August 2, 2006
L54(2380)
GRTE/General

Memorandum

To: Superintendent, Grand Teton National Park

Through: William L. Jackson, Chief, Water Resources Division (WRD)
Gary Rosenlieb, Chief, Water Operations Branch, WRD

From: Larry Martin, Hydrogeologist, Water Operations Branch, WRD
Subject: Trip Report for travel to Teton Science School, July 27, 2006

Summary: There are three alternatives for a water supply at the Teton Science School:
1. Continue to use the existing spring, or redevelop the spring to improve the collection
system.
2. Construct a new well at the school.
3. Extend a pipeline and electrical supply to the Moulton Well, about a mile southwest of
the school.

A well constructed at the Teton Science School to a depth of 300-500 feet deep has a very good
chance of providing sufficient water for the school. Several private domestic wells and one
irrigation well are located within a mile of the school. All of these wells produce good-quality
water from the Teewinot Formation. The Teewinot Formation underlies the school campus and
is continuous from adjacent areas with wells. The location of the well on or near the campus is
relatively unimportant as the target aquifer(s) will be dipping beds within the Teewinot
Formation at depths of several hundred feet below ground surface.

Discussion: The current water supply for the Teton Science School is a poorly-developed spring
in the middle of the campus. The “spring” is essentially a wetland area that has a small building
housing the chlorinator, pumps, and storage tanks. Water is pumped from the “basement” of the
building. This is a surface water source and water is treated by filtration and chlorination. The
park is investigating the feasibility of constructing a well and obtaining a groundwater source as
part of the rehabilitation of the water system at the school.

The Teton Science School is located adjacent to Ditch Creek where the creek flows out of
Shadow Mountain into the valley in an area known as Antelope Flats. The site is called Elbo
Ranch on older maps. (See Figure 1.)



& '
— !_, - S ! B
» e - T

— Y
r-——

=== 1991 Test \Q
Well e
‘ Sl

e .

GRAND
/
/
N/ J .
{ 4
! /,{~ ,' / ',7’ ~
/ }‘f‘ Eo < ‘:‘ pARK
j o / y 4 ﬁ.’A
1 mile

Figure 1. Location of wells in the vicinity of the Teton Science School.

The site is underlain by alluvial sediments deposited by Ditch Creek (Love, 2001). The alluvium
is a poorly-sorted mixture of sand, gravel, silt, and clay that have been placed by normal stream
processes. The thickness of the alluvium in the immediate vicinity of the campus is no more
than a few tens of feet, making it a poor prospect as a source of groundwater. Underlying the
alluvium is the Teewinot Formation, a series of limestone, claystone, and pumice beds. Several
nearby wells reportedly obtain water from sandstone layers at various depths within the

Teewinot Formation.



Table 1 contains a summary of well construction within a mile of the Teton Science School. All
of the wells, except the Moulton Well, are located on private property about %2 mile northeast of
the school. Wells in this subdivision range from 60-300 feet deep and produce 5-25 gallons per
minute of good quality water, mostly from the Teewinot Formation. The Moulton Well is
located on NPS property on Antelope Flats, about a mile southwest of the school. The Moulton
Well also obtains water from the Teewinot Formation.

Table 1. Wells within 1 mile of the Teton Science School

Permit No Location Well Static
' Well Name Permit Applicant Water | Yield
(State Engr.) Twn-Rng-Sec-Qtr Depth Depth | Gpm
P109682W 43N 115W 24 SENE BINGER #1 ANDREW BINGER 242 130 25
P15663W 43N 115W 24 SENE CLARKE #1 L. FLOYD CLARKE 100 3-4
P161464W 43N 115W 24 SENE HESKETT #1  |ROBERT HESKETT 285 148 25
RICHARD N. WINGER
P28458W 43N 115W 24 SENE  |WINGER #2 JACK YEATES 193 114 5
P47531W 43N 115W 24 SENE FROME #1 TED C. FROME 300 50 8
P73919W 43N 115W 24 SENE MUDD #1 VICTORIA MUDD 126 |artesian| 20
P77589W 43N 115W 24 SENE MCKEE #2 PAUL & ELLEN MCKEE| 60 40 12
P89227W 43N 115W 24 SENE CAESAR #1 ROBERT CAESAR 65 16 15
CLARK A. MOULTON
P4320P 43N 115W 26 NWSE ~ |MOULTON #1 VEDA L. MOULTON 353 197 20

NPS drilled a test well along Ditch Creek, upstream of the school in 1970. The well was 35 feet
deep and was constructed with 1-inch diameter casing. The well was completed in the Teewinot
Formation. Little is known about the well, but given its small diameter and shallow depth, it’s
likely it was constructed by the USGS to provide basic hydrogeologic information regarding
groundwater in the area. A second test well was constructed on the north side of the campus,
adjacent to Ditch Creek, in 1991. This well encountered Teewinot Formation at a depth of 20
feet below ground surface. Drilling continued to a depth of 124 feet, but little water was
encountered and the well was abandoned because of construction problems, including a cave in
of the well, which would have necessitated installing casing to continue drilling deeper.

The Teewinot Formation in this area dips toward the west at about 14°, or about 25 feet vertically
per 100 horizontal feet. Figure 2 shows a schematic southwest-northeast cross-section through
the area. Private water-supply wells northeast of the school obtain sufficient water from
sandstone and limestone layers about 100-300 feet below ground surface. Following the dip of
the formation, these water-bearing zones would lie about 1500 feet below ground surface at the
Moulton Well. However, the Moulton Well obtains water from the Teewinot Formation at 200-
240 feet below ground surface. Clearly there are additional water-bearing zones within the
Teewinot Formation other than those encountered by the private wells northwest of the school.

It is impossible to predict at what depth a well at the school will encounter enough water-bearing
zones to provide the needed water, but it’s likely that a 500-foot deep well would have a good



chance of intersecting several water-bearing zones. As a worst-case scenario, the same water-
bearing zones supplying water to private wells %2 mile northeast of the school should be expected
to occur at a depth of about 750 feet below ground surface at the school.
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Figure 2. Southwest-northeast cross-section showing anticipated hydrogeologic conditions for a
well at the Teton Science School. It is impossible to predict at what depth water-
bearing zones will be encountered, or how much water will be available from each
water-bearing zone. All of the wells that have been constructed in the area have
encountered water-bearing zones within 300 feet of land surface.

The USGS proposed drilling a water-supply well at EIbo Ranch in a letter to NPS dated April 24,
1972. This letter identified the Teewinot Formation as the target aquifer and speculated that a
well at this location might need to be 250 feet deep. Apparently no well was constructed at that
time. Cox (1974) identified the Teewinot Formation as being a potential source of up to 100
gpm from fractures and solution channels in limestone beds in the formation.

An alternative to drilling a new well at the school is to utilize the Moulton Well located about a
mile to the southwest. That well was drilled in 1963 as a source for stock and domestic use by
Clark Moulton. The well is reportedly 353 feet deep and produced 20 gpm. The well was drilled
through alluvium from 0-111 feet, and Teewinot Formation from 111-353 feet. The water
bearing zone was from 200-240 feet below ground surface. Below 240 feet, the formation was
mostly clay and bentonite. If there is further interest in using this well as the water source for the
school it should be redeveloped, tested for drawdown and yield characteristics, and sampled for
water quality.



If there are any questions regarding this trip report, please call me at (970)-225-3515.
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CC:

GRTE — Bob Wemple, Chris Finley, Rodney Booth, Ed Trigg, Tom Bail, Sue O’Ney
1211- Janet Wise, John Reber



A new well was constructed at the school in 2007. The well is at the southeast part of the
developed area.
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FORM UWS

Ree. 7006 STATE OF WYOMING

OFFICE OF THE STATE ENGINEER

(307) TTT6163
STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING

NOTE: Do rot fold this form. Usoe typewriter
of print neatly with black pen.

PERMIT NO. U.W. 180203 NAME OF WELL/SPRING _ TSS-2, TETON SCIENCE SCHOOL

1.
2

NAME OF OWNER___ GRAND TETON NATIONAL PARK
ADDAESS PO BOX 170

L) Flogeo chock if odceess has charpod bom Ihat thawn on permil
City, MOOQSE State Wyoming Zip Cada 83012 Phane Na. 307-728-3350

USE OF WATER [JDomwestic [ Stock Watering [ imigation ) Municiped [ Industrial - B Miscolaneous
[ Monitior or Test [ Conl Bed Mathane  Explain proposed use (Exampla: One gingle tamily dweling)

LOCATION OF WELL/SPRING SE 14 _SW 14otSection _24 7, D3N R 11SW | of tha B2h PM. (or W.RM)

GPS Caordnates UTM Zana Easting Narthing
Subdwigion Nama Lat _ Block
I surveyed, boiring, dstance end refarence paint
Longitude (degrees, minutes, seconds) 110° 35 44.04” Lavitucde {degrees, minutes, seconds) _ 43° 40" 12.88"
Datum (31827 &11983 Seurca:(1GFS TiMap [ Survey
5. TYPEOF CONSTRUCTION ElDniled Ar Rotary [1Dug [ Driven (2 Other
(Tyza of rig, and Nold usod, 1 ory)
Descrive
6, CONSTRUCTION Total depth of wellspring 200.00 .
Depth of static water lovel 30.13 It. (pefow lend surleca)  Caslng haight 2.00 ft. above graund
a. Diamotor of borehole (bR sza) 788 inches
b. Casing schadula B Now [ Used Joint type Tl Threaded [Glued I Weldad
R00 dametertom O futo__gooog Matarial Stegl - Other Gage__ 250
_3.00_dameter fom 0 mm__mz_nm,__n Matarial Steel - Other Gage 250
. Camenedigrouted interval, from R io /30.00 ft.
Amount of cementigrout used S)(!%%d type CelmmtBermme
d. Type of carplation  [Fl Factary screen [ Open hole Dcusmludwbraim
Type of perforator vead
Size of perforations Inches by inches.
Number of parforafions and depths wheve perforated
__ pertorations from i % A
perdaralicas em ft. fo #
Ogen hole from ft. 1o 1.
Well screen datals
Diametar 3.000 slotsize___ 0080 settrom _ 185000 f 1o 185000 n
Diameter ___ clotskzs g4t from ft. 1o i
a. Wall devalopment method Haw long was wel developed?
£, Wias a Atergravel pack Installed? &lYes [INo Size of sandgravel 6-8 Sand
Filterigravel pack instalisdrom 8000 g 20000 n
. Was surtacs casing usad? HYes CiNo Was It camanted in placa? ClYea EINo
Surfcs casing installed from 0 w2000 .
NAME AND ADDRESS OF DRILLING COMPANY THOMAS DRILLING LLC 131 ROCKY ROAD
DATE OF COMPLETION OF WELL (inchiding pump Installation) OR SPRING {first used). 08110107
PUMP INFORMATION Marafachurer AQuADmL___ i - Submersible :
Source of power Electricity Horsopower___ ' Depth of pump setting o intake 160 ft
Amount of water being pumped___ 90 gal.min. (Fotspdmsulovhgwuls.soehmw]
Total volumetric quantity used per calendar year. 3
10. FLOWING WELL OR SPRING (Owner is responsile far control of flawing wel)
If antasian flow or spring, yiedis 0 palimin, Surfeco pressurais __ Ibasqinch,or___ feel of water.
The flow is contralled by: ~ [Valve LiCap O Puug
Doss wel Inak around casing? Civas  EINo
Pesmit Na. LW, 180003 Book No. Page No.

SEE AEVERSE SIDE



11, IF SPAIMNG, HOW WAS [T CONSTRUCTED? [Same methed of artificial dversion, e, spring box, cribbing, e, |s necessary 1o
quabty for 5 waler right)

12, PUMP TEST Was a pump jest cornducted?  El'¥es CIMNa
If &0, by whom_THOMAS DRILLING

ek ] galdmin.with _ FAF  h drawdownatier 24  hows

Wiakd gal femin. with ft. drawdawn after _hours
13, LOGOF WELL Totsl depth driled 20000  h

Duxph ol coenplated well 20000 #. Diarnedar of wall 8.0 inahes

[xapsh to first wiker bearing lormation 000 ft.

Dapth to principal wabar baaring fermalion Top, 180.00 f.to Bottom__ 200.00  n

Land surfaca alevasion {[L. above masn sea level) Dalwm (11828 1538

How determinad O Map Claltimatar L] Sureay L1 Cithar
DRILL CUTTINGS DESCRIPTION
Fram Ta Fack Type Waler Eaaring?
Feal | Feel or Dosoription i Fomnatian {8 or no)
Ses log on Staternent of Completion

14, DOESAGEOPHYSICAL LOG ACCOMPANY THIS FORM? OYes [HNo
15 QUALITY OF WATER INFORMATION

Does a chamical and’or hacterolagical waler qualily analysis accompany this form? Cves  HNa
It is recommendsd that chemica and tacterislogic water quality analyses be performed ard Ehat tha reporis] be fed with tha
racords of this wall [consact Departmend of Agriculiure, Anakyiical Lab Sarvicas, Laramia, 742-2584).

If not, do you conskler the waler as & Good O Accapiabia [l Poar [l Unusalis

REMARKS

Wﬂawlbedlsml:uedu:-ﬂﬂ cabins on the Teton %m%ﬁmaﬂam@g Water_luiLhe_q.ﬁgd_fﬁ_m_
mestic use such as bathn

&d and seal installed

Lincer penalies of parury, | dedans that | have examined this form and ta the best of my knowbedge and baliel it is e, cormact, and
complate,

GRAMD TETOM NATIOMAL PARK

I A
Signamura of Cywmar or Authorized Agent [rate
) FOR STATE ENGINEER'S USE ONLY
Perriit Na. LLW. 180803
Diates of Recep! December 16 ap 10 Dete of Approvel February 28 ap12
Dutha of Priarty _Fopril 4 ap OF

Farick T. Tymel, Staie Enginesr
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