Missoula Water Resources Regional Office
PO Box 5004

2705 Spurgin Road, Bldg. C

Missoula, MT 59806-5004

(406) 721-4284

December 26, 2025

David G. Miller & Susan E. Miller
6610 Mullan Rd

Missoula, MT 59808-5654

Subject: Correct and Complete Application for Beneficial Water Use Permit No. 76 M 30164554

Dear Applicant,

The Department of Natural Resources and Conservation (Department) has determined that
your application is correct and complete pursuant to ARM 36.12.1601. Please remember that
correct and complete does not mean that your application will be granted. The purpose of this
letter is to indicate that the Department has enough information to analyze your water right
application.

The Department will issue a Draft Preliminary Determination within 60 days of the date of this
letter per §85-2-307(2)(b), MCA.

Following issuance of the Draft Preliminary Determination, you (Applicant) will have 15 business
days to request an extension of time to submit additional information, if desired pursuant to
§85-2-307(3)(a), MCA.

If no extension of time is requested and the Draft Preliminary Determination decision is to grant
your application or grant your application in modified form, the Department will prepare a
notice of opportunity to provide public comment, per §85-2-307(4)(a), MCA.









Addressee
Date
Page 2 of 2

76M 149678 00  April 15 to October 15  April 15 to October 15 160 GPM 0AF

4. QUESTION 36

Provide a plan of operations, which includes specific information about how water is delivered within the
place of use. This may include, where applicable, the range of flow rates needed for a pivot.

The described operation appears to require 175 gpm, but you have requested a flow rate of 220 gpm.
Please show how a flow rate of 220 gpm is required to operate the proposed system or reduce the
proposed flow rate to match the requirements of the system.

The pump installed in the well is rated at 220 gpm per the pump curve that was submitted with the
application. This exceeds the exact flow required for the combination of sprinkler heads. Additional flow
at the wellhead is needed in order maintain enough pressure in the system to operate the big gun and
the wheel line simultaneously. The distance between the well and the beginning of the field covered by
the big gun is approximately 200 ft and there is 15 ft of elevation gain across this distance, contributing
a substantial amount of pressure loss. The big gun travels about 300 ft on each pass.

The distance between the well and the first riser for the wheel line is approximately 400 ft and there is
little, if any, elevation change over this distance. The mainline with the risers for the wheel line is
approximately 600 ft long. The wheel line itself is approximately 1000 ft long. Again, additional flow is
needed at the wellhead in order to maintain enough pressure to operate all 30 of the sprinkler heads,
especially when the wheel line is operating from the last riser on the mainline.
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To be clear, this project is in the Grant Creek Closure which is NOT subject to 85-2-360 so no HAR was conducted. There
will be an impact to A surface water source but not THE surface water source included in the closure.

During the pre-application meeting, it was determined that GW in this area is not connected to Grant Creek.

Again, this effect is to the Clark Fork NOT Grant Creek
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https://mbmggwic.mtech.edu/reports/SiteSummary.asp?gwicid=324678&agency=&session=1307044&reqby=P&

Groundwater Permit Technical Analyses Report-Part A
Application No. 76M 30164554

Missoula Regional Office

Missoula County

The Missoula Valley is an elongated intermontane depression resultant of basin and range
extension coupled with right-lateral movement along the Ninemile fault system (Fields et al., 1985;
Woessner, 1988). The valley is bound by the Belt Supergroup to the east, and by Tertiary sediments
to the north and southeast. The valley is composed of Tertiary and Quaternary sediments which
are estimated to be over a mile thick at its center (Woessner, 1988). Water supplies in the Missoula
Valley are derived from the younger, fluvial-deposited sand, gravel, and cobble sediments that
dominate the upper few hundred feet of the valley fill material.

A groundwater model by Miller (1991) and water level measurements by LaFave (2006) and Smith
et al. (2013) suggest that the basin fill sediments in the Missoula Valley respond as a single
connected aquifer system and not as a group of separate aquifers. Hydrographs from wells
completed in the shallow and deep basin-fill sediments within the Missoula Valley show seasonal
groundwater recharge from Clark Fork River high flows (Woessner, 1988). Tritium was detected
at concentrations indicative of recharge less than 50 years old in all the samples from the shallow
basin-fill aquifers (Smith et al., 2013). Records from MBMG show that 4,931 wells have been
drilled into the Missoula Valley Aquifer. The median reported well yield is 40 gpm, but 76 wells
have reported well yields greater than 1,000 gpm (Smith et al., 2013).

Figure 1: Map of the Applicant’s proposed well and other nearby aquifer tests.
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Groundwater Permit Technical Analyses Report-Part A
Application No. 76M 30164554

Missoula Regional Office

Missoula County

7/18/2024 Drawdown and Yield Test GWIC ID 324678
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Figure 2: Drawdown and recovery data for the 8-hour drawdown and yield test on the Production
Well.

4.0 Aquifer Properties

Information submitted by the Applicant, existing publications (Table 2), and nearby aquifer tests
greater than 24 hours (Figure 1; Table 3) were used to derive and support the aquifer properties
recommended for forward modeling. The recommended K of 1,500 ft/day is the approximate value
from Maxim Technologies (2006), and on the lower end of the range of values from Woessner
(1988). The saturated aquifer thickness of 100 ft was determined from an average swl of 25 ft from
wells within one mile of the proposed well, and mapped thickness of Quaternary unconsolidated
deposits from Smith (2006) of approximately 125 ft. The recommended T value of 150,000 ft*/day
(Eq. 1) is within the range of values in Table 2 and Table 3.

T=K-b Eq. 1
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Groundwater Permit Technical Analyses Report-Part A
Application No. 76M 30164554

Missoula Regional Office

Missoula County

Table 5: Remaining available water column for proposed wells.

Drawdown Estimate GWICID 324678
Total Depth at Bottom of Perforated Interval (ft btc)! 102.0
Pre-Test Static Water Level (ft btc) 6.01
Available Drawdown Above Bottom of Perforations(ft) 96.0
Drawdown & Yield Test Observed Drawdown (ft) 2.91
Modeled Drawdown Using Average Test Rate (ft) 0.19
Well Efficiency (%) 6.5
Predicted Theoretical Maximum Drawdown from 0.4
assumed monthly pumping schedule (ft) )
Predicted Drawdown with Well Loss (ft) 3.68
Interference Drawdown (ft) 0.0
Total Drawdown (ft) 3.68
Remaining Available Water Column (ft) 92.3

IThe total well depth measuring point (bgs) was adjusted to the top of well casing based on a 2.0 ft well casing
stickup reported on the well log. 2.0 ft was added.

Figure 3: Theis (1935) radial plot of the theoretical drawdown at the end of the first July of the
assumed monthly pumping schedule for GWIC ID 324678.
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Groundwater Permit Technical Analyses Report-Part A
Application No. 76M 30164554

Missoula Regional Office

Missoula County

Figure 4: Existing groundwater rights within the 0.01-foot drawdown contour for Application No.
76M 30164554.

8.0 Adverse Effect Analysis

Using the Applicant’s proposed pumping schedule and associated annual volume, potential
impacts to existing water rights is evaluated by modeling drawdown in nearby wells and net
depletions to surface water(s).

8.1 Groundwater - Drawdown in Existing Wells

The drawdown in existing wells was modeled in FWD:SOLV (HydroSOLVE INC., 2024) using
the modeling inputs found in Section 5 of this report and following pumping schedule and
boundaries.

e The monthly pumping schedule for GWIC ID 324678 as identified in column 4 of Table
4 for a period of five years.

e (Constant head boundary 4,209 ft south of GWIC ID 324678 to represent the center point
of the Clark Fork River.
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The drawdown is the largest at the end of July of the fifth year using the proposed pumping
schedule. As identified in Figure 5, the maximum modeled drawdown at GWIC ID 324678 is 0.23
ft at the end of July of the fifth year. As such zero water rights are predicted to experience
drawdown equal to or greater than one foot.

Figure 5: Theis (1935) radial plot at the end of the fifth July of the assumed monthly pumping
schedule for GWIC ID 324678.

8.2 Surface Water - Net Depletion

Pursuant to Montana Trout Unlimited v. DNRC, 2006 MT 72, 331 Mont. 483, 133 P.3d 224, the
DNRC recognizes the connection between surface water and groundwater, and the effect of pre-
stream capture and induced infiltration on surface waters.

Net depletions to surface water depend on propagation of drawdown to areas of the aquifer from
which water can be captured. Captured water consists of two possible sources — a reduction in the
natural discharge (outflow) rate of groundwater from the aquifer (pre-stream capture) or an
increase in the natural/artificial recharge (inflow) rate to the aquifer (e.g. induced infiltration). Two
important assumptions are made when evaluating net depletions: first, the stream and underlying
aquifer remain hydraulically connected by a continuous saturated zone, and second, the stream
does not become dry. In addition, net depletion is not a function of groundwater flow rate or
direction (Theis, 1938; Leake, 2011) and drawdown from pumping can propagate through the
entire thickness of the confining layer to overlying aquifers or surface waters (Konikow and
Neuzil, 2007).
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Aquifer as it flows out of Hellgate Canyon in the east and then gains water from the alluvium at
the western edge of the Missoula Valley.

WSB Findings

Based on the review of the published information in Table 7, the source aquifer is hydraulically
connected to the Clark Fork River, a perennial surface water source and not connected to Grant
Creek. The Clark Fork River is considered hydraulically connected to the Missoula Valley Aquifer
starting at the northern edge of the SWNE of Section 23, Range 13 North, Township 20 West
(Figure 6).

Figure 6: Information used to evaluate hydraulic connectivity and starting point of the depleted
reach for Permit Application No.76M 30164554.

3. Rate and Timing of Depletions

Evaluations of the rate and timing of depletions caused by pumping are based on the basic concept
that groundwater pumping eventually is offset by an equivalent increase in recharge or decrease
in discharge (Theis, 1940; Leake et al., 2008), a process defined as capture by Lohman (1972).
Capture occurs as drawdown propagates to surface water and areas of phreatophyte vegetation
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Groundwater Permit Technical Analyses Report-Part A
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FWD:SOLV

Figure 7: Clark Fork River, stream boundary (light blue line) and pumping well (GWIC ID
324678) for modeling net depletions to hydraulically connected surface waters in FWD:SOLV

(HydroSOLVE, 2024),
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http://westernwaterconsulting.com/WPDM.htm

Appendix A: Groundwater Rights within Area of
Potential Impact
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Groundwater Permit Technical Analyses Report- Part B
Application No. 76M 30164554

Missoula Regional Office

Missoula County

Groundwater Permit Technical Analyses Report — Part B

Department of Natural Resources and Conservation (DNRC or Department)
Water Resources Division
Benjamin Thomas, Water Conservation Specialist, Missoula Regional Office

C . Proposed Point of SWNWSE Sec. 14,
Application No. 76M 30164554 Diversion TI3N, R20W
Applicant David Miller

Overview

This report is Part B of a two-part publication which analyzes data submitted by the Applicant in
support of the above-mentioned water right application. This report provides technical analyses as
required under the Administrative Rules of Montana (ARM) 36.12.1303 in support of the water
rights criteria assessment as required in § 85-2-311, Montana Code Annotated (MCA).

This Groundwater Permit Technical Analyses Report — Part B contains the following sections:

OVETVIEW ...ttt ettt ettt et h e et et e e a bt e bt e e ab e e bt e e a bt e bbeea b e e ebeeembe e st e eabeeshbeenbeeaseeenbeesateenbeenaee 1
1.0 ApPlication DELails ........cocuiiiiiiieeiie ettt e e e e e et e e e e e enra e e enraeeennes 2
2.0 Surface Water Analysis of Depleted Surface Water...........coocveeeiiieeciiieniieeeieeeieeeeeeeeee 3

2.1 SOUTCE DESCIIPIION ...eeiviieeiiieeeiieeetee et ee et e ettt eeeteeeteeesteeessteeesssaeesssaeesseesssseeensseesnsseensseens 3

2.2 Method of EStIMAtION.......coiiiiiiiiiiieie ettt ettt st e 3

2.3 Monthly Flow Rate and VOIUME...........ccooviieiiiieiieeeeee e 3
3.0 Area of Potential Impact Analysis of Depleted Surface Water ...........ccceeveveiieniienienieenenne 5
REVIBW ..ttt ettt et et b et a e s bt et e at e sb e et ea b e bt et it nbe et eaten 7
RETETEICES ...ttt ettt et sb et st e bt et it e sbeeaesanens 7
Appendix A: Water Rights within the Area of Potential Impact..........ccccoceviiniiiiniininninieee. 8
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Groundwater Permit Technical Analyses Report- Part B
Application No. 76M 30164554

Missoula Regional Office

Missoula County

1.0 Application Details

The Applicant proposes to divert water from April 15 to October 15 from the Missoula Valley
Aquifer at a rate of 220 GPM. A volume of 55.43 AF would be used between April 15 and October
15 for sprinkler irrigation in the SWNWSE and SWSE Sec. 14, and the NWNWNE Sec. 23, all

within TI3N, R20W, Missoula County.

Table 1: Summary of the Proposed Use

Source Flow Diverted Consumed Purose Period Place of Use Point of Period of
Rate Volume Volume urp of Use Diversion Diversion
Groundwater S\E/]él;\g]esc}zjl 4 SWNWSE
(Missoula 220 55.43 L 4/15- . Sec. 14 4/15-
Vallly ~ GPM  AF 3BBAF - migation 5 ENWNWNE s 10/15
Sec. 23 T13N, R2OW

Aquifer) R2OW

Figure 1: Map of the Applicant’s proposed POD on the source and proposed place of use.
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2.0 Surface Water Analysis of Depleted Surface Water

2.1 Source Description

Part A of the Technical Analyses Report includes the Groundwater Analysis, which describes the
methodologies used to identify the depleted surface water source.

Depleted Source of Water: Clark Fork River
Depleted Source Type: Perennial Stream
Location of Depletions: Downstream of the SWNE Sec. 23, T13N, R20W, Missoula County

2.2 Method of Estimation
Gage Name: Clark Fork above Missoula MT

Gage Number: USGS Gage #12340500
Period of Record: 03-01-1929 to 02-23-2025

Why this gage is considered an appropriate data source: This gage quantifies the flow of water
in the Clark Fork River approximately 9 miles upstream of the location of depletions. The period
of record for this gage extends back to 1929 and thus provides a substantial record from which to
calculate median flows. As this gage is managed by the USGS, it meets all other departmental
requirements for use in estimating physical and legal availability.

2.3 Monthly Flow Rate and Volume

Methodology: USGS Gage #12340500 is the nearest gage to the proposed POD on the Clark Fork
River before its confluence with the Bitterroot River. The point where depletions begin in the Clark
Fork River is downstream of the gaging station.

Physical availability of water in the Clark Fork River at the point of depletions was quantified
monthly, using data from the entire period of record for the USGS gage. Department practice for
estimating monthly physical availability where a gage is upstream of the point of depletions is to
subtract the flow rates for a given month of existing water rights between the gage and the point
of depletions from the median of the mean flow rate for that month as recorded by the gage.

The DNRC used the method below to quantify physically available monthly flows and
volumes at the POD during the proposed period of diversion:

1. The Department calculated median of the mean monthly flow rates in cubic feet per second
(CFS) for the Clark Fork River using USGS Gage #12340500 records (Table 1, column B).
Those flows were converted to monthly volumes in AF (Table 1, column C) using the
following equation found on DNRC Form 615: median of the mean monthly flow (CFS) x
1.98 (AF/day/1 CFS) x days per month = AF/month.

3|Page
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Why this is an appropriate Area of Potential Impact: The Bitterroot River is a major river of a
similar size to the Clark Fork River, and therefore the Department views the confluence of these
two rivers to be a reasonable point at which to end the consideration of local adverse effects.

Methodology: The depletion analysis detailed in Part A of this document describes the methods
used to determine the location of depletions from groundwater pumping. The confluence of two
similarly sized waterways is a standard commonly used by the Department to determine the
endpoint of Areas of Potential Impact. The Bitterroot and Clark Fork Rivers meet this standard,
and thus their confluence was chosen as a suitable endpoint.
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Groundwater Permit Technical Analyses Report- Part B
Application No. 76M 30164554

Missoula Regional Office

Missoula County

Review
This document has been reviewed by the Department on May 1, 2025.

References

Department Standard Practice for Determining Physical Availability of Surface Water
Department Standard Practice for Area of Potential Impact Analysis

DNRC Memo dated May 1, 2009 Permitting in the open Clark Fork and Flathead basins —
Follow-up to June 9, 2008 Memorandum

7|Page



Groundwater Permit Technical Analyses Report- Part B
Application No. 76M 30164554

Missoula Regional Office
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Appendix A: Water Rights within the Area of
Potential Impact
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There is generally no water available to use for irrigation from the source after May and so will
likely not be used together with the proposed use.
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https://dnrc.mt.gov/Water-Resources/Water-Rights/Basin-Closures-Stream-Depletion-Controlled-Ground-Water-Areas
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The project is located in the Grant Creek Basin Closure, a surface water administrative closure. This closure does not
preclude applying for groundwater wells. Grant Creek is not connected to the source aquifer, and thus will not be
depleted.
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Mitigation on a change application to meet depletions to Clark Fork River - Flynn Lowney.

Shut off pump - provide plan in application

See above















Follow up on place of use acres, irrigation volume
Follow up with new/updated map
Submit variance request for aquifer testing

Follow-up on questions 5, 7, 8, 30, 31, 32, 42

DNRC will send deficiencies from 633 to Patrick Doyle









MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and describes the
amount of water encountered. This report is compiled electronically from the contents of the Ground Water Information Center (GWIC) database for this site.
Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of this report.

Site Name: MILLER, SUSAN & DAVID
GWIC Id: 324678

Section 1: Well Owner(s)

1) MILLER, SUSAN & DAVID (MAIL)
6610 MULLAN RD

MISSOULA MT 59808 [10/25/2022]
2) MILLER, SUSAN & DAVID (WELL)
6610 MULLEN RD

MISSOULA MT 59808 [10/25/2022]

Section 2: Location
Township
13N

Quarter Sections
SWY: SEs
Geocode

Range Section
20W 14
County
MISSOULA
Latitude
46.879546
Ground Surface Altitude

Datum
NAD83
Datum Date

Geomethod
TRS-SEC
Ground Surface Method

Longitude
-114.089772

Addition Block Lot

Section 3: Proposed Use of Water
IRRIGATION (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Sunday, November 20, 2022

Section 6: Well Construction Details
Borehole dimensions
From To Diameter
0 100 8

Casing

Wall Pressure
From To Diameter Thickness Rating
-2 100 8.6 0.25
Completion (Perf/Screen)

#of Size of

From To Diameter Openings Openings Description
90 100 8.6 1/4 HOLTE PERFORATOR SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From To Description Fed?
0 40 BENTONITE Y

Joint Type
WELDED A53B STEEL

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Section 7: Well Test Data
Total Depth: 100

Static Water Level: 5
Water Temperature:

Air Test *
250 gpm with drill stem set at 80 feet for 1 hours.
Time of recovery 1 hours.

Recovery water level 5 feet.
Pumping water level feet.

* During the well test the discharge rate shall be as uniform as possible. This rate may or may not be the
sustainable yield of the well. Sustainable yield does not include the reservoir of the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source

Unassigned
From To Description
0 1 TOP SOUL
1 60 LARGE GRAVELS, SAND
60 70 GREY CLAY, SAND, SEAMS OF GRAVEL
70 100 LARGE GRAVELS, SOME SILT, WATER

Driller Certification
All work performed and reported in this well log is in compliance with the Montana well construction
standards. This report is true to the best of my knowledge.
Name: COLE BICK
Company: ACE DRILLING
License No: WWD-774
Date Completed: 11/20/2022
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	Applicant Name: DAVID AND SUSAN MILLER
	1Y: On
	1N: Off
	2: CLARK FORK RIVER not GRANT CREEK
	3S: On
	4_Flow Rate: max in July: 63.6 
	4_GPM: On
	4_CFS: Off
	4_Volume: 38.8
	4_AF: On
	5a: On
	5b: Off
	5c: Off
	iS: Off
	6Y: Off
	6N: On
	6Narrative:  


