Memo
August 13, 2014

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

The area in this investigation is in southern Cassia County, idaho. The Grush well is located in Township
14 South, Range 26 East, Section 1, SESENW, about 5.2 miles south of Malta and about 30 miles
southeast of Burley (Figure 1). The well is located within the boundaries of the Raft River Critical Ground
Water Area which was established by IDWR in 1963. The well is within the Trust Water Area of the
Snake River Basin (Figure 2).

Grush #1 Well

The drilling date for the Grush #1 well is unknown, but it has to be prior to October 1981 based on an
IDWR Memo dated January 29, 1992, which states “that the original applicants, the Wights, applied for
use of an existing low temperature geothermal well... in October 1981”. There is evidence indicating the
well was drilled for exploration, but the well driller is unknown and there is no well report in IDWR'’s
files. An IDWR Memo dated May 16, 1983, states that well is “approximately 5,000 feet deep and is
cased to 630 feet”. However, some other documentations report that the well is 6,787 deep and 12
inches in diameter. Reported water temperatures range from 150° F to 190° F. A lithologic log is
included in the water right file at IDWR (Figure 3). However, the caption for this figure suggests that
some of the lithologic entries are not accurate based on correlations with another deep well in the area.

Nearby Wells

There are a number of wells in the general vicinity of the Grush well (Figure 4). One well, which is listed
in IDWR’s Geothermal Database, is about % mile south of the Grush well. The reported temperature for
this well is 145° F, but the well depth is unknown and no well driller’s report has been found.

There are at least 12 wells within one mile of the Grush well, as determined by records in IDWR’s Well
Construction Database. Eleven of these wells have depths that range from 240 feet to 503 feet. Four of
these wells had temperature data recorded on their well reports. Three wells had temperatures of 55° F
and one well had a reported temperature of 69° F. One of the 12 welis is considerably deeper (1,050
feet). This well was drilled for Peter Grush in 2001, and is called the Grush West well. Grush West is
located about 1/3 mile to the west of the Grush #1 well. The well produces from a water zone from 509
feet to 523 feet (Figure 5). There is no water temperature information on the well log. The lower 500+
feet of the Grush West well is predominately clay with minor sand and gravel.

IDWR Comments from the Water Rights File

An IDWR Memo from Frank Sherman dated January 26, 1983, states that the geothermal aquifer in this
valley is connected to the shallow irrigation system, as demonstrated at the Raft River site, which is
about 9.5 miles to the south. Mr. Sherman also noted that the well flows at the land surface, which
“suggest an upward gradient with some geothermal recharge to the shallow system”, however, “there
are no obvious manifestations of interconnection (i.e., no hot springs or known faults)”. Based on these



observations and a USGS computer model of the upper Raft River valley, Mr. Sherman concluded that
the pumping of the well “should not cause measureable impacts on the irrigation system for 50 to 100
years”.

An IDWR Memo from Glen Saxton dated May 16, 1983, stated that “although the deep geothermal
aquifer is connected to the shallower system, there are no good aquifers in the 1000’ to 1500’ depth....”

In January 1992, Pam Skaggs, IDWR wrote a Memo regarding an application for ground water
appropriation from the Grush #1 well, which at that time was owned by Mr. Melrose Burgess. Based on
the fact that the previous application (43-07172) was approved using the conclusion that “there is no
obvious connection with the shallower system”, Ms. Skaggs concluded that “it would appear reasonable
to approve Mr. Burgess’ application 43-07308 with similar conditions.”

Conclusions

Four observations indicate that the deep, low-temperature geothermal aquifer in the Grush #1 well is
hydraulically separate from the shallow (<550 feet), cold water aquifer in the area, and thus the low-
temperature geothermal aquifer is not tributary to the Snake River:

1. Local shallow cold water aquifers do not appear to be impacted by the geothermal aquifer.
There are four shallow wells within about a mile of the Grush #1 well that have total depths less
than 550 feet and have water temperature data. Only one of the wells had a reported value
greater than the normal ambient temperature of 55° F. The lack of warm water in the shallow
aquifers may be attributed to the existence of thick clays in the depths from about 550 feet to
1,050 feet as observed in the Grush West well. These clays are probably aquitards that prevent
vertical movement of thermal ground water into the shallow system.

2. Flowing conditions in the Grush #1 well. The well is reported to be flowing but no flow rates
were found in the water right file. It can be reasonably assumed that ground water flows from
the well below 690 feet, which is where the bottom of the casing is, into any porous and
permeable lithologic layers that are open to the well. It is unlikely that ground water flows from
any of these recharged layers back into the well, even when the well is discharging, because of
the high pressure being exerted from the well’s water column.

3. The thermal gradient in the Grush #1 well exceeds the average gradient. The average thermal
gradient is about 1.5°F per 100 feet (Freeze and Cherry, 1979). The Grush #1 well has a thermal
gradient of 2.0°F per 100 feet based on the maximum reported temperature of 190° F, as
recorded in a letter from Mr. Mel Schulte, IDWR, to owners Peter and Sylvia Grush, dated May
3,1994.

4. Previous appropriation decisions by IDWR staff on the Grush #1 well. IDWR approved two
applications for withdrawals from the Grush #1 well in the past based on the conclusion that the
shallow cold water aquifers would not be depleted by discharge from the well.
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fam 287 Rop 84S 13 IDAHO DEPARTMENT OF WATER RESOURCES OficeUse Only
Pur 762854 WELL DRILLER'S REPORT inspectedby
t Twp Rge___ Sec
1. WELL TAG NODUSHIEMEIRX D0016061 h___ 14 ____14
DRILLINGPERMITNO. 7267896 _ - - 11. WELL TESTS: L&t Long: :
Other DWR No.______ 42,3580 BPump g Bailer OAlr 0 Flowing Artesian
2. OWNEH: . Yl;d gaol.lmln. Drawdown Pymping Lavel Time
Nams PETER J. GRUSH 8 18 ft 198 27 hrg |
Address 2025:-8 Hwy 81
ciy MALTA IDAHQ Sate___ Zip 83343
Waler Temp, Bottom hole temp.
3. LOCATION OF WELL by legal description: Walsr Qualily o5t o comments:
Sketeh map iccallon must agree with written location. Depth first Water Encounter
) 12. LITHOLOGIC LOG: (Describe repairs or abandonment) ...
Twp._14_ Notth O or South & %f;’ From § To | Remarks: Lithology, Water Quality & Tempecature | ¥ |
. Poe. 26 East o West O 1 Q] 26 large graval
Sea. _1 174 ] 4 _Nw v4 |12 201 52 large gravel
Gov't Lot Coutly )¢ W 52 %_ula.p_&_guy_el
Lat : : Long: : ; 9111172 sand & fina gravel
Address of Well Site_2085 S 2170 ¥ 117 'j;j:gmdy_alag
Ciiy__ MALTA 54 rowp sandy & aome gravpl
T e o roud 1 OaRcs 1o Foad o LSRR
— WERE P Dce T Road o 1221261 nrown aand
LL. Blk, Sub. Name 411 280 hm_w
212 d nd ¥
4. USE: 2351 337 1y
O Domestic O Municipal O Monitor  Hrrigation 332134 s ravg
O Thermal [ injection [) Other 411389 brown sticky clay
5. TYPE OF WORK chack all that apply (Replacement eic) 851397 course sand, fine gray,
O  Newwzl [ Modify O  Abandonment & Other 3971451 brown sand & clay .
6. DRILL METHOD 511458 comurse gsand -
OAr Rotary  (kCable 3 Mud Rolay (3 Other 581482 ¥
2 148K courge. sand . gravel finn
SEAL/FILTER PACK AMOUNT METHOD 09 qpa N = z wigvel o
Metarigl Foom | yo | Jacks o 523 'i‘%?.‘__mng_]_omex_a_tg clays -
L canent 201 39sacHs  overhore 321577 hi-am_&,_m_lnu_my ) [« ¥2)
A171638 hrown gandy -clay ) U
1381686l gray clay some grawvel
Was drive shoe used? O O N  Shoe Deplh(s) hohR 1694 vater sand fine gravel
Was drive shoo seal tested? §g YO N How?_hadleap k94 1764 1 ay )
8. CASINGI/LINER: 951808 n'l;a.y_a_m_‘mcm <R3
Diameler]_Frem | Ta _ |Gauge] Materisl ]Casing Liner Wolded Thresded haala1 as % ' [
123/4 +1.5 8692503teel [k T @ © 8121008] gray sticky ol 8y —grave
(] (] [m] 3 AR Qgt g_:aa: c! ANz .4 aaﬂésj‘;épn
b 3 o5 0 1‘25L§I&Tgpay_qsaan~st&akani;u. L34
Length of Headpipe Length of Tailpipa * i
9. PERFORATIONS/SCREENS
Perforaiions Mathod MILLS
Screans Screen Type Completed Depth 1050 (Megsurabla)
D H -
—~— R 0 v e mrverrse SOURUR | Date: Started 2-83-~2001 Complelsd_4..7..2003
13 (524 31/8 66 112344 stdal® O 13. DRILLER’S CERTIFICATION
] 8 IWe certify thal all minimum well construgion standards were complied with at
o o the time the rig was removed.
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