeLL omei Page 1 of 2 | 7. warenvever

Neme Mﬁ%‘l Static water ievel __ 0 oot below lend surface,
F. 0. BY Flowing? @ Yes ONo  G.P.M, flow
Address __Gooding, ID 83338 Artesian glosed-In pressure . Pt
, Controliedby: O Vave O Cep [Py
Owmer’s Permit No. Tempersure L04 oF, Quality
Descride ertesion or U0 20ne8 delow.
2. NATURE OF WORK 8. WELL TEST DATA
3 Newwelt O Desponed O Replacement OPump QBslle OAr O Other
O Abandonod (dascribe sbendonment procedures such es
materiats, plug depihs, ete. in Kihologio log) Oscharge GP.M, Pumping Level Hours Pumped
3, PROPOSED USE
@ Domestic D Irrigstion O Test D Munlelpat 9. LITHOLOGIC LOG b
O (ndunrisl O Stock O Waste Disposal or Injection Bore Water
Gl Other Gootharmal  (specity typo) plam.|From| To Material Yed No
11
4 METHOD DRILLED I T2 3
X Rotry (X Alr O Hydralic 0 Roverss rotary 12 1t X
OCate DODu O Other 126 |
e 150 -
6, WELL CONSTRUCTION - X
[]
Casing schedule: |0 Steel O Concrete O Other 326 72. X ™
Thickness Digmuter From Te M X
—a250__ inches 12 3/4 Inches + fest _49 feet 400] 811 74%
—250 . inches R S/8 inches ___J) feet 447 femt 8111 22 ,"‘“‘l”h
»250__ Inches 6 S/B inches _ 400 fost 815 fem i 73S
inches inhes fost L 2 T
Was casing drive shos used? Kl Yoy 0 No | 1 > alt 69°
Wasapsckerorseslused? K Yes [ No s, + ¥
Perforated? Oves KNo 69" v
How perforated? O Fectory D) Knife O Torch 1K ~B2v X
§ize of perforation inches by Inches [ [ 93%
Numbear From Te ] 104° X
perforations feet fest Nigxs;
perforations fest foot
e Porforations fent (ot
Wel| screen instafled? O Yes ExNo Tis7e WCr 3
Manufacturer’s name Sandstone
Type Madel No. %20 Crey) shals
Dismeter___ Siotsize . Setfrom ___feetto fest olite
Olameter ___Stotsize ____ Satfrom ___ festto fost RS an
Gnvolplclwd? O Yes @ No O Size of gravel 79
Placadfrom =~ = femw —_— E Wl 790
Surfaca seal depth __50  Material used in taal @ Cement grout 0 X
0 Benionite 0O Puddiing clay (=] T
Sealing procodun uud Q Sturry pit © Temp, surface cating T
Cement ® Overbore to seel dapth 8,
Mathod M lolnlngculna D Tiweaded (7 Weided D) Solvent gx
Weld : -
O Cemented bstwesn strata
Describe socess port 311“4 flange
viorted __12/4/83 _ #inuned _4/17/86
8. LOCATION OF WELL 1. Msas CERTIRIGATION
Sketch mep focation must agros with written location, WAY 23 1/We cenify that el minimum well construction stendards were
N camplisd with at the time the rig wes remaved,
1 Subdivision Name
| ¥ ~Bopartment-of-Walps Resoypeas m,m No.__ 15
1]
W ¢ Address __ 10 Fati. 1900 S oone 4129786
+ : Lot No, Block No. -
i ! Signed by (Firm Otficial)
& and
County £ {Operator)
BE i __FB y 50 32 7. 8 14

USE ADDITIONAL SHEETS |F NECESSARY —~ FORWARD THE WHITE COPY YO THE DEPARTMENT
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7. WATER LEVEL

Namae E Staticwaterlevel ____ fest below and surface.
%M Flowlng? O Yes [ No GP.M, flow
Addrets ___Gooding, ID 83338 Artesian closed-In pressure [ X AN
ControHed by: ([ Vatve U Cep 0O Pwy
Owner’s Permit No. Temperature OF. Quallty
Dascribe ortesian or ure 20nes below.
2. NATURE OF WORK 8, WELL TEST DATA
ONewwsll O Deepensd O Replacement OPump OlBsir OAr DO Other
3 Abandoned (desaribe abendonmant procedures such as R
materlals, plug depths, etc. in fithologic log) Discherge G.P.M. p Lovel Haurs Pumped
3 PROPOSED USE
u\Domuue C lovigation O Test 0 Municlpal 9. LITHOLOGIC LOG 8(9 ry 4
O industrldd D Stock 3 Waste Digposst or Injection
Bore L Wates
O Other (specity type) From] To Materied . Yed Nol
4 METHOD DRILLED
D Rotary D AIr O Hydrautic O Reversa rotary _
O Cable DDug 0O Other - —r
1 TG BEAEE T
5. WELL CONSTRUCTION 4 \ prac: s
Casing schedula: 3 Steel O Concrete [ Other
Thickness Dlameter From To! I =
Inches Inches + ___ _ feet feot T = = C—
inches inches fort ____ fot FOYTT f
Inches Inches ___ fest ____ femt ’ =9
inches Inches __ fest _____ feet - r A
Was casing driva shoo used? O Yes 0O No By g w/ thinT =
Was a packer or sesl used? O Yes O No
Perforated? 0 Ye O No @
How perforated? () Factory DO Knlfe 0 Torch t resgure
Sizeof perforatlen _______ inchesby ______ inches tom the bottom of all
Numbes From To stxings of casing.
perforations foat foot Packsr 20 feot b top of
perforstions fant oat fach casing st 420 foet.
perforations foat Fest t between £
Well screen instalied? 0 Yes D No 6 inc 3
Manufactures’s nams
Type Model No. -
Dismoter Slot size Setfrom _____ fesmito
Dismetsr ___Slotsize ____Setfrom _____ festto
Gravelpacked? 0 Yes O No DO Size of gravel
Placed from fest o
Surface soal depth Material used In soe): O Cument grout
O Bentonite 0 Puddiing clay 8]
Sealing procedure used: O Sturry pit O Temp. surface casing -
O Overbore 1o sesl depth LY IR0R
Méthod of joining casing: O Threaded [ Welded O Solvent ORREREAL.
Weld | 1 1{ 1

O Cemented betwesn srata
Describe acoess port

10.
Workstarted _12/6/85 . finished 4/17/86

8. LOCATION OF WELL
Sketch mep location muss sgree with written loostion.
N

) Subdivision Name
: 3
wp— C
¢ : Lot No. Block No,
i {
3
County Ivip Falls

BB g _ NE y g _32

T8 ¥ys Rr_14 gk

11. DRILLERS CERTIPICATION p- -8

1/\We certify that sl minimum well construstion stendards were
compiled with at the time the rig was removed,

walker Water Systems, inc

Firm Nams 13
Ywin Folis, tdoho 63301

Firm Na.

Address Date 4/29/86

Signed by (Firm Official)
nd

N lA™ waid
(Operator) w

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE oeﬁ m;



