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EVALUATION OF THE FEASIBILITY OF A WATER RECffiCULATION SYSTEM 

FOR THE RANGEN AQUACULTURE RESEA~CH FACILITY. 

B,r9ckway Engineering, P.L.L.C. 

November 7; 1995 

Introduction 

The Rangen Aquaculture Research facility is located northeast of Hagerman, 

Idaho. Water for the facility is drawn from Curren tunnel, a spring issuing from the 

north (ace of the Snake River canyon. Three other water users also withdraw water 

from the tunnel under water rights which are senior to those of Rartgen, Inc. Because 

b th. e rights of Rangen, Inc. are junior to the others, the spring is an unreliable source; 
. ~ ,,::pf>-r. en\i 

~~J..t'l _ 1sh. ~ceways fre:uent~y go unused for lack of water. On~ option t~ acquire . . 

k ~Jf'(\~ ~F add1t1onal water 1s to divert water alto. cated under the semor w. ater.nghts, use 1t m the 

:; tr{h~"'\: \ol))' J:~uaculture facility, and return the flow by pumping back to the Curren tunnel, 
¢ ,Jc;t;.,\CJ.\d.e--r ""w . . ;,_ ,':,.,e. (!.Jlf} thereby having no impact on the water rights of the other users. The purpose of this 
.£!-(/'v~t&' 
~ ~ study is to evaluate the feasibility of such a recirculation system. 

System layout 

A diagram of the Rangen facility is shown in Figure 1, Water is diverted at the 

tunnel via a concrete headbox .and pipe, nows through the racmcy inc1ucting t1W!ie~OFILM· 

;{.!)AA 
1
, ~J. t 0 pie.J i-0 7,',.,.__ Lv.k litl: U 3 1996 

? Is .J'-iit r•f 0 ,H,/ p,'"'j .f.,. wn.l<:c be+~ ./..l.... srz,,.,;.:. ... lrlf t..i., &..Jt:k .... S'-,/;"1> 
+.- +L.c.. ;""j-.. ... e} cl ,!_.,.._..._,,1.k~'-. ~k'-1; 
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~? 
- \\e;,t\r.AA~~ ' 

..'-~~ of ~;wJys. and returns to a ditch which eventually flows into Billingsley Creek. It xr(\ ~~-~ilis proposed to locate a pumping facility near the point where the ditch crosses the 

-\-i~~,!,r~ ~ ~ ~ road at the downstream end of the last raceway. This facility would consist of a 

ke-/&~ooncrere pump bay, a vertical turbine pump, allow regulation valve, and a flow 

~ ,_'t),.~ • measurement device, 

The return-flow pipe would be buried in a trench along the road as shown in 
~ \ . ,vJrve---- ) . . 

r ~\t?JF 'rv,vf '7.t Figure 1. Two possible paths for the pipe are shown: 1) following the Curren tunnel 

~,.! D~,~~:~..J~ ~· ~::;; ~-ess road, or 2) followin~ tpe main road to the toe of the canyon face and going 

.,.~. directly up to the tunnel. Both routes are approximately 2600 feet in length. The first :~!>r 
route is less steep. but it would be difficult to dig a trench for the pipe since the 

ground contains much rock. The second route would not require a trench from the toe 

of the face to the headbox, but placement of a large pipe would be more difficult. In 

either case, the return" flow pipe would be anchored to the top of the concrete 

headbox. 

Water rights 

~ ~e, ~i~~
7
~In addition to water rights for Rangen, Inc., three other users withdraw w. ater 

D\~':"LI)~ ~ ~Y. f't"\;ri under several rights with priority dates ranging from 1884 to 1908. The irrigation and 
-~ ..,-se-; . 
·.S domestic Rangen rights also have early priority dates. but all of Rangen's fish 

propagation rights have dates much later than these, The water rights from Curren 

tunnel are listed and described in Table 1. 

MICHOFILMED 
~r:.t.: U 3 1996 
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Table l. Water users and water rights from the Curren tunnel 

Water user Description of rights Total rate (cfs) 

Crandelmier 5 rights for irrigation and stockwater 8.91 

Musser 1 right for irrigation and stockwater 4.10 

Candy 2 irrigation rights 0.72 

Rangen, Inc. 2 rights for irrigation and domestic 0.14 

Rangen, Inc. 2 righ~ for fish propagation 76.0 

The total diversion from the tunnel for irrigation and stockwater uses is l3.94 cfs. 

Under the proposal examined in this study, this amount (approximately 14 cfs or 6283 

gpm) would be diverted from Curren tunnel. used in the aquaculture facility, and 

pumped back to the headbox, thereby having no impact on downstream water users 

. when the system is in equilibrium. During startup, downstream users could 

experience momentary fluctuations in flow as the syterrt fills. 

The Idaho Department of Water Resources (IDWR) has measured the discharge in 

Curren tunnel for the past two years. These discharges are shown in Figure 2. 

Minimum flow for the 1993Ml995 period was 2.99.cfs in the spring of 1995. The 

maximum recorded flow was 20.27 cfs in the fall of 1993. 

Preliminary selection of pump 

The elevation of the Curren tunnel is approximately 3138 feet 1• The elevation of 

the ditch at the proposed location of the pumping plant was estimated from a USGS 

7.5-minute quadrangle and found to be approximately 3053 feet. The elevation head 

!Covington, H. R. and J. N. Weaver, "Geologic ma.p nnd profiles of the nort!J wall Qf the Snoke River 
cnnyon," USGS publica1ion, 1989 

MICROFILMED 
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is therefore equal to 86 feet The pump must be designed to pump 14 cfs against the 

total dynamic head (TDH). which equals the elevation head plus the velocity head 

plus all head losses in the system. 

4 

System curves were developed and are shown in Figure 3 for a range of pipe sizes 

from 20 inches to 30 inches. The design flow will be 14 cfs, which is the maximum 

flow that will be returned to the headbox. However, the ~c.tual flow may vary; 

wh A1 //,ip~\,\il) depending on the discharge of the Curren runnel ,\ pump which delivers a range of 

uheN °pti Al--~ flow from lO cfs to 14 cfs (~88 gpm to 6283 gpm) against a sufficient TDH the 
{tltilJlffl ~ 

~ . .., (').9 <,{!J./ while maintaining reasonable efficiency is the Ingersoll-Dresser 18NKH. The pump 
~I t.,.•7 

curves for this unit are shown in Figure 4. 

This pump with a 250-horsepower motor and a 10-foot column will cost 

approximately $21,750 installed. as quoted by Layne Pump of Twin Falls, Idaho. 

Selection of pipe size 

The cost of pumping is directly related to the TDH which must be overcome. For 

a given flow, a larger pipe results in lower water velocity and less heud loss due to 

friction, and therefore less pumping cost. However, larger pipe costs more. The 

optimal pipe size may be found by expressing the tradeoff between pipe cost and 

pumping cost in economic terms. For a range of pipe sizes, the pumping cost per year 

was found assuming an average electricity cost of $.035 per kilowatt-hour. This 

average price considers the monthly demand charge, which is bnsed on the power 

rating of the pump, and the usage charge per kilowatt~hour. Prices for steel pipe and 

installation were quoted by Fartnore Co. of Jerome, Idaho and are given in Table 2. 

MlCAOFILMED 
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Table 2. Cost of steel pipe. 

Pipe diameter 

20" 

24" 

26" 

36" 

Cost per foot 

$16.50 

$20.50 

$23.50 

$47.00 

It was assumed that the same pump is appropriate over the range of pipe sizes 

examined, so that the cost of the motor and pump does not vary with pipe size. A 

comparison of the system curves in Figure 3 with the pump curves in Figure 4 

suggests that this is a reas0110.ble assumption, It was also assumed that the cost of 

ex.cavation and pipe installation does not vary with pipe size. 

5 

Because the yearly electricity cost is an amortized cost, the present value was 

calculated assuming a project life of 20 years with a minimum acceptable rate of 

return of 10%. This amount was then added to the cost of the pipe, which is already a 

present value, to yield a total present value (see Figure 5). The pipe size Which 

minimizes the total present value 26 inches. A very large pipe is selected by this 

procedure because when pumping continuously, the present value calculation is very 

sensitive to pumping cost, which is a function of head loss and thus the size of the 

pipe. If a 24-inch pipe is chosen rather than a 26-inch, the initial cost of the pipe 

would clecre'3.Se to $53,300 from $61,100 but the annual pumping cost would increase 

to $46,500 from $45,300. Given than this is a relatively small increase in pumping 

cost, and because a 24-inch pipe is easier to handle and may be more readily 

available, it may be a better choice. 

MJ(;f10rf LMED 
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Allowance for system down time 

Water recirculated by the pumping plant would be used for fish propagation. 

Raceways require continuous replenishment with fresh water. Any occUtTence which 

interrupts this flow of water would be devastating to the fish in the raceways and 

would result in a significant monetary loss. Interruption o~ the flow could be caused 

by a power outage, a malfunction of the pump or motor, or a break in the return-flow 

pipe. A pipe break is unlikely unless the pipe were defective or a weld was 

improperly perfonned. However, the first two scenarios are not only probable but a 

certainty if the pump is run continuously. As protection, a redundant system could be 

built (two pumps of equal size) and a 440-volt, 3-phase generator could be installed 

for use during power outages. Neither of these has been included in the cost estimate 

for this study. 

Cost estimation 

Initial cost estimates for the components of the system and installation are 

presented in Table 3. Excavation costs assume a 3-foot wide by 4-foot deep trench 

for the pipeline. The pipeline price was quoted by Fannore Co. in Jerome. Id(lllo for 

steel pipe with a wall thickness of 0.281", Installation of the pipeline involves 

placement of the pipe and welding of the sections, both of which could be perfonned 

by Fannore. Prices for the pump and motor and the electrical panel were quoted by 

Layne Pump of Twin Falls, Idaho and include installation. A flow meter would be 

required on the pipeline to measure the return flow to Curren tunnel. An in-pipe 

impeller-type meter may be obtained for approximately $900 including installation 

from Farm Irrigation systems of Twin Falls, Idaho. The flow should also be 

measured in the ditch at the end of the last raceway to ensure that water 1v0eHOrllMED 

DEC O 3199$ 
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deprived of downstream users who have senior water rights. This cost is not included 

iii the estimate. 

The motor requires a 440-volt, 3-phase supply of electricity. According to Mr. 

Greg Evans of Idaho Power, the nearest 440-volt tap is approximately 1050 feet from 

the pumping plant location. The cost to tap this line and supply power to the pump 

house would be approximately $1875 plus $7,00 per foot.' for a total of $9,267. Idaho 

Power gives a $30 per horsepower discount for large users, which would bring the 

cost down to $1767 for a 250 horsepower pump. However. Mr. Evans cautioned that .. 
this discount may not be available next year due to changes in the regulatory 

environment of utilities. 

Including other costs for concrete, a pre-fabricated pump house, miscellaneous 

metal fabrication for an expansion fitting and other incidental work, plus a 10% 

margin for unexpected costs, the total initial cost for the system installation is 

estimated to be $116,300. 

Annual pumping costs were estimated to be $0,035 per kilowatt~hour on average, 

which includes both demand and usage costs as discussed previously. Assuming 14 

cfs (6283 gpm) were pumped continuously, the annual pumping cost would be 

$45,300 with a 26-inch pipe and $46,500 With a 24-inch pipe. One option to reduce 

pumping cost is to operate the recirculation system only during the irrigation season 

when the other water users were withdrawing significant flow. With a 180-day 

growing seuson from ·April 15 to October 15, the annual pumping cost would be 

$22,300 with a 26-inch pipe and 522,900 with a 24-inch pipe. 

Conclusions 

The analysis of the proposed recirulation system for Rangen, Inc. shows that it is 

a feasible solution with significant annual cost. Even though the arrangement may be 

M10rtoi=lLMEC 
DEC O 3 1996 



( s 

feasible, a proposition such as this would require the approval of each of the involved 

water users with senior rights and of the Idaho Department of Water Resources 

(IDWR). 

MICHOFILMEO 
DEC .0 3 1996 



_ . ..-,,· 

Table 3. Estimate of initial cost. 

Item 

Excavation 

Pipeline 

Pipeline installation 

Pump&motor 

Electrical panel 

Panel installation 

Power supply 

Flow meter 

Check valve 

Butterfly valve 

Pump bay & pad 

Pump house 

Metal fabrication 

Description. 

1200 cu yds @ $5/yd 

2600 ft~ 26" @ $23.50/ft 

Placement & welding 

250 Hp. 6200 gpm pump. installed 

All options 

Installation by qualified electrical contractor 

440-volt, 3-phase tap. IOS0-ft run. minus credit 

Grainland impeller w/totalizer, installed 

Needed 10 prevent backflow after system shutdown 

Needed lo regulate the flow .rate 

5 cu yd concrete @ $200 / yd in place 

Pre-fab metal pump house 8'x8' 

Pipe expansion, misc. brackets & fittings 

SUBTOTAL 

JO% Contingency 

TOTAL INITlAL COST 

Cost Vendor 

$6,000 Loosli Excavating 

$61.100 Farmore 

$5,200 Farmore 

$21.750 Layne Pump 

$5,000 Layne Pump 

$1,000 Shotwell 

$1,767 Idaho Power 

$900 Farm Irrigation Systems 

$IOOO Farmore 

$!000 Farmore 

$1,000 ·. Triple-C or equivalent 

$1.500 Petersen Brothers 

$500 Langdon or equivalent 

$107.717 

$10.572 

$J 18.289 
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Figure 1. An aerinl photo of the Rangen, Inc. facility with the proposed 
layout of the water recirculation system superimposed. The 
lC>Cations of the pumping plant ruid pipeline are shown. 
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ESPAM ASSISTANCE GRANT APPLICATION 

Applicant: Rangen. Inc. Phone: 208~543-6421 -

Address: P.O. Box 708. Buhl, ID 83316 

Application Prepared By: SPF Water Englneerjng. LLC 

Address: 600 East River Park Lane, Suite 105. Boise, ID 83706 

Technical Service Provider: SEF Water Englneerfng, LLC 

Address: 600 East River Park Lane. Suite 105, Boise, ID 83706 

Phone: (208} 383-4140 

Phone: {208) 383-4140 

WaterRightNumber(s): 36-15501, 36-02551, 36-07694 

Amount of Water Supply Reduction:..,__A..._p.._pr-o"""xl=m=a.,_te...,ly....,8'""0 ..... %.__ _________ _ 

PROJECTFINANCINGOVERVIEW: ESPAM: $_,......13=2_,9_28 ______ _ 
Private: $ --------
Feder a 1: $ --------
0th er: $ --------
TOTAL: $ 132,928 

DESCRIBE PRIVATE/FBDERAL/OTIIBRMATCHING FUNDS: --------

BRIEF PROJECT DESCRIPTION: Feaslblllty evaluation of a horizontal well lo vicinity of 
Qyrren Tunnel: primary task consists of installation of three test wells on canyon rim above 

. Curren Tunnel · 

APPLICATION CERTIFICATION: The ~ata in this application is true and correct. The 
undersigned has the authority to submit this application on behalf of the Applicant and will 
comply with all required certifications, laws, and regulations if the application is approved 
and selected for funding. · 

Name: (typed) J. Wayne Courtnay Title: Executive Vice President 

Signature:. _______________ Date: _______ _ 

Name: (typed) May, Sudweeks & Browning 

Signature: q~)--====== 
Page 1 

Title: Attorneys for Rangen. Inc. 

Date: "' .. J -9'; 
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ESPAM AsSISTANC~ GRANT APP~~N ______ _ 

Applicant! Bao920, I c. 

Address: p,o. Bo,s 7-06. Buhl, 10 8~318 

Application Prepared 8y: Sp F Water EQglowufng, LLC , Phone: .(20.8) 3S3·1HQ 

Address; 600 East River Park lane, Su!le 1Qti, EJ9lse~ IO 83106 

Technical Servieo Provider: SPF W1!iC Eogl9eerioo, Lt& _ Pbone: (208) 38MHQ 

Addtess:,§OO East River eark ~sme. Suite 10~. Botse. IQ 8379§ 

Water Iti.gltt Number(s): 3B•j55011,...36~Q2551. ,36•07694 

Amount of Water Supply Reductiom .... A ... li .... or .... oxl_.m .... §1_§ .... l~ ... !3,..,0'-'-%......_ _________ _ 

PROJECT FINANCING OVERVIEW: BSPAM: $ 132,928 
Private: s.=-__, ____ _ 
Federal: S---·----~-Oili~: $ _______ _ 

TOTAT.,: S- ... j~g.928 

DESCRIBE PRlVATE/FEDERAVOTHER MATCHrNO FUNDS: -------
BRJBF PROJECT DESCRIPTION: fesp\bUlty evalu§~on of a horizontal wen In YiQ!o)ty 91 
Q.urren Tunnel; ru.iDWY t@&Js wnshits of Installation of thr~e test wells+on,,canyqn rrm abova 
OurreQ Tunngl 

APPLICA1ION CERTtFlCAT!ON: The data In this application i'J true nn.d. correct, 'the 
undersigned lw the authority ~o submlt tbls application on behalf of the Applicant and witl 
,;;ompty wltlt all required certlflcntlons, laws~ and regulations if the application is approved 
Md selected for funding, 

Signature:_~---------......... --Date: _______ _ 
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ATTACHMENT A .. BUDGET 

Grantee:. ____ _._R .... a....,n,...ge=n ......... ln'""'c""". ________ ProjeotNo.:_~-----

Project: F easlblllty Evaluation of a horizontal Well in Vicinity of Curren Tunnel 

Construction and Project 
Improvement (Includes 

equipment) 

ProfesslonaVEngrneerf ng 
Fees 

Contingency 

Total Costs 

67,000 

43.773 

$132,928 $ $ $ 
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$67,000 

$43,773 

$22,165 

$132,928 
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ATTACHMENT B: SCOPE OF WORK 

1) Project Description 

a) Background 

Rangen, Inc. ("Rangenn) Is one of the largest suppliers of high-yield, low waste feeds 
for the aquaculture Industry. Rangen conducts on-going nutrition research to Improve 
aquaculture feeds and husbandry practices. Rangen feeds are then tested In Its 
aquaculture facility near Hagerman, Idaho to measure performance under practical 
conditions. 

The Rangen aquaculture facility (Figure 1) Is located in Gooding County approximately 
3 miles from Hagerman. Idaho. The primary water source for the Rangen faclllty 
(Table 1) Is spring discharge from the Curren Tunnel1. This is one of many springs In 
the Milner to King HIil reach of the Snake River (Figure 2) that collectively form a 
primary discharge area for the Eastern Snake River Plain (ESRP) aquifer, 

Figure 1: Rangen aquaculture facility. 

1 Afso known as the Martin-Curren Tunnel. 
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36-136A ~r 11908 Aug272001 Martin-Curren Tunnel 0.050 0.000 

36-16601 Jul 11957 Deo291997 Springs 1.460 · 0.000 

36-265f Jul131962 Oeo291997 Martin-Curren Tunnel 48.540 0.000 
36-10269 Aug 61976 Nov221996 Ground Water 0.040 0.000 
38-7694 Apr~21977 Dec291997 Springs 26.000 0.000 
36-8048 Dec211981 Aug272001 Ground Water 0.410 80.800 

36-134B Oct 91864 Aug272001 Martin-Curren Tunnel 0.090 0.000 

Table 1: Rang en water rights. 

o Jerome 

BllndCanyo 
•aoxcenYon 

Briogs spnno 
a ear Lakes • • tuagara Sprtngs 

•crystel Springs #2 
cryslel Sprlngs-Mel~ 

• Springs 

2 0 2 -4 MIios 
e I From (2002} 

.Blue Lek~ 
()!)vJi'S Ol'7"Sl .. 

TWln Falls gevll'v Wash'oo 

Kimberl~ 

Figure 2: Major springs In the MIiner to King HIii reach.of the Snake River. 

Numerous springs In the Milner - King Hill reach have experienced decreased flows In 
recent years (Bendixsen, 1995; Johnson et al., 2002). Average annual diversion rates 
(based on average monthly diversions) to the Rangen fac!llty from the Curren Tunnel 
were over 50 cfs during the 1960s and early 1970s, but have decreased to less than 
15 cfs In recent years (Figure 3). 
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Figure 3: Average annual discharge rates from the Rangen, Inc., 
Aquaculture Facility. 

2005 

The Curren Tunnel draws water from a plllow lava facles of the Malad Basalt (Johnson 
et al,1 2002). Review of a geologic cross section (Figure 5) of the vicinity of the Curren 
Tunnel (Figure 4) compiled by Covlngto'n and Weaver (1989} suggests that discharge 
at the Current Tunnel may be controlled. In part, by clay zones associated with the 
Yahoo Clay or varying permeablllty characteristics of the Malad Basalt. 

b) Project Description 

One alternative for Increasing spring flows to the Rangen facility would be to construct 
a horizontal well fn the vlclnfty of, but at an elevation below, the Curren Tunnel. The 
purpose of the horizontal well would be to tap ground water In the vicinity of the 
Curren Tunnel, but doing so In the cont~>ct of decreased local ground water levels. 
Such a horizontal well In the vicinity of the Curren Tunnel could be considered a "well 
deepening" of the current Curren Tunnel discharge point. 

The major benefit of a horizontal well Is this: if succ~ssful, a horizontal well could 
provide substantial rncrease fn flow to the Rangen facility without requiring new water 
rights, mitigation for potential new withdrawals from vertical· wells located at the 
Rangen facility, or ongo(ng operational costs and water quality concerns assoqlated 
with various pump back strategies. 
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Figure 4: Approximate looatfon of cross section shown In Figure 5 (adapted 
from Covington and Weaver, 1989). 

---------~~~---~---
-----,~~----<! 
----l'llltnl~----

WE6T EAST 

F151urt.S, SchunaUe ncllon of tht canyon wall nMrprollle-control location 179--1 83d of H1111erm11n. 
Secllon ahows the ln!erpretettve relailon of lh• conflntn11 Unlta of Yahoo Clay and Glenns Fnty 
Mdlment, to lht- Malad B111all cany1m fllllng depo1tu. · 

Figure 6: Schematic cross section Just north of Hoagland Tunnel/Weatherby 
Spring (from Covington and Weaver, 1989). 
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A major question associated with the construction of a horizontal well would be the 
availability of water at a point lower than the Curren Tunnel. Most of the natural 
springs In the vicinity of the Curren Tunnel discharge from a similar elevation, 
suggesting that a common geologic feature _Is controlling the discharge elevation. 
Such controls might Include the presence of Yahoo Clayf Glenns Ferry sediments. 
other lnterflow sediments, or a less permeable portion of the Malad Basalt. Installing a 
horizontal well beiow the elevation of the Curren Tunnel risks missing the permeable 
zone that currently supplies water to the Curren Tunnel. 

Drilling of a horizontal well can be expensive, costing approximately $500 per linear 
foot (Jack Seburn1 North American Construction). A 300-foot long horizontal bore (24" 
diameter} with drilling and associated costs could cost more than $2501000. One 
approach to better define horizontal-well target zones would be to construct one or 
more vertical test wells, Test wells located above the canyon rim, but close to the 
Curren Tunnel, could be used to define subsurface lithology, water levels, vertical 
hydraulic gradf ants, and aquifer charaoterlstlcs. Multiple vertical test wells would be 
less expensive than a horizontal test well, and would better enable evaluation of the 
feasibility of horizontal well to provide water to the Rang en facility. 

2) Purpose and Objectives 

The purpose of this proposed project Is to Increase natural flows to the Rangen 
aquaculture facllity. The general objective fs to evaluate the feasibility of a horizontal' 
well located In the vicinity of the Curren Tunnel to supp.ly natural flow to the Rangen 
facility. SpecHlc objectives lnc_lude the following: 

a. Review local hydrogeologlo conditions based on existing 
informatfon. 

b. Drill three vertical test wells on the canyon rim In the vicinity of the 
Curren Tunnel; evaluate subsurface lithology and hydrogeofoglc 
oharaoterlstlcs In the vicinity of the test wells based on of drill 
cuttings, drilling resistance, test pumplng1 water level 
measurements, etc. · 

o. Evaluate the feaslblllty of a horizontal well based on test~drilllng 
results. 

d. If a horizontal well appears feaslbla, develop a construction plan and 
cost estimate for a horizontal production well near the Rangen 
facility, 

3) Project Tasks 

a) Evaluate Hydrogeologic Conditions 

The first task wlll constst of a detailed review of hydrologlc and geologic Information f n 
the vfclnfty of the Curren Tunnel. The task will Include· refinement of several cross­
sections (Including field-verification of well locations} for Insight Into characteristics of 
the Malad Basalt In this area. The task will Include obtaining and plotting the timfng of 
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surface water flow and ground water extraction patterns. with respect to Curreri Tunnel 
Hoagland Tunnel, local well hydrographs, and other available spring-flow data. These 
and other data will be used to identify test well locations. · 

b) Well Constructjon and testing 

Well construction and testing will I nolude the following subtasks: 

• Selection of drilling location 
• Preparation of well design documents 
• Solicitation of drilling bids 
• Drilling supervision 
• Geophysical logging 
• Hydraulic gradient testing 
• Aquifer testing 

Three test wells are envisioned on· the canyon rim above the Rangen facility, within 
approximately 400 feet of the canyon rim (Figure 6). Three wells located on the 
canyon rim could provide a llthologlc description In three general directions from the 
Curren Tunnel, and would provide basis for determining local potentlometrlc surface. 

The drilling location probably will be llmited to property owned by Rangen, Ina. These 
walls will be used to evaluate hydrogeologio conditions (e.g., aquifer materials, relative 
permeablllty, etc.) to the maximum depth that would be considered for a horizontal 
well. Two of the test wells will be between 150 and 176 feet deep. · The third test well 
may extend to a depth of approximately 300 feet. The latter well wlll provide similar 
information as the first two wells, but will also provide subsu~ace Information (geology, 
gradients, etc) for zones underlying the elevation of a possible horlzontal well. 

EighUnch diameter test wells will be constructed using air-rotary drilling. Once below 
the water table, test pumping and Wl:lter level checks_ will generally be conducted wrth 
every additional 20 feet of depth (coinciding with drill-stem lengths). Each test" 
pumping cycle may require removing the drill stem and lowering a test pump capable 
of pumping between 100 and 300 gallons per minute. Water levels wlll be monitored 
prior to and during pumping. . ' 

Camera surveys, geophysical togging, and/or borehole flow measurements will be 
conducted In each well prior to well completion. This information will be used to 
complete these wells as monitoring wells. The wells will be completed with seals, If 
necessary, to avoid substantial vertical flows within the borehol~s. Completed as 
monitoring wells; the test wells will provide Jong~term, dedicated water level 
Information for the vr cfnlty of the Curren Tunnel. · 

A geologist wlll be on~site . during drllHng to monitor drlll cuttings, fluid levels, and 
aquifer testing. Test well locations wlll be estimated using a global positioning system 
device; relative elevations will be surveyed following well completion. 
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A summary report wlll completed following test well construction and testing. The 
report will include a drillfng descrfptJon, detailed well logs, llthologlo descriptions, 
camera survey and/or geophysical Interpretations, and other data. 

Figure 6: Rangen, Inc, property. LlkeJy drilling area Js shown In yellow. 

o) Evaluate Feaslbllltv of Horizontal Well 

An evaluation of horizontal well feaslbfllty wlll be prepared based on the test drilling 
results. This evaluatron will have three components. The first component wlll consist 
of an evaluation of horizontal well feasibility based on test-well drilling, vertical and 
horizontal hydraulic gradient analysis, ·and aquifer testing results, and on discussions 
with horizontal drllllng contractors. 

The second component wlll be an evaluation of potential effects on other water users. 
As of 2003, most of the water required by Curren Tunnel wateMight holders (Table 2) 
users Is being delivered through a recently-Installed p,lpelfne that transports Irrigation 
water from the Northslde Canal Company and rental pool water. This water Is 
deUvered fn lieu of water from the Curren Tunnel. However, the rrghts to withdraw 
water from the Curren Tunnel have been maintained. If water deliveries In the pipeline 
are not possfble (e.g., if rental water Is unavailable) these users are still entitled to 
draw water from the Curren Tunnel (Jeff Martin, North Snake Ground Water District, 
personal commun/oatlon, 5/24/04). If a new, successful horizontal well Is Installed 
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· below the elevation of the Curren Tunnel, there may be insufficient head for gravity 
feed from ihe horizontal well to the places of use, requiring mechanical 11ft. 
Furthermore, a successful horizontal well may produce more water than Is currently 
flowing from the Curren Tunnel. Some of the additional water (up t~ the full allotment · 
base9 on priority dates) might be claimed by the other Curren Tunn~I users. An 
agreement resolving these Issues might be required before the construction of a 
horizontal borehole in the vicinity of the Curren Tunnel co~mences. 

: Wat~t> -7~A;i~{i: -~ ~~; ~ X, { i·-i;~#W~,(\:-:i_:~.-:: :~-~:_. '(: 
-~?(\ y_M,ij~1!!l-~tfr,~1.;~~i_on/~~!:<9(~f \~.~-:\ :·\ := 

··:'RI "fit/ 'trrt~~~tory· .' ,. stoc'kwat~t.: _ -Pqn.i_~st)o._"= ·atr~~: .,)t .. •,: 
•• • •• i •• : ••• ··:•. 

134A 10/9/1884 Walter and Margaret Candy 0.49 0.04 - 36 
1358 4/1/1908 Walter and Margaret Candy 0.51 - - 36 
134D 10/9/1884 Howard end Rhonda Morris 1.58 0.08 - 143 
1350 4/1/1908 Howard and Rhonda Morris 1.68 0.06 - 143 

10141A 12/1/1908 Howard and Rhonda Morris 0.82 0.03 - 143 
134E -1019'1884 Howard and Rhonda Morris 0.82 O.o4 - 75 
135E 4/1/1908 Howard and Rhonda Morris 0.82 0,02 - 75 

10141B 12/1/1908 Howard and Rhonda Mortis 0.43 0.02 - 76 
102 4/1/1892 J Alvln Musser 4.1 0.07 0.04 205 

Total 11.16 0.34 0.04 931 

Table 2: Water rlghts to flow from the Curren Tunnel, exol!,ldlng those held by 
Rangen, Inc. 

·. In addition, It Is possible that lower horizontal well near the Curren Tunnel may lead .to 
decreases In local ground water levels outside of the Immediate Curren Tunnel area. 
An analysls of responses In surface water applications, ground water withdrawals, and 
spring flows In the Curren Tunnel and Hoagland Tunnel (to the extent that data are 
available) ·may give insight Into this question (Task ·3a). These factors wfll be 
considered In analyzing the feasibility of a horizontal well. 

'The third component - a construction plan for a horizontal test well .... will be prepared 
If-It Is determined that ~ horizontal well would represent a feasible solution to supplying 
additional water to the Rangen facility. The plan would contain drilling speclflcattons, 
estimated costs, and other Information required to proceed with construction of a 
horlzontal well. 

4) Project Schedule 

A tentative project schedule Is shown In Table 3. The schedule assumes a start time 
of August 2004. 
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a) Evaluate Hydrogeologlo 
CondH!ons 
b) Obtain drllllng bids, 
construct test wells, 
evaluate hydrogeologlc 
characteristics 
c) Evaluate FeaslbllllY of 
Horizontal Well; develop . 
horizontal well construction clan 

Submit Final Report 

Table 3: Tentative project schedule. 

5) Cost Details 

,. -x;, 

Prellmfnary costs for this project are shown· In Table 4. These costs are greater than 
general well-drllllng costs because of frequent water level measurements and test 
pumping during drllllng, the presence of an on-~lte engineer/geologist during drilling 
and testing, and pre- and post-drillfng analyses. These costs wlll be refined on the 
basis of final well specifications and contractor bids. 

6) Potentlal Benefits and Risks· 

a) potential ~enefits 

A successful horizontal well could result In a substantial Increase In flow to the 
Rangen facility. Rangen's facility fs nonconsumptive. Increased water flow through 
the Rangeri facility wlll benefit not only those Junior users In the Snake River Plaln that 
could be subject to curtailment, but would also benefit water users downstream of the 
Rangen facility. The Department of Water Resources has Indicated that a horizontal 
well In this location would be analogous to a iwell deepening." Therefore, 
admlnlstratlvely, this horizontal well would be much simpler than a new vertical well. If 
constructed at an elevation greater than the Rangen aquaculture facility, the horizontal 
well would not require operating costs to lift water. 
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:.:::"r;~¥) ·:tr/~N{i?i~\~~~kri;ff'.t~ttt/t\;yt_: -:~~~½~.~#v~;; i~iWil~f!ir:;: /:~lii~i{it 
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Review of driller reports 944 944 
Freid verifywell locatlons 1,216 1,216 
Draw several x-secl!ons In vicinity of 
Curren Tunnel based on field-verified well 1,288 1,288 
locations 
Ob!aln any available ground water 
extraction estimates for vlclnlty of Curren 200 200 
Tunnel 
Obtain Northslde canal flows and timing In 
vicinity of Curren Tunnel 

Plot canal timing and ground water 

200 

extraction timing on Curren Tunnel, 1,488 
Hoagland Tunnel, and other hydrographs 
Summarize results In brief report 2364 

Subtotal 7,700 

Prepare well design epecfflcatlons 1,920 
Obtain, review bids 1,920 
Drilling supervision 10,930 
Geophysical logging 1,180 
Lllhologlc descriptions 1,480 
Geophyslcal Interpretation 960 
Summary report 4,248 
Travel Expenses 1876 
Subtotal 22,638 1876 

200 

1,488 

2364 
7,700 

1,920' 
1,920 

10,930 
1,180 
1,480 

980 
4,248 
1,876 

24,613 
Estimated Contractor Costs 

Orllllng suboontractor (assume 2 wells at 200 ft each and 
1 well at 300 ft each for a total of 700 ft. Assume $85/ft to 
account for frequent water level measurements and 
trioolng out for test Pumping every 20 feet), 
Geophysics and/or camera subcontractor; assume $2,500 
perwell 

Subtotal 

. c) Evaluate _Fea!Jlblllty of Horjzontat·Wen· 

Subtotal 

Analysts 
Horizontal drilling plan 
Presentation With client, discussion with 
Interim Commfttee 

Summary Report 

Subtotal 

Contingency (20%) 
Touit 

Table 4: Budget details 
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2,904 
4,388 

1,600 

2,688 

11,680 

59,500 
~ 

69,600 

7,600 7,600 

67,000 67,000 .. ··, ·-.. .. 
2,904 
4,368 

1,600 

2,688 

11,660 
$110,773 

22,165 
$132,928 
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The primary Immediate benefit of this project would be knowledge. Vertical test wells 
will provide necessary Information to design a horizontal w~ll1 and minimize the 
potential risks of a horizontal well. A horizontal well In the vicinity of the Curren Tunnel 
may lower local hydraulic heads, which may lead to decreased flows In the Curren 
Tunnel and possibly other springs In the vicinity of the Curren Tunnel. Some analysis 
of hydrologlc cha~aoterlstlcs In the vicinity of the Curren Tunnel, other springs (e.g., 
Hoagland Tunnel), and fluxes above the canyon rim {e.g., spring canal filling, eummer 
ground water withdrawals, etc.) may glv~ Insight Into this question (Task 3a). 

Provisions would nee~ to be considered to shield other Curren Tunnel users with 
rights more sen! or to that of Rang en from the effects of reduced flow. Options for 
doing so would be Identified as part of.Task 3o. The vertical test wells and associated 
evaluations will be completed by February 2004. 

b} potentlal Risks . 

There are several potential risks associated with this project. The first is that test 
drllUng may not reveal a promising zone Into which to drill a horizontal well. The 
second risk fs that a promising zone Is Identified, but the horizontal well, if constructed; 
Is unable to produc~ a sufficient amount of water. It Is also possible that the concerns 
listed above cannot .be adequately addressed and therefore a horizontal well would 
not be feasible. 

7) Summary Discussion 

This proposed project consists of constructing a · series of vertical test wells to 
determine feasibility of a horizontal well in the vicinity of the Curren Tunnel. · A 
successful horizontal well to replace decreased flows to the Rangen aquaculture 
faolllly _may provide a long~term solution to diminished flows that are constraining the 
Rangen aquaculture operation, Increasing flows to.the Rangen faclllty would provide 
a major benefit to other water users that may be affected by decreased flows to the 
Rangen faclllty. 

The success of a horizontal well design based on the proposed test wells Is not 
guaranteed. Test drllllng may not Indicate productive targets for a horlzontal well. . 
Potentlal targets based on test drllllng may or may not result In a successful horizontal 
well. A successful horizontal well may have adverse Impacts on flows to the Curren 
Tunnel arid surrounding water levels. 
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06/01/2004 15:07 2085436090 RANGEN lNG 

ESPAM ASSISTANCS GRANT APPLICATION 

Applicant: Rangen, lno. Phone: 20.8.:§43-6421 

Add~ess: P.O. BQX 706, Buhla ID 83316 

Application Prepar«l J3y: SPF Water Engineering, LL~ .. 

Address:J.QQ Ea§\ River Park Lene, §ujtt 1912, Bnls.e~ ID Q196 

Technical Service Provider: SF>f Weter EQQJ.Qeerjng, LLC 

Phone:!208}38g4140 

J>ltone: .(2ll~1AQ 

Address: §00 East RIYecP@t!< Lane. Suite 105, Balsa. 10 83708 

Wator Right Nmttber(s):J,6:15501. 36·02551. 36-076~---------­

Atnotmt ot Water Supply :Reduction:.~Al.l:l.pp""r~ox~lma~tel:O:!.Jy,-.:.8:i:.:i0u.;%~---------­

PROJECT FINANCING OVERVJEW: ESP AM: $ __ ..::;.5,1.....,.0"""9.,_7 _ __._ __ 
Private: $-~-----Federal: $ ______ _ 

Other: $ 
TOTAL: $_, .... 6.....,1,~0=9..._7 ~---~ 

DBSCRJB.E PRlV .ATEIFBDBRAUOTHBR MATCBJNO FUNDS:, _____ _ 

BRlEFPROJEC! DESCRIPTION:, _____ ~---------
Eva!uatg feaslblll!Ypf ground water P4mPlng for w11:ter suggl~ fJ_Ugmen(atlgn at tb2Bi~ 
fnc. aouacult!Jto fa!i!Uty 

APPLICAl'JON CERTlFJ.CA'rlON: 'The data in thfs applioation is troe and «i:rrect. The 
undersigned has the nuthorlty to submit this application on behalf '?f the Applio11.1it and will 
comply with all required ~ertifioations, law$, aud reg\\lations if the applicatton is ipproved 
and s~lected for f u.ndiug. · · 

Sisnatttre:, _____ .,._,.. ________ Date:. _______ _ 
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ESPAM ASSISTANCE GRANT APPLICATION 

Applicant: Rangen. Inc. Phone: 208-643-6421 

Address: P.O. Box 706. Buhl, ID 83316 

Application Prepared By: SPF Water Engineering, LLC 

Address: 600 East River Park Lane, Suite 105, Boise, ID 83706 

Technical Service Provider: SPF Water Engineering, LLC 

Address: 600 East River Park Lane. Suite -105, Boise, ID 83706 

Water Right Numb.er(s): 36-15501. 36-02651, 36-07694 

Phone: (208) 383-4140 

Phone: (208) 383-4140 

Amount of Water Supply Reduction:-=-A.,.,.p=p=-=ro=xl...,.m=a=te"""ly'-'8=0'""'%-... _________ _ 

PROJECT FINANCING OVERVIEW: ESPAM: $_·""""5=1 =09=7 ___ _ 
Private: $ --------
Federal: $ --------
0th er: $ --------TOTAL: $_5.,.,..1 =09,._,_7 ___ _ 

DESCRIBE PRIVATE/FEDERAL/OTHER MATCHING FUNDS:. ______ _ 

BRIEF PROJECT DESCRIPTION:. _______ _____:_ _______ _ 
Evaluate feasibility of ground water pumping for water supply augmentation at the Rangen, 
Inc. aguacutture faclllty 

APPLICATION CERTIFICATION: The data in this application is true and correct. The 
undersigned has the authority to submit this application on behalf of the Applicant and will 
comply with all required certifications. Jaws. and regulations if the application is approved 
and selected for funding. · 

Name: (typed) J. Wayne Coui1-ney Title: Executive Vice President 

Signature: _______________ Date:. ________ _ 

Name: (typed) May, Sudweeks & Browning 

Signature: 4~ 
Page1 

Title: Attorneys for Rangen. Inc. 

Date: '- - I ~ e~ 
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ATTACHMENT A .. BUDGET 

Grantee! Rangen. fno. Project No.: ______ _ 
Project: Evaluation of ground water pumping for water supply augmentation at the Rangen 
aquaculture f acllf tv 

"':;:<f :{·;;,:::,::; ·. \::.:x.•>· ::·• ?Hf,t/1t : \_{.f:'.\\I>• 
. . . . .-.UNE ITEMS ·. · · · . ."ESPAM Grant · · Private · . _. · Federal, Ot_her = .. · Total ·: 

Construction and Project 
Improvement 

Professlonal/Englneerlng 
Fees 

Contingency 

Total Costs 

$27,500 

$16,081 

$8,616 

$61,097 

Page2 
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$16,081 

$8,616 

$ $ $ $61,097 
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ATTACHMENT B: SCOPE OF WORK 

1) Project Description 

a) Background 

Rangen, Inc. eRangenu) Is one of the largest suppliers of high-yield, low waste feeds 
for the aquaculture Industry. Rangen conducts on-going nutrition research to Improve 
aquaculture feeds and husbandry practices. Rangen feeds are then tested In Its_ 
aquaculture faclllty near Hagerman, Idaho to measure performance under practical 
conditions. 

The Rangen aquaculture facility (Figure 1) Is located In Gooding County approximately 
3 miles from Hagerman, Idaho. The primary water source for the Rangen faclllty 
(Table 1) Is spring discharge from the Curren Tunne!1. This Is one of many springs In 
the Milner to King Hill reach of the Snake River (Figure 2) that collectively form a 
primary discharge area for the Eastern Snake River Plain (ESRP) aquifer. 

Figure 1: Rangen aquaculture facfllty. 

1 Also known as the Martin-Curren.Tunnel. 
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<· ,_.;: -/::-, , ,_;: .. =_·:, :; ··. ,;_-:"": .' ;:-: r;·.;;t.::. _-: :::--. ·:-: . ._..-.-:._· <f !,_ ··;·.-_:·:{, M~!inwri'" -·M.a)flm.o.!l1 
_t.{un)b!3r ·-. -~r!~rl~.P~t~': :·-oe~f'!~~)?~.t~( ·: ._- =,. ·. -·~ :-,~o.u.~9~ _: · ·\ ~ ·,\ _·_J>ly~i;s)_o~-'-' · Dli~.#t!~h. 
-..:·:.:-::-(,:::'_'.· · •. 1 :'.":,,:·._\·';'·-;:·: :· ··-:·.:,":.:,/·/;- ·.- ···:_.--:·.::=_.:.:·. '.--.'.\·-·:_-:·- :: ··:::~a~-1):-::.':' ··--.v~tui:n~-
36-135A Apr 11908 Aug 27 2001 Martin-Curren Tunnel 0.050 0.000 

36-16501 Jul 11957 Dec 291997 Springs 1.460 0.000 

36.-2551 Jul 13 1962 Oec 291997 Martin-Curren Tunnel 48.540 0.000 

36-10269 Aug 61976 Nov 22 1996 Ground Water 0.040 0.000 

36-7694 Apr 121977 Dec 291997 Springs 26,000 0.000 

36,8048 Dec 21 1981 Aug 27 2001 Ground Water 0.410 80.800 

36,1348 Oct 91884 Aug 27 2001 Martin-Curren Tunnel 0.090 0.000 

Table 1: Rangen water rights. 

• Jerome 
•Box canY9n 

Bllnd CenYo · 
. Bclggs Sprl~ · 

Clear Lel<01 • • l'ffegar11 Springs 

• Springs 

2 o 2 4 MIies 
t::::.w I From (2002) 

Ciyslel Spnnga 12 

• .Blue Lakes 

D&vll'S Cofel 
• 

Twin Falls i•vn•s Washbo 

Klmber1Yo 

Figure 2: Major springs In the MIiner to King Hill reach of the Snake River. 

Numerous springs in the Milner - King Hill reach have experienced decreased flows In 
recent years (Bendlxsen, 1995; Johnson et al., 2002): Average annual diversion rates 
(based on average monthly diversions) to the Rangen facility from the Curren Tunnel 
were over 60 cfs durfng the 1960s and early 1970s, but have decreased to less than 
15 cfs In recent years (Figure 3). 
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Figure 3: Average annual discharge rates from the Rangen, Inc., 
Aquaculture Facility. 

2005 

The Curren Tunnel draws water from a pillow lava faoles of the Malad Basalt (Johnson 
et al., 2002). Review of a geologlc cross section (Figure 5) of the vicinity of the Curren 

· Tunnel (Figure 4) compiled by Covington and Weaver (1989) sug·gests that discharge 
at the Current Tunnel may be controlled, In part, by clay zones associated with ttie 
Yahoo Clay or varying permeability characteristics of the Malad Basalt. 

bl Protect Descrjgtion 

One alternative for Increasing spring flows to the Rangen faclllty would be to construct 
one or more vertical production wells at the Rangen facility to withdraw ground water 
for hatchery uses. Such a strategy would be successful ff a well wa~ highly productive 
with a relatively small amount of lift. 

One domestic well Is present southwest of the Rangen facility (Figure 1 )2• The 
llthologlc description {Figure 6) Indicates penetration of this well through approximately 
80 feet of clay- presumably Yahoo Clay (Ffgure 5). It appears thafthe primary water­
bearing zone (which rs ll_kely the Banbury Basalt - see Figure 5) was encountered at a 
depth of approximately 265 feet. 

2 A second domestic well appears to exist adjacent to the Rangen faclflty, but a drlller's report for this 
well was not available In IDWR's onUne database. The lltholog!c description In this well {and any 
other nearby well) may Influence the scope and nature of this project. 
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Figure 4: Approximate location of cross section shown In Figure 6 (adapted 
from Covington and Weaver, 1989). 

--------~~-------
----~~---... 
---- t1enn1w,yon------i 

WEST EAST 

Ftgufe8, Schemallc,1ctlonof th• canyon wallnt11r prolllc-~ontrol locatlon 179-1 e1t offfa8trm11n. 
S•cllon ahow~ th• lnttrprctetlva rtlallon of tht. confining unit, ol Yahoo Cl11y and GIHm• F'tny 
sediment• lo the N~lad Basalt c11nvan fllll"8 d1poslu. · 

Figure 5: Schematic cross section just north of Hoagland TunneLWeatherby 
Spring (from Covington and Weaver, 1989). 
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The static water level was noted at 112 feet below ground surface In the Rangen 
domestic well, which approximates the discharge elevations of lower springs near the 
National Fish Hatchery. This depth to water, If encountered In a new Rangen facility 
well, may represent an Infeasible lift for large an,o·unts of water. · 

However, the control on water levels In this area are not well understood. Water 
levels at the Curren Tunnel {apparently drawing from the Malad Basalt} are much 
gre.ater than those In the Rangen domestic well (presumably drawing from the · 
Banbury Basalt). The degree of hydraulic connection between upper zones In the 
Malad Basalt supplying water to the Curren Tunnel and this lower Banbury Basalt 
aquifer Is uncl~ar. The upper aquifer may be somewhat perched In this area, or 
controlled by other factors llmltlng vertical water movement. Water levels In the 
proposed well area may reflect the water level at 1he Rangen domestic well or possibly 
water levels associated with the upgradlent Malad Basalt. 

The drlller's report for the Rangen domestic well Indicates one zone between 93 and 
102 feet In which the driller lost return air or water. There is a chance that productive . 
zones- and ground water levels may be closer to ground surface at a location closer to 
the canyon rim than those ln~loated In the Rangen well driller's report. This project 
consists of the construction of a test well at the Rangen facility near the canyon rim to 
test this hypothesis. 

2) Purpose and Objectives 

The purpose of this proposed project Is to provide Increased flow to the Rangen 
aquaculture facility. · The general objective Is to evaluate the. feaslblllty of a vertical 
production well located within the Rangen facility. Specific objectives lnclud1;3 the 
following: 

a. Drlll a vertical test well below the canyon rim wlthln the Rangen 
aquaculture faclllty, evaluate subsurface lithology and 
hydrogeologlc characteristics In the test well based on drlll cuttings, 
drilling resistance, test pumping, water level measurements, etc. 

b. Evaluate the feasibility of a larger~dlameter production well based on 
test•drllling results. 

3) Project Tasks 

a) Well Const~uctlon a~d testing 

This task wlll begin with a comprehensive search for drillers' reports for wells In the 
Immediate vicinity of the Rangen faclllty. Review of any additional available fogs may 
Influence the tasks outlined below. 
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Figure 6: Drlller's report for Rangen domestic well. 
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Well _construction will Include the following subtasks: 

• Selection of drllllng location 
• Preparation of well design documents 
• Solicitation of drlll!ng bids 
• Drilling supervision 
• Geophysical logging 
• Hydraulic gradient testing 
• Aquifer testing 

The criteria for selecting a drilling location will Include proximity to the canyon rim, 
proximity to the Rangen raceways and/or hatchery bulldlng, · and the presence of a 
sufficient work area. The test well will be constructed In an 8-lnch diameter borehole 
drilled using an air-rotary rig. The test well may extend to a depth of approximately 
300 ft {similar to the depth of the Rangen domestic well). Occasional pumping and 
water level checks wlll be done · after the borehole has encountered saturated 
condit!Qns. 

A camera survey, geophysical togging, and/or borehole flow measurements will be 
conducted in each well prior to well completion (If possible). This Information will be 
used to complete these wells· as monitoring wells. Completed as a monitoring well, 
the test well would provide long-term, dedicated water level Information In the Rangen 
vicinity. 

A geologist will be on-site during drilling to mo,:1ltor drill cuttings, fluid levels, and 
aquifer testrng. The test well location WIil be estimated using a global positioning 
system device; a top--of-caslng elevation will be surveyed to a known point. 

A second domestic well appears to exist adjacent to the Rangen facllity, but a drllle~s 
report for this well was not available In IDWR's online database. The lithologlc 
description In this well log may Influence the scope of this project. 

b) Evaluate Feasibility of a Vertical Production Well 

The feaslbllity of a· vertical production well wlll _be evaluated on the basis of test-well 
results. Primary feasibility criteria are potential production rates and pumping 11ft. The 
assessment also will ·Include a brief discussion of possible Impacts to other water 
users by withdrawals in a production well at the Rang en facility. 

An aquifer test will be conducted If warranted based on production potential and depth 
to water. Possible monitoring points Include the Range domestic well and the Curren 
Tunnel. 

c) summarv Report 

A summary report wlll completed following test well construction and tes1lng. The 
report wlll Include a drilling description, detailed well logs, llthotoglc descriptions, 
camera survey and/or geophysical I nterpretatlons, and other data. The summary 
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report will provide a discussion of the feaslblllty of augmenting the water supply for the 
Rangen facility by pumping water from vertical wells. 

4) Project Schedule 

A tentative project schedule Is shown In Table 2. The schedule assumes a start time 
of August 2004. 

•' •• ·". ._.· ·-t 

a) Create wen 
specifications, obtain drilling 
bids, construct test wells, 
evaluate hydrogeologlo 
characterlsllcs 
b} Evaluate Feasibility of 
Horizontal Well; develop 
horizontal well construction olan 

c) Submit Final Report 

Table 2: Tentative project schedule. 

5) Potential Benefits and Risk~ 

a) Potential Benefits 

A~g ·sap.- ·o~t-:. .: Ne1~ D~o 
2004. .' 2004. 20Q4 . 2004 2004 

... .. ·. .. . 

X X ·. X 

X X 

X 

A successful production well (defined by high production volume and a small pumping 
lift) could provide much-needed water to the Rangen facility. Such a well could be 
used to augment water from the Curren Tunnel. 

b) Potentlal Risks or Qonstra!nts 

There are several potential risks associated with this project. The first is that test 
drllllng does not reveal a promising zone Into which to drill a production well. The 
second risk is that a promising zone is Identified, but the production well, If 
constructed, Is unable to produce a sufficient amount of water at an acceptable 
pumping lift. A third risk Is that a productlve zone with an acceptable pumping lift Is 
Identified, but Rangen is unable to obtain a permit to prod4ce water from the well. 
Similarly, ff permitted, water from the new well may have a new priority date.- FlnallyJ 
substantial ground water withdrawals from this area may have an effect on local water 
levels or discharges from other springs. 
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6) Cost Detalls 

Preliminary costs for this project are shown In Ta~le 3. The~e costs are greater than 
general well-drilling costs because of the presence of an on~slte englneer/geologlst · 
durinQ drilling and testing, and pre- and post-drllllng analyses. · 

. . -:··~ ... ~-( 

\;-\'.'.ff ~i}}.=-.~-~~f ~f~f\:~f.;i:-::::··:f :::= 
;:ertgfoe}ti~ii:: :c~o~t01Qt1c:iri: !~:.:~.: ... l .. ~--.:.:-_: :-:· 

·,:aiJs.' -r• :costs.:· .. \' _ ill~~ :1n~,~~~f-' ~: \Total,Costil : 
. ~;<:-f·:· ~... :.w -~-~'· ·.·.-•.. ;. : ,: '->c~sts. :, ;.\ . :->~ .. ~~~:.:t: :} -~~:-·:-~-£: 

a) W!-lli CQnsifif cllpti).-' ~;.' {,'· 1:~/ , ::·· :\', ·.' :· • i · ·-_: ... ~·~:- · :_ =-;: :-:(.-~~- :-= ··: ·--~ \ .:-.:::\£.~:·-_:-= ~-:-·:. \:~-~-!~·:tz::::--·:~.: ... ~. -: 
Prepare well design specifications 1,080 1,080 
Obtain, review bids 740 740 
Drllllng supervision 4,230 4,230 
Llthologlc descriptions 1,424 1,424 
Geophysical Interpretation 980 860 
Travel Expenses 626 626 

Subtotal $8,834 $625 $9,059 

Estimated Contractor Costs 
Drllllng subcontractor (assume 300' at $75 per foot). 22,600 22,600 

Test pumping upon completion 6,000 6,000 

Subtotal $27,600 $27,600 

b) EyiJ_lµ~te.F&.alifblllfy ~f Prci<f'uctJon We~I ·.:::··· ··, .. 
', ;;···:· -.· ~:-. ·:·-:'. ·_·:,_-~/:-\::· )::.,! 

Analysis 1,734 1,734 
Presentation with clfent, discussion 1,600 1,600 with Interim Committee 
Summary Report 2,688 2,688 

subtotal $6,022 $6,022 

Subtotal $42,581 

Contingency $8,616 

Total $51,097 

Table 3: Budget details 

7) Summary Discussion 

This proposed project· consists of constructing a vertical test well to determine 
feasibility of a production well near the Rangen aquaculture site. A successful 
production well may replace a portion of diminished flows that are constraining the 
Rangen aquaculture operation. Increasing flows to the Rangen facility would provide 
a major b~neflt to other water users that may be affected by decreased flows to the 
Rangen faclllty. Any addltlonal flows through the Rangen faollity would _benefit users 
downstream of the Rangen faclllty. 
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The success of a test well or subsequent production well is not guaranteed. Test 
drilling may not indicate productive target for a production well. Potential targets 
based on test drllllng may or may not result In a successful production well. A 
successful well may have adverse Impacts on surrounding water levels or spring 
discharge. 
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