Memo
September 4, 2014

To: Allen Merritt, IDWR Southern Regional Manager
From: Ken Neely, Technical Hydrogeologist
RE: Relationship of ground water in the Anderson well in Jerome County to the Snake River.

The area in this investigation is in south-central Jerome County, \daho. The Anderson well is located
about 4 miles northeast of the city of Twin Falls, in Township 9 South, Range 18 East, Section 31,
NENWSW. The well is located within the boundaries of the Twin Falls Ground Water Management Area
which was established by IDWR in 1984 (Figure 1). The well is also located in the Twin Falls Geothermal
Moratorium Area, which was established in 1987, and has been extended in 1992, 1997, 2002, 2008,
and 2013 (Figure 1). The well is within the Trust Water Area of the Snake River Basin (Figure 2).

Anderson Well

The Anderson well is located in Jerome County, about 250 feet north of the Snake River (Figure 3). The
well was completed in March 1993, and is 1,120 feet in total depth (Figure 4). The lithology is
predominately multicolor lava (red, gray, brown, green, and black). Rhyolite was recorded in only two
intervals and these were in the upper portion of the well (from 291 feet to 348 feet, and from 391 feet
to 404 feet). A sequence of four clay layers were encountered near the bottom of the well with a total
thickness of 107 feet. The lower portion of this sequence contains blue green clay. The well has three
strings of casing: nominal 12-inch diameter from ground surface to 27 feet; nominal 8-inch diameter
from ground surface to 668 feet; and nominal 6-inch diameter from 648 feet to 1,093 feet. The well
driller reported cement grout seal to 1,093 feet. Water was detected in two main parts of the well,
designated the Upper and Lower Water Zones. The Upper Water Zone is from 124 feet to 490 feet; this
zone is behind the 8 inch casing. The Lower Water Zone is from 985 feet to 1120 feet, the lithology is
black and green lava, and the lower portion of this zone (1,093 feet to 1,120 feet) is uncased.

Kestler Well

The Kestler well is located about % mile south of the Anderson well on the south side of the Snake River
in Twin Falls County (Figure 3). This well was completed in January, 1987, and is 1,300 feet deep. The
lithology of the well can be divided into two sections — Upper and Lower. The Upper Section is made up
of basalt, gravel, sand and clay from the surface to 150 feet. The Lower Section from 150 feet to 1,300
feet is primarily rhyolite with interbedded clays. Most of these clay layers are thin (3 feet to 21 feet).
However, a sequence of three clay layers near the bottom of the well has a total thickness of 94 feet.
The lower portion of this sequence is described as “greenish-gray shale and clay”. The well has three
strings of casing: 10 inch from ground surface to 6.5 feet; 8 inch from ground surface to 149 feet; and 6
inch from ground surface to 1,173 feet. The well driller reported cement grout seal to 6.5 feet.

In a previous analysis conducted in 2013 on the Kestler well, the Department concluded “the low-
temperature geothermal producing zone in this well is not tributary to the Snake River”.



Comparisons of Elevations of Select Horizons in the Anderson and Kestler wells

Well Land Surface Water Level Top of Clay Top of Low
Elevation (feet Elevation (feet Sequence above Temperature
above Sea Level) above Sea Level) Producing Zone Geothermal aquifer
(feet above Sea (feet above Sea

Level) Level)

Anderson Well 3,408 3,766 2,530 2,423

Kestler Well 3,595 3,775 2,561 2,445

Difference -187 -9 -31 -22

between

Anderson and

Kestler wells

Conclusions

Five observations suggest that the deep, low-temperature geothermal aquifer in the Anderson well is
hydraulically isolated from any shallow, cold water aquifer in the area, and thus the low-temperature
geothermal aquifer is not tributary to the Snake River:

1. Similarities in the thick clay sequences in the Anderson and Kestler wells. The Anderson well has
107 feet of clay directly overlying the producing zone. The nearby Kestler well has 100 feet of

clay that overlies the producing zone. The lower 50+ feet of these clay sequences is described
as “greenish” in both wells.

2. Flowing artesian conditions. Both wells flow at the land surface indicating the water is coming
from confined aquifers with significant pressure. Both wells have similar reported flow rates
(175 gallons per minute (gpm) for the Anderson well, and 200 gpm for the Kestler well).

3. Similar water level elevations. The water level elevations for the two wells are almost identical,
suggesting that they are in hydraulic communication.

4. Similar elevations for the Top of the Low Temperature Geothermal Aquifer. The elevations of
the water-bearing zones for the two wells were within 22 feet, which strongly suggest that they
are correlated. .

5. Elevated thermal gradients. The average thermal gradient is about 1.5°F per 100 feet (Freeze
and Cherry, 1979). The Anderson well has a thermal gradient of 11.2°F per 100 feet; the Kestler
well has a gradient of 9.4°F per 100 feet. The higher-than-average thermal gradients in the two
wells suggest that low temperature geothermal aquifer is hydraulically isolated from the
overlying cold water aquifers.

Hydrogelogic data from the Anderson well correlate strongly with the Kestler well except for some of
the lithologic descriptions (i.e., the well driller reported mostly lava in the Anderson well, while the well
driller reported mostly rhyolite in the Kestler well). The similarities in clay sequences, artesian
pressures, elevations of key horizons, and thermal gradients indicate the two wells are very similar.
Since the Department has previously established that the low temperature aquifer in the Kestler well is
not tributary to the Snake River, it is concluded that the low temperature aquifer in the Anderson well is
hydraulically isolated from the overlying cold water aquifer, and thus not tributary to the Snake River.
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1o 2107 ) ' Sacb STATE OF IbAHO USE TYPEWAITER ¢
] l R - DEPARTMENT OF WATER RESQURCES BALLPOINT pEN’
[
oIt WELL DRILLER’S REPORT
* Stale law requires that this réport be filsd with the Director, Department of Water Resources
= plthin 30 daye atter the cémplotion or abandonment of the wer. ' . Fo 7500
T ! : 2700
3 WELL OWNER 7. WATER LEVEL '
- Name __Larrey Andsraon Statlo water loval__ 0 __ foet beiow land surface. , —
Address _P.0. Box 2037 Twin Falls, Ip 83303 Flowing? & Yeo DO No G.PM.flow 175 U)LC =
41000 Arteslan closed-in pressure 155 ¢
3+ Briting Pormit No. _36-93-5-0008-000 Conrolled by: ® Vave O Cap O Piug (a‘
g Waor Right Permi No. Tomporature %ﬁm&'ﬂ%ﬂdmm 3 76
i} 4 NATURE OF WORK 8 WELL TEST DATA
1 A ewwsr O Deepened O Replace,
oY New w placement O Pum O Bailer O Ar —_——
| VY Wol diameter increase O Modification ’ 0 Otver
i1 . D Abandoned (describe abandonment or modification procedures Discharge c.P.M, Pumping Level Hours Pumped
- Such as liners, screen, malarials, plug dapths, ete. in Tithotogic i
log, seclion 9,)
| § propaseo use —
| % Pomesic O imigation O Monitor 8. LITHOLOGIC LOG
1o Iniuslﬁll O Stock O Waste Disposal or Injection Bore| De —
'+ @ other (specity type) Matertal r—%
: 0 Diam.|From| To
—— 15" 10 24 Frowsana e
14, 'METHOD DRILLED 127 | 28 124 Ked Yava B3
o Y8 Rotary o A D Auger O Reverse rotary 18] Y34 Brown Iava x
Cable D Mud O Other 148] 170 &ray lave Ax ]l
0 (dackhos, hydraulic, ) 170] Y59 Brovn lava x
i.\ — : 198] 258 Cray lava X
: I’-rs.l.gs;y_coqsmucrjon 258] 29Y Brown lava . =
|+ Cosing schedule: & Swal @ Concrets T Other S3a-3e8 Brown rhyolite B i
it e ihbdmu' . From ™ 348] 354 Black lava ] x
885 ) " inches 1f inches + 1 foet_ 27 feet 354| 373 Broken brown lava X
"_'-'.';fSOL_ Inches 8 Inches + 2 fost fest 373 3 Black lava T x
L2829 Inghes B inches ____31.5 m‘___'ml’!",m 391 4 Brown rhyollta X |
J: .[Wos casing drive shos used? & Yes O No L Black lava LA
h "uWad a packer or seal used?  Yes O No Broken brown Java LN ZiEs
i LPerforated? " OvYes o [ 30¢ _Black lava 1 X
41 vHow perforatad? O Factory O Knife 0 Yorch 0 Gun :‘:g ?2‘ B;w; ;nvn X
L Size"ol perforalion? inch 5i ack lava F3
il =00 O e o nehes oy inches " 688 Black Iava
e poriorations fost foot ¢ )9 _Browvn sandstone x
e perforations : fost foot 698] 718 "Brown clay. x
5 mﬁ__r perforations foot foot 71 Brown lava
= Well gcroen ngtalled? O Yes & No 0 784 Black Java %
© Manufagturer Type 788 Brown lava
" Top Pamr or Headp,'po 06] 849 Black Java 3
i Boftom of Talipipe 349] 851 Red siltstons x
L_.-' 31] 874 Black iova :
+ ‘Dlametor ___ Siot size Bt from ___ fest to___ feet “S7817 219 "RedTelay, aoft Tock x
1, Diametor __ Siot size . Set from ___ feet o teet Fre—sya—orova sandy-clay: x| Top of: " &
: Qmvel packed? O Yos & No O Size of gravel e 2 —E%Em sﬁy clay _ l
t.  Placed from fool 1o feet 201 Ha senvelay X
- ! 1093 3ofc black Yava X =~ AT 23
: 1093 i .
Surface seal depth__ Material used In seal: & Cement grout (6" 11093 1120 Broken black and green lavp x
: J Bentdnits O Puddiing olay D y i ~
o 5?91‘-"9 procadure used: 0 Siurry pit started flowing 50 GPM af I (3
0 Tomp. surface casing &5 Overbors to seal depih increased ¥rom 1057" on to
~#* 'Method of joining casing: O Thweaded & weided bottow, 1120° to 1/5CPM
7 £ Solvent Weid & Camented between svata | o o
- Pescribe access pon Valve Work started ___ 3~8~93 finished ____ 3-25-93
O S .
_‘g.- ‘_E_._OGATION OF WELL 11. DRILLER'S CERTIFICATION
w Skstch map location must agree with written location, 1Mo corlity that all minimum well :constryction standards ware
Subdivision Name complied with at the time the rig was removad.
i Country Club Estates Elsing Drilling 31
(™ ;Jl.. —L.. E 10 3 2 Firm Name =07
Lot No. Block No._ % Twin Falls, ID 8330
: Address ’ ]o
[ County Jerome ate
Address of Weil Sits ___ 792 Falle View Tvin Fallg Signed by Driling Bupervisor
L {give at lsast e of road) ﬁ and
B sW 31 T NDos (Operator)
; 1
' == ) Y% Sec, R EEWWD ] o z’.n?!gmq[ngsumw
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JAN L E ; State taw raquires that this report be filed with the Director, Department of Water Remreai‘
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7. WATER LEVEL

Static water lev
Flowing? D’&s O No

1
of the wﬁ
ater RHOU

feet below land surface.
G.P.M, flow

Q00 (sl oy

Address MM&L Artesian closed-In ;uysuro _1L p.s.l,
Controlled by: Valve 0O Cap [J Plug
Owner'sPermitNo. _ 4 7. 74/ 4 2 Temperature LQS_OF Oualitv _qoael
L L4 O b below.
2. NATURE OF WORK 8. WELL TEST DATA
New well O Deepeoned O Replacement 0 Pump O Bailer a Air O Other
O Absndoned {describe abandonment procedures such as
materials, plug depths, etc. in lithologic log) Discharge G.P.M. Pumping Level Hours Pumped
3. PROPOSED USE
O Domestic O lrrigation O Test [ Municipal 9, LITHOLOGIC LOG BG-)- 2
O industrial O Stock O Waste Disposal or Injection Boro|_Depth Wewr
S i {specify typa) Diam.[From| To Materjal Yed No
eI ﬂmu Cclag ¥
4, METHOD DRILLED 1] 2 120] Cwes b: < ff. ~
T Ly T R :
O Rgtary O Air O Hydraulic D Reversa rotary X4 | 364 | - 3 hi- = %
U’f::le ) Dug O Other ‘I' :,a 2 v o bisal
] 42 | \
5. WELL CONSTRUCTION [ 1es (72
Casing schedule: Steel [1 Concrete [ Other ) ‘7‘3, ;'2
o hicknas Plameter A YRVEY =] ~
2SO inches __/ D inches + [4 fect _Az_feet ) >
« 1§y inches $  inchesy g fest 249 fost L’a‘ 35|80 v :
e 330 Inches _ &  inchesy 2 feet )27 feet (9 lisalsl7 De o ‘nh N T 7 1k
inches . inches feat __ feet r 1z Brosd ol ‘ r 4 o
(o "% h‘ A
Was casing drive shoe used? es O Ne RN Cvei boralr o L“ YA (
Was a packer or sestused? () Yes @Ko [ 7 Sur e Coel whoiig, \
Perfor“w? D Yes mo ) .‘lc i P"M‘l » L Lo S ‘l "
How perforated? [ Factory O Knife 0 Torch U < | dga Y 758
Size of perforation inches by inches 1 s ‘ W
Number From To % m o y‘ v ?
s i bod A 1 [R12. 5 Roct (Sadt sl x
perforations feet feat f e 3
— perforations feot fest (
Woell screen instalied? [J Yes  No \
Manufacturer’s name ¥
Type Medel No. [
Diameter Slot size Set from feet to feet 7
Diemeter Slot slze Sat from feet to foot
Gravel packed? [ Yes o O Size of gravel
Placed from fest to 2 fast
Surface seal depth Matarial used in seal: ®C grout
O Bentonite O Puddiing clay [m] —_ )
Sealing procedureused: O Slurry pit O Jemp. surface casing 729<1779 | Telack whoa ..L - f
Overbore to ses! depth )] U 7
Method of joining casing: (] Threaded @ Welded O Solvent = 2 T T :
Weid \ 729 |73 Clag, €3t by )
] Cemented between strata
Describe access port 10.
Work started Mﬂnlshﬁ Wi Jag 1927
6. LOCATION OF WELL P lfoF 3 11. DRILLERS CERTIFICATION

Skatch map location must agree with wrlmn location.
N

Subdivision Name

- =
]
4
L

1

i
(]
A

Lot No.

County Tsuu-m fi Mg
Wy N wse & 1. O wsr)E em

L3
]

e ==

1/We certify that all minimum well construction standards were
complied with at the time the rig was removed.

Firm Num:&nlq_n_}:ku_.’_ﬂrm No. Bb
Address JHLJ’.L%..‘E‘_ oate 7 Jawigg—>
Signed by (Firm Official) M

and R ; . _

{Operator)

~_
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2445

3 within 30 days after the letion or aband of the well. W" ) {i ;_i
1vw;_u owuglwn nffice 7. WATER LEVEL Dep Briment of "
Nams M 1 L |4 ey +f ’ P Static water level _feet below land wrf&@ﬁu"ll
Flowing? O Yes U No G.P.M. flow
Address ) Artesian closed-in pressure p.si.
Controlled by: 0O Vaive (O Cap O Plug
Owner’s Permit No. Temperature ______OF. Quality
Describe artesion or tempersture rones below.
2. NATURE OF WORK 8. WELL TEST DATA
0 New well O Daepened O Replscernent 0O Pump O Baller O Air O Other
O Abendoned (describe shandonment procedures such as
materials, plug depths, etc. in lithologic log) Discharge G.P.M. Pumping Level Hours Pumped
3. PROPOSED USE —
O Domestic O Irrigation O Test [ Municipa! 9. LITHOLOGIC LOG 86)83
O industrial O Stock O Waste Disposal or Injection Bora] _Depth Water
— (snecify type) Dism.[From| To Material No
T
31782 :
4. METHOD DRILLED ' 74 x
O Rotary O Air O Hydraullc O Reverse rotary ) "o‘ §931
1 cable O Dug O Other 9.
18]
5. WELL CONSTRUCTION & ﬂvﬂ
Casing schedule: 00 Steel (0 Concrete [ Other _ - -9‘%;-
Thick D From To - e
inches inches + feet feat 295
inches inches . feat feet “'(‘— 123
inches inches .. feet feet N
Inches inches faet foet 4.
Was casing drive shog used? [J Yes O No Y /a9 /
Was a packer or seat used? [J Yes O No 184511137
Perforated? O Yes O Nao 137 -11’55-
How perforated? [ Factory [ Knife OT SO
. . = I 1é. AL eSS b4
Size of perforation inches by ?“ﬂ ,5 den i L g l .

WL X L \ \’\" i Yrad £ )aw) e b8V i
perforations feet S il a 7 1
perforations PR s o -

e _lﬂab.imjﬁ_\a_;_ aL‘h."‘LLl}_‘Lle_.

Well screen installed? O Yes ik . = €
Manufacturer’s name f'\ B . T
Type Mode! No. 238113 = X
Dismeter Siot size Set from feet to faet
Diameter ____ Slot size Set from feet to foet
Greve! packed? 0O Yes 0O No D Size of gravel
Placed from feet to feat
Surface seal depth Materlal used in seal: O Cement grout
[] Bentonite O Puddling clay O
Sealing procedure used: O Slurry pit O Temp. surface casing
D Overbore to seal depth
Method of joining casing: [J Threaded O Welded O Solvent
Weld
O Cemented between strata
Oescribe access port 10.
Work started finished
6. LOCATION OF WELL 7 7 2 »/ = 11. DRILLERS CERTIFICATION
Skatch map location must agree with written location. I/We certify that all minimum well construction standards were
N | complied with at the time the rig was remaved.
1 1 Subdivision Name !"%
'—“: Firm Name \ [o] Ig ~ Firm No. i A
[}
+ E
W \ ! Address MUr"'!\q k A D'”-&—lei-’
+ + Lot Nao. Block No,
! ! Signed by (Firm Off.c.an _G‘__,_(}‘zgq +_
o Eh e fall
Is (Oplmor)
Jz Nuuse 4.7 10 ws. R.LX_EA

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



