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WATER MASTER

L

PLAN PURPOSE

The purpose of the Water System Master Plan (WSMP) is to describe the existing system,
define planning criteria and projected water demands, evaluate the existing facilities

and infrastructure to identify capacity and operations related needs, identify system
deficiencies (including fire flow, storage, and pressure), assess the reliability of the system,
prepare a pipeline renewal plan, develop prioritized recommendations for improvement
projects and prepare and document a comprehensive Capital Improvement Plan (CIP)

Provide a description of the Missoula water
system, including ownership history, water rights,
and infrastructure

Update and calibrate the hydraulic model of the

system

Identify system deficiencies (fire flow, storage,
pressure, etc.) under existing, 5-year, and 20-year
growth scenarios

Complete a feasibility study of the Rattlesnake
Wilderness dams

Prepare a 5-year capital improvement plan

Development and Growth: Implement growth and development strategies and policies that
are consistent with other city utilities and provide water infrastructure to support continued
sustainable growth in the community.

Long-term Water Supply and Water Rights: Evaluate the reliability and resiliency of the water
supply, and provide recommendations for long-term water rights and water conservation
strategies in alignment with the city's efforts toward sustainability.

Water System Leakage Reduction: Implement industry best practices to evaluate and report
on system leakage over time. Implement strategies and policies that will reduce real water loss
over time.

Key Water System Management and Operational Goals: Maintain or improve the level of

service provided to customers, including enhancing city council and customer’'s knowledge of
the water system and programs moving forward.

Water Quality: Ensure water quality criteria are met in the short and long-term, and provide
adequate protection for the aquifer.
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Early Missoula settlers use water from
Rattlesnake Creek

Rattlesnake Creek Water Rights
filing

Worden and Co. started
constructing a water system

Worden and Co. sold to
Missoula Water Works and
Milling Co.

Missoula Mercantile bought and
renamed: Missoula Water Company

W.A. Clark bought and renamed: Missoula
Light and Water Company

Rattlesnake Wilderness Dams constructed

System was purchased by Montana Power Company
Wells were drilled to augment Rattlesnake Creek supply
Park Water Company purchased the utility

Rattlesnake Creek discontinued as water source

Park Water Company (PWC) acquired Clark Fork Water Company
PWC acquired Fort Missoula system

PWC acquired Linda Vista Water Company

PWC acquired Missoula Water Works system

Carlyle Group purchased PWC

Algonquin Power and Utilities Corp. purchased PWC
City of Missoula took ownership of the water utility

Water master planning process completed



EXISTING WATER SYSTEM
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EVALUATING THE WATER SYSTEM

STORAGE

Are water storage
requirements being met?
What new storage will be

required in the future?

SUPPLY

When and where does the
system start to run short

on water supply?

WATER QUALITY

What are the risks to water quality?
What are the implications of current
and future regulations?

PRESSURE

Are there areas of the
system where pressure is
too low or too high?

WATER RIGHTS

What changes should be
made to existing water
rights? Will new rights be
needed in the future? What
about mitigation?

FIRE FLOW

What are the required fire
flows and are they being
met?

WATER LOSS

What factors are present
that lead to water loss
in the system? And what
can we do to reduce water
loss?

RISK & RELIABILITY

WATER MAIN REHABILITATION AND REPLACEMENT

Is there sufficient back up power? How
do we increase system reliability and

resilience?

Water mains are ranked based
on a number of criteria that
represent the likelihood and
consequence of failure including
number and location of leaks,
pipe type, pipe age, pipe size,
soil conditions, and community
impacts.

The map to the right shows
the water mains targeted for
rehabilitation or replacement
including steel invasion,
kalamein, and pipes that are 75
years or older.
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RATTLESNAKE WILDERNESS DAMS

TIMELINE

00— 0

1911-1923 1983 2017

10 dams built on 8 lakes in City discontinued use of City acquired dams

present-day Rattlesnake Rattlesnake Creek for water and water rights
Wilderness Area to augment supply, maintained for from Mountain
water supply for City of Missoula emergency backup supply Water Company

Originally built to augment water supply for the City of Missoula, these approximately 100-year old structures
are approaching the end of their useful life. While it's difficult to predict when serious symptoms related to
dam safety may appear, they would be inevitable in the future. Therefore, several options were evaluated for
the dams including taking no action, rehabilitation, increasing storage, and decommissioning.

Those options were examined in terms of capital costs, life cycle costs, water rights, climate change, long-
term community needs, regulatory agency requirements and goals, and environmental impacts.

Q CONSIDERATIONS

Preserve the Water Supply for Emergency Backup: The Rattlesnake Creek water source has been
maintained as an emergency backup supply. It has limited value as a backup drinking water source
because there is currently no means for water treatment, so any use of the source would require appropriate
precautions.

Store Water for Late Season Flows in Rattlesnake Creek: Rattlesnake Creek is critical habitat for Bull Trout,
which are a threatened species. Rattlesnake Creek flows are influenced by the snow pack and runoff from the
watershed, and the flows diminish in late summer and early fall, often to less than 10 cfs. The dams provide a
means to store spring runoff for release later in the season. This may help keep temperatures low as well.

Wilderness Area Considerations: As described in this report, the Wilderness Act of 1964 puts very strict
limitations on wilderness areas in order to preserve the pristine, quiet, contemplative, and natural settings. Any
alternative needs to closely examine the impacts of work and continued operation in a wilderness area.

Water Rights Seniority: The City currently holds some of the most senior water rights in the basin at
the Rattlesnake Dams. These rights have considerable value to the community and if the dams were
decommissioned, those water right may be lost.

Q RECOMMENDATIONS

In order to maintain senior water rights, maximize the ability to release late season flows in Rattlesnake
Creek for the benefit of fish habitat (specifically bull trout) and recreation, and optimize the cost/benefit of
the considerable work required to either decommission or rehabilitate the dams, the following preliminary
recommendations have been made.

. A water rights change application process should be started to preserve and move the senior water
rights.

. Additional data collection efforts should be started (temperature, flow, survey, etc.), and further
engineering work completed to prepare for rehabilitation and decommissioning.

« Continue discussions and coordination with stakeholders engage the public in the process.
« Big Lake Dam, Sanders Lake Dam, and Glacier Lake Dam should be rehabilitated.

All other dams should be decommissioned.
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1.1

1.2

Introduction

The purpose of the Water System Master Plan (WSMP) is to describe the existing system,
define planning criteria and projected water demands, evaluate the existing facilities and
infrastructure to identify capacity and operations related needs, identify system deficiencies
(including fire flow, storage, and pressure), assess the reliability of the system, prepare a
pipeline renewal plan, develop prioritized recommendations for improvement projects and
prepare and document a comprehensive Capital Improvement Plan (CIP).

In 2017, the City of Missoula took ownership of the water system serving the Missoula
area. The system had previously been under private ownership for almost 140 years. In
2018, the City began the development of this Water System Master Plan to lay the
groundwork for operational strategies, policies, and specific projects and improvements
necessary to provide reliable water utility services in the future.

Project Goals and Objectives

Project goals and objectives were developed through meetings with city staff, city
leadership, and key stakeholders. It is important that this master plan align with the City of
Missoula Strategic Plan, which includes the overarching goal of remaining financially stable
while providing service to the City of Missoula citizens. The City’s goal is to make Missoula
a sustainable city by succeeding in three areas:

@ Fiscal sustainability;
@ Harmonious natural and built environment; and
@ Quality of life for all people in all places.

These goals have been applied to City of Missoula Public Works Department in the
following ways:

© Maintain or improve the level of service provided to the community;

@ Engage and encourage staff to develop creative solutions to service delivery and
productivity goals and implement selected solutions;

@ Establish alternative funding sources for essential Public Works services and
research potential new sources annually;

@ Structure a method of more effective communications with Council, and
subsequently citizens, to improve Council's and citizens' understanding of public
works; and

@ Continue to research and apply for all grant programs supporting clean air and water
and energy conservation supporting the natural environment.
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Specific project objectives for this WSMP include the following:

@ Growth and Development: Implement growth and development strategies and
policies that are consistent with other city utilities and provide water infrastructure
and policies (such as water conservation) to support continued sustainable growth in
the community;

@ Long-term Water Supply and Water Rights: Evaluate the reliability and resiliency of
the water supply, including water rights and provide recommendations for long-term
water supply and water rights strategies;

©® Water System Leakage Reduction: Implement industry best practices to evaluate
and report on system leakage over time. Implement strategies and policies that will
reduce real water loss over time;

@® Key Water System Management and Operational Goals: Maintain or improve the
level of service provided to customers, including enhancing city council and
customer’s knowledge of the water system and programs moving forward; and

@ Water Quality: Ensure water quality criteria are met in the short and long-term, and
provide adequate protection for the aquifer.

1.3 Document Organization

This document is divided into the following chapters:

@ Chapter 1 — Introduction

@ Chapter 2 — Missoula Water System Overview

@ Chapter 3 — Water Demand Forecasting

@ Chapter 4 — Water Rights and Regulatory Issues
@ Chapter 5 — Water Quality and Regulatory Issues
@ Chapter 6 — System Analysis

@ Chapter 7 — Condition Assessment

@ Chapter 8 — Risk and Reliability Assessment

@ Chapter 9 — Rattlesnake Dams Feasibility Study
@ Chapter 10 — Capital Improvements Plan

Additional supporting information is provided in the form of Technical Appendices as
appropriate.
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2.1 Introduction

This chapter provides an overview of the existing Missoula water system, including the
history and ownership of the system, customers served, and existing infrastructure. In
addition, this chapter provides a discussion of management and operations considerations
including water service line ownership, water loss, and water conservation.

2.2 History of the Water System

The first “water system” in Missoula began with a Native American named “One-Eyed
Riley” and his friend hauling water out of Rattlesnake Creek in a donkey cart in the 1860s.
In the early 1870s, Worden and Company began construction of a water system that
diverted water from Rattlesnake Creek through a system of wooden pipes to a small,
covered reservoir on Water Works Hill. From the
reservoir to town, the system consisted of pine logs
12 feet long and one foot in diameter through
which 2-inch holes were bored lengthwise with an
auger operated by power from a treadmill driven by
two horses. In 1901, the Rattlesnake Intake Dam
was built along with a 3-million-gallon settling
basin.

Between 1911 and 1923, 10 dams were built on
eight high mountain lakes in the present-day
Rattlesnake Wilderness Area to augment water
supply for the city of Missoula.

Rattlesnake Creek provided water to the entire
customer base until 1935 when five wells were
added to augment summer and fall demands. The
Rattlesnake watershed via Rattlesnake Creek was
used until 1983, when a Giardia problem arose Figure 2-1. Drilling South Ave. Well 1935
and its use was discontinued.

2.2.1 Ownership

In 1885, Worden and Company sold the water system to Missoula Water Works and
Milling Company. In 1895, the Missoula Mercantile bought the system and renamed it the
Missoula Water Company. In 1906, W.A. Clark purchased the Missoula Water Company,
which he combined with other holdings. In that same year, he legally changed the name to
the Missoula Light and Water Company, which was subsequently purchased by the
Montana Power Company in 1930.

In 1979, Montana Power Company sold the utility to Park Water Company (PWC) and with
the approval of the Montana Public Service Commission (PSC); PWC set up Mountain
Water Company (MWC) as a wholly owned subsidiary in Missoula, Montana. Over the
years, MWC purchased several private water companies in the community as shown on
Figure 2-2 including the Clark Fork Water Company in 1991, the Fort Missoula system in
1999, the Linda Vista Water Company in 2000, and the Missoula Water Works system in
2001.
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In 2010, the Carlyle Group purchased PWC and in 2016, it sold PWC to Algonquin Power
and Utilities Corporation. In 2014, the City of Missoula filed a condemnation lawsuit
exercising its powers of eminent domain to take over ownership of the water utility, and in
June 2017, the City took possession of the water system. The major components of the
water system include the following and are shown on Figure 2-3:

@ 40 active groundwater wells

@® 25 storage tanks or reservoirs

22 booster stations

36 pressure reducing valve stations

337 miles of water mains

Approximately 20,000 metered and 3,500 unmetered customers
10 dams in the Rattlesnake Wilderness Area

Supervisory control and data acquisition (SCADA) system

46 pressure zones

KR R C O R

1,451 city owned fire hydrants
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2.3 Water System Description

2.3.1 Service Area and Customer Connections

Service Area

The Missoula water system serves a population of about 73,000 via almost 24,000 service
connections. This includes most of the City of Missoula and East Missoula. The overall
capacity of the water system is about 74 million gallons per day (mgd), or 56 mgd with the
largest well out of service in each storage zone.

There are two main service areas in the city, the north zone and the south zone, which are
separated by the Clark Fork River (original river crossing shown in Figure 2-4). Customers
on the north side of the river are served by wells in the north service area, and customers
on the south side of the river are served by wells in the south service area. Customers in
East Missoula (a small, single-zone service area on the north side of the river), are served
by two wells in East
Missoula and through a
main and booster station
connection to the north : . skd S

service area during periods ‘ s Lo\ B : T?\‘Wﬂiw :
of high demand. The north ) mowmosian e ‘-? N G A 3\,%\%‘-

and south service areas are
connected through three
large water mains that cross
the Clark Fork River.

) Figure 2-4. River Crossing, Original Construction Photo, 1923
Customer Connections
The active service connections in the Missoula water system serve residential, business,
public authority and irrigation (Table 2-1). As shown, approximately 85% of these
customers are served through metered connections. The unmetered or flat rate
connections decrease annually as customers switch to meters, as shown in Figure 2-5.
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Figure 2-5. Metered and Flat Rate Customers

2.3.2 Supply

Missoula Aquifer

The Missoula aquifer is the primary drinking water source in Missoula and the U.S.
Environmental Protection Agency (EPA) designated it as a sole-source aquifer in 1988.

The Missoula aquifer is composed primarily of a 100 to 150 foot thick sequence of sand,
gravel, and cobbles that were deposited as a result of the glacial Lake Missoula flooding
about 12,000 to 20,000 years ago. Groundwater generally flows from east to west and the
Clark Fork River leaks water to the aquifer in the eastern portion of the valley and gains
water from the aquifer in the west. Groundwater models indicate that about 232,000 acre-
feet per year of water flow into and out of the aquifer with hydraulic conductivities ranging
from 6,150 to 18,000 feet per day”.

Although the aquifer is extremely prolific, it is susceptible to contamination from the surface
because it is unconfined and lacks a continuous overlying protective geologic unit."
However, the overall risk of contamination, particularly to the entire water supply, is low.

The aquifer is a reliable source of water since groundwater is not as susceptible to dry
periods or prolonged drought, as is surface water. The City has static water level data from
various wells in the system dating back to 1975, and the data shows that static levels have
not decreased over time. Water withdrawal (e.g., groundwater pumping) from the aquifer
is regulated by the State through the issuance of water rights to water purveyors and land
owners in the watershed to protect against over-pumping the groundwater source.

" Ross D. Miller, “Numerical flow model of the Missoula aquifer: interpretation of aquifer properties and
river interaction.” (1991). Theses, Dissertations, Professional Papers. Paper 7639.
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Table 2-1. Number and Classification of Customer Connections in the Missoula Water System

Number of Customer Connections

Metered
Residential 13,501 13,772 14,074 14,357 14,627 14,894 15,129 15,389 15,683
Business 3,319 3,375 3,420 3,494 3,546 3,587 3,667 3,693 3,735
Public authority 64 65 62 61 61 61 61 61 60
Irrigation 560 574 590 610 652 673 690 702 705
Total metered 17,444 17,786 18,146 18,522 18,886 19,215 19,547 19,845 20,183

Unmetered
Residential 5,030 4,423 4,133 3,921 3,734 3,554 3,298 3,180 3,367
Business 130 119 114 108 102 95 86 84 84
Public authority 29 23 22 3 3 1 1 1
Irrigation 242 232

Total unmetered 5,160 4,571 4,270 4,051 3,839 3,652 3,627 3,497 3,452
Total connections 22,604 22,357 22,416 22,573 22,725 22,867 23,174 23,342 23,635

Source: City of Missoula billing data by calendar year.
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Existing Water Rights

The City holds water rights from the Montana Department of Natural Resources and
Conservation (DNRC) for surface and groundwater sources for municipal use. These water
rights are within sub-basin 76M, the Lower Clark Fork Basin, and sub-basin 76H of the
Bitterroot Basin, as summarized in Table 2-2. These water rights are all for a municipal purpose
of use. These rights include existing groundwater rights and surface water rights transferred to
groundwater diversion points.

In 1903, the water system owners obtained rights to a full 55.8 cubic feet per second (cfs) of
flow from Rattlesnake Creek for municipal supply. The surface water supply was managed
under storage rights to operate eight lakes in the Rattlesnake Wilderness Area upstream of the
diversion point to maintain the flow of 55-cfs flow rights and 40,352 acre-feet storage rights.

MWC completed a change authorization with Montana DNRC to transfer the senior surface
water rights in Rattlesnake Creek as indirect use from eight production wells, but the ability to
use them as surface water rights was also maintained.

The City holds water rights for over 70,186 gallons per minute (gpm). This is equivalent to 156
cubic feet per second (cfs) or 101 million gallons per day (mgd) at groundwater well locations.

Table 2-2. Water Rights Summary
Water Right

Water Right Type Priority Date Source Name Claimed

Flow Rate

76H 10179 00 STATEMENT OF CLAIM 6/1/1877 MILLER CREEK 364.65 GPM

76H 10180 00 STATEMENT OF CLAIM 9/1/1878 MILLER CREEK 1.25 CFS

76H 10181 00 STATEMENT OF CLAIM 10/20/1883 MILLER CREEK 1.23 CFS

76H 10182 00 STATEMENT OF CLAIM 6/7/1878 M MILLER CREEK 1.06 CFS

76H 10516200  STATEMENT OF CLAIM 6/1/1877 MILLER CREEK 4.19 CFS

76H 105163 00 STATEMENT OF CLAIM 6/7/1878 MILLER CREEK 5.19 CFS

76H 105164 00  STATEMENT OF CLAIM 9/1/1878 MILLER CREEK 6.25 CFS

76H 10516500  STATEMENT OF CLAIM 5/1/1889 MILLER CREEK 1.25 CFS

76H 107536 00  STATEMENT OF CLAIM 12/18/1973 GROUNDWATER 3,998 GPM 6449.2

76H 14489 00 PROVISIONAL PERMIT 8/5/1977 GROUNDWATER 2,500 GPM 4032

76H 21443100 STATEMENT OF CLAIM 6/30/1973 MILLER CREEK 13.2 CFS

76H 22285 00 GROUNDWATER 4/6/1979 GROUNDWATER 90 GPM 13.2
CERTIFICATE

76H 26360 00 STATEMENT OF CLAIM 8/5/1981 GROUNDWATER 1,000 GPM 1613

76H 30063539 PROVISIONAL PERMIT 6/28/2012 GROUNDWATER 2,000 GPM 622.9

76H 35167 00 62-73 GW RECORD 8/5/1981 GROUNDWATER 1,200 GPM

76H 40149 00 STATEMENT OF CLAIM 5/31/1955 GROUNDWATER 1,000 GPM 1613

76H 40155 00 STATEMENT OF CLAIM 3/10/1967 GROUNDWATER 1,000 GPM 1613

76H 40156 00 STATEMENT OF CLAIM 8/28/1968 GROUNDWATER 1,000 GPM 1613



Water Right

76H 40164 00
76H 40166 00
76H 67585 00
76H 70436 00
76H 77270 00
76H 96947 00
76M 10378 00
76M 108816 00
76M 23029 00
76M 26357 00
76M 26358 00

76M 26359 00
76M 26361 00
76M 26362 00
76M 26363 00
76M 26364 00
76M 26365 00
76M 26366 00
76M 26367 00
76M 26368 00
76M 31907 00
76M 35166 00
76M 40143 00
76M 40144 00
76M 40145 00
76M 40146 00
76M 40147 00
76M 40148 00
76M 40150 00
76M 40151 00
76M 40152 00
76M 40153 00
76M 40154 00
76M 40157 00
76M 40158 00

Water Right Type

STATEMENT OF CLAIM
STATEMENT OF CLAIM
PROVISIONAL PERMIT
PROVISIONAL PERMIT
PROVISIONAL PERMIT
PROVISIONAL PERMIT
PROVISIONAL PERMIT
STATEMENT OF CLAIM
PROVISIONAL PERMIT
STATEMENT OF CLAIM
STATEMENT OF CLAIM

STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
PROVISIONAL PERMIT
62-73 GW RECORD

STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM
STATEMENT OF CLAIM

Priority Date

9/27/1972
9/24/1973
1/25/1988
4/5/1989
3/29/1991
1/26/1996
11/12/1976
1/16/1963
6/6/1979
9/24/1973
8/30/1919

12/28/1972
8/30/1919
8/30/1919
8/30/1919
8/30/1919
11/6/1923
9/8/1923
8/13/1923
11/21/1968
1/22/1981
8/5/1981
5/31/1935
5/31/1935
5/31/1935
12/31/1937
5/31/1958
8/31/1954
6/30/1957
7/31/1957
9/28/1964
9/28/1964
3/10/1967
5/13/1969
6/2/1969 G

Source Name

GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
RATTLESNAKE CREEK

GROUNDWATER
RATTLESNAKE CREEK
RATTLESNAKE CREEK
RATTLESNAKE CREEK
RATTLESNAKE CREEK
RATTLESNAKE CREEK
RATTLESNAKE CREEK
RATTLESNAKE CREEK
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
ROUNDWATER

Claimed

Flow Rate

1,000 GPM
1,000 GPM
500 GPM
3,800 GPM
455 GPM
175 GPM
6.68 CFS
2,440 GPM
1,200 GPM
120.00 GPM
2.50 CFS

33 GPM
7.54 CFS
1.76 CFS
431.00 GPM
5.22 CFS
1.43 CFS
398 GPM
1.64 CFS
1,000 GPM
2,440 GPM
1,468 GPM
2.67 CFS
2.67 CFS
2.67 CFS
1.78 CFS
2.67 CFS
2.67 CFS
2.67 CFS
2.67 CFS
2.67 CFS
1.78 CFS
148 GPM
2.67 CFS
2.67 CFS

1613
1613
350
500
341.32
120
4839
296
1936
194
300

53.37
905
212

115
623

170

104

195
1617.15
296

1937.83
1937.83
1937.83
1291.88
1937.83
1937.83
1937.83
1937.83
1937.83
1291.88
239.51

1937.83
1937.83



Water Right Water Right Type Priority Date Source Name Claimed Claimed

Flow Rate Volume

(AF)
76M 40159 00 STATEMENT OF CLAIM 7/7/1969 G ROUNDWATER 2.67 CFS 1937.83
76M 40160 00 STATEMENT OF CLAIM 12/31/1949 GROUNDWATER 2.67 CFS 1937.83
76M 40161 00 STATEMENT OF CLAIM 7/31/1948 GROUNDWATER 305 GPM 486.67
76M 40162 00 STATEMENT OF CLAIM 3/30/1955 GROUNDWATER 1.00 CFS 725.78
76M 40163 00 STATEMENT OF CLAIM 11/18/1970 GROUNDWATER 2.22 CFS 1611.23
76M 40165 00 STATEMENT OF CLAIM 8/5/1981 GROUNDWATER 3.28 CFS 2380.55
76M 40170 00 STATEMENT OF CLAIM 4/1/1866 RATTLESNAKE CREEK 24 CFS 17164.65
76M 40171 00 STATEMENT OF CLAIM 11/16/1868 RATTLESNAKE CREEK ~ 4.00 CFS 2903.11
76M 40172 00 STATEMENT OF CLAIM 4/1/1871 RATTLESNAKE CREEK 153 GPM 246.38
76M 40173 00 STATEMENT OF CLAIM 5/1/1871 RATTLESNAKE CREEK  1.62 CFS 1175.76
76M 40174 00 STATEMENT OF CLAIM 4/1/1881 RATTLESNAKE CREEK  1.16 CFS 841.9
76M 40175 00 STATEMENT OF CLAIM 5/1/1881 RATTLESNAKE CREEK  8.70 CFS 6314.27
76M 40176 00 STATEMENT OF CLAIM 6/1/1877 RATTLESNAKE CREEK 16 CFS 11706.8
76M 53867 00 PROVISIONAL PERMIT 8/22/1983 GROUNDWATER 3,000 GPM 4838.29
76M 53868 00 PROVISIONAL PERMIT 8/22/1983 GROUNDWATER 2,500 GPM 4031
76M 53872 00 PROVISIONAL PERMIT 8/22/1983 GROUNDWATER 3,000 GPM 4838.29
76M 5452 00 P  PROVISIONAL PERMIT 5/7/1975 GROUNDWATER 6.68 CFS 4839
76M 5604 00 P  PROVISIONAL PERMIT 6/3/1975 GROUNDWATER 6.68 CFS 4839
76M 6616 00 PROVISIONAL PERMIT 10/7/1975 GROUNDWATER 2,989 GPM 4821.29
76M 706 00 PROVISIONAL PERMIT 10/15/1973 GROUNDWATER 2,000 GPM 3186
76M 91259 00 PROVISIONAL PERMIT 9/4/1994 GROUNDWATER 2,440 GPM 504

Rattlesnake Lakes

Between 1911 and 1923, ten dams were constructed on eight high mountain lakes in order to
augment the city’s water supply, which dwindled in late summer and early fall. In the 1930s,
Montana Power Company purchased most of the privately held land in the drainage on the west
side of Rattlesnake Creek in order to protect the watershed. In 1980, the land was designated
as the Rattlesnake Wilderness and National Recreation Area. The Rattlesnake Wilderness
dams are listed in Table 2-3.

Table 2-3. Rattlesnake Wilderness Dams

Maximum
Storage Volume Drainage
(acre-feet)

Permit or
Easement

Name of Lake

Big Lake Easement 621 Lake Creek
Carter Lake Permit 161 Lake Creek
Glacier Lake Easement 240 Wrangle Creek
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Table 2-3. Rattlesnake Wilderness Dams

Maximum
Storage Volume Drainage
(acre-feet)

Permit or
Easement >

Name of Lake

Little Lake Easement 298 Wrangle Creek
McKinley Lake Easement 168 Lake Creek
Sanders South Lake Permit 897 Wrangle Creek
Sanders North Lake Easement 897 Wrangle Creek
Sheridan East Lake Permit 130 Lake Creek
Sheridan West Lake Permit 130 Lake Creek
Worden Lake Permit 70 Lake Creek

a Permit refers to a special-use permit from the U.S. Forest Service, which authorizes specific

use of the land for a period of time. The current special-use permit expires in 2036.
b Easement refers to an easement that was granted from the U.S. Forest Service.

Due to the high elevation and remoteness of the
Rattlesnake lakes, construction and maintenance have
always presented particular challenges. Over the years,
crews and equipment have been brought in via helicopter, @
airplane, pack animal, snowmobile, snowshoes, skis, and \
off-road motorcycle. One account from 1956 describes a water main
Ford trimotor airplane dropping 10-foot sections (70 feet
total) of 12-inch water main with a parachute attached.

In the 1950s, the water superintendent described an April
trip that “turned south” when a snowstorm descended and
three employees took shelter in one of the cabins near the
lakes. They were stranded in the cabin for three days with
nothing but black coffee until the weather broke and they
were able to hike out.? In the late 1970s, a helicopter
crash-landed into McKinley Lake; luckily, all those involved
were relatively unharmed.

The Rattlesnake Creek portion of the water system was Record, October 1956.
discontinued for daily use after a 1983 Giardia outbreak. From 1983 to present, the intake dam,
caretaker’s house (which has since been demolished), the present-day log cabin, and the
Rattlesnake dams have been maintained as an emergency backup water supply. The
Rattlesnake Creek water is separated from the present-day distribution system via an above-
ground air gap. The City estimates that water from Rattlesnake Creek could be connected to
the distribution system in about 30 minutes if necessary; however, because there is no
mechanism for treating the water, appropriate precautions would need to be taken, including
placing the system under an order to boil the water. There is an ongoing project to remove the

2 Mueller Record, October 1956, Walter Dyer, editor.
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Rattlesnake intake dam and reservoir, once this project is complete, the city will not have the
ability to connect Rattlesnake Creek water to the system.

2.3.3 Production

Wells

The Missoula water system has 40 active wells (Table 2-4), which range in depth from 86 feet
to 360 feet below ground and with capacities ranging from less than 200 gpm to 5,700 gpm.
The overall capacity of the water system is 74 mgd, or 56 mgd with the largest well in each
pressure zone out of service. The wells are relatively well-distributed throughout the service
area. The high-producing wells are close to the Clark Fork River, including the highest-
producing well, Maurice, which can pump 5,700 gpm.

Table 2-4. Wells in the Missoula Water System

Well Facility Name? Pressure Zone InsTteaalll; d Horsepower
Wi1 6th Street Well South 1935 100 1,125
W2 14th Street Well South 1935 100 1,000
W3A South Avenue Wells South 1935 100 1,250
W3B South Avenue Wells South 1984 200 2,450
w4 Sommers Street Well East Missoula 1937 50 500
W8 Schilling Street Well South 1955 100 1,000
W9 Dixon Well South 1955 100 1,000
W10 Hilda Well South 1957 100 950
W11 Agnes Well South 1957 100 1,350
W12 Judi Drive Well East Missoula 1964 50 525
W13 Mountainview Well Rattlesnake 1964 60 900
W17 Momont Well North 2014 100 1,000
W18 Willowwood Well South 1968 100 850
w19 North Russell Well North 1969 100 1,100
W20 Catlin Well South 1969 100 1,100
w21 East Central Well South 1969 100 1,250
W22 Intermountain Well South 1970 100 1,075
w23 Pattee Creek (25-hp) Well Lower Farviews 1973 25 185
w24 Pattee Creek (50-hp) Well Lower Farviews 1973 50 320
W25 Stephens Well South 1973 100 825
W26 Benton Well South 1972 100 950
w27 26th Avenue Well South 1972 50 525
W29 Orchard Well Gharrett 1973 100 950
W30 Bank Street Well North 2014 300 3,600
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Table 2-4. Wells in the Missoula Water System

Year

System Well Facility Name? Pressure Zone Horsepower

Installed

ID

W31 Kiwanis Well North 1976 300 3,400
W32 Arthur Well North 1976 300 3,800
W33 Gerald Well South 1977 300 3,800
W34 Maurice Well South 1978 500 5,700
W35 Southgate Well South 1978 300 2,425
W38 23rd Street Well East Skyview 1971 300 1,775
W39 23rd Street Well West Skyview 1971 300 1,750
W40A Linda Vista Well 1(East) Lower Linda Vista 1990 30 220
W40B Linda Vista Well 2 (North) Lower Linda Vista 1990 40 220
W40C Linda Vista Well 3 (West) Lower Linda Vista 1990 40 250
W41 Great Northern Well North 2001 100 1,200
W42 Palmer Street Well North 2001 100 1,140
w43 Canyon River Well East Missoula 2013 60 555
W45A Haugan Drive Well (North) Sophie 2015 100 1,000
W45B Haugan Drive Well (South) Sophie 2015 125 770
W45C Haugan Drive Well (West) Sophie 2015 150 1,000

a2hp = horsepower

Booster Stations

The Missoula water system has 22 booster stations (Table 2-5) including 54 booster pumps that
generally pump water from the valley floor to storage facilities on the hillside, and some that
pump water from those storage facilities to storage sites even higher on the hillside. There also
exists one small booster pump station that increases the pressure for a small pressure zone
near one of the storage tanks where higher pressure water is not available. The pumps range in
size from 3 horsepower (hp) to 150 hp and can pump 40 to 1,920 gpm.

Table 2-5. Booster Stations in the Missoula Water System

Year Horsepower Rated Flow
System ID Booster Name Pressure Zone Installed (gpm)

Gharrett Gharrett 1965
B2 Lower Elk Ridge Lower Elk Ridge 1975 60, 60, 40 690, 560, 410
B4 High Park High Park 1991 30, 60 275, 380
B5 High Park Tank Upper Farviews 1991 30, 100, 100 370, 1210, 1090
B6 Upper Elk Ridge Upper Elk Ridge 1975 10, 10 95, 45
B7 Upper Lincoln Hills Upper Lincoln Hills 1975 60, 60, 40 430, 440, 250
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Table 2-5. Booster Stations in the Missoula Water System

Year Horsepower Rated Flow
System ID Booster Name Pressure Zone Installed (gpm)

B9

B13
B14
B15
B16
B17
B18
B20
B21
B23
B24
B25
B26
B27
B28

Whitaker
Gharrett Tank
North Reservoir
Mountain View
South Reservoir
Lower Farviews
Skyview Tank
Hillview Tank
East Missoula
Mark Court
Upper Prospect
Grant Creek
Miller Creek
Mansion Heights
23 Street

Sophie Drive

Upper Farviews
Skyview
Rattlesnake
Lower Lincoln Hills
High Park

Lower Farviews
Hillview

Upper Hillview
East Missoula
Upper Linda Vista
Upper Prospect
PRV Old Quarry
Hillview

Mansion Heights
Skyview

Upper Linda Vista
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1978
1978
2006
2011
2008
2008
1979
2011
1992
1999
2011
2002
2002
2002
2006
2015

50, 40
100, 100, 100
60,60
50,150, 150
40
75,75, 150
10, 20, 20, 3
20, 20
15, 15
60, 75, 60
10, 20, 20
50, 50
10, 50, 50
100, 100
50, 50, 50

470, 300
1790, 1920, 930
980, 1020
530, 1740, 1775
550
790, 760, 1340
100, 250, 250, 30
540, 520
125, 125
355, 380, 345
210, 350, 350
440, 440
115, 245, 255
1000, 990
622, 622, 622



2.3.4 Water Storage and Distribution

Water Storage

The Missoula water system has 25 tanks and reservoirs (Table 2-6), with a total available
storage volume of 10.2 million gallons. Two of these tanks are currently inactive.

Table 2-6. Tanks and Reservoirs in the Missoula Water System

System Year Capacity
Facility Name Pressure Zones Served Installed (gallons)

North Reservoir North 1902 1,000,000
R2 Rattlesnake Reservoir Rattlesnake, PRV Richard St 1978 1,000,000
R3 South Reservoir South, PRV Fort Missoula 1979 3,000,000
R4 Lower Linda Vista Reservoir Lower Linda ,Vista, PRV Helena 1998 85,000
Dr., PRV Paul Lake / Jack Dr’
R5 Upper Linda Vista Reservoir Upper Linda Vista, PRV Mark 1998 500,000
Court
R6 Lower Prospect Reservoir North 2001 550,000
R10 Skyview Reservoir Skyview, PRV Pinewood, PRV 2000 1,000,000
Foothills / 23, PRV St. Thomas /
St. Francis
R11 Upper Prospect Reservoir Upper Prospect, PRV Klondike at 2001 150,000
Prospect, PRV Argenta at
Prospect, PRV Old Quarry
R12 East Missoula Reservoir East Missoula 2004 250,000
R13 High Park Reservoir High Park 2007 600,000
R14 Hillview Reservoir Hillview, PRV Gharrett, Upper 2013 300,000
Hillview, PRV Longview /
Grandview, PRV 57t PRV Miller
Creek at Jeff Dr.
R15 Sophie Reservoir Sophie 2015 300,000
T East Missoula Tank East Missoula 1964 50,000
T2 Lower Elk Ridge Tank Lower Elk Ridge 1988 404,000
T4 Gharrett Tank Gharrett 2007 152,350
T6 Lower Lincoln Hills Tank Lower Lincoln Hills Dr., PRV 1967 35,000
Mountainvew
T8 Upper Elk Ridge Tank Upper Elk Ridge 1989 22,000
T9 Lower Farviews Tank (north) Lower Farviews, PRV Stephens 1973 50,000
T13 Lower Farviews Tank (middle) Lower Farviews 1977 35,000
T14 Lower Farviews Tank (south) Lower Farviews 1977 35,000
T15 High Park Tank High Park 1979 85,000
T16 Upper Lincoln Hills Tank Upper Lincoln Hills 1977 41,000
T18 Hillview Tank Hillview 1985 200,000
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Table 2-6. Tanks and Reservoirs in the Missoula Water System

Facility Name Pressure Zones Served LAy Capacity
Installed (CEULLE)

T20

Upper Farviews Tank Upper Farviews 1993 400,000

Mansion Heights Tank Mansion Heights, PRV Whitaker 1998 210,000
at Mansion Heights, PRV
Whitaker at Pintlar Mtn

TOTAL 10,454,350

*Notes: PRV Paul Lane/Jack Dr. can be fed from Skyview Reservoir or from the Lower Linda Vista Reservoir

Pressure Reducing Valve Stations

The Missoula water system has 36 pressure reducing valve (PRV) stations that regulate the
water pressure delivered from higher to lower pressure zones to help control water system
pressures. A PRV station can be housed above or below ground and consists of a section of
the water main, two isolation valves, and the PRV. Most stations have pressure reading
instrumentation that is connected to the supervisory control and data acquisition (SCADA)
system and is monitored at the City’s Operations Center.

Water Distribution

The Missoula water system has about 337 miles of water mains, ranging in size from 2-inch to
30-inch in diameter, and several pipe material types. Figure 2-7 provides a summary of the
length of pipe installed by year for each material type. Approximately 70 percent of the water
mains are ductile iron, PVC, or steel, the remaining 30 percent includes asbestos concrete, cast
iron, cured in place pipe liner, HDPE, steel invasion and kalamein.

Steel invasion pipe refers to light weight, thin walled steel pipe originally manufactured during
World War Il for the purpose of carrying gas over the ground. Surplus pipe was available after
WWII and almost 10 miles of 6-inch steel invasion pipe was installed between 1946 and 1950.
This pipe has had a tendency to develop small pin hole sized leaks and has been targeted for
replacement. Approximately 4.9 miles still remain in the system.

Kalamein pipe refers to standard steel pipe that was immersed in a molten alloy made primarily
of zinc, but also tin and nickel. While the kalamein pipe itself has held up relatively well, the
joints have a tendency to lose their lead filler and leak. Of the 12 miles originally installed, 11.7
remain in service today.
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Figure 2-7 shows water mains by install year and pipe material. Figure 2-8 and 2-9 show the material
types and ages of water mains.
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Figure 2-7. Water Main by Pipe Type and Year Installed
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Figure 2-8. Miles of Water Main by Decade Installed
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Figure 2-9. Water Main Type by Miles

Note: Asbestos concrete (AC) pipe contains cement and asbestos; asbestos containing material is not generally
considered to be harmful unless it is releasing dust or fibers into the air where they can be inhaled or ingested. When AC
pipe is removed, special precautions are taken.

2.3.5 SCADA, Controls and Emergency Power

SCADA and Controls

The Missoula water system is monitored and controlled through a computerized Supervisory
Control and Data Acquisition (SCADA) system that is located in the Operations Center. The
human—machine interface (HMI) or SCADA computer located in the Operations Center uses
GE iFIX operating software to monitor and provide remote-control access to the individual
facilities. Tank settings, pump start/stop set points, lead/lag, pressure settings, and other
operational set points can be adjusted and set in the HMI at the Operations Center.

Additionally, operational trend data such as tank levels, well flow rates, pump station flows,
chlorine residual levels, and other data, are recorded and maintained in historical data files by
the HMI. These data are backed up daily. The SCADA system is not connected to the rest of
the internal information technology (IT) system, computer systems, or the internet because it is
isolated from remote access for security purposes.

Each remote water system facility is equipped with a programmable logic controller (PLC) that
provides local operational control logic that operates the facility. The water system uses Allen-
Bradley SLC 500 PLCs for all of its facilities. The PLCs are connected to the HMI at the
Operations Center via radio communication that sends operational data back to the HMI when
polled, and operational control set points that are changed at the central HMI and
communicated to individual facilities.

In the event of a communication failure between the facility PLC and HMI, the PLC retains the
last control set points and parameters it received from the HMI, and uses those until
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communication is restored. Additionally, control set points and control logic can be changed at
the facility directly to the PLC, and these are then updated to the HMI through the remote radio
communication.

If a power outage occurs, the water system has emergency generators to power many of the
facilities. However, if the facility does not have emergency backup power, the facility PLCs have
battery backup to maintain operational control and monitoring of the facility. The Operations
Center is also equipped with an emergency generator so that, in case of a widespread power
outage, the SCADA system will remain operational.

All local operational measuring devices, transmitters, and other instrumentation and controls
(I&C) monitoring equipment are connected via hard wire to the PLC.

Emergency and Backup Power

The Missoula water system has 20 portable emergency generators that can be used at wells or
booster pump stations, and two stationary generators at the utility office. There is also an
emergency generator at the Rattlesnake Dam.

2.4 Management and Operations

2.41 Water Service Line Ownership Policy

Prior to June 2017, the Missoula Water System was under private ownership and according to
the Administrative Rules of Montana, the customer owns the water service line from the water
main to the building for privately owned utilities. Now that the utility is under municipal
ownership, the City is developing strategies to assist the customer with maintenance of their
service lines. The City recently proposed an ordinance that would clarify that the property owner
is responsible for maintenance and repairs on their water service line, but the City would offer a
loan program so those repairs could be completed, then paid off over a 5 to 7 year period of
time.

Service Line Age and Type

Water service line records, called ditch cards, are
kept as a hard copy and have been cataloged in a

searchable Microsoft Access database. The The majority of water service line
database includes 27,028 records and the age, (of known type) are galvanized
pipe type, and size information available is shown installed between 30 and 60

in Tables 2-7 and 2-8. Many communities are years ago. The useful life of these

dealing with the replacement of lead water service pipes is typically about 40 years.
lines. However, there are no records of lead

service lines in Missoulas.

3 Historically, some lead swing joints have been found in the field. A swing joint is between 1 and 2 feet long
and connects the service line to the water main. When these lead swing joints are encountered, they are
replaced.
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Table 2-7. Water Service by Size

3/4" No Size
Listed

9,728 6,564 9,756

36% 24% 2% 0.16% 1% 0.4% 36%

Table 2-8. Water Service by Material Type

Galvanized Copper No Type
Listed

7,937 5,767 12,219

29% 21% 1% 3% 0% 45%
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Figure 2-10. Water Service Line by Type and Year Installed

2.4.2 Non-Revenue Water

Non-revenue water is water that has been "lost" before it reaches the customer. Losses can be
real losses (through leaks, sometimes also referred to as physical losses) or apparent losses
(for example through theft or metering inaccuracies). Non-revenue water has been an important
issue in the Missoula water system for decades. Non-revenue water has been estimated using
a variety of methods, and has been found to be between 45 and 55% of the total water
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produced or between 7,500 — 9,000 gpm. Further discussions of non-revenue water are
included in Chapter 3.

Past Efforts to Quantify and Locate
Water Loss

RESERVOIR FALL STUDIES

Since 2007, the water system operators have
conducted reservoir fall studies in the spring and
fall. The studies consistent of filling all the tanks
and reservoirs in the late evening, then turning
off all pumping facilities and measuring the
amount of water leaving the tanks over the
course of a few hours through the night. The
total amount of water leaving the tanks, minus
the estimated customer usage, provides an Figure 2-11.
estimate of the overall system leakage.
Drawbacks of this method include the need to
estimate water use; however, the procedures used have been consistent over time.

Example Valve to Valve Leak Test Results

DISTRICT METERED AREAS

In 2014, water operators began setting up district metered areas to conduct ‘valve to valve’ leak
investigations, as shown in Figures 2-11 and 2-12. Using valves to isolate a particular segment
of pipe, water flowing into the area was measured with a meter until the flow rate stabilized.
Because the pipe segments were relatively small, the operators were able to determine when
water was being used by a customer by watching the meter. When flow stabilized and there
was no detectable customer usage, the water loss was documented. To date, staff has tested
over 54 miles of water mains or about 17% of the total system. These tests have identified

Education and Awareness

RESOURCES FOR HOME OWNERS

Home owners are provided with free
home leak detection Kits.

ECONOMIC ANALYSIS

EPA’s document Best Practices to
Consider When Evaluating Water
Conservation and Efficiency as an :
Alternative for Water Supply Expansion,  Figure 2-12. Above Ground Meter Installed for a
December 2016 EPA-810-B-16-005, Valve To Valve Leak Test

states that water loss minimization and

leak management is a best practice to assist utilities in using water efficiency as an alternative

to developing new supplies.
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The American Water Works Association (AWWA) has developed a spreadsheet based water
audit tool, founded on the principles of the M36 Water Audit methodology that is designed to
help quantify and track water losses. The Missoula water system operators have utilized this
tool since 2014 as a method to quantify water loss. Worksheets from the AWWA water audit
performed for the City of Missoula for 2017 are included as Appendix A. A couple of definitions
that may be helpful include:

@ Apparent Losses: = Unauthorized Consumption + Customer Metering Inaccuracies +
Systematic Data Handling Errors. Apparent Losses include all types of inaccuracies
associated with customer metering (worn meters as well as improperly sized meters or
wrong type of meter for the water usage profile) as well as systematic data handling errors
(meter reading, billing, archiving and reporting), plus unauthorized consumption (theft or
illegal use).

@ Non-Revenue Water: Apparent Losses + Real Losses + Unbilled Metered Consumption +
Unbilled Unmetered Consumption. This is water which does not provide revenue potential
to the utility. In the City of Missoula this includes water used for street sweeping,
firefighting, hydrant flow testing, and construction water.

@ Real Losses: Physical water losses from the pressurized system (water mains and
customer service connections) and the utility’s storage tanks, up to the point of customer
consumption. In metered systems this is the customer meter, in unmetered situations this
is the first point of consumption (stop tap/tap) within the property. The annual volume lost
through all types of leaks, breaks and overflows depends on frequencies, flow rates, and
average duration of individual leaks, breaks and overflows.

There are no standard specific water loss percentage guidelines since every water utility has
unique challenges. In fact, AWWA guidance suggests that using percentage indicators to
assess water loss often provides misleading and unreliable measures of utility performance
because:

@ This type of performance indicator is mathematically skewed.

@ ltis impossible to reliably represent multiple types of non-revenue water typically
occurring in a water utility with a single simplistic percentage.

@ A simple percentage reveals nothing about water volumes and costs, the two most
important factors in water loss assessments of water utilities®.

There are a variety of factors affecting leakage and the need to repair leaks including
economics, soil percolation rates and whether or not leaks surface, and the cost / benefit of
locating and repairing leaks.

2.4.3 Water Conservation

The City of Missoula’s Conservation and Climate Action Plan (CCAP) is a planning document
that describes work on conservation and climate related initiatives including strategies and
goals for emission reductions. As shown in Figure 2-13, the City of Missoula has targeted 2025
for carbon neutrality. The water utility is one contributer to the City’s green house gas

4+ AWWA Water Loss Control Terms Defined,
http://www.awwa.org/portals/O/files/resources/water%20knowledge/water%20loss%20control/water-loss-
control-terms-defined-awwa-updated.pdf
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emissions. While the high leakage rate has a relatively small monetary cost to the City,
excessive leakage does have an emissions cost since any water that is pumped and then
leaked is an unnecessary energy output.
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Figure 2-13. Goal for Carbon Neutrality,
City of Missoula Conservation and Climate Action Plan

The City currenlty encourages water conservation by providing guidelines for irrigation and lawn
watering only during the cooler parts of the day, and encouraging flat rate customers to convert
to meters. Should the City chose to expand its water conservation measures, the following
section provides an overview of potential water conservation program elements.

Elements of a Water Conservation Program

A water conservation program can be implemented in stages over time in a progressive
manner; starting with a survey to establish a baseline, moving to public education and
awareness, then to implementation of incentives, and ultimately to enforcement measures of
non-efficient water use if necessary. This section gives some best practices that have been
effective in other parts of Montana and around the country, as well as strategies specific to the
City of Missoula.

COMMUNICATIONS

Public education and awareness is essential to a successful program and should be achieved
through a comprehensive and strategic communications plan that includes well defined
objectives and metrics for measuring its effectiveness.
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PUBLIC SURVEY

The City of Missoula has a clean, plentiful water source in the Missoula aquifer and historically
water conservation has not been a high priority. By conducting a survey, the City can achieve
the following;

@ Establish a baseline in order to evaluate the effectiveness of the proposed program.
@ Gauge residents support for various conservation measures that the City may implement.
© Gain an understanding about outdoor watering practices including automatic sprinkler use

and settings.

Demonstration Project

The City of Missoula maintains a demonstration project called the Water Wise Garden along the
banks of the Clark Fork River near downtown. This project creates awareness by highlighting
drought resistant plants and watering techniques. The City may consider adding additional
projects in other parks or partnering with a landscape company or home owners association.
These projects can provide ideas and guidance for residents on choosing native drought
resistant plants, water-wise irrigation techniques, and proper soil composition. Existing
landscaping such as mature trees should remain in place, and educational signs regarding
evapotranspiration or other topics could be added. Non-native species could also be replaced
with drought resistant plants.

Partner Organizations

The Missoula water system has maintained strategic partnerships over the years including
providing funding and support to the Watershed Education Network, the Groundwater
Academy, and various academic endeavors at the University of Montana and UC Berkeley.

These alliances can be an effective strategy to achieve effectiveness through synergy, and may
allow the City of Missoula to reach a wide audience with its comprehensive communications
strategy and leverage proxy people and organizations to deliver the message. Organizations
identified as potential partners include the following:

@ The Alliance for Water Efficiency: A non-profit organization dedicated to the efficient and
sustainable use of water. They provide training, educational materials, and guidance on
products, practices, and programs.

@ Clark Fork Coalition: A non-profit organization that educates community members about
the Clark Fork River to ensure the river remains clean & healthy.

@ Local schools: Provides an opportunity to educate the next generation about good
conservation practices. City staff members have shown interest in potentially forming a
task force to give monthly presentations or hands on workshops in local schools.

Water Rates and Rate Structure

Water rates can be a valuable economic and public policy tool to communicate water use
efficiency and water wasting to its customers. In many cases, utility customers may experience
very little connection between their water use decisions and their total bill.
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Inclined Block Tier Rate Structure

In general, an increasing block tier structure, where the cost per unit of water increases as the
consumer uses more water, is considered the most effective conservation rate structure.

An important aspect of conservation rates is designing the rate structure so a large portion (two-
thirds or more) of the charges are based on the quantity of water the customer consumes. It is
important to balance this strategy with the needs of the utility to recover fixed costs regardless
of actual water usage.

The best examples of this residential rate design include the following features: the first tier
provides minimal water usage for a typical household at the minimum reasonable price; the
subsequent tiers are priced significantly higher (greater than 50%) than the prior tier.>

Price Elasticity in Water Rates

Price elasticity of demand is a measure used in economics to show the responsiveness,

or elasticity, of the quantity demanded of a good or service to a change in its price. In other
words, as the cost of water goes up, demand may go down. In a white paper entitled Water
Rates and Conservation®, the authors describe price elasticity of water rates.

The majority of empirical studies have found the long-term residential price elasticity to range
between 0.2 and 0.6. After reviewing the evidence, Griffin (2006)” concluded that price elasticity
for annual residential water use is likely to lie in the range of 0.35 to 0.45, meaning a 10% rate
increase may produce a 3.5% to 4.5% reduction in demand over time.

In addition, residential customer demand for water is more responsive to price over the long-
term than over the short-term; it takes time for price changes to fully influence the demand for
water. Right after a price increase, consumers are mostly locked into their water using
appliances and landscaping. Thus, long term demand tends to be less inelastic than short term
demand.

Outdoor residential demand is more elastic than indoor residential demand. All things equal,
residential water users will reduce outdoor consumption more readily than indoor consumption.
The corollary of this finding is that summer demand tends to be more elastic than winter
demand, because most outdoor use occurs during the summer.

Understanding the basic principles of price elasticity in water rates will help the City of Missoula
determine where to focus a water conservation program to achieve the most cost effective
results.

Budget Based Rate Structure

This section includes a brief discussion of budget based rate structures since they are
incredibly effective at promoting water conservation, though more difficult to implement. Each
residence has an inclining block rate structure designed according to its individual needs. The
tiers are usually set based upon the quantity of occupants and the square footage of landscape

5 Alliance For Water Efficiency website. Accessed 3/7/2017. http://www.allianceforwaterefficiency.org/1Column.aspx?id=712

6 Alliance for Water Efficiency website. Accessed 3/7/2017. http://www.allianceforwaterefficiency.org/uploadedFiles/Resource_Center/Library/rates/\White-Paper-Rate-

Structures-and-Conservation-March-13-2009.pdf

7 Griffin, Ronald C. (2006). Water Resource Economics: The Analysis of Scarcity, Policies, and Projects. The MIT Press, Cambridge, MA.
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known to be the two most significant factors in residential water use. The prices of the tiers
increase significantly (greater than 50%) after the base usage tier is established.

This rate system requires a robust billing system to accommodate the quantity of individual rate
structures (possibly equal to the quantity of customers) the system also requires a formal
process to establish each homes’ base water usage and responds to the many customers likely
to appeal their base tier allotment. Water budget based rates are an effective water
conservation strategy and the rate structure is the most equitable means to base rates on the
needs of each individual household. A 2013 study of residential water budgets in Southern
California found an 18% reduction in use over three years. This rate structure can also be
adapted for non-residential customers.

In addition, a few water purveyors have implemented water budgets with punitive tiers when
budgets are exceeded and have found this rate structure to be very effective in motivating
customers to be water efficient. Often the revenue generated from punitive tiers is used to fund
the conservation programs. This sets the tone for water wasters to help fund the efforts of
customers participating in water utility conservation programs and measures.

Demand Tracking and Alerts

Many utilities across the country are taking advantage of technology to communicate with their
customers. There are many tools available that allow customers to track their water use in real
time, which provides the following advantages;

@ Customers can get alerts when they are nearing the next rate block.
@ Customers gain knowledge about their typical water use patterns.
@ Customers can be alerted in real time if they have a water leak.

@ Customers can become aware of inefficient appliances or fixtures.

The City of Missoula is in the process of upgrading their water metering system that will allow
these types of features.

YOUR HISTORICAL USAGE (IN GALLONS)

4500

Water Bill Re-Design e
The City of Missoula communicates e
monthly with its customers through the £ aw
Water bl”' ThIS IS one opportunlty to Dec Jdan Fab  Blar Apr By n i Aug Sap O WNew D Al
Communlcate the Clty73 message regardlng B Frevious Usage [l Current Usage [ Meighborhood Average

water conservation. The water bill could be
re-designed to highlight excessive use, ——— 5
advertise incentive programs, provide wrare D
information on leak detection, etc. For e} )
example, the City of Bozeman water utility
bills include a graph of the individual Figure 2-14. Example Graph from City of
customers water use compared with their ~ Bozeman Re-Designed Utility Bill
neighbors and an ‘efficient’ water user as

shown on Figure 2-14. This provides the customer with information regarding how their water
use compares to others. In addition, Bozeman has changed the billing units from CCFs to
gallons, which are a more commonly used and understood unit of measure. An example is
included in Appendix B.

How does my water usage compare
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Landscape Professionals Certification

Water consumption is closely associated with area weather conditions including but not limited
to precipitation and evapotranspiration, which is the sum of evaporation and plant transpiration.
The evapotranspiration rate indicates the amount of water used by landscapes or lost to the
atmosphere and requiring replacement in order to maintain healthy vegetation.
Evapotranspiration is a good indicator of water use. The water conservation plan should have a
strong focus on summertime peak use, and it is important to include landscape professionals in
outdoor water conservation efforts that focus on data collection (temperature, precipitation, etc.)
and efficient watering practices.

By involving landscape professionals in a water conservation program, the City may see farther
reaching impacts than by educating home owners alone. Landscape professionals assist home
owners in installing, evaluating, and adjusting watering systems.

The Irrigation Association offers a variety of certifications, including the Certified Landscape
Irrigation Auditor (CLIA) program. CLIAs are certified to perform an audit including collecting
site data, making maintenance recommendations, performing minor repairs, taking field
measurements and observations, determining irrigation uniformity and efficiency, and working
with the property owner to manage overall irrigation water use. These audits can lead to water
saving landscape retrofits.

Incentives

Many water utilities use incentives such as cash rebates for the purchase of water saving
fixtures to encourage water conservation. For example, the City of Bozeman has developed
their own rebate program. During the 2014-2015 year they invested $67,000 in rebates and
they’'ve estimated the associated water savings at 20 acre feet per year (6.5 billion gallons per
year or 17.8 MGD), which is over one million dollars in retail water costs.® Some indoor and
outdoor rebates include the following:

INDOOR

@ Rebate programs for high efficiency fixtures including washing machines, showerheads,
urinals, and toilets. Figure 2-15 below shows indoor per capital water use by type; this
data can help the City target an indoor incentive program?®.

OUTDOOR

@ Rebates for high efficiency sprinklers, rain barrel purchases and implementation, weather
sensing irrigation controllers, drip irrigation equipment, and drought tolerant plants.

8 2014-2015 City of Bozeman Water Conservation Program Update, Annual Report to the City Commission.

9 Alliance for Water Efficiency website, accessed June, 2016. http://www.allianceforwaterefficiency.org/residential-end-
uses-of-water-study-1999.aspx
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Figure 2-15. Indoor Per Capita Water Use from the Alliance
for Water Efficiency

Software Tools and Technology

Software tools and technology can provide water operators and consumers with valuable data
allowing them to make decisions. Some of these tools are described below:

© Omni Earth (www.omniearth.net): This company provides user-friendly software tools that
give specific parcel by parcel land classification and water use data that can help
municipalities effectively and efficiently target water conservation measures.

@ There are a number of companies with products that provide water operators and users
with real-time water use data and alerts via apps, email, or websites; some offer utility
billing integration as well. These include Fathom (www.gwfathom.com) and DropCountr
(dropcountr.com).

@ The Alliance for Water Efficiency Peak Day Water Demand Management Study, July
2017, details a pilot study conducted to evaluate the use of centralized remote irrigation
controls. Technological advancements have resulted in the ability of property owners to
remotely control their automated sprinkler systems. The results of the study show that
interrupting, pausing, or otherwise adjusting residential sprinklers in order to reduce or
shave peak demands can have a significant impact. This new technology could be very
valuable for water utilities seeking to manage their peak day use, which dictates many
costly infrastructure decisions. The City of Missoula could offer rebates to customers
willing to adopt and use this or similar technology.

@ Automatic meter infrastructure (AMI), often called fixed base, is a technology that
automatically collects consumption data, and may assist in achieving the City’s goals by
providing near real-time consumption data to customers. As stated above, the City is in
the process of acquiring new meters and a new AMI metering system.
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Chapter 3
Water Demand Forecasting

2018 Water System Master Plan

Missoula, Montana

W






3.1

3.1.1

Basis of Planning

The purpose of this chapter is to present the data and assumptions used as the foundation
for this water system master plan. This chapter includes the following sections:

@ Study Area: meetings were held with planning staff and water utility staff to establish
a study area boundary.

@ Existing Land Use and Future Zoning: existing land use was used to characterize
current water demand and create water duty factors; these factors were then applied
to future zoning to estimate future water demands throughout the study area.

® Master Planning Time-steps: three time steps were established, (1) existing
conditions, (2) Near Term, including developments and capital improvement projects
that are ongoing or very likely to occur in the next 3-5 years, and (3) a 20-year
projection to 2037.

@ Analysis of Historical and Current Water Demand: data was gathered to help
characterize current water customers and their water use including customer type
(residential, commercial, etc.), average day, maximum day, and peak hour usage,
seasonal water use variations, and daily water use patterns. These patterns are
applied to future demands to evaluate system needs.

@ Population Projections: traffic analysis zone (TAZ) data was used to evaluate
population growth in terms of numbers of new customers (residential and non-
residential), and establish where that growth is anticipated to occur in the study area.

@ Future Water Demand Projections: future water demand in the study area is
estimated using all the available data described in the sections above.

Additional information including links to specific neighborhood plans, and the development
of design criteria is described in Appendix C Technical Memorandum: Demand
Forecasting and Hydraulic Modeling Approach. Much of the information described in this
chapter forms the basis for the hydraulic model, which is fully described in Chapter 6.

Study Area

The City established a study area boundary to be used for this Water System Master Plan.
The boundary, which includes all existing customers and areas that could potentially be
served by the water utility through the planning horizon year (2037), is shown in Figure 3-1
below. Note that this boundary doesn’t indicate a future service area boundary but rather
the potential future service areas to be studied in this plan.

This study area boundary is consistent with the study area boundary used in the
2018/2019 Wastewater Facility Plan.
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3.1.2 Existing Land Use and Future Zoning

Missoula’s development is guided by the City and County Growth Policy documents and
neighborhood, transportation, and area plans. The City Growth Policy was adopted in 2015
and looks forward 20 years to 2035. These planning documents were reviewed to ensure
this water facility master plan is in alignment with those plans.

Land use information is used to characterize existing water use patterns for different types
of land use such as single-family residential, multi-family residential, commercial, and
industrial. These water use patterns can be expressed in terms of unit water demands,
also known as water duty factors, which represent the average daily water demands for
each type of land use. These are usually expressed in units of gallons per day per acre
(gpd/ac). Water duty factors are combined with land use data to generate future water
demand estimates. With this information, the City can project future water demands that it
will need to plan for.

Efficiently providing and extending municipal services, including water service, depends on
a sound strategy for future use of land in both fringe areas and previously developed areas
that offer redevelopment and infill opportunities. This section will describe the existing land
use and future zoning, and how this information is used to project future water demands.

Existing Land Use

Current land uses in the City of Missoula service area are primarily residential with a mix of
agricultural, light industrial, and commercial. For this study, the land use categories
provided by the City were simplified into Agricultural, Residential, Commercial/Industrial,
Private/Park/Open Space, Vacant, and Other/Blank, which incorporates blank parcels and
smaller categories not relevant for planning.' This simplification allowed the City to more
easily compare existing and future use and more closely relates land use to the water duty
factors that were determined for residential and non-residential land uses (for more
information, see the section in this chapter on water duty factors). Table 3-1 shows how
the City’s land use categories were simplified.

" These other categories include mining claims, centrally assessed non-valued property, gravel pit, tribal, lease, and
utility property.
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Table 3-1. Simplified Categories for Existing Land Use

City Land Use Category Simplified Land Use Category

Agricultural Agricultural

Business Metered Commercial/Industrial
Commercial/lndustrial Commercial/Industrial
Commercial/Industrial Commercial/Industrial
Irrigation Flat Rate Residential

Irrigation Metered Residential

Other Other/Blank
Private/Park/Open Space Private/Park/Open Space
Public Authority Metered Other/Blank
Residential Flat Rate Residential
Residential High Density Residential
Residential Low Density Residential
Residential Metered Residential

Vacant Vacant

Table 3-2 summarizes the existing land uses in the City of Missoula existing service area,
which is about 17,000 acres. Parcel ownership data was used to evaluate the current land
use.

The existing service area doesn’t perfectly overlap with the parcel data (some parcels are
partially in the existing service area and partially out of the existing service area), so the
total acreage isn’t identical. Blank parcels consisted mostly of right-of-way and were
excluded from the analysis. The resulting subset of parcels provides a good
characterization of the existing land use.

About 50% of the parcels by area are identified as improved in the existing land use
category but without a specific land use provided. To categorize these parcels, meter
billing code data was used to assign land uses to parcels. The Residential Flat Rate,
Residential Metered, and Irrigation Flat Rate categories were incorporated into the
Residential category. The Public Authority Metered category was incorporated into the
Other/Blank category. Business Metered and Irrigation Metered? was incorporated into the
Commercial/lndustrial category.

About 14% of the total service area is currently undeveloped with agriculture/rural or
vacant properties. The Agricultural, Vacant, and Other land use categories help classify
existing land use, but the City expects that these parcels will be reclassified in the future
with development.

2 The majority of Irrigation Metered accounts are commercial. The City’s commercial sewer rates are based on
metered water usage, so having a separate irrigation meter is typical of commercial users.
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Table 3-2. Existing Land Use in the Existing Service Area

Land Use Category m Percentage of Total Area

Agricultural 444 3%
Commercial/Industrial 2,085 14%
Other/Blank 5,153 34%
Private/Park/Open Space 560 4%
Residential 5,410 35%
Vacant 1,627 11%
Total? 15,278 100%

Source: Existing land use shapefile provided by the City

@ Total area doesn’t account for easements/right-of-way or portions of
parcels that are predominantly outside the service area. As a result, the
service area and parcel area differ.

Figure 3-2 shows the different land use categories as percentages of the total land use
area in the existing service area. Figure 3-3 shows the locations of land use types
throughout the existing service area.

Vacant Agricultural
10% 3%

Residential
35%

Private / Park / Commercial /
Open Space Industrial
4% 14%

Figure 3-2. Percentages of Existing Land Use
Source: Existing land use shapefile provided by the City. Total area doesn’t account for easements.
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Future Zoning

The City of Missoula Development Services provides information regarding zoning. Zoning
allows predictions to be made for future land use, and thus water requirements. For
example, if a parcel is zoned industrial, it would be appropriate to assume a commercial
water demand as opposed to a residential demand. In accordance with the City’s zoning,
the likely future land uses in the City’s current study area boundary are listed in Table 3-3,
with the different categories shown as a percentage of the total land use area.

The City provided traffic analysis zone (TAZ) data and land use planning shapefiles to
characterize and project future zoning. TAZ data are commonly used in transportation
planning models. The GIS based data includes incremental population and employment
growth projections by TAZ. While each zone varies in size, the data was created on the
parcel level. These data were used to estimate what type of growth is likely to occur across
the study area. The land use planning shapefile boundary includes 40,245 acres and it
exceeds that of the study area boundary (33,875 acres), but it was clipped to characterize
the future land use in the study area. The study area is nearly twice the size of the existing
service area, which is about 17,000 acres.

Future land use types were simplified into Commercial/Industrial, Residential, Public
Agency/Other, Public/Parks/Open Space, and Unknown. These simplified categories
provide easier comparison to the existing land use and are more consistent with the data
available for demand analysis used to develop future projections. Table 3-3 lists the future
land use and simplified land use categories.

Table 3-3. Simplified Categories for Future Land Use

City Land Use Category Simplified Land Use Category

Community Mixed Use Commercial/Industrial
Industrial Heavy Commercial/Industrial
Industrial Light Commercial/Industrial
Neighborhood Mixed Use Commercial/Industrial
Open and Resource Private/Park/Open Space
Parks and Open Lands Private/Park/Open Space
Public and Quasi-Public Public Agency

Regional Commercial and Services Commercial/Industrial
Residential High Residential

Residential Low Residential

Residential Medium Residential

Residential Medium-High Residential

Residential Rural Residential

Unknown Unknown

Urban Center Commercial/Industrial
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Table 3-4 summarizes the future land use in the study area. The predominant land use
types are projected to be Residential at 51% of the study area and Commercial/Industrial
at 23% of the study area.

Table 3-4. Future Zoning in the Study Area

Percentage of
Land Use Category Total Area

Residential 17,431 51%
Commercial / Industrial 7,909 23%
Private / Park / Open Space 3,277 10%
Public Agency 3,785 11%
Unknown / Not Designated 1,472 4%

Total? 33,875 100%

Source: Zoning shapefile provided by the City

@ Values reported in this table reflect land use within the study area
boundary to provide a comparison to the City’s existing land use.
Total area includes easements/right-of-way which were not
included in the existing land use summary shown in Table 3-2.

Figure 3-4 shows the future zoning categories as percentages within the study area
boundary. Figure 3-5 shows the locations of future land use in the study area. These data
provide a reference for future development, but all demand projections are based on TAZ.

Unknown, 2.7%

Residential Commercial/lnd
Medium Density, ustrial, 24.1%
24.3%

Private / Park /
Open Space,
9.4%

Public Agency /
Other, 11.5%

Residential High
Density, 3.9%

Figure 3-4. Percentages of Future Zoning
Source: Zoning shapefile provided by the City
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3.2 Master Planning Time-Steps

Through discussions with city water utility and planning staff, it was determined that three
time-steps would be analyzed in terms of future growth and water demands, and these
three scenarios were evaluated in the hydraulic model. These time-steps are described
below:

@ Existing time-step (2017°) — Figure 3-4 above shows the existing service area and
land use. This scenario looks at actual existing water demands for the year 2017,
which is the most recent year of complete data.

@ Near-term (5-year) time-step (2022) — Figure 3-24 shows graphically the near-term
developments, water system improvements, and existing service area. Because
there are projects and system improvements that are ongoing or upcoming, it will be
important to understand the impacts of these projects.

@ Long-term planning horizon (2037) — Figure 3-5 above shows the future land use in
the study area boundary.

3.3 Analysis of Historical and Current Water Demand

This section breaks down historical and current water use to better understand water use
by land use, customer type, time of year, and time of day.

3.3.1 Historical Customer Water Use

To address the adequacy of existing infrastructure and water supply, it's necessary to
evaluate current water demands and projections of future demands. Table 3-5 presents an
analysis of the historical quantity of water used by Missoula’s metered water customers, as
well as total annual production

Total metered water use will always be less than the amount of water produced. There are
a number of reasons for this including water used for hydrant flushing and street sweeping,
flat-rate customers, unaccounted-for water due to theft and meter inaccuracies, and water
loss due to leaks in mains and service lines and water main breaks. As shown in

Table 3-5, since 2011, metered water use has ranged from a low of 2,549 million gallons
(MG) in 2011 to a high of 3,782 MG in 2015. Typically, these annual fluctuations are found
to be associated primarily with changes in the number of accounts and various changes in
response to weather conditions, the economy, unemployment, and water loss.

3 2017 is used instead of 2018 because meter demand data are available for all of 2017.
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Table 3-5. Annual Metered Water Use and Number of Accounts (2011-2017)

Number of Metered Total Metered Annual Total Annual
Year Accounts Water Use (MG) Production (MG)

2011 18,147 2,549 8,471
2012 18,523 3,539 8,658
2013 18,888 3,551 8,747
2014 19,217 3,506 8,557
2015 19,540 3,782 8,807
2016 19,838 3,554 8,750
2017 20,115 3,231 8,658

Source: Missoula’s water billing data and production data

Figure 3-6 shows the metered residential use in gallons per capita per day (assuming
2.38 people per account, which is consistent with the TAZ data) along with the total
number of residential metered accounts. Figure 3-7 shows the metered irrigation usage in
gallons per account per day, along with the total number of accounts, and Figure 3-8
shows the same data for metered business accounts. All three graphs show per person or
per account metered water usage leveling off while the total number of accounts increases.
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Figure 3-6: Metered Residential Water Use and Number of Accounts
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Water use per capita has been decreasing across the country since its peak in 1980. This
decrease has been attributed to a variety of factors including water conservation, water
rates, water rate structures, water use efficiency (low-flow fixtures), changes in ambient
temperature, changes in land use, a shift to more multifamily and mixed-use housing
options, an awareness of water management, and economics. Figure 3-9 shows total
water use leveling off nationwide from 1980 to 2010 as population has continued to
increase across the country. Due to the number of flat rate customers and the amount of
water loss in Missoula, it is difficult to determine if per capita water loss has been similarly
decreasing in Missoula. However, Figures 3-6 and 3-8 show a slight decrease in per capita
metered use and per business account use over the last six years as the number of
accounts continues to increase. In Missoula, this could indicate a decrease in per capita
water use and it could partially be attributed to flat-rate customers converting to meters in
addition to the factors described above because metered customers tend to use less water
than flat rate customers.

Trends in population and freshwater withdrawals by source, 1950-2010
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EXPLANATION
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Figure 3-9. Trends in Water Use Nationwide (1950-2010)
Source: Estimated use of water in the United States in 2010: U.S. Geological Survey Circular 1405

Water Demand Classification by Number of Connections

Missoula has about 20,000 active metered service connections; in 2017, 76% of these
were residential and 18% were commercial/industrial accounts.
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Figure 3-10. Water Demand Classification by Number of Accounts

Water Demand Classification by Consumption

Water consumption data was analyzed to determine the percentage of metered
consumption by land use. Customers were identified in the meter data as business,
residential, irrigation, or public authority.# A 3-year average of the 2017, 2016, and 2015
consumption data was used as the existing conditions scenario in the hydraulic model of
the system.

Figure 3-11 shows the annual consumption for the various land use categories as
percentages. The land use category with the greatest water consumption is Residential,
which accounts for 48% of the total water consumption, followed by Business
(Commercial/lndustrial) accounting for 31% of the total water consumption.

4 2.3% of the customers weren't classified.
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Figure 3-11. Three-year Average Annual Water Consumption by
Land Use (2015-2017)

Seasonal Customer Water Use Water demand in the summer

Figure 3-12 shows the seasonal variation of water can be 5 times higher than
consumption based on the water billing data available winter demands.

from 2015 through 2017. Water consumption is highest
in the summer due to the increase in irrigation demand, and it ranges from about 4 million
gallons per day (MGD) in December to 21 MGD in July. Water production follows a similar
trend observed in metered customers.
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Figure 3-12. Three-year Average Metered Customer Water
Consumption by Month (2015-2017)
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Average and Maximum Monthly Water Use

Figure 3-13 and Figure 3-14 show the annual average and maximum monthly water
demand, respectively, for 2011 through 2017 based on water billing data. Water
consumption increased from 2011 through 2013 and decreased slightly from 2013 to
2016.. Figure 3-12 above shows that water use is significantly lower in winter, which will
result in a similar average demand as in previous years. A similar trend occurs in the
maximum month water demand, with 2017 showing the highest maximum month demand.
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Figure 3-13. Annual Average Metered Water Demand (2011-2017)
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Figure 3-14. Maximum Month Metered Water Demand (2011-2017)

Table 3-6 summarizes the water demand data that were analyzed. The final maximum
month peaking factor of 2.02 was obtained from an average of the past 3 years of data.
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Table 3-6. Total Annual Average and Maximum Month Metered Demand (2011-

2017)
SUITEL VR Maximum Month | Maximum Month
SER7IBCIEDT: Demand (MGD) | Peaking Factor
Year (MGD)
2011 7.00 15.19 2.17
2012 9.63 20.03 2.08
2013 9.63 20.90 2.17
2014 9.55 20.14 2.11
2015 10.33 20.51 1.99
2016 9.65 18.69 1.94
2017 10.70 22.91 2.14
3-year average 10.22 20.70 2.02

Based on the historical water use analysis, the monthly peaking factors were developed
using data from 2011 to 2017. The graph below shows the maximum monthly peaking
factors over the last 7 years. Figure 3-15 shows maximum monthly peaking factors for the
various years. Peaking factors help contrast high water demands between years and help
refine diurnal patterns and peak demands for hydraulic model analysis.
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Figure 3-15. Maximum Month Peaking Factor from Meter Data
(2011-2017)

Maximum Day Production

The City performed a mass balance on water in the system using current production data
to determine maximum-day and peak-hour demand. The maximum day demand is the
largest volume of water delivered to the system in a single day. The maximum flow rate
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delivered by the distribution system on any single hour during the year corresponds to the
peak hour water demand. The 2017 maximum day occurred on July 25th. The maximum-
day production was 43.6 MGD, and the peak-hour production was 60.7 MGD, which
includes non-revenue water. These values differ from the values presented for the
maximum month peaking factor because they were determined using the production data,
which include flat-rate water demands and water loss, whereas the maximum-month
peaking factor presented in the section above was determined directly from metered
consumption data.

Table 3-7 summarizes the maximum-day and peak-hour demands based upon 2017
production data.

Table 3-7. Maximum-Day and Peak-Hour Production (2017)
In millions of gallons per day (MGD)

21.5 43.6 60.7

Figure 3-16 shows the maximum-day diurnal demand pattern developed by the City. A
diurnal curve describes the typical water use for a specific system (or area or pressure
zone) over a 24-hour period. This diurnal pattern is used in the hydraulic model extended
period simulation to better understand how the system operates over long periods of time.
The maximum-day demand from this figure was used to determine the maximum-day and
peak-hour peaking factors.
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(July 25, 2017)

3-18



Flat-Rate Customers

In Missoula, a portion of the total water demand comes from flat-rate customers. Flat-rate
customers do not have a water meter, but instead are billed based on number of rooms
and bathrooms in a home. Flat-rate customer water use and non-revenue water is difficult
to determine accurately, since these are both unknown and un-metered values; however,
several methods have been applied to best approximate flat rate customer usage and non-
revenue water. The City completed American Water Works Association (AWWA) water
audits from 2010-2013 which are included as Appendix A. The AWWA water audit
provides a method for a water utility to input information including total water production,
billed unmetered consumption such as water used for construction, unbilled unmetered
consumption such as water used for firefighting, street cleaning, water main flushing, and
fire flow tests, and meter inaccuracies, as well as other components.

In addition, the utility has completed reservoir fall studies since 1999. The reservoir fall
studies provide an estimate of leakage in the system by storage zone. The tests consist of
measuring the drop in reservoir levels during a several hour period in the middle of the
night during a low usage time of the year (typically March and November). An assumption
is made based on AWWA guidance that customers are using 0.25 times their average day
water usage during the test.

In simple terms, the total water produced, minus the estimated leakage, should equal the
flat rate water use. Then the total flat rate use can be divided by the number of flat rate
customers; doing this predicts that flat rate customers likely use 1.7 times the typical
metered residential customer.

The number of non-metered accounts identified in the wAccounts shapefile, or GIS data,
provided by the City is consistent with information from previous water audits. Figure 3-17
shows the locations of the flat-rate customers reported in the wAccounts shapefile.

Table 3-8 lists the number of flat-rate customers, the number of metered customers, and
the ratio of flat-rate to metered customers.
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Table 3-8. Flat-Rate Customers as a Percentage of Total

Customers
Number of Number of Percentage of a7
Flat-Rate to
Flat-Rate Metered Flat-Rate
Metered
Customers Customers Customers
Year Customers?
2010 4,397 17,575 20% 0.25
2011 4,094 18,147 18% 0.23
2012 3,870 18,523 17% 0.21
2013 3,674 18,888 16% 0.19
2017 3,127 20,285 15% 0.15

2 Used to estimate flat-rate customer water demand based on metered customer
water demand.

The 2017 ratio of flat-rate customers to metered customers (0.15) was used to determine
the total flat-rate customer water demand for 2016 and 2017. The total demand from these
years was multiplied by this ratio and the calculated water use rate relative to metered
customers (1.7 times). Table 3-9 summarizes the total water consumption estimates for
flat-rate customers.

Table 3-9. Recent Flat-Rate Water
Consumption Estimates from Meter Data

Total Metered Estimated Flat-Rate
Year Consumption (MG) Consumption (MG)
2016 3,554 906
2017 3,231 824
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Significant Users

Major water users can have a significant effect on flows in the water system and on the
hydraulic model calibration. Locating these large demands is important for developing an
accurate model. Table 3-10 lists the top retail water customers as determined from the
City’'s meter data, and Figure 3-18 shows their locations throughout the City’s water
system. The figure identifier (ID) from Table 3-10 identifies significant users.

Table 3-10. Average Annual Water Use by the City’s Largest Water Customers (year)

Customer Water Use Category Average Demand Parcel Owner
Meter ID (gpm)

A069448 Public Authority Metered 214.83 University of Montana
2 A069447 Public Authority Metered 203.37 University of Montana
3 A069570 Public Authority Metered 55.51 UM Family Housing
4 A067930 Business Metered 47.44 Community Medical Center
5 A069573 Business Metered 41.96 Union Square Apts
6 A068301 Business Metered 37.67 St Patricks Hospital
7 A069635 Business Metered 34.28 American Eagle
8 A069455 Public Authority Metered 30.19 Missoula County Airport
9 A068590 Business Metered 27.35 Missoula County Detention
10 A066157 Business Metered 25.66 Missoula County Fairgrounds
12 A068836 Business Metered 25.60 Travois Village
13 A061133 Irrigation Metered 22.65 Highland Golf
14 A063376 Irrigation Metered 21.02 Wal-Mart
15 A081083 Irrigation Metered 19.26 Gateway Partners
16 A081080 Irrigation Metered 19.19 Cottonwood Condo Assoc
17 A069683 Business Metered 18.08 Holiday Inn Downtown
19 A101935 Irrigation Metered 17.08 City of Missoula Parks Dept
20 A068128 Business Metered 17.04 Doubletree/Edgewater
21 A081085 Irrigation Metered 16.96 Gateway Partners
22 A063370 Irrigation Metered 16.80 Wal-Mart
23 A081105 Irrigation Metered 15.14 Wal-Mart
24 A068202 Irrigation Metered 14.98 Creekside Apts
25 A081086 Irrigation Metered 14.96 Target
26 A101270 Irrigation Metered 14.91 City of Missoula Parks Dept
27 A117630 Irrigation Metered 14.46 City of Missoula Parks Dept
28 A080960 Irrigation Metered 14.35 Copper Run Apts
29 A081139 Irrigation Metered 14.31 Western States Equipment
30 A078321 Irrigation Metered 14.17 City of Missoula Parks Dept
31 A069641 Public Authority Metered 13.96 Aerial Fire Depot
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Customer Water Use Category Average Demand Parcel Owner
Meter ID (gpm)

33
34
35
36
37

Un-
joined

38
39
40
41
42
43
44

Apts = Apartments; Assoc = Association; Dept = Department; gpm = gallons per minute; HOA = Homeowners’

Association; ID = identifier; UM = University of Montana

A069658
A069572
A069680
A062576
A090800
A109940
A083825

A069054
A081084
A063687
A081138
A078316
A078312
A069919

Irrigation Metered

Public Authority Metered

Business Metered
Irrigation Metered
Business Metered
Irrigation Metered

Unknown

Business Metered
Irrigation Metered
Irrigation Metered
Business Metered
Irrigation Metered
Irrigation Metered

Irrigation Metered
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13.92
13.70
13.16
13.13
12.90
12.84
12.45

12.32
11.81
11.79
11.77
11.73
11.70
11.35

Lithia Motors

UM Family Housing

Big Sky Brewing

Stone Mountain HOA
Hilton Garden Inn

DirectTV AT&T Services
City of Missoula Parks Dept

Trailer Park

Gateway Partners

City of Missoula Parks Dept
Western States Equipment
City of Missoula Parks Dept
City of Missoula Parks Dept
Elk Hills HOA
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3.3.2

Non-revenue Water Estimate

Non-revenue water, also referred to as unaccounted-for water, is the difference between
the amount of water that enters Missoula’s distribution system and the amount of water
billed to Missoula’s customers. Non-revenue water is water lost from the distribution
system through a variety of ways, both authorized and unauthorized, including water for
firefighting, street sweeping, pipe flushing, hydrant testing, leakage from pipelines, meter
errors, main breaks, and theft.

Table 3-11. Average Annual
Water Production (2015-2017)

Annual Average
Year Production (MGD)

2015 2413
2016 23.97
2017 25.93
3-year average 24.68

Estimates for non-revenue water are directly related to the number of unmetered accounts.
This relationship complicates the approximation of non-revenue water leaving the system.
The City used water consumption data to estimate flat-rate customer water use by applying
the assumptions discussed in the flat-rate customer section above. These estimates were
used along with the consumption data to approximate non-revenue water.

The presence of flat-rate customers combined with water loss make it difficult to quantify
water use, since assumptions must be used for both categories. The City helped develop
assumptions that were used to estimate flat-rate water use and water loss. These

assumptions are discussed in the following sections to clarify the water demand analysis.

Approximately 52% of annual water production is estimated to be non-revenue water. If
assumptions are changed to assume equal water consumption for flat-rate and metered
customers, non-revenue water is estimated to be approximately 56% of the City’s water
production in 2016 and 2017. The estimated non-revenue water percentages reflect
approximations from previous AWWA water audits, which estimated non-revenue water at
about 47% to 52% of total production using the same assumptions.

Expressing non-revenue water as a percentage is problematic for a variety of reasons,
which is why the City has used AWWA water audits and the reservoir fall studies to
attempt to quantify water losses. Having the use of several robust, detailed performance
indicators instead of a single, simplistic indicator is a superior means by which to assess
water loss. Table 3-12 shows the monthly water use trends for a 3-year average of 2015
through 2017 and identifies the portions of flat-rate, metered, and non-revenue water.
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Table 3-12. Estimate of Non-revenue Water (2015 - 2017)
In millions of gallons per day (MGD)

Average Average Estimated Flat Estimated Non- Percent

Production Metered Rate? revenue Non-revenue

January
February
March
April

May

June

July
August
September
October
November
December

Average

Consumption

18.50 4.65 1.07 12.78 69%
18.60 5.16 1.19 12.25 66%
19.62 5.20 1.32 13.1 67%
23.33 6.85 1.33 15.15 65%
30.52 11.37 1.75 17.4 57%
37.50 17.46 2.90 17.14 46%
37.10 20.54 4.45 12.11 33%
30.16 19.46 5.24 5.46 18%
22.17 12.85 4.96 4.36 20%
19.24 6.71 3.28 9.25 48%
17.98 5.06 1.71 11.21 62%
18.19 4.18 1.29 12.72 70%
24.41 9.96 2.54 11.91 52%

a Assuming that flat-rate customers use 1.7 times as much water as metered customers.

Spatial Allocation of Non-revenue Water

Non-revenue water has been estimated by pressure zone and allocated in the hydraulic
model on an inch-diameter-mile basis to account for pipe length and diameter. Once water
demands have been spatially allocated to the model, a water balance can be performed to
compare consumption and supply in each pressure zone to determine non-revenue water
in each zone. This process is covered in greater detail in the hydraulic modeling chapter.

The City started doing reservoir fall studies in 1992 and has consistently done them at
least once per year since 1999 to quantify water loss by storage zone. These data were
used to determine which pressure zones have the most leakage, and estimates in gallons
per minute (gpm) were developed. These data will be used in conjunction with the
pressure zone level water balance to refine water loss estimates in each zone. The data
from the 2017 leak study are summarized in Table 3-13 and Figure 3-19.
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Table 3-13. Water Loss by Storage Zone (2017)

Estimated Estimated
Leakage (gpm) Percentage of
Tank Total Leakage
3 MILLION RES 4,850 55%
#1RES 2,899 33%
#2 RES 235 3%
EAST MSLA TANK 218 2%
HILLVIEW TANK 214 2%
HIGHPARK RES 169 2%
ELK RIDGE TANK 104 1%
SKYVIEW RES 56 1%
WHITAKER 400K TANK 43 0%
CRESTLINE TANKS 21 0%
GHARRETT TANK 16 0%
UPPER ELK RIDGE TANK 6 0%
LINCOLN 6 TANK 4 0%
UPPER PROSPECT 1 0%
LINCOLN HILLS TANK 0 0%
MANSION HEIGHTS TANK 0 0%
TWITE 85K RES 0 0%
TWITE 500K RES 0 0%
Total 8,838 100%

Source: 2017 City of Missoula Leak Study
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Figure 3-19. Percentage of Total Leakage by Storage Area in 2012
Source: 2012 City of Missoula Leak Study

3.3.3 Wells

According to Montana’s Ground Water Information Center, there are 3,282 wells in the
study area that are classified as either domestic, commercial, or public water supply. Some
of these will likely connect to the City of Missoula water system over time, particularly
domestic wells in areas of redevelopment. Because the number of wells is a relatively low
percentage of the total population (<5%), they have not been taken into account for total
water demands.

3.3.4 Other Public Water Supply Systems

There are a number of public water supply systems in the study area that are not currently
served by the City of Missoula. The larger systems include Phantom Hills and the Wye
Area water system. These two systems are designed to serve a total population of about
800 residential and 72 commercial connections. These systems have facilities and water
rights to serve their customers. They may be integrated into the City of Missoula water
system in the future, but further evaluations would be needed.
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3.4

Water Duty Factors and Unit Demands

A water duty factor is defined as the daily water use per some specified unit (for example,
acre, person, or dwelling unit) for a given land use type and is a common element of water
system planning. Water duty factors were developed to describe current water use by land
use and were then applied to future land use to estimate future water demands. The
methodology used to develop duty factors involves correlating historical parcel-level water
consumption data with its designated land use type so that the actual water user per acre
or per unit can be calculated. These duty factors have been developed so that more-
precise water demands can be projected and so that the basis of planning derived for
evaluating facility sizing and adequacy is improved.

Average annual unit water demands are developed for specific land use types or water
billing account types to project future water use. Since the amount of water required by a
given land use can vary widely, Missoula’s planning-level water unit demand factors were
developed based on existing water use specific to customers in the service area. Because
the type, location, and number of water customers change with time, typically the most
recent years (2011-2017) of billing data are used for the historical water use trend
analysis. Ideally, as the basis of planning for future demand conditions, unit demands
should represent current Missoula demands independent of any short-term trends. With
this in mind, Missoula’s water use history was taken into consideration in determining the
basis for current unit demands.

Unit demands for each land use type were calculated based on a 3-year average (2015—
2017) of billing data for meters from each land use category for Missoula’s entire existing
service area. Meter data included Residential, Public Authority, Business
(Commercial/lndustrial), and Irrigation, with some meters having no (blank) land use
designation. Unit demands were developed for residential and non-residential land use
types to project future-condition demands.

Duty factors for residential land use could be calculated directly from the data provided by
dividing the total amount of metered residential demand by the total meter count multiplied
by the 2.30 persons per household estimate for 2037 reported in the TAZ data. Employees
aren’t equivalent to a full-time resident, so the employee count from the 2015 TAZ data
had to be used to determine the non-residential duty factor. This required an estimate of
the non-residential flat rate water use.

To determine non-residential flat rate water use, the City removed the irrigation and
residential water demands from the total system water demand. The flat-rate use was
estimated using the ratio of flat-rate customers to metered customers (0.15) and the
assumption that flat-rate customers use 1.7 times as much water as metered customers.
The estimated total non-residential demand was divided by the total number of employees
to determine the non-residential duty factor. Table 3-14 lists the duty factors calculated
from consumption data.
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3.4.1

Table 3-14. Water Duty Factors by Land Use (2015-2017) for Metered Customers

Land Use 3-year
Residential 143.99 128.44 151.39 139.69

Non-residential 58.47 57.28 57.55 58.47
In gallons per capita per day (gpcd)

The resulting duty factor for residential development is consistent with that from the
benchmark cities provided in the demand projections section below. It’s slightly below the
duty factors provided for Miles City and Rapid City and above the duty factor for Bozeman.

These duty factors represent local consumptive water use. Typically, the ratio of duty
factors for non-residential to residential uses is between 20% and 30%. The ratio of duty
factors calculated from Missoula’s water use data is about 42%. This value can be
influenced by the non-metered demand estimates but is considered to provide an
acceptable conservative estimate of future-condition demand.

Benchmarking

Per-capita water use varies greatly between utilities. The U.S. Geological Survey’s
Description of 2005—-2010 Domestic Water Use for Selected U.S. Cities and Guidance for
Estimating Domestic Water Use examined water use data for 21 cities nationwide,
including Helena and Miles City in Montana. Total per-capita water use varied from

78 gallons per capita per day (gpcd) to 294 gpcd, and 19 of the 21 city studies showed per-
capita water use declining from 2005 to 2010. Table 3-15 shows per-capita water use for
some cities in Montana and surrounding areas.

Table 3-15. Benchmark Water Use for Cities in
Montana and Surrounding Areas

Year Average Gallons per
City Capita per Day (gpcd)

Miles City, MT 2010 150
Helena, MT 2010 170
Billings, MT 2018 181
Bozeman, MT? 2015 113
Rapid City, SDP 2017 147
Missoula, MT¢ 2017 140

a2 Bozeman'’s gpcd dropped 8% between 2013 and 2015 in
conjunction with the implementation of a water-conservation
program.

b Source: Rapid City, South Dakota, website accessed
September 17, 2017. Available at https://www.rcgov.org/rapid-
city-news-room/water-conservation-measures-in-effect-
2986.html.

¢ Value reported for Missoula reflects residential metered water
use.
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3.5 Population Projections

3.5.1 Population Growth Projections

Population growth projections were developed for a 20-year planning horizon using the
most recent TAZ data, this is consistent with the 2018/2019 Wastewater Master Plan. The
TAZ data includes 2015 population and employment numbers, and projected growth every
5-years out to 2045, including population and employment numbers for 2037°. The 2015
population data was adjusted using recent building permit data to determine the 2017
population.

Table 3-16 provides population projections by year within the study area boundary, and
Figure 3-20 shows the growth graphically.

Table 3-16. Residential Population Projections (2017—2045)

Total Population Incremental Growth Percentage Growth

2017 86,971

2022 90,631 3,660 4%
2027 95,973 5,342 6%
2032 103,633 7,660 8%
2037 116,203 12,570 12%
2045 141,421 25,218 22%

Source: City-provided TAZ data
Values reflect TAZ projections in the study area.

5 City transportation professionals created a 2037 data set specifically for use in the Water System Master Plan and
the Wastewater Facility Plan.
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Figure 3-21. Residential Growth in the Study Area

The TAZ data have categories for Retail, Service, Basic, Education, Healthcare, and
Leisure employment. The summation of each of these categories is presented as total
employment. The consumption data provided by the City were sufficient to develop
residential and non-residential factors to project growth. As a result, the total employment
was used instead of projecting water use for specific employment categories. The
percentage of total residential growth from 2017 to 2045 at each 5-year time-step observed
was used to scale the non-residential growth for each planning time-step. The total
incremental growth presented in the TAZ data (2045-2015) was multiplied by these
percentages to determine non-residential growth at each interim time-step.

Table 3-17 presents the total employment at each 5-year time-step, the total incremental
increase in employment, and the percent growth. Total employment projections are
displayed graphically in Figure 3-23.
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3.6

Table 3-17. Employment or Non-residential
Growth (2015-2045)

Total Incremental Growth
Year Employment Growth Percentage

2015 65,235

2017 65,971 736 1%
2022 67,812 1,840 3%
2027 71,572 3,761 5%
2032 76,965 5,393 7%
2037 85,814 8,849 10%
2045 103,567 17,753 17%

Source: City-provided TAZ data
Values reflect TAZ projections in the study area.

Total Employment
120,000

100,000

1.5% annual growth rate
80,000

60,000
40,000
20,000

0
2010 2015 2020 2025 2030 2035 2040 2045

Figure 3-22. Non-residential Growth

Future Water Demand Projections

Future water demand projections enable the city to understand spatial and temporal
patterns of future water use, plan for future water supply and storage locations and
quantity, and plan for system expansion. The demand-forecasting approach developed for
this Water System Master Plan update is based on the following factors:

® Baseline system demands for 2017 were developed from meter data. These demand
are spatially allocated at the parcel level.

@ Three time-steps have been developed, analyzed, and included in the hydraulic
model.
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@ For Missoula, future growth will be estimated using the City’s TAZ data to provide
residential and non-residential growth estimates for the established planning time-
steps.

© An assumption was made that flat-rate customers will continue converting to meters
at the same rate they’ve been doing for the past few years; about 5% or 181
customers per year. As stated above, it is assumed that flat rate customers use
about twice the water as metered customers; this is factored into the future water
demand projections.

@ Individual wells were assessed and because they are a small percentage of the
overage population (<5%), they have not been accounted for in future water demand
projections.

® There are a number of other public water supply systems in the study area boundary.
Some of these may connect to the City’s water system in the future. For the purpose
of the basis of planning (population projections and future water demand
projections), those customers served by other PWS’s have been included in the
demand forecasting.

@ Results should be verified against city and county planning documents and should
align with other ongoing planning efforts.

These factors are described in more detail below.

3.6.1 Near-Term Growth

Several large developments are either ongoing or have been approved and will likely be
completed in the next 3 to 5 years. In addition, the City is undertaking several capital
improvement projects, including main-replacement projects and new water storage
facilities, that are either ongoing or will likely be completed in the next 3 to 5 years.

Table 3-18 lists these developments along with their projected water demands, and Figure
3-2 shows these areas as well as planned capital improvements to the water system.
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Table 3-18. City’s Near-Term Preliminary Plans for Development

- . - Projected Average Day

Hotel Fox 250 multifamily units 60,000 SF conference, Multi-family = 45
195-room hotel, 50,000 SF
office, 35,000 SF retail

ROAM student living 488 multifamily units 6,500 SF retail Multi-family = 87.84

Millsite 500-700 residential units 150,000-2000,000 SF Residential = 42
(120 single family,400-600 Multi-family = 108
multifamily)

Mercantile/Residence Inn — 24,000 SF retail/ —

convention, 160,000 SF
hotel with 154 rooms

Teton at Maloney Ranch Residential = 488 lots 2.88 acres Residential = 171
Multi-family = 312 units Commercial = 2

Multi-family = 56
Irrigation = 21
Total = 250

Miller Creek View and Residential = 488 lots 2.3 acres Residential = 171

Linda Vista Estates Multi-family = 132 units Commercial = 2
Multi-family = 24
Irrigation = 19
Total = 216

SF = square feet
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3.6.2

3.6.3

Water Duty Factors

Average annual unit water demands are developed for Table 3-19. Water Duty
specific land use types or water billing account types to Factors for Individual
project future water use. Since the amount of water Land Uses

required by a given land use can vary widely, Missoula’s 3-year
planning-level water duty factors are developed based on Land Use Average
existing water use specific to customers in Missoula’s Category (gpcd)
service area. Residential 139.69
Ideally, as the basis of planning for future water demand Non-residential 63.37

conditions, unit demands should represent current

demands independent of any short-term trends. With this in mind, the City took Missoula’s
water use history into consideration when determining the basis for current unit demands.
Duty factors are presented in gallons per capita per day (gpcd). Table 3-19 lists the duty
factors for individual land uses for Missoula.

Flat-Rate Customers

Converting flat-rate customers to metered use will help reduce water use across the city.
To account for changes in water use trends, the City developed an annual conversion rate.
Data from previous AWWA water audits provide trends in the number of flat-rate
customers from 2010 through 2013. Other available data include the current wAccounts
billing shapefile providing information for 2017, and an updated spreadsheet dated June
2018 that indicated the number of active flat rate customers is 3,127.

The 3-year (2011-2013) estimate for flat-rate consumption indicates that on average
241 customers were converted to metered use per year. However, the rate at which flat-
rate customers are being converted to metered use is decreasing, since fewer flat-rate
customers remain. From 2013 to 2017, about 135 customers per year converted to
metered service. Assuming that the City pursues further efforts to convert flat-rate
customers to metered use, a constant reduction rate can be established to eliminate flat-
rate customers by the 20-year planning horizon.

The most recent data from the city indicates that there are about 3,127 flat-rate customers.
To eliminate flat-rate customers within the 20-year planning horizon, a conversion rate of
156 customers, on average, per year is required, which is about 5% of existing flat-rate
customers. This rate was used to develop demand projections.

Table 3-20 lists the data available to determine the rate needed to eliminate flat-rate
customers.
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3.6.4

Table 3-20. Number of Flat-Rate Customers and
Elimination Rate

Number of Change in Reduction
Flat-Rate Number of Flat- Rate per Year
Year Customers Rate Customers P
2010 4,397 — —
2011 4,094 303 7.4%
2012 3,870 224 5.7%
2013 3,674 196 5.3%
2017 3,127 547 3.7%
Historical average reduction per year 2011— 241/ 4.75%
2013 / Average Reduction Rate
Per year flat-rate conversions needed to eliminate 156 per year
flat rate customers within the 20-year planning
horizon

The City may choose to implement policies and practices that would accelerate the flat-
rate conversions, including the following;

@ Require flat-rate customers to convert to meters upon sale of their property

@ Require flat-rate customers to convert to meters during a water main replacement
project

® Offer incentives for flat-rate customers to convert to meters
@ Penalize flat-rate customers with higher water rates

@ Provide loan or grant programs for homeowners to convert from flat rates to a meter
and repair any leaking plumbing or leaking irrigation lines

Water-use reductions will be spatially allocated in the hydraulic model using the assumed
flat rate customer conversion rate and the meter shapefile that identifies the locations of
flat-rate customers.

Non-Revenue Water

Non-revenue water includes many sources such as meter inaccuracies, water used for
street sweeping, firefighting, hydrant flushing, construction water, main breaks, and water
main and service line leaks.

To address water main leaks, the City has an annual renewal program to replace poor-
condition pipelines that cause elevated water loss. In comparison to other cities, Missoula’s
climate causes increased water loss rates due to stresses put on the system during freeze-
and-thaw cycles. In addition, because the soils found in the Missoula valley are porous and
cobbly, water leaks rarely surface but instead are returned to the aquifer. The City has
tracked water loss over the past 9 years, in part to determine the effect of the renewal
program.
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The renewal program has been on hold over the past 2 to 3 years during the
condemnation trial and transition period, but the City has resumed a program of main
replacements and completed a number of main replacement projects since taking over the
system. This non-revenue water is allocated separately in the hydraulic model. To account
for the improvements performed as part of the renewal program, the historic water loss
data will be reviewed along with the miles of pipeline replaced to estimate reductions in
water loss. Reinstating the renewal program may result in similar reductions in water loss
as those that occurred from 2008 to 2015. Figure 3-24 shows the estimated leakage in the
system while the renewal program was active and after it was put on hold. The estimates
applied in the model are discussed in the hydraulic modeling chapter.

As stated in the City Growth Policy, adopted November 23, 2015, the City of Missoula has
a “focus inward” policy that promotes infill and compact development where infrastructure
and utilities already exist. This policy puts additional pressure and focus on maintaining
and either rehabilitating or replacing existing infrastructure. A robust rehabilitation or
replacement program will be important as Missoula continues to grow, and it’s critical to
reducing water loss.
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Figure 3-24. Estimated Water Leakage in Missoula (2008—-2017)

Source: City of Missoula Water Department, Reservoir Fall Studies

3.6.5 Future Demand Projections Summary
Future demand projection are presented below.

Table 3-21 and Table 3-22 summarize the water demand projections developed from the
TAZ data. Table 3-21 provides the increase in residential population and correlated
incremental increase in demand for each time-step provided in the TAZ data. Table 3-22
provides the estimated employment numbers and correlated incremental increase for each
planning time-step. Table 3-23 provides the future demand projections incorporating
residential growth, non-residential growth, and flat-rate customer demand and conversion.
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Table 3-21. Increase in Average Residential Water Demand (2017-2045)

. . Incremental Incremental
Total Population Population
T Demand Increase Demand Increase
within Study Increase from : )
Boundary Baseline 2017 from Baseline from Baseline
(gpm) (MGD)
2017a 83,969 — — —
2022 87,475 3,506 340 0.49
2027 92,615 8,646 839 1.21
2032 100,033 16,064 1,558 2.24
2037 112,306 28,337 2,749 3.96
2042b 137,029 53,061 5,147 7.41

@ Baseline production is 24.68 MGd. Baseline demand including non-metered estimates is 13.89 MGd, which is
calculated using a 3-year average.
b The study period is 2037. 2042 demands are only included for reference.

Table 3-22. Increase in Average Non-residential Water Demand
(2015-2045)

Total Employment Employment LCLELTEL L
ey proy! ploy Demand Increase
within Study Increase from .
. from Baseline
Boundary Baseline 2015
Year (gpm)
2015 65,667 — —
2017a 66,579 912 37
2022 67,947 2,280 93
2027 71,289 5,622 228
2032 76,113 10,446 424
2037 84,094 18,427 748
2042 100,170 34,503 1,401

@ Non-residential demand is estimated from 2015. To estimate the incremental
increase from 2017 to 2022, growth from 2015 to 2022 was assumed to be linear
so that growth from 2015 through 2017, which is accounted for in the consumption
data, wasn’t counted twice.
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Table 3-23. Historical and Projected Future Average and Max Day Demand
in MGD (2011-2042)

Res and Res and Flat Rate Flat Rate | Converted | Average
Non-Res Non-Res Demand Reduction Flat Rate Day
Avg. Max Demand Estimate (" [c]p)] Demand Demand
Demand (MGD) (MGD) (MGD) (MGD)
(MGD)
2011 7.0 18.9 1.79 8.8
2012 9.6 26.0 2.46 12.1
2013 9.6 26.0 2.46 12.1
2014 9.6 25.8 244 12.0
2015 10.3 27.9 2.63 12.9
2016 9.6 26.1 2.46 12.2
2017 10.7 28.9 2.61 13.3
2022 11.3 30.6 1.96 0.65 0.33 13.6
2027 12.2 33.0 1.31 0.65 0.65 14.2
2032 13.6 36.6 0.65 0.65 0.98 15.2
2037 15.7 425 0.00 0.65 1.31 17.0
2042 20.1 54.3 0.00 0.00 1.31 21.4

a8 Reduction in demand due to the conversion of flat-rate customers is based on the estimate of flat-
rate consumption using the average from 2015 through 2017 (3.58 MGD) as the current flat-rate
demand.

b Total demand is the summation of residential and non-residential demand, the flat-rate demand
estimate, and the converted flat-rate demand. The flat-rate reduction is removed from the flat-rate
demand estimate column.

€ The 3-year average estimate for flat rate consumption was applied to 2017 demands to
accommodate flat rate demand reduction estimates.

d These are customer demand and demand estimates only and do not include no-revenue water.
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Figure 3-25. Water Demand Projections (2010-2050)

This figure shows summation of incremental growth on top of future water demand. Flat-
rate consumption per customer (2017 estimate) is assumed constant in the future, and
reductions are applied based on the percentage of flat-rate customer conversions
proposed to eliminate flat-rate customers by the end of the planning period.
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4.1 Introduction

The City of Missoula acquired the privately owned water utility, Mountain Water Company,
on June 22, 2017. With the acquisition, the City took ownership of the infrastructure and
water rights associated with Mountain Water Company. The City of Missoula is the owner
of 124 water rights from both groundwater and surface water sources. It is important to
understand these rights because they define the quantity of water that the City has a legal
right to use and will dictate future growth and expansion. The purpose of this chapter is to
summarize the status of the City of Missoula’s water rights with regard to the permitted
flow rates and volumes and also compare the existing use with the permitted
appropriations. This assessment relied on data derived from the DNRC Water Rights
Bureau's records, water use records obtained from their archives and a variety of
unpublished reports. A discussion regarding the history and rules pertinent to Montana’s
water-right permitting process is presented as preface to better understand the
complexities of the City’s water rights.

4.1.1 Water Rights Background

Water rights in Montana are guided by the Doctrine of Prior Appropriation (i.e. first in time,
first in right). A person's right to use water depends on when the use of water began. The
first person to use water from a source established the first right; the second person could
establish a right to the remaining water, and so on. During dry years, the person with the
first right has the first chance to use the available water to fulfill their right. The holder of
the second right has the next chance. Water users are limited to the amount of water that
can be beneficially used.

Montana Water Use Act

The Montana Water Use Act of 1973, Title 85, Chapter 2 Montana Code Annotated (MCA)
is the most comprehensive change in Montana's water right laws in the State's history.
The act changed water rights administration significantly in a number of ways:

@ All water rights existing prior to July 1, 1973, are to be finalized through a statewide
adjudication process in state courts.

@ A permit system was established for obtaining water rights for new or additional
water developments.

© An authorization system was established for changing water rights.

@ A centralized records system was established. Prior to 1973, water rights were
recorded inconsistently in county courthouses throughout the state.

@ A system was provided to reserve water for future consumptive uses and to maintain
minimum in-stream flows for water quality, and fish and wildlife.
Water Rights Administration

Water rights in Montana are managed by three entities: the Department of Natural
Resources and Conservation (DNRC), the Montana Water Court, and the district courts.
DNRC administers the portions of the Montana Water Use Act that relate to water uses
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after June 30, 1973. DNRC provides assistance to the Water Court, which is responsible
for adjudicating water rights that existed before July 1, 1973.

Montana is divided into four water divisions, and the Water Court presides over each
division for the purpose of adjudicating existing water rights. The Water Court decides any
legal issues certified to it by DNRC that may arise in connection with a permit or change
applications, or in disputes filed in the district courts. The district courts can issue injunctive
relief while it certifies water right issues to the Water Court for decision.

DNRC maintains a central records system for all permits, changes, and certificates issued
after June 30, 1973, and for all existing water rights filed as part of the statewide
adjudication.

Adjudication of Existing Water Rights

In 1979, the legislature passed Senate Bill 76 amending the adjudication procedures
originally established by the Montana Water Use Act. Rather than adjudicating existing
(historic) water rights one basin at a time, the legislature opted for a comprehensive
general adjudication of the entire state. Existing water rights are those that originated
before July 1, 1973, the effective date of the Montana Water Use Act.

The Reserved Water Rights Compact Commission (RWRCC) was created to negotiate
compacts with federal agencies and Indian tribes to quantify their reserved water rights in
Montana. The RWRCC is an integral part of the statewide adjudication process.

On June 8, 1979, the Montana Supreme Court issued an order requiring every person
claiming ownership of an existing water right to file a statement of claim for that right with
the DNRC no later than January 1, 1982. Stockwater and domestic claims for groundwater
or instream flow were exempted from this process, though such claims could be filed
voluntarily. Existing water rights not filed by the deadline would, by statute, be conclusively
presumed to have been abandoned.

On December 7, 1981, the Montana Supreme Court extended the deadline to April 30,
1982. Over 200,000 claims were received by the deadline. A number of late filed claims
were received after that deadline. In 1992, the Montana Supreme Court ruled that
untimely-filed claims were forfeited.

In 1993, the legislature passed Senate Bill 310, which provided, under certain terms and
conditions, the remission of the forfeiture of existing rights caused by the failure to comply
with the April 30, 1982 deadline. Essentially, the remission bill revived previously forfeited
late claims and allowed an opportunity for users to file additional late water right claims in
the general adjudication process.

The priority date of a late claim may be subordinated to other timely filed existing water
rights. The deadline for filing late claims was July 1, 1996. Approximately 4,900 late
claims were filed by the July 1, 1996 deadline.

In 1997, the legislature passed Senate Bill 108, which generally revised the water
adjudication laws relating to different types of decrees. This legislation allows the Water
Court to adjudicate water right claims and to review federal reserved water right compacts
when necessary, and without the need to wait until other types of claims in the same basin
are ready for inclusion into a decree. In addition, the bill added two new sections to the
law. One requires objections to be filed at the initial decree stage, and the other allows
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claimants an opportunity to file counter objections. Since all the claims cannot be
adjudicated at once, claims are being decreed by basin for each of Montana's 85 drainage
basins.

DNRC's role in the process is to provide technical assistance to the Water Court. Prior to
the issuance of a decree, DNRC examines each claim for completeness, accuracy, and
reasonableness. The elements of a water right, individually and in combination, are
checked using examination rules adopted by the Montana Supreme Court. If DNRC finds
apparent discrepancies in the claimed right, the claimant is contacted to discuss the
issues. If the apparent discrepancies can be resolved, the claimant amends the claim
voluntarily. If the issues cannot be resolved, the water right remains as claimed, but
DNRC attaches a remark identifying the potential problem. After all claims in a basin are
examined, DNRC issues a Summary Report to the Water Court. This report is available to
the public. The court uses this report in preparing the decree for the basin.

The City of Missoula’s statements of claim have been through this process and are now
part of a temporary preliminary decree. However, these water rights were reviewed under
a previous standard and the DNRC has been directed to re-examine all claims in decrees
issued prior to March 28, 1997, so long as they are not final decrees. As such, the City of
Missoula’s claims will be subject to the re-examination. The re-examination will focus on
elements that could cause problems for water distribution under a final decree and the
application of standards that make claims more consistent throughout Montana. Summary
reports are due in the fall of 2022. Once issues raised in the re-examination are
addressed through the Water Court, the next step will be a preliminary decree, which can
only occur once the reserved water rights within the basin have been negotiated and
agreed to. After that time, the Water Court will issue a final decree. To date the Water
Court has issued only six final decrees for the 85 hydrologic basins throughout the state.

Drainage Basin Demarcation

The City of Missoula is unique in that the city limits are located within two drainage basins:
76M — the Clark Fork River Basin between the Blackfoot and Flathead Rivers; and 76H —
the Bitterroot River Basin. As such, the City of Missoula has water rights with differing
prefix designations. The drainage basin prefix is utilized to describe the administrative
basin from which water is diverted. The drainage basin boundary is the topographic divide
between the Bitterroot River and the Clark Fork River. A copy of the drainage basin map
illustrating the dividing line between 76M and 76H is provided as Figure 4-1. Given the
City’s ability to move water throughout the distribution system, water can be diverted from
Basin 76H and returned to basin 76M — resulting in what the DNRC refers to as an inter-
basin transfer of water.

4.2 Municipal Water Rights

The City of Missoula owns 59 water rights with a designated beneficial use of “municipal”.
The beneficial use term “municipal” is defined as water appropriated by and provided for
those in and around a municipality or an unincorporated town. Municipal water use has a
very broad designation encompassing all aspects of a community’s water demands,
including: potable (domestic), lawn and garden irrigation, commercial, industrial, and
recreational uses of water.
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Municipal Statements of Claim

The following narrative provides a discussion of each of Missoula’s statements of claim
designated for municipal use.

Rattlesnake Creek Statements of Claim

The City of Missoula has seven statements of claim for municipal use that allow for the
direct diversion of water from Rattlesnake Creek. Each claim represents an expansion of
the water system serving the City of Missoula since the mid 1860’s. The statements of
claim were filed by Mountain Water Company (MWC) as part of the state-wide adjudication
of water rights. In total, the seven claims allow for a maximum flow rate of 55.6 cfs (24,953
gpm) and volume of up to 40,352.87 acre-feet per (13,149,000,000 gallons) year.

Table 4-1 provides a summary of each of the Rattlesnake Creek municipal water rights. A

detailed discussion of each water right is provided in the following sections.

Table 4-1. Municipal Statements of Claim Associated with Direct Flow of Rattlesnake

Creek

Water Right

76M 40170 00

76M 40171 00

76M 40172 00

76M 40173 00

76M 40174 00

76M 40175 00

76M 40176 00

Priority
Date

4/1/1866

11/16/1868

4/1/1871

5/1/1871

4/1/1881

5/1/1881

6/1/1887

Version Type

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Total

Rattlesnake
Creek /
Groundwater

Rattlesnake
Creek /
Groundwater

Rattlesnake
Creek /
Groundwater

Rattlesnake
Creek /
Groundwater

Rattlesnake
Creek /
Groundwater

Rattlesnake
Creek /
Groundwater

Rattlesnake
Creek /
Groundwater

Diversion

Means

Wells /
Headgate

Wells /
Headgate

Wells /
Headgate

Wells /
Headgate

Wells /
Headgate

Wells /
Headgate

Wells /
Headgate

23.65

4.00

0.34

1.62

8.70

16.13

55.60

Volume
(AF)

10,614  17,164.65
1,795 2,903.11
152.6 246.38

727 1,175.76

521 841.90
3,905 6,314.27
7,239 11,706.80

24,953 40,352.87

Note: Each water right allows diversion from Rattlesnake Creek or the following wells: #3A, #3B, #21 #30, #31,

#32, #33, #34,

MW(C obtained two change authorizations that are associated with these statements of
claim. Change Authorization 76M 26358-99, which encompasses 62 of MWC’s water
rights (including all of those discussed in the following section), was authorized by DNRC
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on December 1, 2003. The primary purpose of this change authorization was to
standardize and expand the place of use for the existing water rights. This change
authorization provided MWC the ability to move water throughout the entire distribution
system. A map illustrating the place of use authorized under this change is provided as
Figure 4-2. The current water right abstracts reflects this change authorization. A project
completion notice for this change authorization is due December 31, 2024.

The initial water right change (76M 40170-99) was authorized by the DNRC on November
25, 1998. A Project Completion Notice was filed by MWC on February 4, 2009. The
change authorization allows the flow rate and volume of water appropriated via direct flow
from Rattlesnake Creek (via Statements of Claim 76M 40170 00, 76M 40171 00, 76M
40172 00, 76M 40173 00, 76M 40174 00, 76M 40175 00, and 76M 40176 00) to be
diverted from eight wells. Five of the wells: (#30 — Bank Street; #31 — Kiwanis St; #32 —
Arthur Ave; #33 — Gerald Ave; and #34 — Maurice Ave) are located within 0.5 miles of the
confluence and within 100 yards of the Clark Fork River. The other three wells (#3A —
South Ave; #3B — South Ave; and #21 — E Central) divert water from the Missoula Valley
Aquifer within 1.5 miles of the confluence of Rattlesnake Creek and the Clark Fork River.
A map illustrating the points of diversion associated with this change authorization is
provided as Figure 4-3. Change Authorization 76M 40170-99 allows these eight wells to
be operated under the historic priority dates when water is available in Rattlesnake Creek
at the historic point of diversion for the surface water rights (SWSWNE Section 2,
Township 13 North, Range 19 West). When water is not available to satisfy the historic
surface water rights on Rattlesnake Creek, the wells are operated under the existing water
rights that have a junior priority date. This change authorization allows water to be
diverted in any combination from Rattlesnake Creek or the Missoula Aquifer (groundwater)
up to the historic flow rates and volume of water rights on Rattlesnake Creek.

STATEMENT OF CLAIM 76M 40170 00

Statement of Claim 76M 40170 00 is one of seven water rights claimed by MWC for the
diversion of direct flow of water from Rattlesnake Creek. The claim has a priority date of
April 1, 1866 and allows for year-round diversion for municipal purposes. MWC objected
to the water right and the flow rate and volume were subsequently amended through the
Water Court to 23.65 cfs and 17,164.65 acre-feet, respectively. Water can be diverted from
the historic diversion on Rattlesnake Creek or any of the eight wells identified in Change
Authorization 76M 40170-99. The points of diversion associated with Statement of Claim
76M 40170 00 are illustrated in Figure 4-3 and the place of use is shown in Figure 4-2.

STATEMENT OF CLAIM 76M 40171 00

Statement of Claim 76M 40171 00 is one of the seven water rights for the direct diversion
of water from Rattlesnake Creek. This claim has a priority date of November 16, 1868 for
year-round diversion of water for municipal use. MWC objected to the water right during
the adjudication process and the flow rate and volume were subsequently amended by the
Water Court to 4.0 cfs and 2,903.11 acre-feet, respectively. Water can be diverted from
the historic diversion on Rattlesnake Creek or any of the eight wells identified in Change
Authorization 76M 40170-99. The points of diversion associated with Statement of Claim
76M 40171 00 are illustrated in Figure 4-3 and the place of use is shown in Figure 4-2.
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STATEMENT OF CLAIM 76M 40172 00

Statement of Claim 76M 40172 00 is one of the seven claims for the direct diversion of
water from Rattlesnake Creek. The claimed priority date is April 1, 1871 and the claim
allows for municipal use. MWC objected to the water right and the flow rate and volume
were subsequently amended, through the Water Court, to 152.6 gpm (0.34 cfs) and 246.38
acre-feet, respectively. This water right allows for year-round diversion from the historic
diversion on Rattlesnake Creek or any of the eight wells identified in Change Authorization
76M 40170-99. The points of diversion associated with Statement of Claim 76M 40172 00
are illustrated in Figure 4-3 and the place of use is shown in Figure 4-2.

STATEMENT OF CLAIM 76M 40173 00

Statement of Claim 76M 40173 00 is also one of the seven claims filed by MWC for the
direct diversion of water from Rattlesnake Creek. The claim has a priority date of May 1,
1871 for municipal use. MWC objected to the water right as part of the adjudication
process and the flow rate and volume were subsequently amended by the Water Court to
1.62 cfs and 1,175.76 acre-feet, respectively. This water right allows for continuous year-
round diversion from the historic diversion on Rattlesnake Creek or any of the eight wells
identified in Change Authorization 76M 40170-99. The points of diversion associated with
Statement of Claim 76M 40173 00 are illustrated in Figure 4-3 and the place of use is
shown in Figure 4-2.

STATEMENT OF CLAIM 76M 40174 00

Statement of Claim 76M 40174 00 is one of seven claims allowing for the direct diversion
of water from Rattlesnake Creek. This claim has a priority date of April 1, 1881 for
municipal use. MWC filed an objection to the water right and the flow rate and volume
were subsequently amended by the Water Court to 1.16 cfs and 841.90 acre-feet,
respectively. This water right allows for continuous year-round diversion from the historic
diversion on Rattlesnake Creek or any of the eight wells identified in Change Authorization
76M 40170-99. The points of diversion associated with Statement of Claim 76M 40173 00
are illustrated in Figure 4-3 and the place of use is shown in Figure 4-2.

STATEMENT OF CLAIM 76M 40175 00

Statement of Claim 76M 40175 00 is one of seven claims filed by MWC for the direct
diversion of water from Rattlesnake Creek. This claim has a priority date of May 1, 1881
for year-round municipal use. MWC objected to the water right and the flow rate and
volume were subsequently amended by the Water Court to 8.70 cfs and 6,314.27 acre-
feet, respectively. This water right allows for continuous year-round diversion from the
historic diversion on Rattlesnake Creek or any of the eight wells identified in Change
Authorization 76M 40170-99. The points of diversion associated with Statement of Claim
76M 40175 00 are illustrated in Figure 4-3 and the place of use is shown in Figure 4-2.

STATEMENT OF CLAIM 76M 40176 00

Statement of Claim 76M 40176 00 is one of the seven water rights for direct diversion of
water from Rattlesnake Creek. This claim has a priority date of June 1, 1887 and allows
for year-round diversion of water for municipal use. MWC objected to the water right
during the adjudication process, and the flow rate and volume were subsequently
amended through the Water Court to 16.13 cfs and 11,706.8 acre-feet, respectively.
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Water can be diverted from the historic diversion on Rattlesnake Creek or any of the eight
wells identified in Change Authorization 76M 40170-99. The points of diversion associated
with Statement of Claim 76M 40176 00 are illustrated in Figure 4-3 and the place of use is
shown in Figure 4-2.

Rattlesnake Creek Wilderness Dam Statements of Claim

The City of Missoula has eight statements of claim for dams located within the Rattlesnake
Creek drainage basin. These claims allow water to be captured and stored in Little Lake,
Sanders Lake, Glacier Lake, Sheridan Lake, Big Lake, Carter Lake, Worden Lake, and
McKinley Lake and released for municipal purposes during periods of low stream flow.
Water is conveyed through natural stream channels and diverted into the municipal water
system through the historic diversion on Rattlesnake Creek. These claims allow for a total
storage volume of up to 2,624 acre-feet per year and allow the natural flow of Rattlesnake
Creek to be augmented by up to 21.94 cfs. Water is released from the dams into the
Rattlesnake Creek drainage where it is diverted downstream into the City’s intake on
Rattlesnake Creek. Table 4-2 provides a summary of the Rattlesnake Creek reservoir
storage water rights. A map illustrating the location of the wilderness dams relative to the
general features in the area is provided as Figure 4-4. A detailed discussion of each water
right is provided in the following sections.

Table 4-2. Municipal Statements of Claim Associated with Rattlesnake Creek
Wilderness Dams

- Priority . . Volume
Water Right Date Version Type Reservoir (AF)
76M 26358 00 8/30/1919 Change Rattlesnake | e 1ake 25 1122 300.00
Authorization Creek
Change Rattlesnake Sanders
76M 2636100  8/30/1919  , Shande s ance 754 3384  905.00
76M 26362 00  8/30/1919 Change Rattlesnake  ~ Glacier 4 75 = g4 212.00
Authorization Creek Lake
76M 26363 00  8/30/1919 Change Ratflesnake  Sheridan g5 454 115.00
Authorization Creek Lake
Change Rattlesnake .
76M 2636400  8/30/1919  , Shande s BigLake 522 2343  623.00
76M 2636500  11/6/1923 Change Ratfiesnake Carter 4143 642 170.00
Authorization Creek Lake
76M 26366 00  9/8/1923 Change Reliipiele | g ag | e 104.00
Authorization Creek Lake
Change Rattlesnake McKinley
76M 2636700  8/13/1923  , Shande s o 164 736 195.00
Total 21.94 9,845 2,624.00
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Change Authorization 76M 26358-99, which encompasses 62 of MWC’s water rights
(including all of those discussed in the following section), was authorized by DNRC on
December 1, 2003. The primary purpose of this change authorization was to standardize
and expand the place of use for of the existing water rights. This change authorization
provided MWC the ability to move water throughout the entire distribution system. A map
illustrating the place of use authorized under this change is provided as Figure 4-2. The
current water right abstracts reflects this change authorization. A project completion notice
for this change authorization is due December 31, 2024.

STATEMENT OF CLAIM 76M 26358 00

Statement of Claim 76M 26358 00 allows for storage in and diversion of water from Little
Lake. The claim is for year-round municipal use of water stored in Little Lake with a priority
date of August 30, 1919. MWC objected to the water right and the Water Court
subsequently amended the flow rate and volume to 2.5 cfs and 300 acre-feet, respectively.
This volume of water is sufficient to allow diversion continuously for a period of 60 days at
the maximum flow rate of 2.5 cfs.

Little Lake is located in the SENENW of Section 19, Township 15 North, Range 18 West.
Water is stored in Little Lake and released through the natural drainage to the City’s intake
located in the SWSWNE of Section 2, Township 13 North, Range 19 West. A map
illustrating the location of Little Lake relative to the other features in the area is provided as
Figure 4-4.

STATEMENT OF CLAIM 76M 26361 00

Statement of Claim 76M 26361 00 allows for storage in and diversion of water from
Sanders Lake. The claim is for year-round municipal use of water stored in Sanders Lake
with a priority date of August 30, 1919. MWC objected to the water right and the Water
Court subsequently amended the flow rate and volume to 7.54 cfs and 905 acre-feet,
respectively. This volume is sufficient to allow water to be diverted continuously for a
period of 60 days at the maximum flow rate of 7.54 cfs.

The Sanders Lake diversion is located in the SWNENE of Section 13, Township 15 North,
Range 18 West. Water is stored in Sanders Lake and released through the natural
drainage to the City’s intake located in the SWSWNE of Section 2, Township 13 North,
Range 19 West. A map illustrating the location of Sanders Lake relative to the other
features in the area is provided as Figure 4-4.

STATEMENT OF CLAIM 76M 26362 00

Statement of Claim 76M 26362 00 allows for storage in and diversion of water from Glacier
Lake. The claim is for year-round municipal use of water stored in Glacier Lake with a
priority date of August 30, 1919. MWC objected to the water right and the Water Court
subsequently amended the flow rate and volume to 1.76 cfs and 212 acre-feet,
respectively. This volume of water is sufficient to allow the diversion of water continuously
for a period of 60 days at the maximum flow rate of 1.76 cfs.

Glacier Lake dam is located in the SWSWNW of Section 19, Township 15 North, Range 18
West. Water is stored in Glacier Lake and released through the natural drainage to the
City’s intake located in the SWSWNE of Section 2, Township 13 North, Range 19 West. A
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map illustrating the location of Glacier Lake relative to the other features in the area is
provided as Figure 4-4.

STATEMENT OF CLAIM 76M 26363 00

Statement of Claim 76M 26363 00 allows for storage in and diversion of water from
Sheridan Lake. The claim is for year-round municipal use of water stored in Sheridan Lake
with a priority date of August 30, 1919. MWC objected to the water right and the Water
Court subsequently amended the flow rate and volume to 431 gpm (0.96 cfs) and 115
acre-feet, respectively. This volume of water is sufficient to allow the diversion of water
continuously for a period of 60 days at the maximum flow rate of 431 gpm.

The Sheridan Lake dams are located in the NWSWSW and SWNWSW of Section 20,
Township 15 North, Range 18 West. Water is stored in Sheridan Lake and released
through the natural drainage to the City’s intake located in the SWSWNE of Section 2,
Township 13 North, Range 19 West. A map illustrating the location of Sheridan Lake
relative to the other features in the area is provided as Figure 4-4.

STATEMENT OF CLAIM 76M 26364 00

Statement of Claim 76M 26364 00 allows for storage in and diversion of water from Big
Lake. The claim is for year-round municipal use of water stored in Big Lake with a priority
date of August 30, 1919. MWC objected to the water right and the Water Court
subsequently amended the flow rate and volume to 5.22 cfs and 623 acre-feet,
respectively. This volume of water is sufficient to allow the diversion of water continuously
for a period of 60 days at the maximum flow rate of 5.22 cfs.

The Big Lake dam is located in the NWSESE of Section 19, Township 15 North, Range 18
West. Water is stored in Big Lake and released through the natural drainage to the City’s
intake located in the SWSWNE of Section 2, Township 13 North, Range 19 West. A map
illustrating the location of Big Lake relative to the other features in the area is provided as
Figure 4-4.

STATEMENT OF CLAIM 76M 26365 00

Statement of Claim 76M 26365 00 allows for storage in and diversion of water from Carter
Lake. The claim is for year-round municipal use of water stored in Carter Lake with a
priority date of November 6, 1923. MWC objected to the water right and the Water Court
subsequently amended the flow rate and volume to 1.43 cfs and 170 acre-feet,
respectively. This volume of water is sufficient to allow the diversion of water continuously
for a period of 60 days at the maximum flow rate of 1.43 cfs.

The Carter Lake dam is located in the SENESE of Section 30, Township 15 North, Range
18 West. Water is stored in Carter Lake and released through the natural drainage to the
City’s intake located in the SWSWNE of Section 2, Township 13 North, Range 19 West. A
map illustrating the location of Carter Lake relative to the other features in the area is
provided as Figure 4-4.

STATEMENT OF CLAIM 76M 26366 00

Statement of Claim 76M 26366 00 allows for storage in and diversion of water from
Worden Lake. The claim is for year-round municipal use of water stored in Worden Lake
with a priority date of September 8, 1923. MWC objected to the water right and the Water
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Court subsequently amended the flow rate and volume to 398 gpm (0.89 cfs) and 104
acre-feet, respectively. This volume of water is sufficient to allow the diversion of water
continuously for a period of 60 days at the maximum flow rate of 398 gpm.

The Worden Lake dam is located in the SENESW of Section 30, Township 15 North,
Range 18 West. Water is stored in Worden Lake and released through the natural
drainage to the City’s intake located in the SWSWNE of Section 2, Township 13 North,
Range 19 West. A map illustrating the location of Worden Lake relative to the other
features in the area is provided as Figure 4-4.

STATEMENT OF CLAIM 76M 26367 00

Statement of Claim 76M 26367 00 was filed August 5, 1981 by MWC for storage in and
diversion from McKinley Lake, a tributary of Rattlesnake Creek. The claimed water is for
year-round municipal uses of water stored in McKinley Lake with a priority date of August
13, 1923. . MWC objected to the water right and the Water Court subsequently amended
the flow rate and volume to 1.64 cfs and 195 acre-feet, respectively. This volume of water
is sufficient to allow the diversion of water continuously for a period of 60 days at the
maximum flow rate of 1.64 cfs.

The McKinley Lake dam is located in the NESWNE of Section 31, Township 15 North,
Range 18 West. Water is stored in McKinley Lake and released through the natural
drainage to the City’s intake located in the SWSWNE of Section 2, Township 13 North,
Range 19 West. A map illustrating the location of McKinley Lake relative to the other
features in the area is provided as Figure 4-4.

Municipal Well Statements of Claim

The City of Missoula has 30 statements of claim for wells designated as municipal use. On
paper, these water rights appropriate a total of 32,969 gpm and up to 49,569.24 acre-feet
per year for municipal use within the City of Missoula. Table 4-3 provides a summary of
each of the municipal groundwater claims. A detailed discussion of each water right is
provided in the following sections. A map illustrating the locations of each well is provided
as Figure 4-5.

Table 4-3. Municipal Statements of Claim Associated with Wells

. Priority . Diversion Well ID / Volume
Water Right Date Version Type Means GWIC (AF)
76M 26357 00 9/24/1973 clienge Groundwater Well #37 / 68306 120 194.06
Authorization ’
Change
76M 26359 00  12/28/1972 i Groundwater Well #28 / 132890 33 53.37
Authorization
76H 26360 00  8/5/1981 Clizuge Groundwater Well #14 /132030 1,000 1,613.00
Authorization ’ ’ ’
76M 26368 00  11/21/1968 Change Groundwater Well #17 / 132891 1,000 1617.15
Authorization ’ ’ :
Change
76M 40143 00  5/31/1935 g Groundwater Well #1 /151949 1,200 1,937.83
Authorization
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Table 4-3. Municipal Statements of Claim Associated with Wells

Water Right

76M 40144 00

76M 40145 00

76M 40146 00

76M 40147 00

76M 40148 00

76H 40149 00

76M 40150 00

76M 40151 00

76M 40152 00

76M 40153 00

76M 40154 00

76H 40155 00

76H 40156 00

76M 40157 00

76M 40158 00

76M 40159 00

76M 40160 00

76M 40161 00

76M 40162 00

76M 40163 00

76H 40164 00

Priority
Date

5/31/1935

5/31/1935

12/31/1937

5/31/1958

8/31/1954

5/31/1955

6/30/1957

7/31/1957

9/28/1964

9/28/1964

3/10/1967

3/10/1967

8/28/1968

5/13/1969

6/2/1969

7/7/1969

12/31/1949

7/31/1948

6/30/1955

11/18/1970

9/27/1972

Version Type

Change
Authorization

Change
Authorization

Redundant
Well

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Redundant
Well

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Change
Authorization

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater
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Diversion

Means

Well

Well

Well (x2)

Well

Well

Well

Well

Well

Well (x2)

Well

Well

Well

Well

Well

Well

Well

Well

Well

Well

Well

Well

Well ID /
GwiC

#2 /69155

#3A /151950

#4 / 132849;
#43 | 240491

#7 /132856

#8 /132857

#9 /69353

#10 /132850

#11 /132860

#12 / 132848;
#43 | 240491

#13 /68519

#15 /68453

#16 / 132828

#18 / 66872

#19 /151948

#20 / 132839

#21 /132851

#22 / 132841

#23 / 132025

#24 /69412

#25 / 132861

#26 / 132834

1,200

1,200

800

1,200

1,200

1,000

1,200

1,200

1,200

800

148

1,000

1,000

1,200

1,200

1,200

1,200

305

450

1,000

1,000

Volume
(AF)

1,937.83

1,937.83

1,291.88

1,937.83

1,937.83

1,613.00

1,937.83

1,937.83

1,937.83

1,291.88

239.51

1,613.00

1,613.00

1,937.83

1,937.83

1,937.83

1,937.83

486.67

725.78

1,611.23

1,613.00



Table 4-3. Municipal Statements of Claim Associated with Wells

o Priority . Diversion Well ID / Volume
Water Right Date Version Type Means GWIC (AF)
Change
76M 40165 00 8/5/1981 L Groundwater Well #27 / 132844 1,475 2,380.55
Authorization
76H 40166 00  9/24/1973 il Groundwater Well #29 / 67046 1,000  1,613.00
Authorization ’ ’ :
76H 107536 Change #38/66867;
00 12/18/1973 Authorization Groundwater ~ Well (x2) #39/154873 3,998 6,449.20
76M 108816 Change #41/68413;
00 1/16/1963 Authorization Groundwater ~ Well (x2) #42/68599 2,440 296.00
Totals 32,969 49,569

Change Authorization 76M 26358-99, which encompasses 62 of MWC’s water rights
(including all of those discussed in the following section), was authorized by DNRC on
December 1, 2003. The primary purpose of this change authorization was to standardize
and expand the place of use for of the existing water rights. This change authorization
provided MWC the ability to move water throughout the entire distribution system. A map
illustrating the place of use authorized under this change is provided as Figure 4-2. The
current water right abstracts reflects this change authorization. A project completion notice
for this change authorization is due December 31, 2024.

STATEMENT OF CLAIM 76M 26357 00

Statement of Claim 76M 26357 00 was filed for municipal use from Well #37 and has a
priority date of September 24, 1973. The well is located near the City’s Rattlesnake Creek
intake and dam. It appears that the well was utilized to service the caretaker’s house and
dam facility. Well #37 was drilled by Camp Well Drilling to a depth of 57 feet in 1973. A
Notice of Completion of Groundwater Appropriation by Means of Well was filed by
Montana Power Company (MPC) on September 24, 1973. The priority date was modified
by the DNRC to conform to the date the Notice of Completion was filed by MPC. A copy of
the well log (GWIC ID 68306) is provided in Attachment W.

Statement of Claim 76M 26357 00 allows for diversion of groundwater from Well #37 at a
rate of up to 120 gpm and volume of up to 194.06 acre-feet per year for municipal use;
this volume equates to year-round diversion at 120 gpom. The well is located in the
SWSWNE of Section 2, Township 13 North, Range 19 West. The point of diversion
associated with this claim is illustrated in Figure 4-5. This well does not appear to be
connected to the municipal water system in any capacity.

STATEMENT OF CLAIM 76M 26359 00

Statement of Claim 76M 26359 00 was filed for municipal use of Well #28 with a priority
date of December 28, 1972. The well is located northwest of the airport. Well #28 was
drilled by Camp Well Drilling in September 1972 to a depth of 375 feet. A Notice of
Completion of Groundwater Appropriation by Means of Well was filed by MPC on
November 28, 1973. A copy of the well log (GWIC ID 132890) is provided in Attachment
W.
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Statement of Claim 76M 26359 00 allows for diversion of groundwater from Well #28 at a
rate of up to 33 gpm and volume of 53.37 acre-feet per year for municipal uses; this
volume equates to year-round diversion at 33 gpm. The well is located in the SWSWSW
of Section 26, Township 14 North, Range 20 West. The point of diversion associated with
this claim is illustrated in Figure 4-5. This well is currently not contributing to the municipal
water system in any capacity.

STATEMENT OF CLAIM 76H 26360 00

Statement of Claim 76H 26360 00 was filed for municipal use of Well #14, which is located
near the intersection of South Russell and 39t Street. Well #14 was originally drilled to a
depth of 101 feet in 1965. However, in an effort to mitigate sand production, the well was
deepened to a total depth of 145 feet in 1976. A copy of the well log (GWIC ID 132030) is
provided in Attachment W. MWC objected to and later amended the water right to more
accurately reflect the historic use of water. Although the priority date originally claimed
was June 1, 1965, the Water Court changed the priority date to the date of the claim filing
because a notice of groundwater development was not filed in Missoula County, as
required for groundwater developments after January 1, 1962. A notice of groundwater
development for the deepening of Well #14 was filed by MWC on August 5, 1981. This
ground water development is duplicative of Statement of Claim 76H 26360 00; as such, the
groundwater certificate has been terminated.

Statement of Claim 76H 26360 00 allows for diversion of groundwater from Well #14 at a
rate of up to 1,000 gpm and volume of 1,613 acre-feet per year for municipal use. The well
is located in the SESESE of Section 32, Township 13 North. The point of diversion
associated with this claim is illustrated in Figure 4-5. This well is currently not contributing
to the municipal water system in any capacity.

STATEMENT OF CLAIM 76M 26368 00

Statement of Claim 76M 26368 00 was filed for municipal use of Well #17 with a priority
date of November 21, 1968. The well is located near the airport in Section 35, Township
14 North, Range 20 West. The well was originally constructed to serve the Momont
Industrial Park, including the airport. Well #17 was drilled by Camp Well Drilling in October
1968 to a depth of 360 feet. A Notice of Appropriation of Groundwater was filed by MPC
on November 21, 1968. A copy of the well log (GWIC ID 132891) is provided in
Attachment W.

Statement of Claim 76M 26368 00 allows for diversion of groundwater from Well #17 at a
rate of up to 1,000 gpm and volume of 1,617.15 acre-feet per year; this volume equates to
year-round diversion at 1,000 gpm). The well is located in the SWNENW of Section 25,
Township 14 North, Range 20 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40143 00

Statement of Claim 76M 40143 00 was filed for municipal use of Well #1, with a priority
date of May 31, 1935. The well is located adjacent to the Montana Rail Link Bitterroot
Branch Line railroad tracks at 6" Street West and Ivy Street. Well #1 was drilled in 1934 to
a depth of 120 feet. A Declaration of Vested Groundwater Rights was filed by MPC on
February 1, 1962. A copy of the well log (GWIC ID 151949) is provided in Attachment W.
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MW(C objected to the water right and it was amended by the Water Court to more
accurately reflect the place of use associated with this statement of claim.

Statement of Claim 76M 40143 00 allows for diversion of groundwater from Well #1 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the SWSESW of Section 21,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40144 00

Statement of Claim 76M 40144 00 allows for municipal use of water diverted from Well #2
and has a priority date of May 31, 1935. Well #2 was drilled in 1934 to a depth of 90 feet.
MPC filed a Declaration of Vested Groundwater Rights on February 1, 1962. A copy of the
well log (GWIC ID 69155) is provided in Attachment W. MWC objected to the water right
and it was amended by the Water Court to more accurately reflect the place of use
associated with this statement of claim.

Statement of Claim 76M 40144 00 allows for diversion of groundwater from Well #2 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the SWSWNE of Section 29,
Township 13 North, Range 19 West. The point of diversion and place of use associated
with this claim are illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40145 00

Statement of Claim 76M 40145 00 was filed for municipal use of Well #3 (3A) with a priority
date of May 31, 1935. The well is located off of South Avenue (Lot 15, Block 42 Homevale
Addition Subdivision). Well #3 (3A) is cased to a depth of 116 feet. A Declaration of
Vested Groundwater Rights was filed by MPC on February 1, 1962. A copy of the well log
(GWIC ID 151950) is provided in Attachment W. MWC objected to the water right and it
was amended by the Water Court to more accurately reflect the place of use associated
with this statement of claim.

Statement of Claim 76M 40145 00 allows for diversion of groundwater from Well #3 (3A) at
a rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates
to year-round diversion at 1,200 gom. The well is located in the SESWSE of Section 28,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40146 00

Statement of Claim 76M 40146 00 was filed for municipal use Well #4 located in East
Missoula (Lot 4, Block 49) and Well #43 with a priority date of December 31, 1937. Well
#4 was drilled in 1937 to a depth of 100 feet and cased to a depth of 86 feet. A
Declaration of Vested Groundwater Rights was filed by MPC on February 1, 1962. A copy
of the well log (GWIC ID 132849) is provided in Attachment W. MWC objected to the
water right and it was amended by the Water Court to more accurately reflect the place of
use associated with this statement of claim. The water right abstract includes a redundant
point of diversion (Well #43) on this claim. Well #43 was drilled by O’Keefe Drilling to a
depth of 134 feet; the well was completed June 26, 2007. A copy of the well log (GWIC ID
240491) is provided in Attachment W.
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Statement of Claim 76M 40146 00 allows for diversion of groundwater from Well #4 and
Well #43 at a rate of up to 800 gpm and volume of 1,291.88 acre-feet per year; this volume
equates to year-round diversion at 800 gpm. Well #4 is located in the SESWNE of Section
24, Township 13 North, Range 19 West and Well #43 is located in the SENWSW of
Section 18, Township 13 North, Range 18 West. The points of diversion associated with
this claim are illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40147 00

Statement of Claim 76M 40147 00 was filed for municipal use of Well #7 with a priority
date of May 31, 1958. The well is located in the old MPC Service Center Shop off of
Russell Street. Well #7 was drilled in 1958 to a depth of 110 feet. MPC filed a Declaration
of Vested Groundwater Right on February 1, 1962. A copy of the well log (GWIC ID
132856) is provided in Attachment W. MWC objected to the water right and it was
amended by the Water Court to more accurately reflect the point of diversion and place of
use associated with this statement of claim.

Statement of Claim 76M 40147 00 allows for diversion of groundwater from Well #7 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the SENESE of Section 29,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5. This well is currently not contributing to the municipal water
system in any capacity.

STATEMENT OF CLAIM 76M 40148 00

Statement of Claim 76M 40148 00 allows for municipal use of Well #8 with a priority date
of August 31, 1954. According to the well log, the well was drilled in August 1954 to a
depth of 117 feet. A Declaration of Vested Groundwater Rights was filed by MPC on
February 1, 1962. A copy of the well log (GWIC ID 132857) is provided in Attachment W.
MW(C objected to the water right and it was amended by the Water Court to more
accurately reflect the point of diversion and place of use associated with this statement of
claim.

Statement of Claim 76M 40148 00 allows for diversion of groundwater from Well #8 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the SWSESW of Section 29,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76H 40149 00

Statement of Claim 76H 40149 00 allows for municipal use of Well #9 with a priority date of
May 31, 1955. The well is located adjacent to the Montana Rail Link railroad tracks and
Dixon Avenue. Well #9 was drilled in 1955 to a depth of 132 feet. A Declaration of Vested
Groundwater Rights was filed by MPC on February 1, 1962. A copy of the well log (GWIC
ID 69353) is provided in Attachment W. MWC objected to the water right and it was
amended by the Water Court to more accurately reflect the point of diversion and place of
use associated with this statement of claim.

Statement of Claim 76H 40149 00 allows for diversion of groundwater from Well #9 at a
rate of up to 1,000 gpm and volume of 1,613 acre-feet per year; this volume equates to
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year-round diversion at 1,000 gpm. The well is located in the NENWSW of Section 32,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40150 00

Statement of Claim 76M 40150 00 allows for municipal use of Well #10 with a priority date
of June 30, 1957. The well is located off of Hilda Avenue (SE corner of Lot 2, Block 43,
Hammond Addition 3). Well #10 was drilled in 1957 to a depth of 147.7 feet. MPC filed a
Declaration of Vested Groundwater Rights on February 1, 1962. A copy of the well log
(GWIC ID 132850) is provided in Attachment W. MWC objected to the water right and it
was amended by the Water Court to more accurately reflect the point of diversion and
place of use associated with this statement of claim.

Statement of Claim 76M 40150 00 allows for diversion of groundwater from Well #10 at a
rate of up to 1,200 gpm and up to 1,937.83 acre-feet per year; this volume equates to year-
round diversion at 1,200 gpm. The well is located in the SWSENW of Section 27,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40151 00

Statement of Claim 76M 40151 00 was filed for municipal use of Well #11 with a priority
date of July 31, 1957. The well is located near Agnes Street and Park Street (SE corner of
Lot 7, Block 5, Bitterroot Homes Addition). Well #11 was drilled in 1957 to a depth of 117
feet and a Declaration of Vested Groundwater Rights was filed by MPC on February 1,
1962. A copy of the well log (GWIC ID 132860) is provided in Attachment W. MWC
objected to the water right and it was amended by the Water Court to more accurately
reflect the place of use associated with this statement of claim.

Statement of Claim 76M 40151 00 allows for diversion of groundwater from Well #11 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the SESWNE of Section 33,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40152 00

Statement of Claim 76M 40152 00 allows for municipal use of Well #12 and Well #43 with
a priority date of September 28, 1964. The well is located in the near 5" Street and Sunset
Lane (Lot 1, Block 1, Art Pine Addition — East Missoula). Well #12 was drilled in 1964 to a
depth of 107 feet. A Declaration of Vested Groundwater Rights was filed by MPC on
February 1, 1962. A copy of the well log (GWIC ID 132848) is provided in Attachment W.
MW(C objected to the water right and it was amended by the Water Court to more
accurately reflect the place of use associated with this statement of claim. The water right
includes a redundant point of diversion (Well #43) on this claim. Well #43 was drilled by
O’Keefe Drilling to a depth of 134 feet; the well was completed June 26, 2007. A copy of
the well log (GWIC ID 240491) is provided in Attachment W.

Statement of Claim 76M 40152 00 allows for diversion of groundwater from Well #12 and
Well #43 located at a rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year.
Well #12 is located in the SWNWNE of Section 24, Township 13 North, Range 19 West
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and Well #43 is located in the SENWSW of Section 18, Township 13 North, Range 18
West. This volume equates to year-round diversion at 1,200 gpm. The points of diversion
associated with this claim are illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40153 00

Statement of Claim 76M 40153 00 allows municipal use of Well #13 with a priority date of
September 28, 1964. The well is located south of Mountain View Drive in the East
Rattlesnake area and was drilled in 1964 to a depth of 130 feet. A Notice of Completion of
Groundwater Appropriation by Means of Well was filed by MPC on September 28, 1964. A
copy of the well log (GWIC ID 68519) is provided in Attachment W. MWC objected to the
water right and it was amended by the Water Court to more accurately reflect the place of
use associated with this statement of claim.

Statement of Claim 76M 40153 00 allows for diversion of groundwater from Well #13 at a
rate of up to 800 gpm and volume of 1,291.88 acre-feet per year; this volume equates to
year-round diversion at 800 gpm. The well is located in the NENENW of Section 14,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40154 00

Statement of Claim 76M 40154 00 was filed for municipal use of Well #15 with a priority
date of March 10, 1967. The well is located near Rattlesnake Drive and Tamarack Street
in the East Rattlesnake area and was drilled in 1965 to a depth of 151 feet. A Notice of
Completion of Groundwater Appropriation by Means of Well was filed by MPC on March
10, 1967. A copy of the well log (GWIC ID 68453) is provided in Attachment W. MWC
objected to the water right and it was amended by the Water Court to more accurately
reflect the point of diversion and place of use associated with this statement of claim.

Statement of Claim 76M 40154 00 allows for diversion of groundwater from Well #15 at a
rate of up to 148 gpm and volume of 239.51 acre-feet per year; this volume equates to
year-round diversion at 148 gpm. The well is located in the NWNWNE of Section 11,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5. This well is currently not contributing to the municipal water
system in any capacity.

STATEMENT OF CLAIM 76H 40155 00

Statement of Claim 76H 40155 00 allows for municipal use of Well #16 with a priority date
of March 10, 1967. Well #16 is located adjacent to 24" Street and was drilled in 1966 to a
depth of 120 feet. A Notice of Completion of Groundwater Appropriation by Means of Well
was filed by MPC on March 10, 1967. A copy of the well log (GWIC ID 132828) is
provided in Attachment W. MWC objected to the water right and it was amended by the
Water Court to more accurately reflect the point of diversion and place of use associated
with this statement of claim.

Statement of Claim 76H 40155 00 allows for diversion of groundwater from Well #16 at a
rate of up to 1,000 gpm and volume of 1,613 acre-feet per year; this volume equates to
year-round diversion at 1,000 gpm. The well is located in the SWNENW of Section 6,
Township 12 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

4-22



STATEMENT OF CLAIM 76H 40156 00

Statement of Claim 76H 40156 00 allows for municipal use of Well #18 with a priority date
of August 28, 1968. The well is located adjacent to Garrett Avenue and was drilled in 1966
by Camp Well Drilling to a depth of 105 feet. A Notice of Completion of Groundwater
Appropriation by Means of Well was filed by MPC on August 28, 1968. A copy of the well
log (GWIC ID 66872) is provided in Attachment W. MWZC objected to the water right and it
was amended by the Water Court to more accurately reflect the place of use associated
with this statement of claim.

Statement of Claim 76H 40156 00 allows for diversion of groundwater from Well #18 at a
rate of up to 1,000 gpm and volume of 1,613 acre-feet per year; this volume equates to
year-round diversion at 1,000 gpm. The well is located in the NWNWNW of Section 6,
Township 12 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40157 00

Statement of Claim 76M 40157 00 was filed for municipal use of Well #19 with a priority
date of May 13, 1969. The well is located near Rattlesnake Drive and Tamarack Street in
the East Rattlesnake area. Well #19 was drilled in 1969 to a depth of 109.5 feet. A Notice
of Completion of Groundwater Appropriation by Means of Well was filed by MPC on May
13, 1969. A copy of the well log (GWIC ID 151948) is provided in Attachment W. MWC
objected to the water right and it was amended by the Water Court to more accurately
reflect the place of use associated with this statement of claim.

Statement of Claim 76M 40157 00 allows for diversion of groundwater from Well #19 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the NWNWSW of Section 16,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40158 00

Statement of Claim 76M 40158 00 allows for municipal use Well #20 with a priority date of
June 2, 1969. The well is located off of Catlin Drive south of 4t Street West. Well #20
was drilled in 1969 to a depth of 143.7 feet. A Notice of Appropriation of Groundwater was
filed by MPC on June 2, 1969. A copy of the well log (GWIC ID 132839) is provided in
Attachment W. MWC objected to the water right and it was amended by the Water Court
to more accurately reflect the place of use associated with this statement of claim.

Statement of Claim 76M 40158 00 allows for diversion of groundwater from Well #20 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the NWSESE of Section 20,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40159 00

Statement of Claim 76M 40159 00 was filed for municipal use of Well #21 with a priority
date of July 7, 1969. Well #21 is located near Hilda Avenue and E Central Ave and was
drilled in 1969 to a depth of 137 feet. A Notice of Appropriation of Groundwater was filed
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by MPC on July 7, 1969. A copy of the well log (GWIC ID 132851) is provided in
Attachment W. MWC objected to the water right and it was amended by the Water Court
to more accurately reflect the point of diversion and place of use associated with this
statement of claim.

Statement of Claim 76M 40159 00 allows for diversion of groundwater from Well #21 at a
rate of up to 1,200 gpm and 1,937.83 acre-feet per year; this volume equates to year-
round diversion at 1,200 gpm. The well is located in the NESWSW of Section 27,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40160 00

Statement of Claim 76M 40160 00 allows for municipal use Well #22 with a priority date of
December 31, 1949. The well is located near the intersection of Walnut and Wyoming
Streets. Well #22 was drilled in 1949 to a depth of 92 feet and a Notice of Completion of
Groundwater Development by Means of Well was filed in December of 1949. A copy of
the well log (GWIC ID 132841) is provided in Attachment W. MWC objected to the water
right and it was amended by the Water Court to more accurately reflect the point of
diversion and place of use associated with this statement of claim.

Statement of Claim 76M 40160 00 allows for diversion of groundwater from Well #22 at a
rate of up to 1,200 gpm and volume of 1,937.83 acre-feet per year; this volume equates to
year-round diversion at 1,200 gpm. The well is located in the NESWNE of Section 21,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40161 00

Statement of Claim 76M 40161 00 was filed for municipal use of Well #23 with a priority
date of July 31, 1948. The well is located near the intersection of Pattee Creek Drive and
Park Street. Well #23 was drilled in 1945 to a depth of 116 feet. A copy of the well log
(GWIC ID 132025) is provided in Attachment W. MWC objected to the water right and it
was amended by the Water Court to more accurately reflect the point of diversion and
place of use associated with this statement of claim.

Statement of Claim 76M 40161 00 allows for diversion of groundwater from Well #23 at a
rate of up to 305 gpm and volume of 486.67 acre-feet per year; this volume equates to
year-round diversion at 305 gpm. The well is located in the NWNESE of Section 33,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40162 00

Statement of Claim 76M 40162 00 allows for municipal use of Well #24 with a priority date
of June 30, 1955. Well #24 is located near the intersection of Pattee Creek Drive and Park
Street and was drilled in 1948 to a depth of 120 feet. A Declaration of Vested
Groundwater Rights was filed in December of 1970. A copy of the well log (GWIC ID
69412) is provided in Attachment W. MWC objected to the water right and it was amended
by the Water Court to more accurately reflect the point of diversion and place of use
associated with this statement of claim.
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Statement of Claim 76M 40162 00 allows for diversion of groundwater from Well #24 at a
rate of up to 450 gpm and volume of 725.78 acre-feet per year; this volume equates to
year-round diversion at 450 gpm. The well is located in the NWNESE of Section 33,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40163 00

Statement of Claim 76M 40163 00 was filed for municipal use of Well #25 with a priority
date of November 18, 1970. Well #25 is located near the intersection of Stephens Avenue
and 34t Street and was drilled in 1966 to a depth of 146 feet. A Notice of Completion of
Groundwater Appropriation by Means of Well was filed in December of 1970. A copy of
the well log (GWIC ID 132861) is provided in Attachment W. MWC objected to the water
right and it was amended by the Water Court to more accurately reflect the point of
diversion and place of use associated with this statement of claim.

Statement of Claim 76M 40163 00 allows for diversion of groundwater from Well #25 at a
rate of up to 1,000 gpm and volume of 1,611.23 acre-feet per year; this volume equates to
year-round diversion at 1,000 gpm. The well is located in the NWSESW of Section 33,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76H 40164 00

Statement of Claim 76H 40164 00 allows for municipal use of Well #26 with a priority date
of September 27, 1972. The well is located adjacent to Garrett Avenue and was drilled by
Camp Well Drilling in 1971 to a depth of 125 feet. A Notice of Completion of Groundwater
Appropriation by Means of Well was filed by MPC on September 27, 1972. A copy of the
well log (GWIC ID 132834) is provided in Attachment W. MWC objected to the water right
and it was amended by the Water Court to more accurately reflect the place of use
associated with this statement of claim.

Statement of Claim 76H 40164 00 allows for diversion of groundwater from Well #26 at a
rate of up to 1,000 gpm and volume of 1,613 acre-feet per year; this volume equates to
year-round diversion at 1,000 gpm. The well is located in the SENENE of Section 32,
Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 40165 00

Statement of Claim 76M 40165 00 was filed for municipal use of Well #27 with a priority
date of August 5, 1981. The well is located off of 26" Avenue between Spurgin Road and
Sunset Lane. Well #27 was drilled in 1972 to a depth of 125 feet. A Notice of Completion
of Groundwater Development was filed August 5, 1981. A copy of the well log (GWIC ID
132844) is provided in Attachment W. MWC objected to the water right and it was
amended by the Water Court to more accurately reflect the point of diversion and place of
use associated with this statement of claim.

Statement of Claim 76M 40165 00 allows for diversion of groundwater from Well #27 at a
rate of up to 1,475 gpm and volume of 2,380.55 acre-feet per year; this volume equates to
year-round diversion at 1,475 gpm. The well is located in the NWSENE of Section 30,
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Township 13 North, Range 19 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76H 40166 00

Statement of Claim 76H 40166 00 allows for municipal use of Well #29 with a priority date
of September 24, 1973. The well is located adjacent to Orchard Avenue and was drilled by
Camp Well Drilling in 1973 to a depth of 136 feet. A Notice of Completion of Groundwater
Appropriation by Means of Well was filed by MPC on September 24, 1973. A copy of the
well log (GWIC ID 67046) is provided in Attachment W. MWC objected to the water right
and it was amended by the Water Court to more accurately reflect the place of use
associated with this statement of claim.

Statement of Claim 76H 40166 00 allows for diversion of groundwater from Well #29 at a
rate of up to 1,000 gpm and volume of 1,613 acre-feet per year; this volume equates to
year-round diversion at 1,000 gpm. The well is located in the NWSENE of Section 1,
Township 12 North, Range 20 West. The point of diversion associated with this claim is
illustrated in Figure 4-5.

STATEMENT OF CLAIM 76H 107536 00

Statement of Claim 76H 107536 00 was filed for municipal use of water diverted from Well
#38 and Well #39 with a priority date of December 18, 1973. The wells are located near
the Linda Vista Subdivision east of 23 Street. Well completion information on the abstract
indicates there are two wells, both of which are 126 feet deep. The wells were completed
by Liberty Drilling and Pump Company in June 1971. A copy of the well logs (GWIC ID
66867 and 154873) are provided in Attachment W. The Bureau of Indian Affairs objected
to this water right, resulting in an amendment to the priority date (December 18, 1973) and
the points of diversion through the Water Court.

Statement of Claim 76H 107536 00 allows for diversion of groundwater from two wells,
Well #38 and Well #39, both of which are located in the SENENW of Section 6, Township
12 North, Range 19 West. Water can be diverted at a rate of up to 3,998 gpm (in
combination) for an annual diverted volume of 6,449.2 acre-feet; this volume equates to
year-round diversion at 3,998 gpm. The points of diversion and place of use associated
with this claim are illustrated in Figure 4-5.

STATEMENT OF CLAIM 76M 108816 00

Statement of Claim 76M 26368 00 was filed by the City of Missoula - Special Improvement
District #459 on October 28, 1981. Prior to filing the claim, the City of Missoula filed an
application to change on January 22, 1981. The application to change was filed to modify
the purpose from domestic and industrial to municipal and to add the new storage tanks
constructed as part of the system. The subsequent statement of claim, with a priority date
of January 16, 1963, was then filed for the proposed use rather than the historic use. As
such, the DNRC claim file does not reflect the use of water prior to July 1, 1973.

Both the change application and statement of claim are for municipal use of water diverted
from two wells (Well #41 and Well #42) located near Palmer Street. The water system
was utilized to serve Special Improvement District 459 with a period of use from October 1
through March 31, annually. A new permit application (76M 31907 00) was filed on the
same wells to include water use from April 1 to September 30, annually. Well #41 was
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constructed for the American Crystal Sugar Company in 1962 and is drilled to a depth of
218 feet below ground surface (bgs). Well #42 was drilled by Camp Well Drilling and
Pump Company to a depth of 171 feet; well construction was completed on June 5, 1981.
A copy of the well logs (GWIC ID 68413 and 68599) are provided in Attachment W. Water
right ownership was transferred from the City of Missoula to MWC on May 31, 2001.

Statement of Claim 76M 108816 00 allows the diversion of groundwater from Wells #41
and 42 at a rate of up to 2,440 gpm and volume of 296 acre-feet per year. The wells are
located in the NESWNW and NWSWNW of Section 17, Township 13 North, Range 19
West. Water can be stored in two storage tanks located in the SWSESW and W2NWNW
of Section 32, Township 14 North, Range 19 West. The points of diversion associated
with this claim are illustrated in Figure 4-5. The period of diversion is from October 1 to
March 31, annually. The claim is utilized in combination with 76M 31907 00 which has a
period of diversion from April 1 through September 30, annually.

4.2.2 Municipal Provisional Permits

The City of Missoula has 14 provisional permits for municipal use; each associated with a
groundwater diversion (well). In combination, these provisional permits provide a flow rate
of 34,379 gpm (76.6 cfs) and volume of 43,694.77 acre-feet per year for municipal
purposes within the City of Missoula. Table 4-4 provides a summary of each of the
municipal provisional permits. A detailed discussion of each water right is provided in the
following sections. A map illustrating the locations of each well is provided as Figure 4-6.

Table 4-4. Municipal Provisional Permits Associated with Wells

o Priority . Diversion Volume
Water Right Date Version Type Means Well ID / GWIC (AF)
76M 706 00 10/15/1973 Clizuge Groundwater Well #30 /132845 2,000 3,186.00
Authorization ’ ’ ’
Change
76M 5452 00 5/7/1975 L Groundwater Well #31 /69073 3,000 4,839.00
Authorization
Change
76M 5604 00 6/3/1975 L Groundwater Well #32 / 69078 3,000 4,839.00
Authorization
76M 6616 00 10/7/1975 Chemee Groundwater Well #33/69077 2,989  4,821.29
Authorization ’ ’ :
Change
76M 10378 00 11/12/1976 L Groundwater Well #34 / 69063 3,000 4,839.00
Authorization
Change
76H 14489 00 8/5/1977 S Groundwater Well #35/ 132858 2,500 4,032.00
Authorization
Change #36/68567;
76M 23029 00 6/6/1979 Authorizgtion Groundwater Well (x3) #41/68413; 1,150 1,508.00
#42/68599
Change
76M 31907 00 1/22/1981 L Groundwater Well #42 | 68599 2,440 296.00
Authorization
Change
76M 53867 00 8/22/1983 L Groundwater Well #3B / 132854 3,000 4,838.29
Authorization
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Table 4-4. Municipal Provisional Permits Associated with Wells

o Priority . Diversion Volume
Water Right Date Version Type Means Well ID / GWIC (AF)
Change
76M 53868 00 8/22/1983 o Groundwater Well #30 / 132845 2,500 4,031.00
Authorization
Change
76M 53872 00 8/22/1983 Lo Groundwater Well #34 / 69063 3,000 4,838.29
Authorization
Change #38 / 66867;
76H 70436 00 4/5/1989 Authorization Groundwater Well #39 | 154873 3,800 500.00
Change #41 /68413;
76M 91259 00 9/14/1994 Authorization Groundwater Well #42 | 68599 n/a 504.00
#45A/25057;
76H 30063539 6/28/2012 Original Right Groundwater Well #45B/251974; 2,000 622.90
#45C/251976
. . . #40A / 673009;
76H 67585 00 1/25/1988 Original Right Groundwater Well (x2) #40B / 67310 500 350.00
*76H 96947 00 1/26/1996 Original Right Groundwater Well #40C / 127528 175 120.00
Total 35,054 44,165

Note: *Ownership not updated to City of Missoula, currently listed as Linda Vista Water Company, care of Mountain Water
Company.

Change Authorization 76M 26358-99, which encompasses 62 of MWC’s water rights
(including all of those discussed in the following section except 76H 30063539), was
authorized by DNRC on December 1, 2003. The primary purpose of this change
authorization was to standardize and expand the place of use for of the existing water
rights. This change authorization provided MWC the ability to move water throughout the
entire distribution system. A map illustrating the place of use authorized under this change
is provided as Figure 4-2. The current water right abstracts reflects this change
authorization. A project completion notice for this change authorization is due December
31, 2024.

PROVISIONAL PERMIT 76M 706 00

Provisional Permit 76M 706 00 is for Well #30, located off of Bank Street. The water right
application was submitted by MPC on October 15, 1973 and issued July 2, 1974. Well #30
was drilled by Camp Well Drilling and Pump Company to a depth of 176 feet and
construction was completed on January 25, 1974. A copy of the well log (GWIC ID
132845) is provided in Attachment W. Water right ownership was transferred from MPC to
MWC on October 3, 1983.

Provisional Permit 76M 706 00 allows for diversion of groundwater from Well #30 at a rate
of up to 2,000 gpm and volume of 3,186 acre-feet per year for municipal use. This volume
equates to continuous year-round pumping at 2,000 gpm. The well is located in the
NENWSW of Section 22, Township 13 North, Range 19 West. The point of diversion
associated with this permit is illustrated in Figure 4-6.
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PROVISIONAL PERMIT 76M 5452 00

Provisional Permit 76M 5452 00 covers Well #31, located off of Kiwanis Street and Clay
Street near the Clark Fork River. The permit application was submitted by MPC on May 7,
1975 and issued May 25, 1976. Well #31 was drilled by Camp Well Drilling and Pump
Company to a depth of 135 feet; well construction was completed on December 10, 1976.
A copy of the well log (GWIC ID 69073) is provided in Attachment W. Water right
ownership was transferred from MPC to MWC on October 3, 1983.

Provisional Permit 76M 5452 00 allows for diversion of groundwater from Well #31 at a
rate of up to 3,000 gpm and volume of 4,839 acre-feet per year for municipal use. This
volume equates to year-round diversion at 3,000 gpm. The well is located in the
SENWSW of Section 22, Township 13 North, Range 19 West. The point of diversion
associated with this permit is illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 5604 00

Provisional Permit 76M 5604 00 is for Well #32, which is located off of Arthur Avenue and
South Fifth Street East. The permit application was submitted by MPC on June 3, 1975
and the permit was issued May 25, 1976. Well #32 was drilled by Camp Well Drilling and
Pump Company to a depth of 139.5 feet; well construction was completed on August 17,
1976. A copy of the well log (GWIC ID 69078) is provided in Attachment W. Water right
ownership was transferred from MPC to MWC on October 3, 1983.

Provisional Permit 76M 5604 00 allows for diversion of groundwater from Well #32 at a
rate of up to 3,000 gpm and volume of 4,839 acre-feet per year for municipal use. This
volume equates to year-round diversion at 3,000 gpm. The well is located in the
NENWSW of Section 22, Township 13 North, Range 19 West. The point of diversion
associated with this permit is illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 6616 00

Provisional Permit 76M 6616 00 is for Well #33, which is located off of Gerald Avenue and
South Fourth Street East. The permit application was submitted by MPC on October 7,
1975 and the permit was issued November 4, 1976. Well #33 was drilled by Camp Well
Drilling and Pump Company to a depth of 147 feet; well construction was completed on
August 17, 1977. A copy of the well log (GWIC ID 69077) is provided in Attachment W.
Water right ownership was transferred from MPC to MWC on October 3, 1983.

Provisional Permit 76M 6616 00 allows for diversion of groundwater from Well #33 at a
rate of up to 2,989 gpm and volume of 4,821.29 acre-feet per year for municipal use. This
volume equates to year-round diversion at 2,989 gpm. The well is located in the
NWSWSW of Section 22, Township 13 North, Range 19 West. The point of diversion
associated with this permit is illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 10378 00

Provisional Permit 76M 10378 00 allows diversion from Well #34, which is located off of
Maurice Avenue near the Clark Fork River. The permit application was submitted by MPC
on November 12, 1976 and the permit was issued December 12, 1976. Well #34 was
drilled by Camp Well Drilling and Pump Company to a depth of 196 feet, but was
subsequently backfilled to 134 feet bgs. Well construction was completed on February 2,
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1978. A copy of the well log (GWIC ID 69063) is provided in Attachment W. Water right
ownership was transferred from MPC to MWC on October 3, 1983.

Provisional Permit 76M 10378 00 allows for diversion of groundwater from Well #34 at a
rate of up to 3,000 gpm and volume of 4,839 acre-feet per year for municipal use. This
volume equates to year-round diversion at 3,000 gpm. The well is located in the NESESW
of Section 22, Township 13 North, Range 19 West. The point of diversion associated with
this permit is illustrated in Figure 4-6.

PROVISIONAL PERMIT 76H 14489 00

Provisional Permit 76H 14489 00 covers Well #35, located near Southgate Mall. The
permit application was submitted by MPC in August 1978 and the permit was issued
August 7, 1978. A project completion notice was filed September 27, 1978. Well
completion information on the abstract indicates the well is 117 feet deep. However,
documentation submitted by MPC indicates the total depth of the well is 145 feet deep.
Per the well driller’s log, the well was constructed with 18-inch steel casing to a depth of
145 feet bgs and perforated from 104 to 129 feet bgs. The well was competed completed
July 18, 1978, by Camp Well Drilling & Pump Supply. A copy of the well log (GWIC ID
132858) is provided in Attachment W. Water right ownership was transferred from MPC to
MWC on October 3, 1983.

Provisional Permit 76H 14489 00 allows for diversion of groundwater from Well #35 at a
rate of up to 2,500 gpm and volume of 4,032 acre-feet per year for municipal use. This
volume equates to year-round diversion at 2,500 gpm. The well is located in the SENENW
of Section 32, Township 13 North. The point of diversion associated with this permit is
illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 23029 00

Provisional Permit 76M 23029 00 was originally issued for Well #36, located off of Dickens
Street between Stoddard and Defoe Streets. The well was located in the NENWSE of
Section 16, Township 13 North, Range 19 West. The application was submitted by MWC
on June 6, 1979 and the permit was issued on April 24, 1980. The provisional permit
allowed for a maximum flow rate of 1,200 gpm and up to 1,936 acre-feet per year to be
diverted from Well #36. The well is completed in January of 1980 to a depth of 131 feet
and perforated from 100 to 120 feet bgs. A copy of the well log (GWIC ID 68567) is
provided in Attachment W. Well use was discontinued in 1999 due to a contaminant plume
associated with Montana White Pine and Sash.

Due to the forced shut down of Well #36, MWC submitted change application 76M
30052087 on October 21, 2011. The purpose of the change was to add two additional
points of diversion (Well #41 and Well #42) to Provisional Permit 76M 23029 00. MWC
documented a maximum historic diversion of 1,150 gpm and 1,508 acre-feet of water
diverted water from Well #36. The change was authorized on August 5, 2013, thereby
allowing MWC to continue diverting water under Provisional Permit 76M 23029 00.

Provisional Permit 76M 23029 00 allows for diversion of groundwater from Well #36, Well
#41, and Well #42 at a rate of up to 1,150 gpm and volume of 1,508 acre-feet per year for
municipal uses. The wells (#36, #41, and #42 are located in the NENWSE of Section 16,
and NESWNW and NWSWNW of Section 17, Township 13 North, Range 19 West,
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respectively. The points of diversion associated with this permit are illustrated in Figure 4-
6.

PROVISIONAL PERMIT 76M 31907 00

Provisional Permit 76M 31907 00 covers Well #42, located off of Palmer Street. The
application was submitted by the City of Missoula for Special Improvement District 459 on
January 7, 1981 and the permit was amended on January 22, 1981. The permit was
issued August 27, 1981. The permit was filed for both Well #41 and Well #42; however,
DNRC issued the permit with Well #42 as the only point of diversion. Well #41 was
constructed for the American Crystal Sugar Company in 1962 and is drilled to a depth of
218 feet bgs. Well #42 was drilled by Camp Well Drilling and Pump Company to a depth
of 171 feet; construction was completed on June 5, 1981. A copy of the well log (GWIC ID
68599) is provided in Attachment W. Water right ownership was transferred from the City
of Missoula to MWC on May 31, 2001.

Provisional Permit 76M 31907 00 allows for diversion of groundwater from Well #42 at a
rate of up to 2,440 gpm and volume of 296 acre-feet per year. The well is located in the
NESWNW of Section 17, Township 13 North, Range 19 West. The point of diversion
associated with this permit is illustrated in Figure 4-6. The period of diversion is from April
1 to September 30, annually. This permit is utilized in combination with Statement of Claim
76M 108816 which has a period of diversion from October 1 through March 31, annually.

PROVISIONAL PERMIT 76M 53867 00

Provisional Permit 76M 53867 00 covers Well #3B located off South Avenue (Lot 15
Homevale Addition Subdivision). The permit application was submitted by MPC on August
22, 1983 and the permit was issued November 23, 1983. Well #3B was drilled by Camp
Well Drilling and Pump Company to a depth of 192 feet, and is perforated from 80-104 feet
bgs, 149-152 feet bgs, and 177-180 feet bgs; well construction was completed on
November 13, 1984. A copy of the well log (GWIC ID 132854) is provided in Attachment
W. Water right ownership was transferred from MPC to MWC on October 3, 1983

Provisional Permit 76M 53867 00 allows for diversion of groundwater from Well #3B at a
rate of up to 3,000 gpm and volume of 4,838.29 acre-feet per year for municipal use. This
volume equates to year-round diversion at 3,000 gpm. The well is located in the SESWSE
of Section 28, Township 13 North, Range 19 West. The point of diversion associated with
this permit is illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 53868 00

Provisional Permit 76M 53868 00 allows for the pumping rate of Well #30 to be increased.
The permit application was submitted on August 22, 1983 and DNRC issued the permit
November 23, 1983. Provisional Permit 76M 706 00 allows for a flow rate of 2,000 gpm
and a volume of 3,186 acre-feet to be diverted from Well #30. Provisional Permit 76M
53868 increases the flow rate to 4,500 gpm and volume to 7,217 acre-feet per year. A
project completion notice is due December 31, 2024.

Well #30 was drilled by Camp Well Drilling and Pump Company to a depth of 176 feet; well
construction was completed on January 25, 1974. A copy of the well log (GWIC ID
132845) is provided in Attachment W. Water right ownership was transferred from MPC to
MWC on October 3, 1983.
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Provisional Permit 76M 53868 00 allows for diversion of groundwater from Well #30 at a
rate of up to 2,500 gpm and volume of 4,031 acre-feet per year for municipal use. This
volume equates to year-round diversion at 2,500 gpm. As noted above, Provisional
Permits 76M 53868 00 and 76M 706 00 share the same point of diversion and allow
diversion from Well #30 of up to 4,500 gpm and volume of 7,217acre-feet. The well is
located in the NWNWSW of Section 22, Township 13 North, Range 19 West. The point of
diversion and place of use associated with this permit are illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 53872 00

Provisional Permit 76M 53872 00 allows the pumping rate of Well #34 to be increased.
The permit application was submitted by MPC on August 22, 1983 and the permit was
issued November 23, 1983. Provisional Permit 76M 10378 00 allows for water to be
diverted from Well #34 at a flow rate of 3,000 gpm and a volume of 4,838.29 acre-feet per
year. Provisional Permit 76M 53872 increases the flow rate to 6,000 gpm and the volume
to 9,678 acre-feet per year. A project completion notice is due December 31, 2024.

Well #34 was drilled by Camp Well Drilling and Pump Company to a depth of 196 feet, but
was subsequently backfilled to 134 feet bgs; well construction was completed on February
2,1978. A copy of the well log (GWIC ID 69063) is provided in Attachment W. Water right
ownership was transferred from MPC to MWC on October 3, 1983.

Provisional Permit 76M 53872 00 allows for diversion of groundwater from Well #34 at a
rate of up to 3,000 gpm and volume of 4,838.29 acre-feet per year for municipal use. This
volume equates to year-round diversion at 3,000 gpm. As noted above, provisional
permits 76M 53872 00 and 76M 10378 00 share the same point of diversion and allow
diversion from Well 34 of up to 6,000 gpm and 9,678 acre-feet. The well is located in the
NESESW of Section 22, Township 13 North, Range 19 West. The point of diversion
associated with this permit is illustrated in Figure 4-6.

PROVISIONAL PERMIT 76H 70436 00

Provisional Permit 76H 70436 00 covers Well #38 and Well #39, which are located near
the Linda Vista Subdivision east of 23" Street. The permit application was submitted by
Clark Fork Water Company, Inc. in April 1989, for the expanded use of Well #38 and Well
#39. Statement of Claim 76H 107536 00 covers the original development from these two
wells. This water right was acquired by MWC in 1992 and a project completion notice was
filed December 3, 1999. Well completion information on the abstract indicates there are
two wells, both of which are 125.5 feet deep. The wells were completed in June 1971 by
Liberty Drilling and Pump Company. A copy of the well logs (GWIC ID 66867 and 154873)
are provided in Attachment W.

Provisional Permit 76H 70436 00 allows for diversion of groundwater from two wells, Well
#38 and Well #39 at a combined rate of up to 3,800 gpm and volume of up to 500 acre-feet
per year for municipal use. Both wells are located in the SWNWNE of Section 6, Township
12 North, Range 19 West. The points of diversion associated with this permit are
illustrated in Figure 4-6.

PROVISIONAL PERMIT 76M 91259 00

Provisional Permit 76M 91259 00 covers the use of Well #41 and Well #42, which are
located off of Palmer Street. The permit application was submitted by the City of Missoula
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on September 14, 1994 for expanded water use in the Grant Creek and Reserve Street
areas as growth in this area exceeded the existing water rights (76M 108816 00 and 76M
31907 00). The permit was issued March 28, 1995. Well #41 was constructed for the
American Crystal Sugar Company in 1962 and is drilled to a depth of 218 feet bgs. Well
#42 was drilled by Camp Well Drilling and Pump Company to a depth of 171 feet; well
construction was completed on June 5, 1981. Copies of the well logs (GWIC ID 68413 and
68599) are provided in Attachment W. Water right ownership was transferred from the City
of Missoula to MWC on May 31, 2001. A Project Completion Notice was filed on August
29, 2006.

Provisional Permit 76M 91259 00 allows for diversion of groundwater from Well #41 and
Well #42 at a rate of up to 2,440 gpm and volume of 504 acre-feet per year for municipal
use. In combination with Statement of Claim 76M 108816 00 and 76M 31907 00, the total
appropriated volume from Well #41 and Well #42 is 800 acre-feet per year. The wells are
located in the NESWNW and NWSWNW of Section 17, Township 13 North, Range 19
West, respectively. The points of diversion associated with this permit are illustrated in
Figure 4-6.

PROVISIONAL PERMIT 76H 30063539

Provisional Permit 76H 30063539 allows diversion from the three Maloney Ranch public
water supply wells (#45A, #45B, and #45C). The wells are associated with the Teton
Addition at Maloney Ranch, Miller Creek View, and Linda Vista Subdivisions. The permit
application was submitted by MWC on June 28, 2012 and the DNRC issued the permit
May 6, 2014. The water right allows two of the wells to be pumped simultaneously. Water
is diverted from the wells to one of the storage tanks serving the development. A copy of
the well logs associated with the development (GWIC ID 25057, 251974, and 251976) are
provided in Attachment W.

Well #45A, #45B, and #45C are located within the Bitterroot River drainage basin (76H).
Pumping of these wells results in depletions to the nearby surface water bodies of Miller
Creek and the Bitterroot River. Water rights appropriated within the Bitterroot River are in
excess of the natural stream flow which result in an adverse effect to existing water right
holders. As such, depletions to surface water had to be mitigated in order to obtain
Provisional Permit 76H 30063539.

Nine water rights from Miller Creek are utilized to mitigate surface water depletions
associated with Provisional Permit 76H 30063539. MW(C utilized the historic irrigation
water rights they purchased on Miller Creek to mitigate depletions associated with the
Lower Miller Creek Water System permitted under this permit. MWC was granted Change
Authorization 76H 30063540, which retired all or portions of historic irrigation water rights
76H 10179 00, 76H 10180 00, 76H 10181 00, 76H 10182 00, 76H 105162 00, 76H 105163
00, 76H 105164 00, 76H 105165 00, and 76H 214431 00. In total, 233 acres of irrigation
from Miller Creek and 50.06 acres of lawn and garden irrigation and 113.5 domestic
connections served from a historic well (associated with Provisional Permit 76H 77270-00
for the Twite Well) were retired to mitigate the depletions to the Bitterroot River associated
with Provisional Permit 76H 30063539. A detailed discussion of these water rights is
provided in the following section. A notice of completion is due December 31, 2019.

Provisional Permit 76H 30063539 allows the diversion of groundwater from Wells #45A,
#45B, and #45C at a combined rate of up to 2,000 gpm and volume of 622.90 acre-feet per
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year for municipal use. Water can be used to serve 1,477 residential connections
including lawn and park irrigation. The maximum diverted volume for any month may not
exceed the volumes allocated by the DNRC and outlined on the abstract. The diversion
schedule specified ensures compliance with the mitigation proposed under Change
Authorization 76H 30064540. Under this water right a total of 176.8 acres are able to be
irrigated. The wells are all located in the SENWNW of Section 12, Township 14 North,
Range 20 West) The point of diversion associated with this permit are illustrated in Figure
4-6. The place of use associated with this permit is illustrated in Figure 4-2.

Linda Vista Water Company Water Rights

Two water rights were identified that should be transferred to the City of Missoula. These
water rights are currently listed under the ownership of Linda Vista Water Company, c/o
Mountain Water Company. Our understanding is that these water rights were originally
filed by and owned by Linda Vista Water Company, which was sold to Mountain Water
Company. As such, ownership updates are required for two water rights identified. A
discussion of each of these water rights is provided below.

PROVISIONAL PERMIT 76H 67585 00

Provisional Permit 76H 67585 00 allows diversion from two public water supply wells
(#40A and #40B) located west of Miller Creek Road and utilized to serve the Linda Vista
Subdivision. The permit application was submitted by Linda Vista Water Company on
February 19, 1988 and the DNRC issued the permit January 2, 1990. Both wells were
constructed by Jeromes Drilling. Well #40A was drilled to a depth of 100 feet; well
construction was completed in March 3, 1988. Well #40B was drilled to a total depth of
110 feet bgs; well construction was completed March 22, 1988. A copy of the well logs
associated with this water right (GWIC ID 67309 and 67310) are provided in Attachment
W. A project completion notice was filed on December 3, 1999.

Provisional Permit 76H 67585 00 allows for diversion of groundwater from Well #40A and
Well #40B at a rate of up to 500 gpm and volume of 350 acre-feet per year for municipal
use. The wells are located in the SWSESW of Section 1, Township 12 North, Range 20
West. The points of diversion associated with this permit are illustrated in Figure 4-6. The
place of use associated with this permit is illustrated in Figure 4-2. Information provided
with the project completion notice indicates that these wells have been connected to the
greater MWC distribution system. Although not critical, if this is the case, a change in
place of use may be prudent to include the entire distribution system.

PROVISIONAL PERMIT 76H 96947 00

Provisional Permit 76H 96947 00 allows diversion from a third Linda Vista supply well
(#40C) that serves the Linda Vista Subdivision. The permit application was submitted by
Linda Vista Water Company on January 26, 1996 and the DNRC issued the permit
February 26, 1997. Well #40C was drilled by Jeromes Drilling to a depth of 110 feet bgs;
well construction was completed in March 25, 1992. A copy of the well log associated with
this water right (GWIC ID 127528) is provided in Attachment W. A project completion
notice was filed on December 24, 2007.

Provisional Permit 76H 96947 00 allows for diversion of groundwater from Well #40C at a
rate of up to 175 gpm and volume of 120 acre-feet per year for multiple-domestic use. The
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well is located in the SWSESW of Section 1, Township 12 North, Range 20 West. The
point of diversion associated with this permit is illustrated in Figure 4-6. The place of use
associated with this permit is illustrated in Figure 4-2. Information provided with the project
completion notice indicates that this well was connected to the greater MWC distribution
system. If this is the case, at some point in the future a change in place of use may be
warranted to include the entire distribution system and change the purpose to municipal.

4.2.3 Mitigation Water Rights

MW(C utilized the historic irrigation water rights they purchased on Miller Creek to mitigate
surface water depletions associated with Provisional Permit 76H 30063539. MWC was
granted change authorization 76H 30063540, which retired all of or portions of historic
irrigation water rights 76H 10179 00, 76H 10180 00, 76H 10181 00, 76H 10182 00, 76H
105162 00, 76H 105163 00, 76H 105164 00, 76H 105165 00, and 76H 214431 00. In
total, 233 acres of irrigation from Miller Creek and 50.06 acres of lawn and garden
irrigation, and 113.5 domestic connections served from a historic well (associated with
Provisional Permit 76H 77270) were retired to mitigate the depletions to the Bitterroot River
associated with provisional permit 76H 30063539. A notice of completion is due
December 31, 2019.

Montana Fish, Wildlife and Parks (FWP) objected to the issuance of Provisional Permit
76H 30063539, and suggested that Change Authorization 76H 30063540 was insufficient
to mitigate the depletions associated with the proposed development at full build-out.
Although the DNRC was satisfied with the mitigation water provided in the change
application, MWC made an agreement with FWP to retire an additional 96.3 acres of
irrigation to further offset depletions associated with Provisional Permit 76H 30063539.
MWC subsequently obtained change authorization 76H 30069868, which converts portions
of historic irrigation water rights 76H 105162 00, 105163 00, 105164 00, 105165 00, and
76H 214431 00 from the irrigation purpose to marketing for mitigation/aquifer recharge.
This change mitigates the consumptive use of future water developments impacting the
Bitterroot River. A maximum of 96.3 acres will be retired from irrigation under this change
authorization, providing 0.98 acre-feet per acre to mitigate future consumptive use. The
maximum reduction results in 8.39 cfs in Miller Creek, including 937 acre-feet of water
historically diverted for irrigation (of which 90.5 acre-feet was consumed). The remaining
51.7 acres associated with these water rights will remain irrigated. Marketing for mitigation
will be implemented when pumping from the groundwater authorized under Provisional
Permit 76H 30063539 reaches 380 acre-feet in one year, at that time 96.3 acres of
irrigation must be retired. The notice of completion is due December 31, 2034.

Table 4-5 summarizes each of the water rights utilized for mitigation. A detailed discussion
of each water right is provided in the following of sections.

Table 4-5. Statements of Claim Utilized for Mitigation of Provisional Permit 76M
30063539

Water Right Priority Version Tvoe Diversion Purpose 2:;: Volume
g Date yp Means P cFS) (AF)

Change

76H 10179 00 6/1/1877 Authorization

Miller Creek Instream  Mitigation 0.81 61.00
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Table 4-5. Statements of Claim Utilized for Mitigation of Provisional Permit 76M

30063539
Water Right AU Version Type DT Purpose
Date [ CETES
Change . e
76H 10180 00 9/1/1878 Authorization Miller Creek Instream  Mitigation 1.25 93.00
Change . e
76H 10181 00  10/20/1883 Y Miller Creek Instream  Mitigation 1.23 89.00
Authorization
76H 1018200  6/7/1878 Change Miller Creek  Instream  Mitigation  1.06 77.00
Authorization
Change Instream / AT
76H 105162 00 6/1/1877 nge Miller Creek / 419 578.00
Authorization Headgate C
Irrigation
Chan Instream / Kl
76H 10516300  6/7/1878 ange Miller Creek 1o @ / 519  716.00
Authorization Headgate s
Irrigation
Mitigation
Change . Instream /
76H 105164 00 9/1/1878 Authorization Miller Creek Headgate . / _ 6.25 855.00
rrigation
Mitigation
Change . Instream /
76H 105165 00 5/1/1889 Authorization Miller Creek Headgate o / _ 1.25 162.00
rrigation
Change Instream / AT
76H 21443100  6/30/1973 nge Miller Creek / 13.2 1047.00
Authorization Headgate -
Irrigation
76H 7727000  3/29/1991 Clienes Groundwater  Instream  Mitigation ~ 0.56 128.23
Authorization ’ ’
Total 34.99 3,806.23

“Twite” Water Rights

STATEMENT OF CLAIM 76H 10179 00

Statement of Claim 76H 10179 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed March 13, 1981 by Marion Benedick and Marjorie Boggess
for irrigation water diverted from Miller Creek. The point of diversion was the Lower Baker
Ditch. The water right has a priority date of June 1, 1877. Water was diverted for
seasonal use from May 1 to August 31, annually. MWC purchased the water rights from
the Lloyd Twite Family Partnership on December 28, 2009 and changed the use from
irrigation to mitigation water.

The irrigation associated with 76H 10179 00 included 36 acres historically irrigated by the
Twite Family Partnership that were retired. As a result, water is left instream to offset
depletions to the Bitterroot River associated with Provisional Permit 76H 30063539.
Mitigation provided under this water right occurs in lower Miller Creek, below the point of
diversion to the confluence with the Bitterroot River. The point of diversion and places of
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use associated with this claim are illustrated in Figure 4-7. Statement of Claim 76H 10179
00 has a flow rate of 0.81 cfs, and allows the historical diverted volume of 61.0 acre-feet
per year to remain in Miller Creek (of which approximately 25.16 acre-feet per year were
consumed).

STATEMENT OF CLAIM 76H 10180 00

Statement of Claim 76H 10180 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed March 13, 1981 by Marion Benedick and Marjorie Boggess
for irrigation water diverted from Miller Creek. The point of diversion was the Lower Baker
Ditch. The water right has a priority date of September 1, 1878. Water was diverted for
seasonal use from May 1 to August 31, annually. MWC purchased the water rights from
the Lloyd Twite Family Partnership on December 28, 2009 and changed the usse from
irrigation to mitigation water.

The irrigation associated with 76H 10180 00 included 36 acres historically irrigated by the
Twite Family Partnership. Water is no longer diverted under this water right (76H 10180
00); instead, water is left to flow instream to offset depletions to the Bitterroot River
associated with Provisional Permit 76H 30063539. Mitigation provided under this water
right occurs in lower Miller Creek, below the point of diversion to the confluence with the
Bitterroot River. The point of diversion and places of use associated with this claim are
illustrated in Figure 4-7. Statement of Claim 76H 10180 00 has a flow rate of 1.25 cfs, and
allows the historical diverted volume of 93 acre-feet per year to remain in Miller Creek (of
which approximately 9.01 acre-feet per year were consumed).

STATEMENT OF CLAIM 76H 10181 00

Statement of Claim 76H 10181 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed March 13, 1981 by Marion Benedick and Marjorie Boggess
for irrigation water diverted from Miller Creek. The point of diversion was the Lower Baker
Ditch. The water right has a priority date of October 10, 1883. Water was diverted for
seasonal use from May 1 to August 31, annually. MWC purchased the water rights from
the Lloyd Twite Family Partnership on December 28, 2009 and changed the use from
irrigation to mitigation water.

The irrigation associated with 76H 10181 00 included 36 acres historically irrigated by the
Twite Family Partnership that were retired for the purpose of mitigation. Water is no longer
diverted under this water right (76H 10181 00). Instead, water is left instream to offset
depletions to the Bitterroot River associated with Provisional Permit 76H 30063539.
Mitigation provided under this water right occurs in lower Miller Creek, below the point of
diversion to the confluence with the Bitterroot River. The point of diversion and places of
use associated with this claim are illustrated in Figure 4-7. Statement of Claim 76H 10181
00 has a flow rate of 1.23 cfs, and allows the historical diverted volume of 89 acre-feet per
year to remain in Miller Creek (of which approximately 4.26 acre-feet per year were
consumed).

4-38



;Legend

. © MILLER CREEK POINT OF DIVERSION |
S —— TWITE
MALONEY RANCH

Mitigation Water
- | Point of Diversion

Source Exrl 0 2 CooRy Earthstan Geographics C‘\]E@S/
. "IC@@@@ D) IGN} and the GISIUser Community;
FIGURE
MISSOULA WATER RIGHTS
W piicd Water

MITIGATION'WR PLACE OF USE




STATEMENT OF CLAIM 76H 10182 00

Statement of Claim 76H 10182 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed March 13, 1981 by Marion Benedick and Marjorie Boggess
for irrigation water diverted from Miller Creek. The point of diversion was the Lower Baker
Ditch. The water right has a priority date of June 7, 1878. Water was diverted for
seasonal use from May 1 to August 31, annually. MWC purchased the water rights from
the Lloyd Twite Family Partnership on December 28, 2009 and changed the use from
irrigation to mitigation water.

The irrigation associated with 76H 10182 00 included 36 acres historically irrigated by the
Twite Family Partnership. Water is no longer diverted under this water right (76H 10182
00). Instead, water is left instream to offset depletions to the Bitterroot River associated
with Provisional Permit 76H 30063539. Mitigation provided under this water right, occurs
in lower Miller Creek, below the point of diversion to the confluence with the Bitterroot
River. The point of diversion and places of use associated with this claim are illustrated in
Figure 4-7. Statement of Claim 76H 10182 00 has a flow rate of 1.06 cfs, and allows the
historical diverted volume of 77 acre-feet per year to remain in Miller Creek (of which
approximately 2.29 acre-feet per year were consumed).

“Maloney Ranch Co.” Water Rights

STATEMENT OF CLAIM 76H 105162 00

Statement of Claim 76H 105162 00 is one of nine water rights from Miller Creek that is
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed November 24, 1981 by Maloney Ranch Company for
irrigation water diverted from six points of diversion on Miller Creek with a priority date of
June 1, 1877. Maloney Ranch Company, Washington Water and Power Company, MPC,
and others objected to the water right, which was subsequently amended by the Water
Court to 4.19 cfs for irrigation of 413 acres. MWC purchased the water rights from
Maloney Ranch Company on December 29, 2009, and changed the use from irrigation to
mitigation. The number of historically irrigated acres was reduced from 413 acres to 345
acres through the change application process.

A total of 293.3 acres of irrigation associated with 76H 105162 00 shall be retired and the
water historically diverted for irrigation will remain in Miller Creek to mitigate depletions
associated with Provisional Permit 76H 30063539. The remaining 51.7 acres will continue
to be irrigated. Mitigation water provided under this water right occurs in lower Miller
Creek, below the point of diversion to the confluence with the Bitterroot River, and the
Bitterroot River to its confluence with the Clark Fork River. The points of diversion and
place of use associated with this claim are illustrated in Figure 4-7. Statement of Claim
76H 105162 00 has a flow rate of 4.19 cfs, and allows the historical diverted volume of 578
acre-feet per year to remain in Miller Creek, of which approximately 219.26 acre-feet per
year was historically consumed.

STATEMENT OF CLAIM 76H 105163 00

Statement of Claim 76H 105163 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
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30063539. This claim was filed November 24, 1981 by Maloney Ranch Company for
irrigation water diverted from six points of diversion on Miller Creek with a priority date of
June 7, 1878. Maloney Ranch Company, Washington Water and Power Company, MPC,
and others objected to the water right, which was subsequently amended by the Water
Court to 5.19 cfs for irrigation of 413 acres. MWC purchased the water rights from
Maloney Ranch Company on December 29, 2009, and changed the use from irrigation to
mitigation. The number of historically irrigated acres was reduced from 413 acres to 345
acres through the change application process.

A total of 293.3 acres of irrigation associated with 76H 105163 00 will be retired and the
water historically diverted for irrigation shall remain in Miller Creek to mitigate depletions
associated with Provisional Permit 76H 30063539. The remaining 51.7 acres of irrigation
shall continue to be irrigated. Mitigation water provided under this water right occurs in
lower Miller Creek, below the point of diversion to the confluence with the Bitterroot River,
and the Bitterroot River to its confluence with the Clark Fork River. The points of diversion
and place of use associated with this claim are illustrated in Figure 4-7. Statement of
Claim 76H 105163 00 has a flow rate of 5.19 cfs, and allows the historical diverted volume
of 716 acre-feet per year to remain in Miller Creek, of which approximately 123.15 acre-
feet per year was historically consumed.

STATEMENT OF CLAIM 76H 105164 00

Statement of Claim 76H 105164 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed November 24, 1981 by Maloney Ranch Company for
irrigation water diverted from six points of diversion on Miller Creek with a priority date of
September 1, 1878. Maloney Ranch Company, Washington Water and Power Company,
MPC, and others objected to the water right, which was subsequently amended by the
Water Court to 6.25 cfs for irrigation of 413 acres. MWC purchased the water rights from
Maloney Ranch Company on December 29, 2009, and changed the use from irrigation to
mitigation. The number of historically irrigated acres was reduced from 413 acres to 345
acres through the change application process.

A total of 293.3 acres of irrigation associated with 76H 105164 00 will be retired and the
water historically diverted for irrigation shall remain in Miller Creek to mitigate depletions
associated with Provisional Permit 76H 30063539. The remaining 51.7 acres of irrigation
shall continue to be irrigated. Mitigation water provided under this water right occurs in
lower Miller Creek, below the point of diversion to the confluence with the Bitterroot River,
and the Bitterroot River to its confluence with the Clark Fork River. The points of diversion
and place of use associated with this claim are illustrated in Figure 4-7. Statement of
Claim 76H 105164 00 has a flow rate of 6.25 cfs, and allows the historical diverted volume
of 855 acre-feet per year to remain in Miller Creek, of which approximately 29.21 acre-feet
per year was historically consumed.

STATEMENT OF CLAIM 76H 105165 00

Statement of Claim 76H 105165 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim was filed November 24, 1981 by Maloney Ranch Company for
irrigation water diverted from six points of diversion on Miller Creek with a priority date of
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May 1, 1889. Maloney Ranch Company, Washington Water and Power Company, MPC,
and others objected to the water right, which was amended by the Water Court to 1.25 cfs
for irrigation of 413 acres. MWC purchased the water rights from Maloney Ranch
Company on December 29, 2009, and changed the use from irrigation to mitigation. The
number of historically irrigated acres was reduced from 413 acres to 345 acres through the
change application process.

A total of 293.3 acres of irrigation associated with 76H 105165 00 shall be retired and the
water historically diverted for this purpose shall remain in Miller Creek to mitigate
depletions associated with Provisional Permit 76H 30063539. The remaining 51.7 acres of
irrigation shall continue to be irrigated. Mitigation water provided under this water right
occurs in lower Miller Creek, below the point of diversion to the confluence with the
Bitterroot River, and the Bitterroot River to its confluence with the Clark Fork River. The
points of diversion and place of use associated with this claim are illustrated in Figure 4-7.
Statement of Claim 76H 105165 00 has a flow rate of 1.25 cfs, and allows the historical
diverted volume of 162 acre-feet per year to remain in Miller Creek, of which approximately
2.45 acre-feet per year was historically consumed.

STATEMENT OF CLAIM 76H 214431 00

Statement of Claim 76H 214431 00 is one of nine water rights from Miller Creek that are
utilized to mitigate depletions to surface water associated with Provisional Permit 76H
30063539. This claim is a late claim filing and was filed February 1, 1994 by Maloney
Ranch Company for irrigation water diverted from six points of diversion on Miller Creek
with a priority date of April 5, 1933. However, due to the late claim filing status, the
enforceable priority date is June 30, 1973. Maloney Ranch Company filed the water right
for 13.20 cfs to cover 370 acres of irrigation. MWC purchased the water rights from
Maloney Ranch Company on December 29, 2009, and changed the use from irrigation to
mitigation. The number of historically irrigated acres was reduced from 370 acres to 345
acres through the change application process.

A total of 293.3 acres of irrigation associated with 76H 214431 00 shall be retired and the
water historically diverted for this purpose shall remain in Miller Creek to mitigate
depletions associated with Provisional Permit 76H 30063539. The remaining 51.7 acres of
irrigation shall continue to be irrigated. Mitigation water provided under this water right
occurs in lower Miller Creek, below the point of diversion to the confluence with the
Bitterroot River, and the Bitterroot River to its confluence with the Clark Fork River. The
points of diversion and place of use associated with this claim are illustrated in Figure 4-7.
Statement of Claim 76H 214431 00 has a flow rate of 13.2 cfs, and allows the historical
diverted volume of 1,047 acre-feet per year to remain in Miller Creek, of which
approximately 15.92 acre-feet per year was historically consumed.

PROVISIONAL PERMIT 76H 77270 00

Provisional Permit 76H 77270 00 was originally issued for irrigation and multiple-domestic
uses associated with Linda Vista Subdivisions 1, 2, 3, and 5. The permit application was
submitted by Linda Vista Water Company on March 29, 1991 and the DNRC issued the
permit August 23, 1991. The maximum flow rate was 455 gpm and the volume was
341.32 acre-feet per year. A copy of the well log associated with the development (GWIC
ID 67312) is provided in Attachment W. MWC purchased Linda Vista Water Company and
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the appurtenant water right on July 29, 1998. Since that time, the use has been changed to
mitigation water.

Water is no longer diverted under water right 76H 77270 00. Instead, water is left in the
aquifer to offset depletions to the Bitterroot River associated with Provisional Permit 76H
30063539. Mitigation provided under this water right occurs in lower Miller Creek to the
confluence with the Bitterroot River. The points of diversion and place of use associated
with this claim are illustrated in Figure 4-7.

4.3 Irrigation Water Rights

4.3.1 Irrigation Statements of Claim

The City of Missoula has six statements of claim for irrigation wells. These wells are
utilized to serve a variety of facilities including the City Cemetery, Sewage Treatment
Plant, and various city parks. Table 4-6 summarizes each of the irrigation groundwater
claims. A detailed discussion of each water right is provided in the following sections. A
map illustrating the locations of each well is provided as Figure 4-8.

Table 4-6. Irrigation Statements of Claim Associated with Wells

. Priority - Well ID /
Water Right Date Facility / Park GWIC
76M 14728000  4/14/11947  City Cemetery n/a 561 87 33
76M 14728100  3/6/1969  City Cemetery 68561 800 87 48
76M 14728200  3/1/1955  City Cemetery n/a 853 19 5
76M 14728300  12/1/1939 Mclc,‘;rrrll"c" 69015 300 61.9 255
76M 14728400  12/30/1963  City Sewer 68636 68 376 4
76H 14728500  1/21/1963  Play Fair Park 69402 300 106.68 4135

STATEMENT OF CLAIM 76M 147280 00

Statement of Claim 76M 147280 00 is for the irrigation well at the City Cemetery with a
priority date of April 14, 1947. Water is diverted from an onsite well and utilized to irrigate
33 acres. A copy of the well log associated with the development (GWIC ID 68564) is
provided in Attachment IW. Per the claim, water is diverted in the SWSESE of Section 8,
Township 13 North, Range 19 West and utilized in the SESE of Section 8, and the SESE
of Section 17 in Township 13 North, Range 19 West. A review of the project map and
scanned documents indicates that the place of use is listed incorrectly and the irrigation in
Section 17 should occur in the N2NENE.

STATEMENT OF CLAIM 76M 147281 00

Statement of Claim 76M 147281 00 was also filed for irrigation water at the City Cemetery
and has a priority date of March 6, 1969. Objections were filed against that claim as
originally submitted and it was subsequently modified by the Water Court. Water is
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diverted from an onsite well constructed in 1969. A copy of the well log associated with the
development (GWIC ID 68561) is provided in Attachment IW. Per the claim, water is
diverted in the NENWNW of Section 16, Township 13 North, Range 19 West and utilized to
irrigate a total of 48 acres in Of Sections 8, 9, 16, and 17 of Township 13 North, Range 19
West.

STATEMENT OF CLAIM 76M 147282 00

Statement of Claim 76M 147282 00 was filed for irrigation water at the City Cemetery and
a priority date of March 1, 1955. Objections were filed against that claim as originally
submitted and it was subsequently modified by the Water Court. Water is diverted from an
onsite well that existed when the City purchased the property. A well log could not be
located for the well associated with this water right. Per the claim, water is diverted in the
NENWNW of Section 16, Township 13 North, Range 19 West and utilized to irrigate a total
of 5 acres in the NENWNW of Sections 16, Township 13 North, Range 19 West.

STATEMENT OF CLAIM 76M 147283 00

Statement of Claim 76M 147283 00 was filed for the irrigation water at McCormick Park
and a priority date of December 1, 1939. The City filed a change application on January 1,
1987, which was granted by the DNRC on June 5, 1987. The change authorized the point
of diversion to be moved to a replacement well constructed in April 1987. A copy of the
well log associated with the development (GWIC ID 69015) is provided in Attachment IW.
Per the change authorization, water is diverted in the NESWNE of Section 21, Township
13 North, Range 19 West and utilized to irrigate a total of 25.5 acres in the NE of Section
21, Township 13 North, Range 19 West.

STATEMENT OF CLAIM 76M 147284 00

Statement of Claim 76M 147284 00 was filed for the irrigation water at the City Sewer
Treatment Plant. The claimed priority date is December 30, 1963. Water is diverted from
an onsite well. A copy of the well log associated with the development (GWIC ID 68636) is
provided in Attachment IW. Per the claim, water is diverted in the NESESW of Section 18,
Township 13 North, Range 19 West and utilized to irrigated 4 acres in the SESW of
Section 18, Township 13 North, Range 19 West.

STATEMENT OF CLAIM 76H 147285 00

Statement of Claim 76H 147285 00 is for the old irrigation well at Play Fair Park and has a
priority date of January 21, 1963. Water is diverted from the onsite well and utilized to
irrigate 41.35 acres. A copy of the well log associated with the development (GWIC ID
69402) is provided in Attachment IW. Per the claim, water is diverted in the SESWNW of
Section 33, Township 13 North, Range 19 West and utilized to irrigated 41.35 acres
generally located in the NW of Section 33, Township 13 North, Range 19 West.

Irrigation Permits

The City of Missoula has ten Provisional Permits associated with 11 irrigation wells
throughout the City. These wells are utilized to serve numerous city parks. Table 4-7
summarizes each of the irrigation well permits. A detailed discussion of each water right is
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provided in the following sections. A map illustrating the locations of each well is provided
as Figure 4-8.

Table 4-7. Irrigation Provisional Permits Associated with Wells

Priority Well ID / Flow Rate Volume
Water Right Facility / Park GWIC (gpm) (AF) m

Fort Missoula

76H 4927 00  2/25/1975 69338
Park

76M 1216300  4/11/1977 Ja°°gzr'|f'a"d 69081 98.74 20 5
76M 12164 00  4/11/1977  Greenough Park ~ ©2068/ 80 17.7 5

69069
76M 20380 00  9/21/1978  Play Fair Park 69413 200 41.24 25
76M 55276 00 1/30/1984 el Tesls 69075 308 38.1 15

Riverside Park
Clark Fork

76M 81009 00  3/11/1992 N For n/a 250 38.66 10
76M 9972300  12/6/1996 Bonner Park 165173 100 12,5 5
76M 9972400  12/6/1996 Franklin Park 165180 110 11 44
76M 9972500  12/6/1996 S””selt:,g"rim°”a' 165179 150 12 48
76M 30000964  2/12/2002 gLty [l = 210074 76 8 4.64

Allegiance Field

PROVISIONAL PERMIT 76H 4927 00

Provisional Permit 76H 4927 00 was submitted by Missoula County on August 25, 1975
and issued by the DNRC on January 1, 1976. The permit allows for diversion of
groundwater from an irrigation well at the Fort Missoula Park at a pumping rate of 705 gpm
and volume of 135 acre-feet per year to irrigate a total of 52 acres. A copy of the well log
associated with the development (GWIC ID 69338) is provided in Attachment IW. Per the
permit, water is diverted in the SENESNW of Section 31, Township 13 North, Range 19
West and utilized to irrigate a total of 52 acres in the NW of Section 31, Township 13
North, Range 19 West. The current owner of record for the water right is the Parks and
Recreation Department.

PROVISIONAL PERMIT 76M 12163 00

Provisional Permit 76M 12163 00 was submitted by Missoula Parks and Recreation on
April 11, 1977 and DNRC issued the permit on June 23, 1977. The permit allows for
diversion of groundwater from an irrigation well at Jacobs Island Park at a pumping rate of
98.74 gpm and volume of 20 acre-feet per year to irrigate a total of 5 acres. A copy of the
well log associated with the development (GWIC ID 69069) is provided in Attachment IW.
Per the permit, water is diverted in the SWNESE of Section 22, Township 13 North, Range
19 West and utilized to irrigate a total of 5 acres in the SE of Section 22, Township 13
North, Range 19 West.
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PROVISIONAL PERMIT 76M 12164 00

Provisional Permit 76M 12164 00 was submitted by Missoula Parks and Recreation on
April 11, 1977 and issued by DNRC on June 6, 1977. The permit allows for diversion of
groundwater from two irrigation wells at Greenough Park at a pumping rate of 80 gpm and
volume of 17.7 acre-feet per year to irrigate a total of 5 acres. A copy of the well logs
associated with the development (GWIC ID 69068 and 69069) are provided in Attachment
IW. Per the permit, water is diverted in the NESWNE of Section 22, Township 13 North,
Range 19 West and utilized to irrigate a total of 5 acres in the NE of Section 22, Township
13 North, Range 19 West.

PROVISIONAL PERMIT 76M 20380 00

Provisional Permit 76M 20380 00 was submitted by Missoula Parks and Recreation on
September 21, 1978 and issued by the DNRC on March 3, 1979. The permit allows for
diversion of groundwater from a well at Play Fair Park at a pumping rate of 200 gpm and
volume of 41.24 acre-feet per year to irrigate a total of 25 acres. A copy of the well log
associated with the water right (GWIC ID 69413) is provided in Attachment IW. Per the
permit, water is diverted in the SWSENW of Section 33, Township 13 North, Range 19
West and utilized to irrigate a total of 25 acres in the SENW of Section 33, Township 13
North, Range 19 West.

PROVISIONAL PERMIT 76M 55276 00

Provisional Permit 76M 55276 00 was submitted by Missoula Parks and Recreation on
January 30, 1984 and issued by the DNRC on June 27, 1984. The permit allows for
diversion of groundwater from a well at John Toole Riverside Park at a pumping rate of
308 gpm and volume of 38.1 acre-feet per year to irrigate a total of 15 acres. A copy of the
well log associated with the water right (GWIC ID 69075) is provided in Attachment IW.
Per the permit, water is diverted in the NESWSW of Section 22, Township 13 North,
Range 19 West and utilized to irrigate a total of 15 acres in the SW of Section 22,
Township 13 North, Range 19 West.

PROVISIONAL PERMIT 76M 81009 00

Provisional Permit 76M 81009 00 was submitted by Missoula Parks and Recreation on
March 11, 1992 and issued by the DNRC on August 5, 1992. The permit allows for
diversion of groundwater from a well located near the Clark Fork Natural Park at a
pumping rate of 250 gpm and volume of 38.66 acre-feet per year to irrigate a total of 10
acres. Per the permit, water is diverted in the NWNESE of Section 21, Township 13 North,
Range 19 West and utilized to irrigate a total of 10 acres in the SENE and NESE of
Section 21, Township 13 North, Range 19 West.

PROVISIONAL PERMIT 76M 99723 00

Provisional Permit 76M 99723 00 was submitted by Missoula Parks and Recreation on
December 6, 1996 and issued by the DNRC on April 9, 1997. The permit allows for
diversion of groundwater from a well at Bonner Park at a pumping rate of 100 gpm and
volume of 12.5 acre-feet per year to irrigate a total of 5 acres. A copy of the well log
associated with the water right (GWIC ID 165173) is provided in Attachment IW. Per the
permit, water is diverted in the NENWSW of Section 27, Township 13 North, Range 19

4-47



43.3

West and utilized to irrigate a total of 5 acres in the NENWSW of Section 27, Township 13
North, Range 19 West.

PROVISIONAL PERMIT 76M 99724 00

Provisional Permit 76M 99724 00 was submitted by Missoula Parks and Recreation on
December 6, 1996 and issued by the DNRC on April 9, 1997. The permit allows for
diversion of groundwater from a well at Franklin Park at a pumping rate of 110 gpm and
volume of 11.0 acre-feet per year to irrigate a total of 4.4 acres. A copy of the well log
associated with the water right (GWIC ID 165180) is provided in Attachment IW. Per the
permit, water is diverted in the SENENW of Section 29, Township 13 North, Range 19
West and utilized to irrigate a total of 4.4 acres in the SENENW of Section 29, Township
13 North, Range 19 West.

PROVISIONAL PERMIT 76M 99725 00

Provisional Permit 76M 99725 00 was submitted by Missoula Parks and Recreation on
December 6, 1996 and issued by the DNRC on April 9, 1997. The permit allows for
diversion of groundwater from a well at Sunset Memorial Park at a pumping rate of 150
gpm and volume of 12.0 acre-feet per year to irrigate a total of 4.8 acres. A copy of the
well log associated with the water right (GWIC ID 165179) is provided in Attachment IW.
Per the permit, water is diverted in the SESWNE of Section 28, Township 13 North, Range
19 West and utilized to irrigate a total of 4.8 acres in the SESWNE of Section 29, Township
13 North, Range 19 West.

PROVISIONAL PERMIT 76M 30000964

Provisional Permit 76M 30000964 was submitted by Playball Missoula on February 12,
2002; DNRC issued the permit on April 2, 2003. Water right ownership was transferred to
the City of Missoula on February 6, 2007. The permit allows for diversion of groundwater
from a well near Ogren Park at Allegiance Field at a pumping rate of 76 gpm and volume
of 8.0 acre-feet per year to irrigate a total of 4.64 acres at the facility. A copy of the well
log associated with the water right (GWIC ID 210074) is provided in Attachment IW. Per
the permit, water is diverted in the NWSWNE of Section 21, Township 13 North, Range 19
West and utilized to irrigate a total of 4.64 acres in the NWSWNE and SWNWNE of
Section 21, Township 13 North, Range 19 West.

Irrigation Ground Water Certificates

The City of Missoula has 12 ground water certificates for the beneficial use of irrigation or
lawn and garden purposes. These ground water certificates are associated with wells that
are utilized to irrigate seven city parks. Table 4-8 summarizes each of the irrigation ground
water certificates. A detailed discussion of each water right is provided in the following
sections. A map illustrating the locations of each well is provided as Figure 4-8.

Table 4-8. Irrigation Ground Water Certificates Associated with Wells

o Flow
: Priority o Well ID / Volume
Water Right Date Facility / Park GWIC Rate (AF)
(gpm)
35 1.9 1

76M 30046393 7/7/2009 44 Ranch Ph 1 & 2 241774
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Table 4-8. Irrigation Ground Water Certificates Associated with Wells

. Priority - Well ID / Volume
Water Right Date Facility / Park GWIC (AF)
76M 30046394  7/7/2009 45 Ranch Ph 1 &2 241771 1.9 1
76M 30051555  8/3/2011 Sl P?Irl" gk 261918 35 8.74 46
76M 30051556  8/3/2011 Sy P‘I"Iﬁk s 261917 35 8.36 44
Rainbow Park

76H 30006192  5/16/2003 Tyl 180939 <35 <10 7.64
76M 11080000  4/13/2000 M"‘"’ar;‘gev‘j VUl 176505 33 775 31
76M 11080100  4/13/2000 M"‘"’a;éev‘j = 176506 33 775 31
76M 30047618 12/2/2009  White Pines Park 252559 35 75 3
76M 30047619 12/2/2009  White Pines Park 252560 35 75 3
76M 30067673 10/23/2013  Silver Pla\'}'; (Flriziiz 275207 35 9.45 378
76M 30067675  10/23/2013  Silver Pf\';'; [Flizsiz 275206 35 9.18 3.67
*76M 75662 00 8/14/1990 Pineview Park 68520 25 6.43 25

*Also includes recreational use associated with ice skating rink.

GROUND WATER CERTIFICATE 76M 30046393

Ground Water Certificate 76M 30046393 was filed by The Grass Valley Project LLC on
June 10, 2009; DNRC issued the water right on July 7, 2009. The water right was
transferred to the City of Missoula on June 23, 2017. The certificate allows for diversion of
water from a 170 foot deep well at the 44 Ranch Phases 1 and 2 at a rate of 35 gpm and
volume of up to 1.9 acre-feet per year to irrigate a total of 1.0 acres. A copy of the well log
associated with the water right (GWIC 241774) is provided as Attachment IW. Water is
diverted in the E2SESW of Section 12, Township 13 North, Range 20 West and utilized to
irrigate a total of 1.0 acres in the E2SESW of Section 12, Township 13 North, Range 20
West.

GROUND WATER CERTIFICATE 76M 30046394

Ground Water Certificate 76M 30046394 was also filed by The Grass Valley Project LLC
on June 10, 2009; DNRC issued the water right on July 7, 2009. Water right ownership
was transferred to the City of Missoula on June 23, 2017. The certificate allows for
diversion of water from a 125 foot deep well at the 44 Ranch Phases 1 and 2 at a rate of
35 gpm and volume of up to 1.9 acre-feet per year to irrigate a total of 1.0 acres. A copy of
the well log associated with the water right (GWIC 241771) is provided as Attachment IW.
Water is diverted in the E2SESW of Section 12, Township 13 North, Range 20 West and

4-49



utilized to irrigate a total of 1.0 acres in the E2SESW of Section 12, Township 13 North,
Range 20 West.

GROUND WATER CERTIFICATE 76M 30051555

Ground Water Certificate 76M 30051555 was filed by City of Missoula Parks and
Recreation on August 3, 2011. The certificate allows for diversion of water from a 95 foot
deep well located at 930 Cregg Lane at a rate of 35 gpm, volume of 8.74 acre-feet per year
to irrigate a total of 4.6 acres at Silver Park Phase Ill. A copy of the well log associated
with the water right (GWIC 261918) is provided as Attachment IW. Water is diverted in the
NENW of Section 21, Township 13 North, Range 19 West and utilized to irrigate a total of
4.6 acres in the NENW of Section 21, Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 30051556

Ground Water Certificate 76M 30051556 was filed by Missoula Parks and Recreation on
August 3, 2011. The certificate allows for the diversion of water from a 77 foot deep well
located at 900 Cregg Lane at a pumping rate of 35 gpm and volume of 8.74 acre-feet per
year to irrigate a total of 4.4 acres at Silver Park Phase Ill. A copy of the well log
associated with the water right (GWIC 261917) is provided as Attachment IW. Water is
diverted in the NENW of Section 21, Township 13 North, Range 19 West and utilized to
irrigate a total of 4.4 acres in the NENW of Section 21, Township 13 North, Range 19
West.

GROUND WATER CERTIFICATE 76H 30006192

Ground Water Certificate 76H 30006192 was filed by Upper Linda Vista HOA Homeowners
Association, Inc. on May 16, 2003. The water right was transferred to the City of Missoula
on June 8, 2006. The certificate allows for diversion of water from a 180-foot deep well
located at the Rainbow Park in the Linda Vista subdivision at a rate of up to 35 gpm and
volume of up to 10.0 acre-feet per year to irrigate a total of 7.64 acres. A copy of the well
log associated with the water right (GWIC 180939) is provided as Attachment IW. Water is
diverted in the NESW of Section 12, Township 12 North, Range 20 West and utilized to
irrigate a total of 7.64 acres in the NESW of Section 12, Township 12 North, Range 20
West.

GROUND WATER CERTIFICATE 76M 110800 00

Ground Water Certificate 76M 110800 00 was filed by Missoula on April 13, 2000. The
certificate allows for diversion of water from a 77-foot deep well located near the
Milwaukee Trail bike path/park between North California Street and Hickory Street. Water
is diverted at a rate of 33 gpm and volume of up to 7.75 acre-feet per year to irrigate a total
of 3.1 acres along the path. A copy of the well log associated with the water right (GWIC
176505) is provided as Attachment IW. Water is diverted in the SWSWNE of Section 21,
Township 13 North, Range 19 West and utilized to irrigate a total of 3.1 acres in the
S2SENW of Section 21, Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 110801 00

Ground Water Certificate 76M 110800 00 was filed by Missoula on April 13, 2000. The
certificate allows for diversion of water from a 92-foot deep well located near the
Milwaukee Trail bike path/park between North California Street and Hickory Street. Water
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is diverted at a rate of 33 gpm and volume of 7.75 acre-feet per year to irrigate a total of
3.1 acres along the path. A copy of the well log associated with the water right (GWIC
176506) is provided as Attachment IW. Water is diverted in the SWSWNW of Section 21,
Township 13 North, Range 19 West and utilized to irrigate a total of 3.1 acres in the
S2SWNW of Section 21, Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 30047618

Ground Water Certificate 76M 30047618 was filed by Missoula Parks and Recreation on
December 2, 2009. The certificate allows for diversion of water from a 96-foot deep well at
White Pines Park at a rate of 35 gpm and volume of 7.5 acre-feet per year to irrigate a total
of 3.0 acres. A copy of the well log associated with the water right (GWIC 252559) is
provided as Attachment IW. Water is diverted in the SESENE of Section 16, Township 13
North, Range 19 West and utilized to irrigate a total of 3.0 acres in the SESENE of Section
16, Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 30047619

Ground Water Certificate 76M 30047619 was filed by Missoula Parks and Recreation on
December 2, 2009. The certificate allows for diversion of water from an 86-foot deep well
at White Pines Park at a rate of 35 gpm and volume of 7.5 acre-feet per year to irrigate a
total of 3.0 acres. A copy of the well log associated with the water right (GWIC 252560) is
provided as Attachment IW. Water is diverted in the SESENE of Section 16, Township 13
North, Range 19 West and utilized to irrigate a total of 3.0 acres in the SESENE of Section
16, Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 30067673

Ground Water Certificate 76M 30067673 was filed by Missoula Parks and Recreation on
October 23, 2013. The certificate allows for diversion of water from an 80-foot deep well
(Well #1/North Well) at Silver Park Phase IV at a rate of 35 gpm and volume of 9.45 acre-
feet per year to irrigate a total of 3.78 acres. A copy of the well log associated with the
water right (GWIC 275207) is provided as Attachment IW. Water is diverted in the SENW
of Section 21, Township 13 North, Range 19 West and utilized to irrigate a total of 3.78
acres in the SENW of Section 21, Township 13 North, Range 19 West. Ground Water
Certificate 76M 30067675 is utilized to irrigate the same irrigated acres.

GROUND WATER CERTIFICATE 76M 30067675

Ground Water Certificate 76M 30067675 was filed by Missoula Parks and Recreation on
October 23, 2013. The certificate allows for diversion of water from an 80-foot deep well
(Well #2/South Well) at Silver Park Phase IV at a rate of 35 gpm and volume of 9.18 acre-
feet per year to irrigate a total of 3.67 acres. A copy of the well log associated with the
water right (GWIC 275206) is provided as Attachment IW. Water is diverted in the SENW
of Section 21, Township 13 North, Range 19 West and utilized to irrigate a total of 3.67
acres in the E2NW of Section 21, Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 75662 00

Ground Water Certificate 76M 75662 00 was filed by the Pineview Park Development
Association on August 14, 1990. The water right was transferred to the City of Missoula on
May 18, 2007. The certificate allows for diversion of water from a 40-foot deep well at
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Pineview Park for irrigation and recreation purposes. Water is diverted at a rate of 25 gpm
and volume of 6.43 acre-feet per year for irrigation of 2.5 acres and filling/maintaining an
ice hockey rink. A copy of the well log associated with the water right (GWIC 68520) is
provided as Attachment IW. Water is diverted in the NWNENW of Section 14, Township
13 North, Range 19 West and utilized for irrigation and recreation purposes in the
NWNENW of Section 21, Township 13 North, Range 19 West.

4.4 Non-Municipal/Non-Irrigation Water Rights

The City of Missoula also owns a number of water rights that are not for municipal or
irrigation uses. The following sections provide a description of those water rights.

4.4.1 Non-Municipal/Non-Irrigation Statements of Claim

City of Missoula Claims

The City of Missoula filed five statements of claim for purposes other than municipal and
irrigation use. The beneficial uses associated with these statements of claim include
domestic, industrial, and recreational uses. Table 4-9 summarizes each of these claims.
A detailed discussion of each water right is provided in the following sections.

Table 4-9. Non-Municipal/Non-Irrigation Statements of Claim Filed by City of

Missoula
. Priority Version Diversion Volume
Water Right Date Type Means Purpose (AF)
Original .
76M 147279 00  3/12/2021 Right Groundwater Well Domestic 40 15
Original Clark Fork .
76M 147286 00  5/17/1972 Right River Headgate Recreation n/a n/a
76M 14728700 12/31/1939 , C"N%  Groundwater  Well  Recreation 50 5
Authorization
Waste &
Original SEERERE)
76M 147288 00  1/31/1964 Ri UT of UT of Pipeline Industrial 600 485.15
ight
Clark Fork
River
Original .
76M 147289 00 12/30/1963 Right Groundwater Well Industrial 280 200

STATEMENT OF CLAIM 76M 147279 00

Statement of Claim 76M 147279 00 was filed for a domestic well at the City Cemetery.
Water is diverted from an old onsite well and utilized for the office, shop, and caretaker
facilities. Per the claim, water is diverted in the NWNWNW of Section 16, Township 13
North, Range 19 West and utilized in the NWNWNW of Section 16, and the SWSWSW of
Section 9 in Township 13 North, Range 19 West.
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STATEMENT OF CLAIM 76M 147286 00

Statement of Claim 76M 147286 00 was filed for filling and maintaining the fish pond at
McCormick Park and the purpose is recreation. Water is diverted from a ditch that flows
through the park that derives water from the Clark Fork River. The pond was constructed
in the early 1970’s and was stocked with fish on May 17, 1972, which is the priority date
claimed by the City. Per the claim, water is diverted in the SWNESE of Section 21,
Township 13 North, Range 19 West, from an irrigation ditch utilized to convey water to the
lumber mill. Affidavits from Mr. John McDonald, the Building and Grounds Superintendent
at Missoula Parks and Recreation; indicate the pond had a capacity of 6.5 acre-feet and
water was allowed to flow through the pond through 18-inch culverts. A review of aerial
photography indicates that the place of use is listed incorrectly, and should match the
location of the reservoir in the SWSWNE of Section 21, Township 13 North, Range 19
West.

STATEMENT OF CLAIM 76M 147287 00

Statement of Claim 76M 147287 00 was filed for recreation purposes at McCormick Park
and has a priority date of December 31, 1939. The City filed a change application on
January 1, 1987, which was granted by the DNRC on June 5, 1987. The change
authorized the point of diversion to be moved to a replacement well constructed in April
1987. A copy of the well log associated with the development (GWIC ID 69015) is
provided in Attachment OW. Per the change authorization, water is diverted in the
NESWNE of Section 21, Township 13 North, Range 19 West and utilized for recreational
purposes at McCormick Park in the SWNE of Section 21, Township 13 North, Range 19
West.

STATEMENT OF CLAIM 76M 147288 00

Statement of Claim 76M 147288 00 was filed for industrial use at the City Sewage
Treatment Plant. This water right allows for water entering the plant to be used for plant
processes including: the dissolved air-flotation process and the temperature regulation
heat exchanger. The water discharged from the sewer treatment plant ultimately ends up
in the Clark Fork River. Water is diverted in the NWSESE of Section 18, Township 13
North, Range 19 West and utilized for industrial uses in the NESESE of Section 18,
Township 13 North, Range 19 West.

STATEMENT OF CLAIM 76M 147289 00

Statement of Claim 76M 147289 00 was filed for other industrial water use at the City
Sewage Treatment Plant. A copy of the well log associated with the development (GWIC
ID 68636) is provided in Attachment OW. Water is diverted in the NWSESE of Section 18,
Township 13 North, Range 19 West and utilized for industrial uses in the NESESE of
Section 18, Township 13 North, Range 19 West.

Klapwyk Claims

The following Statements of Claim were filed by Mr. Albert Klapwyk and the water rights
were subsequently obtained by the City of Missoula as part of a land transfer. The claims
were filed for domestic, stock, and irrigation purposes on properties previously owned by
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Mr. Klapwyk. Table 4-10 summarizes each of the claims filed by Mr. Klapwyk’s. A detailed
discussion of each water right is provided in the following sections.

Table 4-10. Non-Municipal/Non-Irrigation Statements of Claim Filed by Albert

Klapwyk
: Priority Version Diversion
Water Right Date Type Means Purpose
76M 14911000  6/19/1940 Og%ﬁf' Groundwater Well  Domestic 20 6
Original Rattlesnake s
76M 149111 00 9/1/1895 Right Creek Headgate Irrigation 16.8 -
Original Rattlesnake N
76M 149113 00 5/16/1895 Right Creek Headgate Irrigation 338.8 -
Original Rattlesnake s
76M 14911400  4/15/1872 Right Creek Headgate Irrigation 1324 -
76M 14911500  4/15/1872 ~ Onginal - Rattlesnake Ditch Stock - -
Right Creek
Original Rattlesnake .
76M 149116 00 9/1/1895 Right Creek Ditch Stock - -
- Spring, UT .
76M 14911700 1771940  Onginal - poiesnake  LVeStck  gio - -
Right Direct
Creek
- Spring, UT .
76M 14911800  1/1/1940  Onginal - poiiesnake  LVeSIOok ik ; -
Right Direct
Creek
L. Spring, UT .
76M 14911900 17171940  Onginal - poiesnake  DVeSCk  gio ; -
Right Direct
Creek
- Spring, UT .
76M 14912000 1171940  Onginal - poiesnake  LVeSock gio - -
Right Direct
Creek
Original Rattlesnake .
76M 149121 00  8/16/1895 Right Creek Ditch Stock - -
Original UT of High
76M 157886 00  8/31/1919 Right Falls Creek Dam Stock - -

STATEMENT OF CLAIM 76M 149110 00

Statement of Claim 76M 149110 00 was filed on April 28, 1982 by Albert Klapwyk. The
claim has a priority date of June 19, 1940 and is for domestic uses associated with the
Klapwyk “Home Place”. The water right allows diversion at a rate of 20 gpm and up to 6.0
acre-feet from a well in the NWSWSE of Section 11, Township 13 North, Range 19 West
for domestic uses including up to 3 acres of irrigation in the NWSWSE of Section 11,
Township 13 North, Range 19 West. A copy of the well log associated with the
development (GWIC ID 68636) is provided in Attachment OW. The City filed a Water
Right Transfer Certificate Form on July 23, 1996.
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STATEMENT OF CLAIM 76M 149111 00

Statement of Claim 76M 149111 00 was filed for irrigation use from Rattlesnake Creek with
a priority date of September 1, 1895. Objections were filed against the claim as it was
originally submitted and it has subsequently been modified by the Water Court. The water
right allows diversion from Rattlesnake Creek in the NWSWSE of Section 11, Township 13
North, Range 19 West for irrigation of 1 acre in the NWSWSE of Section 11, Township 13
North, Range 19 West. Water can be diverted at a rate of 16.8 gpm between April 1 and
October 31 and is conveyed via the Cobban Ditch. The City filed a Water Right Transfer
Certificate Form on July 23, 1996.

STATEMENT OF CLAIM 76M 149113 00

Statement of Claim 76M 149113 00 was filed for irrigation use from Rattlesnake Creek with
a priority date of August 16, 1895. However, objections were filed against the claim as it
was originally submitted and it was modified by the Water Court. The water right has been
severed from its historic place of use and is reserved for future use. As such, no irrigated
acres have been decreed at this time. The City filed a Water Right Transfer Certificate
Form on July 23, 1996.

There is presently no volume associated with this Statement of Claim. Without a verified
place of use for irrigation or volume, this water right has limited application or value.

STATEMENT OF CLAIM 76M 149114 00

Statement of Claim 76M 149114 00 was filed for irrigation use from Rattlesnake Creek with
a priority date of April 15, 1872. Objections were filed against the claim as it was originally
submitted and it was modified by the Water Court. The water right allows diversion from
Rattlesnake Creek in the SWNESE of Section 35, Township 14 North, Range 19 West for
irrigation of 10 acres in the NESENW of Section 12, Township 13 North, Range 19 West.
Water can be diverted at up to 132.4 gpm between April 1 and October 31 and is conveyed
via the Quast Ditch. The City filed a Water Right Transfer Certificate Form on July 23,
1996. There is no map illustrating the appurtenant 10 acres of irrigation decreed in the
DNRC files.

STATEMENT OF CLAIM 76M 149115 00

Statement of Claim 76M 149115 00 was filed for stock water use from Rattlesnake Creek
with a priority date of April 15, 1872. Although objections were filed against the claim as it
was originally submitted, no modifications were made by the Water Court. The water right
allows diversion from Rattlesnake Creek in the SWNESE of Section 35, Township 14
North, Range 19 West and the NENWNE of Section 2, Township 13 North, Range 19 West
for stock watering uses in the SWSW of Section 1 and the NWNW and NWSW of Section
12 Township 13 North, Range 19 West. Water can be utilized year-round for stock
watering at this historic place of use. Mr. Klapwyk claimed a total of 230 animal units per
year, an approximate volume 7.73 acre-feet. The City filed a Water Right Transfer
Certificate Form on July 23, 1996.

STATEMENT OF CLAIM 76M 149116 00

Statement of Claim 76M 149116 00 was filed for stock water use from Rattlesnake Creek
with a priority date of September 1, 1895. The water right allows diversion from
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Rattlesnake Creek in the SWNWSE and the NENWNE of Section 2, Township 13 North,
Range 19 West for stock watering in the SWSWSW of Section 1, NWSWSE, E2NENE,
E2SENE of Section 11, W2W2NW of Section 12, Township 13 North, Range 19 West. Mr.
Klapwyk filed the claim for up to 100 cattle and 10 horses, an approximate volume of
approximately 3.86 acre-feet. The City filed a Water Right Transfer Certificate Form in on
July 23, 1996.

STATEMENT OF CLAIM 76M 149117 00

Statement of Claim 76M 149117 00 was filed for stock water use from an Unnamed
Tributary of Rattlesnake Creek with a priority date of January 1, 1940. The water right
allows livestock to drink from spring discharge in the SWNESE of Section 12, Township 13
North, Range 19 West year-round. Mr. Klapwyk filed the claim for up to 200 cattle and 50
horses, an approximate volume of 9.24 acre-feet. The City filed a Water Right Transfer
Certificate Form on July 23, 1996.

STATEMENT OF CLAIM 76M 149118 00

Statement of Claim 76M 149118 00 was filed for stock water use from an Unnamed
Tributary of Rattlesnake Creek with a priority date of January 1, 1940. The water right
allows livestock to drink from spring discharge in the SENESW of Section 12, Township 13
North, Range 19 West year-round. Mr. Klapwyk filed the claim for up to 200 cattle and 50
horses, an approximate volume of 9.24 acre-feet. The City filed a Water Right Transfer
Certificate Form on July 23, 1996.

STATEMENT OF CLAIM 76M 149119 00

Statement of Claim 76M 149119 00 was filed for stock water use from an Unnamed
Tributary of Danny O’Brien Gulch with a priority date of January 1, 1940. The water right
allows livestock to drink from spring discharge in the NWNENW of Section 12, Township
13 North, Range 19 West year-round. Mr. Klapwyk filed the claim for up to 200 cattle and
50 horses, an approximate volume of 9.24 acre-feet. The City filed a Water Right Transfer
Certificate Form in on July 23, 1996.

STATEMENT OF CLAIM 76M 149120 00

Statement of Claim 76M 149120 00 was filed for stock water use from an Unnamed
Tributary of Rattlesnake Creek with a priority date of January 1, 1940. The water right
allows livestock to drink from spring discharge in the SWNWNW of Section 13, Township
13 North, Range 19 West year-round. Mr. Klapwyk filed the claim for up to 50 cattle and
10 horses, an approximate volume of 2.18 acre-feet. The City filed a Water Right Transfer
Certificate Form on July 23, 1996.

STATEMENT OF CLAIM 76M 149121 00

Statement of Claim 76M 149121 00 was filed for stock water use from Rattlesnake Creek
with a priority date of August 16, 1895. Although objections were filed against the claim as
it was originally submitted, the Water Court did not make any modifications to the original
claim filing. The water right allows diversion from Rattlesnake Creek in the SWNESE of
Section 35, Township 14 North, Range 19 West for stock watering in portions of Section 1,
11, 12, and 14 Township 13 North, Range 19 West. Water can be utilized year-round for
stock watering at this historic place of use. Mr. Klapwyk claimed a total of 230 animal units
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per year for a total volume approximately 7.73 acre-feet. The City filed a Water Right
Transfer Certificate Form on July 23, 1996.

STATEMENT OF CLAIM 76M 157886 00

Statement of Claim 76M 157886 00 was filed for stock water use from an Unnamed
Tributary of High Falls Creek with a priority date of August 31, 1919. Mr. Klapwyk claimed
portions of water stored in four reservoirs located upstream in the Rattlesnake Creek
Drainage (Twin Lake, East Lake, and Farmers Lakes). Per the claim, water is diverted
from the reservoirs via High Falls Creek and Rattlesnake Creek until it is diverted in the
Quast Ditch or Williams Ditch and conveyed to the place of use for stock watering. Water
can be utilized year-round for stock watering at this historic place of use in portions of
Section 1, 2, 11, 12, and 14, Township 13 North, Range 19 West. Mr. Klapwyk filed the
claim for a total of 230 animal units per year (200 cattle and 20 horses) for a total volume
approximately 3.91 acre-feet. The City filed a Water Right Transfer Certificate Form on
July 23, 1996.

Barmeyer Claims

The following statements of claim were filed by George and Dorothy Barmeyer and
subsequently obtained by the City of Missoula as part of a land transfer. The claims were
filed for fish and wildlife purposes on properties previously owned by Mr. and Mrs.
Barmeyer. Table 4-11 summarizes the Barmeyer’s claims. The validity of this claim has
been brought into question as there is no diversion or appropriation of water. In the matter
of the Dearborn Drainage Area, 243 Mont. 343 (1988) (i.e. The Bean Lake Case) the
Montana Supreme Court ruled: ‘It is clear therefore that under Montana Law before 1973,
no appropriation right was recognized for recreation, fish and wildlife, except through a
Murphy Right statute”. Given the question of validity and the fact that no water was ever
diverted from the source, the value of these statements of claim is nominal. A brief
discussion of each water right is provided in the following sections.

Table 4-11. Non-Municipal/Non-Irrigation Statements of Claim Filed by Mr. and Mrs.

Barmeyer
: Priority Version Diversion
Water Right Date Type Means Purpose

Original Spring, UT of Fish and

76H 123848 00 7/1/1953 Right Pattee Creek Instream Wildlife - -
Original Spring, UT of Fish and

76H 123849 00 7/1/1953 Right Pattee Creek Instream Wildlife - -
Original Spring, UT of Fish and _ :

76H 123847 00 7/1/1955 Right Pattee Creeck Instream Wildlife

STATEMENT OF CLAIM 76H 123847 00

Statement of Claim 76H 123847 00 was filed for fish and wildlife use from a spring tributary
to Pattee Creek and located in the NWSWNW of Section 3, Township 12 North, Range 19
West. The claimed priority date is July 1, 1953.
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STATEMENT OF CLAIM 76H 123848 00

Statement of Claim 76H 123848 00 was filed for fish and wildlife use from a spring tributary
to Pattee Creek located in the NWSWNW of Section 3, Township 12 North, Range 19
West. The claimed priority date is July 1, 1953.

STATEMENT OF CLAIM 76H 123849 00

Statement of Claim 76H 123849 00 was filed for fish and wildlife use from a spring tributary
to Pattee Creek located in the SWSWNW of Section 3, Township 12 North, Range 19
West. The claimed priority date is July 1, 1955.

Non-Municipal/Non-Irrigation Ground Water Certificates

City of Missoula Ground Water Certificates

The City of Missoula filed two ground water certificates for purposes other than municipal

or irrigation. The beneficial use associated with these certificates is domestic. Table 4-12
summarizes each of the City’s certificates. A discussion of each water right is provided in
the following of Sections.

Table 4-12. Non-Municipal/Non-Irrigation Ground Water Certificates Filed by City of

Missoula
.. . . . Flow
Water Right Priority Version Diversion Purpose Rate Volume
Date Type Means (AF)
(gpm)
76M 1642100  11/30/1977 Ogtgm“ GROUNDWATER ~ WELL  DOMESTIC 95 31.68
76M 30042652  6/18/2008 og‘gwﬁ GROUNDWATER ~ WELL  DOMESTIC <35 <10

GROUND WATER CERTIFICATE 76M 16421 00

Ground Water Certificate 76M 16421 00 was filed by the City of Missoula on November 30,
1977. The certificate allows for diversion of water from a 119-foot deep well at the City’s
Wastewater Treatment Plant. Water can be diverted at a rate of 95 gpm for potable
(domestic) and municipal purposes in the SESE of Section 18, Township 13 North, Range
19 West. A copy of the well log associated with the water right (GWIC 668368) is provided
as Attachment OW. Water is utilized for potable/domestic (1.5 acre-feet) and municipal
water (30.18 acre-feet) uses at the Sewage Treatment Plant in the SESE of Section 18,
Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76M 30042652

Ground Water Certificate 76M 30042652 was filed by Missoula Parks and Recreation on
June 18, 2008. The certificate allows for diversion of water from an 80-foot deep well
located at 630 Lafray Park at a rate of 35 gpm and volume of up to 10 acre-feet for potable
(domestic) purposes. A copy of the well log associated with the water right (GWIC
244135) is provided as Attachment OW. Water is diverted for domestic purposes at Lafray
Park in the SWNWNE of Section 20, Township 13 North, Range 19 West.
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EKO-Kompost Ground Water Certificates

The following Ground Water Certificates were filed by EKO-Kompost and subsequently
obtained by the City of Missoula as part of a land transfer. Table 4-13 summarizes the
EKO-Kompost certificates. A discussion of each water right is provided in the following of
Sections.

Table 4-13. Non-Municipal/Non-Irrigation Ground Water Certificates Filed by City of
Missoula

Water Right Priority Version Diversion Purpbose ll:?I:tv: Volume
g Date Type Means P (eom) (AF)

Original Commercial,
76M 31658 00 2/11/1981 Rg Groundwater Well Domestic,
ight
Stock
Original Developed Stock, Fish
76M 31659 00 2/11/1981 Right Groundwater Spring and Wildlife 99 9.41
- Irrigation,
76M 3166000  2/11/1981  Onginal Groundwater ~ Developed i and 99 58
el SR Wildlife

GROUND WATER CERTIFICATE 76M 31658 00

Ground Water Certificate 76M 31658 00 was filed by EKO-KOMPOST, Inc on February 11,
1981. The water right was transferred to the City on August 18, 2011. The certificate
allows for diversion of water from a well near the City’s Wastewater Treatment Plant.
Water can be diverted for commercial use (21 acre-feet), domestic (two households), and
stock watering (0.2 acre-feet) purposes. The well is located in the NESWSE of Section 18,
Township 13 North, Range 19 West. A copy of the well log associated with the water right
(GWIC 254503) is provided as Attachment OW.

GROUND WATER CERTIFICATE 76M 31659 00

Ground Water Certificate 76M 31659 00 was filed by EKO-KOMPOST, Inc on February 11,
1981. The certificate allows for diversion of water from a developed spring that forms Hot
Dog Lake southwest of the City’'s Wastewater Treatment Plant. The lake is a former
sewage lagoon and gravel pit that was reclaimed by EKO-KOMPOST Inc. Water can be
diverted for fish and wildlife and stock purposes in the S2SWSE of Section 18, Township
13 North, Range 19 West. Fish and wildlife uses occur within “Hot Dog Lake” and water
can be diverted for stock watering of up to 7 head of cattle in the S2SWSE of Section 18,
13 North, Range 19 West. The City of Missoula obtained the property and the water right
ownership was updated on August 18, 2011.

GROUND WATER CERTIFICATE 76M 31660 00

Ground Water Certificate 76M 31660 00 was filed by EKO-KOMPOST, Inc on February 11,
1981. The certificate allows for diversion of water from a developed spring that forms
“White Rock Lake” southwest of the City’s Wastewater Treatment Plant. White Rock Lake
is a former sewage lagoon and gravel pit that was reclaimed by EKO-KOMPOST Inc.
Water can be diverted for fish and wildlife and irrigation purposes in the SESWSE of
Section 18, Township 13 North, Range 19 West. Fish and wildlife uses occur within “White
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Rock Lake” and water can be diverted for irrigation of up to 4 acres in the SESWSE of
Section 18, 13 North, Range 19 West. The City of Missoula obtained the property and the
water right ownership was updated on August 18, 2011.

Jacobsen and Sousa Ground Water Certificate

The following ground water certificates were filed by Clifford Jacobson and Michael and
Jen Sousa and subsequently obtained by the City of Missoula as part of a land transfer.
Table 4-14 summarizes these certificates. A discussion of the two water rights is provided
in the following sections.

Table 4-14. Non-Municipal/Non-Irrigation Ground Water Certificates Filed by Jacobsen
and Sousa

Y . . . Flow
Water Right Priority Version Diversion EUmoss Rate Volume
Date Type Means (AF)
(gpm)
15 24

Original

76H 30049965 12/8/2010 Right GROUNDWATER Well Domestic
Original .
76M 6774 00 10/31/1975 Right GROUNDWATER Well Domestic 12

GROUND WATER CERTIFICATE 76M 6774 00

Ground Water Certificate 76M 6774 00 was filed by Clifford Jacobsen on October 31,
1975. The water right was transferred to the City of Missoula on March 24, 2017. The
certificate allows for diversion of water from a 56-foot deep well located in the SWSENE of
Section 20, Township 13 North, Range 19 West for domestic water use. The well was
originally utilized to serve City Electric on Catlin Street. A copy of the well log associated
with the water right (GWIC 68902) is provided as Attachment OW. The certificate is for a
flow rate of 12 gpm for potable (domestic) purposes in the SWSENE of Section 20,
Township 13 North, Range 19 West.

GROUND WATER CERTIFICATE 76H 30049965

Ground Water Certificate 76H 30049965 was filed by Michael and Jen Sousa on
December 8, 2010. The water right was transferred to the City of Missoula on December
2, 2016. The certificate allows for diversion of water from a 520 foot deep well located in
the NENWSE of Section 4, Township 12 North, Range 19 West for domestic, lawn and
garden, and stock water use. A copy of the well log associated with the water right (GWIC
66849) is provided as Attachment OW. Water can be diverted at a rate of 15 gpm and
volume up to 2.4 acre-feet per year for domestic (1 acre-feet), lawn and garden (1.25 acre-
feet on 0.5 acres), and stock (0.15 acre-feet) purposes in the NENWSE of Section 4,
Township 12 North, Range 19 West.

4.5 Water Use Evaluation

Diverted Volume Compared to Appropriated Volume

Water-use records from calendar years 2015 and 2016 were used to evaluate the City’s
net water use as compared to the permitted or claimed volume for the water rights
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associated with each of the City’s municipal wells. Table 4-15 summarizes the actual
diverted volume to the appropriated volumes. Figure 4-9 is a histogram comparing the
permitted or claimed volume to the amount of water actually diverted from each well in
2015 and 2016. The green bars represent the permitted or claimed volume listed on the
water right and the blue and red bars are the amount of water the City pumped during
2015 and 2016, respectively. The salient observation is that the City has excess water
right capacity relative the actual amount of water being used. Table 4-15 also identifies a
number of existing wells that have pump capacities below the water right capacity. By
replacing pumps, the City could increase its production capacity without making changes
to water rights. For example, the following wells have excess water rights: 26" Street (950
gpm), Judi Drive (675 gpm), South Avenue (550 gpm), 23" Street (476 gpm), and Great
Northern (1,240 gpm). Prior to replacing pumps, the City should ensure that the wells are
capable of pumping the higher capacities without issues of excessive draw down or water
quality (sand, etc.).

A similar evaluation comparing the total volume diverted as a system to the total claimed or
permitted volume of the system was performed. The total volume of water diverted in 2015
was 27,029 acre-feet. The water rights associated with the production wells allow for a
diversion of up to 89,696 acre-feet per year (as described in Section 2.1.3 and Section
2.2). As shown, the City is using approximately one-third of their allocated volume.

Table 4-15 and Figure 4-9 do not include the direct-flow water rights from Rattlesnake
Creek that can now be appropriated from eight of the City’s municipal supply wells. These
water rights allow for up to 40,352.87 acre-feet per year to be diverted from municipal well
#30, #31, #32, #33, #34, #3A, #3B, and #21 as outlined in Section 4.2.1. Table 4-16
compares the volume of water diverted from the eight municipal wells authorized as points
of diversion through Change Authorization 76M 40170-99 to the volume of water claimed.
As shown, in 2015 and 2016, these wells were utilized to divert a total of 10,320 acre-feet
per year or approximately one-quarter of the volume claimed under the City’s historic
Rattlesnake Creek water rights. These eight wells contribute approximately 40-percent of
the groundwater diverted by the City’s water system for municipal use in 2015 and 2016.

As noted in Section 4.2.1, the eight wells can be operated under the historic priority dates
when water is available in Rattlesnake Creek at the historic point of diversion for the
historic surface water rights (SWSWNE Section 2, Township 13 North, Range 19 West).
During periods of drought, when water is not available in sufficient quantity to satisfy the
full historic surface water rights on Rattlesnake Creek, water is diverted under the existing
water rights with a junior priority date. The volume of water diverted from this group of
wells in any year is likely a combination of historic Rattlesnake Creek water and junior
groundwater water rights.

Appropriated Flow Rates by Pressure Zone

The City’s water distribution system consists of multiple pressure zones. Although the City
has several storage tanks located throughout the distribution system, groundwater
pumping directly to the water distribution system is relied upon to help maintain pressures
and flow during periods of peak flow. Operation in this manner requires large contributions
of flow from the wells. Table 4-17, documents the permitted flow rate of each well in
addition to the pressure zone the well is located in. In total, the City’s current municipal
wells appropriate a maximum flow rate of 57,934 gpm. By comparison, the overall peak
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hourly demand on the City water system is 42,136 gpm. Of the total flow rate
appropriated, 30,764 gpm is associated with wells in the South pressure zone. Given the
uneven distribution of wells throughout the water system, booster pumps are utilized to
help move water across different pressure zones.
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Table 4-15. Diverted Volume versus Claimed or Permitted Volumes

Well
No.

3A
3B

Well Location

S. 6th West
S. 14th West
South Ave. 100 hp
South Ave. 200 hp
Sommers Street
Schilling Street
Dixon Avenue
Hilda Avenue
Agnes Avenue
Judi Drive
Mountainview
24th Street
Momont
Willowood
North Russell
Catlin Street
East Central
Intermountain
Pattee Creek 25 hp
Pattee Creek 50 hp

Stephens Avenue

Acre-Feet
Diverted (2015)

427.80
1,007.91
0.14
2,772.79
227.57
1,242.63
1,109.55
631.58
833.06
457.25
632.88
0.00
9.87
4.77
792.81
1,224.58
1,278.42
708.72
119.30
185.19
0.41

Water Right
Number

76M 40143 00
76M 40144 00
76M 40145 00
76M 53867 00
76M 40146 00
76M 40148 00
76H 40149 00
76M 40150 00
76M 40151 00
76M 40152 00
76M 40153 00
76H 40155 00
76M 26368 00
76H 40156 00
76M 40157 00
76M 40158 00
76M 40159 00
76M 40160 00
76M 40161 00
76M 40162 00
76M 40163 00

Water Right
Type

Claim
Claim
Claim
Permit
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim
Claim

Claim
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Water Right
Permitted
(Acre-Feet)

1,938
1,938
1,938
4,838
1,292
1,938
1,613
1,938
1,938
1,938
1,292
1,613
1,617
1,613
1,938
1,938
1,938
1,938
487
726
1,611

Water Pump Excess
Right Flow Capacity Water Right
Rate (GPM) (GPM) (GPM)

1,200 1,125 75
1,200 1,000 200
1,200 1,250 -
3,000 2,450 550
800 500 300
1,200 1,000 200
1,000 1,000 -
1,200 950 250
1,200 1,350 =
1,200 525 675
800 900 =
1,000 1,000
1,000 1,000 -
1,000 850 150
1,200 1,100 100
1,200 1,100 100
1,200 1,250 -
1,200 1,075 125
305 185 120
450 320 130
1,000 825 175



26 Benton Street 1,461.38 76H 40164 00 Claim 1,613 1,000 950 50

27 26th Street 863.43 76M 40165 00 Claim 2,381 1,475 525 950
29 Orchard Avenue 165.95 76H 40166 00 Claim 1,613 1,000 950 50
30 Bank Street 442.30 76M 706 00; Permit 7,217 2,000 3,600 -
76M 53868 00
31 Kiwanis Street 3,655.61 76M 5452 00 Permit 4,839 3,000 3,400 -
32 Arthur Avenue 1,769.16 76M 5604 00 Permit 4,839 3,000 3,800 -
33 Gerald Avenue 298.97 76M 6616 00 Permit 4,821 2,989 3,800 -
34 Maurice Avenue 45.47 76M 10378 00; Permit 9,677 3,000 5,700 -
76M 53872 00
35 Southgate Mall 1,430.90 76H 14489 00 Permit 4,032 2,500 2,425 75
38 23rd Avenue East 837.07 76H 107536 Claim; 6,949 3,998 1,775
00; 76H 70436 Permit
39 23rd Avenue West 492.92 00 1,750 473
41 Great Northern 734.81 76M 108816 Claim/Permit 2604 2,440 1,200 1,240
00; 76M 23029
42 Palmer Street 800.02 00; *76M 1,150 1,140 10
31907 00; 76M
91259 00
40A Linda Vista #1 East 54.01 76H 67585 00 Permit 350 500 220
40B Linda Vista #2 North 92.89 220 60
40C Linda Vista #3 West 178.08 76H 96947 00 Permit 120 175 250 -
**43 Canyon River 38.36 76M 40146 00; Redundant 3,230 800/ 1200 555 -
76M 40152 00 Claim
45A Haugan Drive #1 0.00 76H 30063539 Permit 623 2,000 1,000 -
45B Haugan Drive #2 0.00 770 -
45C Haugan Drive #3 0.00 1,000 -
Total 27,028.59 89,696

*Provisional Permit 76M 31907 00 is only associated with Well #42.
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**Well #43 is redundant to both Statement of Claim 76M 40146 00 and 76M 40152 00; as such the flow rates and volume are shared with
those two water rights.
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Figure 4-9
Municipal Well Water Use vs Water Right Volumes in Acre-Feet

W 2015 Diverted Volume W 2016 Diverted Volume m Permitted/Claimed Volume
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Table 4-16. Rattlesnake Creek Claim Volume versus Diversions from Authorized Wells

Gallons Gallons Number Type AF
3A South Ave. 100 hp 44,942 0.14 40,973 0.13 76M 40170-00 Claim 17,165
3B South Ave. 200 hp 903,517,632 2,772.79 832,214,307 2,553.97 76M40171-00 Claim 2,903
21 East Central 416,575,064 1,278.42 621,621,640 1,907.69 76M40172-00 Claim 246
30 Bank Street 144,125,511 442.30 283,091,578 868.78 76M 40173-00 Claim 1,176
31 Kiwanis Street 1,191,183,825 3,655.61 1,374,879,539 4,219.35 76M40174-00 Claim 842
32 Arthur Avenue 576,483,909 1,769.16 169,549,941 520.33 76M 40175-00 Claim 6,314
33 Gerald Avenue 97,421,222 298.97 87,422,705 268.29 76M 40176-00 Claim 11,707
34 Maurice Avenue 14,816,105 4547 12,732,596 39.07 Total Claimed Volume 40,353
TOTAL 3,344,168,209 10,263 3,381,553,279 10,378

*All Statements of Claim include the eight wells as authorized points of diversion.
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Table 4-17. Appropriated Flow Rates by Pressure Zone

76M 40157 00 1,200
76M 706 00; 76M

£ 53868 00 At

31 76M 5452 00 3,000

32 76M 5604 00 North 3,000

17 76M 26368 00 1,000

41 76M 108816 00; 76M 1,220

23029 00; *76M 31907
00; 76M 91259 00

42 1,220
Total Appropriated Flow for Pressure Zone 15,140
4 76M 40146 00 800
12 76M 40152 00 S 1,200
43 76M 1%1154)126 %% 76M Redundant
Total Appropriated Flow for Pressure Zone 2,000
13 76M 40153 00 Rattlesnake/PRV Richard St 800
Total Appropriated Flow for Pressure Zone 800
1 76M 40143 00 1,200
2 76M 40144 00 1,200
3A 76M 40145 00 1,200
3B 76M 53867 00 3,000
8 76M 40148 00 1,200
’ 7640149 00 South/PRV FT Missoula L
10 76M 40150 00 1,200
33 76M 6616 00 2,989
w  TOM TN
35 76H 14489 00 2,500
11 76M 40151 00 1,200
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76H 40155 00 1,000
18 76H 40156 00 1,000
20 76M 40158 00 1,200
21 76M 40159 00 1,200
22 76M 40160 00 1,200
26 76H 40164 00 1,000
27 76M 40165 00 1,475
Total Appropriated Flow for Pressure Zone 30,764
23 76M 40161 00 305
24 76M 40162 00 Lower Farviews/PRV Stephens 450
25 76M 40163 00 1,000
Total Appropriated Flow for Pressure Zone 1,755
29 76H 40166 00 Gharrett 1,000
Total Appropriated Flow for Pressure Zone 1,000
% Skyview/PRV Foothills/23rd System/PRV
TR TS oy "o Pinewood/PRY St Thomas/St Francis 3,800
- System/PRV Paul Lane/Jack Dr System
Total Appropriated Flow for Pressure Zone 3,800
40A
76H 67585 00 500
40B Lower Linda Vista/PRV Helena Dr
40C 76H 96947 00 175
Total Appropriated Flow for Pressure Zone 675
45A
45B 76H 30063539 Sophie 2,000
45C
Total Appropriated Flow for Pressure Zone 2,000
Total Appropriated Flow Rate of Active Municipal Wells 57,934
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4.5.2 Impact of Leakage Reduction on Water Rights

The aging infrastructure of the City’s water system results in considerable water losses via
leaking water mains and service lines. Only a portion of the water diverted is delivered to
the customers. At present, the City has water rights in excess of the volume of water
diverted. As water mains are replaced and leakage reduced, the City will ultimately need
to divert less water to serve the same number of users. The result will be that the City can
serve more connections with the same volume of water permitted making it less likely that
additional water rights will be needed.

The majority of water loss via leakage from the distribution system is returned to the
Missoula Aquifer. Many of leaks within the distribution system are difficult to detect
because of the permeable nature of the shallow sediments within the Missoula Valley.
Water that is lost is ultimately returned to the same source aquifer it was pumped but is not
consumed for beneficial use. Therefore, in terms of water rights, the primary benefit to
reduced leakage is the ability to serve a greater number of connections with the same
volume of water. In order to avoid the water right change application process, additional
service connections must occur within the place of use authorized for each water right.

Figure 4-2 illustrates the place of use for the City’s existing municipal water rights.
Fortunately, most of the City’s municipal water rights were included in Change
Authorization 76M 26358-99, which expanded the place of use for the municipal water
rights over a uniform area of the Missoula Valley.

4.5.3 Wilderness Dam Water Right Alternatives

Missoula has water rights associated with eight dams located within the upper portions of
the Rattlesnake Creek drainage basin. These dams have traditionally been utilized to
capture and store water during periods when water is available (i.e. spring runoff) and
release water to augment flows of Rattlesnake Creek during periods of low flow (late
summer and fall). Rattlesnake Creek has not been utilized as the primary source of water
for the City of Missoula since 1983. Due to concerns of contamination associated with
surface water, MWC transitioned to groundwater to supply the growing demands of the
City’s residents. We have identified three potential future uses for the wilderness dam
water rights.

Protect Rattlesnake Creek Flow for Fisheries and Recreation Benefit

Even without the direct use of groundwater from Rattlesnake Creek, the dams have the
potential to enhance Rattlesnake Creek flows for the benefit of fisheries and recreation.

As described previously, MWC obtained Change Authorization 76M 40170-99 which allows
the City to divert Rattlesnake Creek water via eight municipal wells. However, Rattlesnake
Creek water can only be diverted from these wells during periods when the flow in
Rattlesnake Creek is greater than the water rights being utilized. As such, the wilderness
dams could be utilized to augment flows in Rattlesnake Creek if the water rights were
successfully changed to instream flow rights.

4-70



Mitigation of Future Groundwater Developments

The wilderness dams and water rights could potentially be utilized to mitigate depletions to
the Clark Fork River associated with future groundwater developments. In order change
these water rights for mitigation use, the City would be required to go through the water
right change process with the DNRC. These water rights may be utilized to mitigate
surface water depletions associated with future groundwater developments provided the
consumptive use proposed is equal to the consumptive use associated with the wilderness
dam water rights. This alternative requires that the historic water use associated with the
wilderness dams be thoroughly documented.

Aquifer Storage and Recovery

Water historically diverted under these water rights could potentially be utilized for aquifer
storage and recovery (i.e. aquifer recharge). Aquifer storage and recovery is the injection
of surface water for the later diversion (recovery) and use. This alternative may allow the
wilderness dam water rights to be severed from the dams. Water could be diverted during
periods of high stream flow, as it would have been historically, treated, and injected into
the aquifer for later diversion. As with mitigation, the City would be required to go through
the water right change process with the DNRC. As part of the change process, the City
would need to document the historic use of these water rights, including the volume of
water diverted, stored, and consumed. Further, the City would be required to document
the impact aquifer recharge would have on local surface water bodies. These impacts
would vary depending upon the location of an injection well and the rate and timing of
injection. This alternative is highly complex and would require a feasibility assessment for
both the water right portions and environmental implications associated with injection of
surface water into the Missoula Aquifer.

4.6 Water Right Strategies

As noted in Section 4.5, the City has substantial water rights and previous change
authorizations obtained by MWC allow a certain amount of flexibility in the operation of the
City’s water rights. However, the existing wells (and associated water rights) are likely not
sited in locations that are ideal to meet the City’s distribution demands moving forward. As
the City continues to grow and the water system is expanded, additional water rights (and
perhaps changes to existing water rights) may be warranted.

Ideally, the City could add additional points of diversion (wells) to some of the existing
municipal water rights that are being underutilized. There are several advantages to
changing existing water rights, including the ability to divert water under a senior priority
date and avoid mitigating depletions that may occur in nearby surface water bodies.
However, there are some uncertainties that exist when maneuvering the water right
change application process (including the documentation of historic use and the potential
changes in net depletion to local surface water bodies).

There are a number of instances wherein a new water right may be necessary. For
instance, it is likely that the City will determine a new well must be sited in a certain
location to most efficiently meet increased (or existing) flow demands spatially within the
distribution system. The City may not have an existing water right with sufficient excess
flow rate to accommodate an additional point of diversion (well). Further, depending upon
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the location of the new well site, the City may not have an existing water right that could be
changed to include the proposed point of diversion (well). Pumping of wells located at
different geographic locations within the Missoula Valley may end up depleting the
Bitterroot River or Clark Fork River at differing rates. If pumping of the proposed well
results in an increased depletion to the Bitterroot River, a change will likely not be
authorized. As such, a new water right would be required.

The following recommendations are afforded based on this understanding and our
assessment of the City of Missoula’s municipal water rights.

Infill within Existing Place of Use

Both the Clark Fork River and the Bitterroot River have existing legal demands (water
rights) that exceed stream flows during large portions of the year. Although groundwater is
an abundant source that does not appear to be being depleted due to over-pumping, the
Missoula Aquifer’s interconnection with these surface water bodies will require mitigating
depletions to surface water associated with any proposed groundwater development.
Mitigation water, particularly on the Bitterroot River, is not easily achieved. Water is
currently being marketed for mitigation on the Clark Fork River, but not on the Bitterroot
River. Therefore, it behooves the City to continue service with the existing points of
diversion (municipal wells) and within the existing place of use to the maximum extent
practical.

As documented in Section 5.0, the City owns substantially more water rights than are
currently being utilized. Change Authorization 76M 26358-99 expanded the place of use
for municipal water rights to cover a large portion of the Missoula Valley. A notice of
completion for Change Authorization 76M 26358-99 is due December 31, 2024. Prior to
that date, the City will need to file a Form 618 (Project Completion Notice) with the DNRC
and provide supplemental documentation detailing the expansion of the City’s distribution
system (place of use). Current DNRC policy is that only the aspects of the water rights
that have been changed are subject to review by the DNRC once the Notice of Completion
is filed. As such, the underlying water rights will remain intact; but the place of use will be
modified to reflect the place of use being served at the time the notice of completion is
filed. Alternatively, if the City has plans to continue expansion of the water system within
the place of use authorized through Change Authorization 76M 26358-99 (and illustrated in
Figure 4-2), the City may file an Application for Extension of Time (Form 607) instead of
the notice of completion. If the City chooses this alternative, it is imperative that the City
file an Application for Extension of Time before the December 31, 2024 deadline.

Provided the City’s growth and expansion occurs within the place of use outlined in Figure
4-2, these water rights can continue to be utilized as permitted or claimed. This is
especially important given the problems associated with obtaining new water rights from
the Missoula Aquifer. As shown in Table 4-15, the city does have excess water rights at
some existing wells. By replacing pumps, the City could increase its production capacity
without making changes to water rights. For example, the following wells have excess
water rights: 26" Street (950 gpm), Judi Drive (675 gpm), South Avenue (550 gpm), 23
Street (476 gpm), and Great Northern (1,240 gpm). Prior to replacing pumps, the City
should ensure that the wells are capable of pumping the higher capacities without issues of
excessive draw down or water quality (sand, etc.).
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Change Point of Diversion for Unperfected Permits

Obtaining a new water right permit for a groundwater well within the Missoula Aquifer is
challenging because the Bitterroot River and the Clark Fork River are over-appropriated.
Impacts to each of these sources require mitigation of the consumed portion of the diverted
volume. MWC obtained two provisional permits to increase the flow rates and diverted
volume of Well #30 and Well #34, respectively. These water rights are unperfected and
have a project completion deadline of December 31, 2024.

Provisional Permit 76M 53868 00 allows for diversion of groundwater from Well #30 at a
rate of up to 2,500 gpm and volume of 4,031 acre-feet per year and in combination with the
original water right allow a total diversion from Well #30 of up to 4,500 gpm and volume of
7,217acre-feet. Provisional Permit 76M 53872 00 allows for diversion of groundwater from
Well #34 at a rate of up to 3,000 gpm and volume of 4,838.29 acre-feet per year and in
combination with the original water right allows diversion from Well #34 of up to 6,000 gpm
and 9,678 acre-feet.

Both permits were filed to increase the flow rate and volume of water associated each
respective well. However, based on the water use information from 2015 and 2016 it
appears that neither of these wells is being utilized at their full permitted flow rate or
volume. As such, the unutilized portion of the flow rate (approximately 1,200 gpm) and
volume could be moved to a new point of diversion (new or existing municipal well) in a
more beneficial location to improve the hydraulics of the distribution system.

The City would be required to go through the water right change process with the DNRC to
move these water rights to a new point of diversion. However, the historic use does not
need to be documented because these are unperfected permits. Instead the originally
permitted flow rate and volume of water can be brought forward to a new point (or points)
of diversion. There are two caveats with this type of change: 1) water must be diverted
from the same source aquifer as originally permitted (i.e. Missoula Aquifer); and 2) the
impacts to hydraulically connected surface water bodies (i.e. Bitterroot River and Clark
Fork River) needs to be the same as it would have been at the originally permitted points
of diversion. Given that both wells are located near the Clark Fork River, the new point of
diversion should be kept as near to the Clark Fork River as practical to achieve the same
rate and timing of surface water depletions. As a first step in the change process, an
evaluation of potential well locations meeting these requirements should be submitted to
the DNRC for approval prior to selection of a new well site.

Assess Point of Diversion Changes to Under-utilized Municipal Rights

As noted above, obtaining new water right permits for groundwater wells within the
Missoula Aquifer is challenging. However, the City does hold a number of municipal water
rights that appear to be either unutilized or under-utilized at this time. There are five
statements of claim for municipal purposes that are associated with wells that are not
currently connected to the City’s water system. These wells include: Well #37, Well #28,
Well #24, Well #7, and Well #15. If the City does not intend to connect these wells to the
distribution system, the flow rate and volume could be moved to an alternate well (point of
diversion).
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A review of the 2015 and 2016 water use indicate there are several additional water rights
for wells that are connected to the water system but do not appear to be utilized to their full
potential. Well #16 was not pumped in either of those years. Additionally, the volume of
water diverted from Well #17, Well #18, Well #25, and Well #34 was substantially less than
the appropriated volumes associated with each well. These wells are likely required to
meet peak demands but not relied upon as primary sources of water. In that instance,
moving a portion of the diverted volume to an additional well and retaining the flow rate at
the existing well may be possible.

The City would be required to go through the DNRC water right change process to modify
the points of diversion associated with these water rights. With the exception of Well #34
all of the wells identified above are associated with statements of claim. The City will likely
be able to move at least a portion of the water rights to alternate points of diversion. As
noted above, there are two caveats with this type of change: 1) water must be diverted
from the same source aquifer as originally permitted (i.e. Missoula Aquifer); and 2) the
impacts to hydraulically connected surface water bodies (i.e. Bitterroot River and Clark
Fork River) needs to be the same as it would have been at the originally permitted points
of diversion. As shown in Figure 4-5, the wells identified above are located in various
portions of the Missoula Valley. As a first step in the change process, an evaluation of
historic use associated with each water right should be discussed with the DNRC and
potential well locations meeting the caveats for a new well site should be submitted to the
DNRC for approval prior to moving forward with a change application.

Identify Potential Sources of Mitigation Water

The Missoula Aquifer is a prolific source of groundwater with well yields of up to 6,000 gpm
in certain locations. Future groundwater development within the Missoula Valley is
constrained by the limitation of legally available surface water. As previously noted, there
are existing water rights with demands in excess of the normal monthly flow rate for both
the Bitterroot River and Clark Fork River. Due the nature of the Missoula Aquifer, pumping
of groundwater from the aquifer results in a depletion to one or both of these surface water
sources depending upon the location of the pumping well.

In order to obtain new permits to increase the system’s capacity or expand the distribution
system beyond the place of use permitted, a new water right will be required. Permitting
the new water right will require an existing water right be retired or repurposed to ensure
that there is no net impact to either of the rivers. As such, identifying water rights that can
be retired or repurposed should be a priority for the City.

At this time, mitigating depletions to the Clark Fork River can be achieved with relative
ease. Downstream power generators have water rights in excess of the stream flow during
portions of the year. However, because the power generation is associated with a small
amount of storage, the rate and timing of depletions to the Clark Fork River are not a
critical factor in a mitigation plan. Instead, the total volume of water consumed or
prevented from reaching the Clark Fork River must be mitigated on an annual basis. The
City has a number of water rights that could potentially be utilized to mitigate impacts to the
Clark Fork River. Grass Valley French Ditch Company has gone through the process of
changing their water right to the purpose of marketing for mitigation. They have been
granted more than 3,700 acre-feet of water for mitigation purposes on the Clark Fork River.
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As such, the Grass Valley French Ditch Company is a potential source of mitigation water
to mitigate future impacts to the Clark Fork River.

Unfortunately, mitigating depletions to the Bitterroot River is not as easily achieved. The
Bitterroot River is a closed basin per MCA 85-2-344 - Bitterroot River Subbasin Temporary
Closure. The basin closure allows for new groundwater water rights to be appropriated
provided there is no adverse effect to any existing surface water users. At this time, water
appears to be physically available in excess of the existing legal demands in the Bitterroot
River for only six months of the year. The existing water rights are in excess of the median
stream flows in the other months. As such, all depletions to the Bitterroot River during
months when water is not legally available must be mitigated. Further complicating the
process of mitigating impacts to the Bitterroot River is that mitigation is required for three
months that are outside of the irrigation season (January, February, and December).
Retiring historic irrigation water rights and leaving the water in stream is insufficient to
mitigate impacts occurring from year-round groundwater diversions. In these instances,
there are two options: 1) retire a historic water right with a year-round consumptive use; or
2) construct an infiltration basin or aquifer recharge system that will allow water associated
with a seasonal use (i.e. irrigation) to be diverted during the irrigation season, infiltrate the
groundwater system and return to offset depletions occurring during the winter months.
Future development of groundwater within the Missoula Valley appears tied to the ability to
mitigate depletions to the Bitterroot River when necessary. We recommend identifying
historic water rights that may be sufficient to offset future depletions and acquiring these
water rights as they become available.

Define Historic Use and Potential Impact of Growing Cities Doctrine

On paper, the City of Missoula has water rights far in excess of their existing demands. In
addition, the DNRC has authorized changes to the City’s municipal water rights that
expand the place of use. Under current rules, the continued utilization of the City’s existing
municipal water rights up to the claimed or permitted limits is permissible. However, in the
event that the City needs to change any of their existing water rights they would be
required to undertake the DNRC change application process. As part of this process, the
historic use of each water right being changed would need to be thoroughly examined and
documented. The process requires the historic flow rate, diverted volume, volume of water
consumed to be determined prior to July 1, 1973. Once those elements are defined, the
change authorization is restricted to those historic limitations.

A similar defense of the City’s water rights may be required in the event that the validity of
one of the City’s water rights were challenged. DNRC standards require the documented
historic use for a statement of claim to occur prior to July 1, 1973. For provisional permits,
the maximum historic use must occur prior to the filing of a notice of completion. Given
that the majority of the City’s statements of claim and provisional permits allow for year-
round diversion at the claimed or permitted flow rate, it is likely that a water right would be
reduced to the actual rate and volume historically diverted. This reduction would certainly
reduce the excess of water rights currently held by the City. However, once the historic
use of water has been defined, the water rights are secure from challenge. Defining each
of the municipal water rights in this manner will provide City management the information
necessary to plan for future development needs.
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It should be noted that a number of recent court decisions have rejected the notion that a
municipality or public utility in Montana is required to have put the full flow rate or volume
of water appropriated under a statement of claim to use prior to July 1, 1973 (Helena v
Skinner, MT Supreme Court DA 16-0320; Lockwood Area Yellowstone County Water and
Sewer District, MT Water Court; and City of Billings v USA Bureau of Indian Affairs, USA
Bureau of Reclamation, Crow Tribe of Indians, MT Water Court). These recent court
cases discuss either specifically or allude to the “growing communities doctrine”, wherein a
municipality (or other public utility company) is able to acquire water rights sufficient to
satisfy the needs of a growing city and need not put the full flow rate or volume to
beneficial use to have legally appropriated it. The growing communities’ doctrine creates a
presumption of nonabandonment provided a municipality or water purveyor has utilized a
portion of their water right and there is evidence that they have taken additional steps to
provide water to meet future demands. Montana statutes do provide special privileges to
municipal water utilities, but have yet to explicitly or completely adopt the growing
communities’ doctrine. At this time the application of the growing communities’ doctrine is
somewhat nebulous and will likely be refined through future court decisions.
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Well #37 / 76M 26357 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(4/8/2009 10:17:57 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 37 Section 7: Well Test Data
GWIC Id: 68306
Total Depth: 57
Section 1: Well Owner(s) Static Water Level: 11
1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:
440 SOUTH AVE W.
MISSOULA MT N/A [10/22/1999] Air Test *
2) MONTANA POWER COMPANY (MAIL)
N/A 120 gpm with drill stem set at _ feet for 2 hours.
MISSOULA MT N/A [06/25/1973] Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level _16 feet.
Township Range Section Quarter Sections
13N 19w 2 SEYi SWYi SWY. NEY: * During the well test the discharge rate shall be as uniform as possible.
County Geocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.91453 -113.963601 TRS-SEC NAD83 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3425.4 .
Addition Block Lot SeCt'on. 9: Well Log
Geologic Source
111ALVM - ALLUVIUM (HOLOCENE)
Section 3: Proposed Use of Water From |To Description
DOMESTIC (1) 0 14{CLAY AND SANDY GRAVEL
14 32|BOULDERS AND GRAVEL
Section 4: Type of Work 32 55|SANDY GRAVEL AND CLAY STREAKS WATER
DriIIing Method: ROTARY 55 57|GRAVEL (WATER)

Status: NEW WELL

Section 5: Well Completion Date

Date well completed: Monday, June 25, 1973

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

There are no casing strings assigned to this well.

There are no completion records assigned to this well.

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/25/1973



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.91453&lonDecimalDegrees=-113.963601&locinfo=checked&map=17&
https://www.google.com/maps/place/46.91453,-113.963601/@46.91453,-113.963601,17z
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Well #28 /| 76M 26359 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps

database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site

accomplished by the filing of this report. View water quality for this site
View scanned well log_(11/17/2008 1:36:57 PM),

Site Name: MOUNTAIN WATER COMPANY * WELL 28 Section 7: Well Test Data

GWIC Id: 132890
Total Depth: 365

Section 1: Well Owner(s) Static Water Level: 78
1) MONTANA POWER CO (MAIL) Water Temperature:
N/A
MISSOULA MT 59801 [09/21/1972] Pump Test *
Section 2: Location Depth pump set for te;t _ feet. '
Township Range Section Quarter Sections _?_3 gp;n pump ratehW|th _ feet of drawdown after 20 hours of pumping.
14N 20W 26 NW?Y SW¥% SW¥% SW IMe of recovery _ nours.
Count e d Recovery water level _ feet.
ounty eocode Pumping water level _116 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.9374 -114.1023 NAV-GPS NAD27  * During the well test the discharge rate shall be as uniform as possible.
Ground Surface Altitude Ground Surface Method Datum Date Thijs rate may or may not be the sustainable yield of the well. Sustainable
3161.3 yield does not include the reservoir of the well casing.
Addition Block Lot
C & M HOMES WELL Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
PUBLIC WATER SUPPLY (1)

Geologic Source

Section 4: Type of Work 120SNGR - SAND AND GRAVEL (TERTIARY)

Drilling Method: CHURN From [To  |Description
Status: NEW WELL 0 5|COBBLESTONES- GRAVEL & TAN CLAY
5 31| TAN CLAY
Section 5: Well Completion Date 31 39|TAN CLAY AND GRAVEL
Date well completed: Thursday, September 21, 1972 39 68|BROWN CLAY AND GRAVEL
68 84|LT BROWN CLAY & GRAVEL
Section 6: Well Construction Details 84 85|CLAY GRAVEL & WATER
lr;esri(:. are no borehole dimensions assigned to this well. 85 98| YELLOW CLAY AND GRAVEL
Wall Pressure 98 110{TAN CLAY
From|To |Diameter|Thickness|Rating |Joint|Type 110 122]TAN CLAY AND GRAVEL
B 36516 STEEL 122 123|GRAVEL- CLAY AND WATER
Completion (Perf/Screen) 123 132]YELLOW CLAY
[# of Size of 132 138|TAN CLAY SOME GRAVEL
From|To |Diameter|Openings|Openings |Description 138] 141]|GRAVEL SAND AND WATER
138 |141l6 3/8X3 MILLS KNIFE 141 150 YELLOW CLAY AND GRAVEL

150 151|SAND GRAVEL- WATER AND SILT

Annular Space (Seal/Grout/Packer)

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.

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 9/21/1972
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Site Name: MOUNTAIN WATER COMPANY * WELL 28

GWIC Id: 132890

Additional Lithology Records

From To Description
151 169]|SAND CLAY AND GRAVEL
169 171|SAND SOME GRAVEL AND WATER
171 187|SANDY YELLOW CLAY
187 246|BROWN CLAY
246 257|BLUE AND TAN CLAY- SOME GRAVEL
257 272|BLUE CLAY
272 285|GREEN CLAY
285 305|BLUE CLAY
305 350|GRAY CLAY AND GRAVEL
350 375|GRAY CLAY




Well #14 /76 H 26360 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps

database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site

accomplished by the filing of this report. View water quality for this site
View scanned well log_(3/3/2009 12:19:10 PM),

Site Name: MOUNTAIN WATER COMPANY * WELL 14 Section 7: Well Test Data

GWIC Id: 132030
Total Depth: 146

Section 1: Well Owner(s) Static Water Level:

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

N/A

N/A N/A N/A [09/01/1992] Unknown Test Method *

2) THE MONTANA POWER COMPANY (MAIL)

RUSSELL ST Yield _ gpm.

MISSOULA MT N/A [04/05/1976] Pumping water level _ feet.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections
13N 19W 32 SEY4 SE'. SEV4 SEVA

* During the well test the discharge rate shall be as uniform as possible.

County Geocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.834651 -114.019702 TRS-SEC NAD83 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
» 31357 Section 9: Well Log
Addition Block Lot .
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 2|TOPSOIL AND GRAVEL
2 31|CLAY- GRAVEL AND BOULDERS
Section 4: Type of Work 31 37]SILTY SAND AND GRAVEL

Status: DEEPENED 46 59|CLAY- GRAVEL AND BOULDERS

59 68|GRAVEL AND WATER

Section 5: Well Completion Date

Date well completed: Monday, April 05, 1976 68 8OJCLAY AND GRAVEL

80 100|SAND- GRAVEL AND WATER

Section 6: Well Construction Details 100 101 CLAY AND GRAVEL ORIGINAL WELL COMPLETED 6-1-65 BY
. ) ) . GLENN CAMP
There are no borehole dimensions assigned to this well.

There are no casing strings assigned to this well. 101 107]SAND- GRAVEL AND WATER

There are no completion records assigned to this well. 107 109]SAND AND WATER

Annular Space (Seal/Grout/Packer) 109 121|SAND- GRAVEL AND WATER

121 123|GRAVEL- WATER W/SEAMS OF CLAY

There are no annular space records assigned to this well.
123 133|CLAY AND GRAVEL

133 145|SANDY CLAY

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:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 4/5/1976
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Site Name: MOUNTAIN WATER COMPANY * WELL 14

GWIC Id: 132030

Additional Lithology Records

From

To

Description

145

146

SAND- GRAVEL AND WATER




Well #17 / 76M 26368 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View field visits for this site

View water quality for this site

View scanned well log_(11/14/2008 12:37:16 PM)

Site Name: MOUNTAIN WATER COMPANY - WELL 16
GWIC Id: 132891
DNRC Water Right: W026368-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
N/A

MISSOULA MT 59803 [10/22/1999]

2) MONTANA POWER CO (MAIL)
DESMET

MISSOULA MT 59803 [10/30/1968]

Section 2: Location

Township Range Section Quarter Sections
14N 20W 35 NEY: SEY NEVa NWV4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.935 -114.0966 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3171.8
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, October 30, 1968

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From|To |Diameter |Thickness |Rating Joint | Type
2 [360]16
Completion (Perf/Screen)

[# of Size of
From|To |Diameter|Openings|Openings|Description
177 |181]|16 3/8X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 360
Static Water Level: 107
Water Temperature:

Air Test *

500 gpm with drill stem set at _ feet for 6.5 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 113 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 1|TOPSOIL
1 79JGRAVEL AND CLAY
79 85|WATER SAND GRAVEL SOME CLAY
85 90JSAND GRAVEL & CLAY
90 104|CLAY
104 106]WATER SAND & GRAVEL
106 130JCLAY AND GRAVEL
130 132|WATER SAND & GRAVEL
132 157|GRAVEL & CLAY WATER SEEPAGE
157 171|CLAY
171 179]|SAND GRAVEL WATER TRACES OF CLAY
179 189|CLAY SAND & GRAVEL
189 201JYELLOW CLAY
201 212|BLUE GRAY CLAY
212 213|GRAVEL & CLAY

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 10/30/1968
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Site Name: MOUNTAIN WATER COMPANY - WELL 16
GWIC Id: 132891
Additional Lithology Records

From To Description
213 220|BLUE AND YELLOW CLAY MARBELIZED
220 236|BLUE GRAY CLAY
236 240)GRAVEL AND CLAY
240 252|GRAY CLAY
252 253|SAND YELLOW CLAY SEEP OF WATER
253 270|CLAY
270 281|BROWN CLAY
281 289|BROWN SANDY CLAY
289 291.5)WATER SAND
291.5 299|SOME GRAVEL SAND WATER
299 302|CLAY AND GRAVEL
302 311|GRAVEL SAND SOME CLAY WATER
311 317|MORE CLAY SAND GRAVEL WATER
317 327|SAND GRAVEL WATER & CLAY
327 335|SAND GRAVEL LOOSE. A LITTLE CLAY WATER
335 338|TAN CLAY GRAVEL SAND NO WATER
338 342|GRAVEL SAND SOME CLAY SOME WATER
342 346|GRAVEL SAND SOME CLAY SOME WATER
346 360|GRAVEL SAND SOME CLAY




Well #1 / 76M 40143 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/1/2009 10:18:50 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL #38 Section 7: Well Test Data
GWIC Id: 151949
DNRC Water Right: W040143-00 Total Depth: 122
Static Water Level: 50
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 1200 gpm pump rate with _ feet of drawdown after _ hours of
MISSOULA MT 59803 [01/01/1936] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 70 feet.
13N 19W 21 SEY4 SEVa SWY SWV4
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8642 -114.0129 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3190 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 22|GRAVEL AND BOULDERS
Drilling Method: 22|  24|GRAVEL AND FINE SAND
Status: NEW WELL 24 40|GRAVEL- BOULDERS AND VERY LITTLE CLAY
40|  45|GRAVEL- BOULDERS AND CLAY
Section 5: Well Completion Date 45| 47| WATER- CLEAN GRAVEL AND SAND

Date well completed: Tuesday, January 01, 1935 a7 50lSAND

50 62|SAND- GRAVEL AND A LITTLE CLAY
65 69)|GRAVEL AND A LITTLE CLAY
69] 71.5]SAND AND FINE GRAVEL

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure 71.5| 73.5|GRAVEL AND WATER
From|To |Diameter|Thickness|Rating [Joint|Type 73.5 75]SAND AND FINE GRAVEL
0 120112 STEEL 75 88]GRAVEL- SAND- CLAY AND BOULDERS
There are no completion records assigned to this well. 88] 100.5|GRAVEL- WATER AND A LITTLE CLAY
Annular Space (Seal/Grout/Packer) 100.5] 102.5|GRAVEL- BOULDERS AND CLAY

102.5] 114.3|GRAVEL- SAND AND CLAY
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.

There are no annular space records assigned to this well.

Name:
Company: ULRICH
License No: -
Date Completed: 1/1/1935
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Site Name: MOUNTAIN WATER COMPANY
GWIC Id: 151949
Additional Lithology Records

From To Description

114.3 120|GRAVEL AND SAND




Well #2 /| 76M 40144 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official Return to menu
record of work done within the borehole and casing, and describes the amount of water Plot this site in State Library Digital Atlas
encountered. This report is compiled electronically from the contents of the Ground Plot this site in Google Maps
Water Information Center (GWIC) database for this site. Acquiring water rights is the well View field visits for this site
owner's responsibility and is NOT accomplished by the filing of this report. View water quality for this site
Site Name: MOUNTAIN WATER COMPANY * WELL #2 Section 7: Well Test Data

GWIC Id: 69155

Total Depth: 116

Section 1: Well Owner(s) Static Water Level: 50

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

N/A

MISSOULA MT N/A [10/22/1999] Unknown Test Method *

2) MONTANA POWER COMPANY (MAIL)
40 E BROADWAY Yield 1200 gpm.

MISSOULA MT N/A [11/19/1934] Pumping water level _ feet.

Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections
13N 19W 29 SEYa SWY: SW74 NEY4 * During the well test the discharge rate shall be as uniform as
County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.8567 -114.0261 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date ggction 8: Remarks
3143.7

Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description

0 2|CLAY AND TOP SOIL
Section 4: Type of Work 2 10|SAND AND SOME GRAVEL
Drilling Method: CHRUN 10|  21|SAND GRAVEL AND BOULDERS
Status: NEW WELL 21]  35|CLAY SAND AND BOULDERS

35 55]CLAY AND GRAVEL - SOME WATER
55 62|GRAVEL AND WATER

62 68|GRAVEL CLAY AND BOULDERS

68 71]GRAVEL

71 72]CLAY AND GRAVEL

Section 5: Well Completion Date
Date well completed: Monday, November 19, 1934

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin 72 20 LOOSE SANDY GRAVEL WITH FINE SEDIMENT SOME
Wall Pressure CLAY
From |To |Diameter |Thickness |Rating Joint |Type
0 90 |12
Completion (Perf/Screen)
[# of Size of

From|To|Diameter|Openings [Openings |[Description
40 |90}12 1/2IN X1 1/2IN SLOT Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the
There are no annular space records assigned to this well. best of my knowledge.

Name:
Company: ULRICH
License No: -
Date Completed: 11/19/1934
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Well #3A / 76M 40145 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:22:36 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 2 Section 7: Well Test Data
GWIC Id: 151950
DNRC Water Right: W040145-00 Total Depth: 117.8
Static Water Level: 54
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 1200 gpm pump rate with _ feet of drawdown after _ hours of
MISSOULA MT 59803 [02/09/1935] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 90 feet.
13N 19W 28 SWY4a SEV4a SWVa SEV4
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8489 -114.0026 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3161.7 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work o[ 30|TOPSOIL; GRAVEL CLAY AND BOULDERS
Drilling Method: CHURN DRILL 30]  32|CLAY
Status: NEW WELL 32| 43|GRAVEL BOULDERS AND SOME CLAY
43| 45|GRAVEL AND WATER
Section 5: Well Completion Date 45| 78| GRAVEL BOULDERS AND VERY LITTLE CLAY

Date well completed: Wednesday, February 27, 1935 78 81IGRAVEL WATER

81 116JGRAVEL SAND BOULDERS AND SOME CLAY

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
0 117.8]12 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter |[Openings |Openings |Description
85 |116]12 Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the

There are no annular space records assigned to this well. best of my knowledge

Name:
Company: ULRICH
License No: -
Date Completed: 2/27/1935
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Well #4 /| 76M 40146 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site

Acquiring water rights is the well owner's responsibility and is NOT accomplished View scanned well log_(3/19/2009 11:13:04 AM)
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL #3 Section 7: Well Test Data
GWIC Id: 132849
DNRC Water Right: W040146-00 Total Depth: 86
Static Water Level: 65
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 800 gpm pump rate with _ feet of drawdown after _ hours of
MISSOULA MT 59803 [05/07/1937] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 80 feet.
13N 19W 24 SEY4 SEVa SWY NEY4
County Geocode * During the well test the discharge rate shall be as uniform as
M'SSOPLA . possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8709 -113.9393 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
31731 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 35|BOULDERS AND GRAVEL
Drilling Method: UNKNOWN 35 37|WATER TIGHT GRAVEL AND CLAY
Status: NEW WELL 37 38|SAND
. . 38 40JWATER TIGHT GRAVEL AND CLAY
Section 5: Well Completion Date 20 69lGRAVEL AND BOULDERS

Date well completed: Friday, May 07, 1937 69 75|COARSE SAND

75 86|HEAVY GRAVEL AND SAND

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing
Wall Pressure
From |To |[Diameter |Thickness |Rating Joint |Type
0 86110
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
86 [100]10 1/2X1 1/2 SLOT Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the

There are no annular space records assigned to this well. best of my knowledge

Name:
Company: ULRICH
License No: -
Date Completed: 5/7/1937
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Well # 43 / 76M 40146 00 and 76M 40152 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Return to menu
serves as the official record of work done within the borehole and casing, Plot this site in State Library Digital Atlas
and describes the amount of water encountered. This report is compiled Plot this site in Google Maps
electronically from the contents of the Ground Water Information Center View hydrograph for this site
(GWIC) database for this site. Acquiring water rights is the well owner's View scanned update/correction (4/2/2012 10:22:33 AM)
responsibility and is NOT accomplished by the filing of this report. View scanned aquifer test (6/27/2018 11:29:21 AM)

Site Name: CANYON RIVER DEVELOPMENT * WELL HOUSE Section 7: Well Test Data
GWIC Id: 240491

Total Depth: 132

Section 1: Well Owner(s) Static Water Level: 49.06
1) CANYON RIVER DEVELOPMENT (MAIL) Water Temperature:
P.O. BOX 778
WHITEHALL MT 59759 [06/26/2007] Pump Test *
Section 2: Location Depth pump set for test _100_feet.
Township Range Section Quarter Sections 450 gpm pump rate with _16_feet of drawdown after 24 hours of
pumping.
13N 18W 18 .
c G d Time of recovery _ hours.
ounty eocode Recovery water level 49.06 feet.
MISSOULA Pumping water level _ feet.
Latitude Longitude Geomethod Datum
46.8853911248 -113.923093018 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)

Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: ROTARY

Unassigned
Status: NEW WELL
From |To Description
Section 5: Well Completion Date 0 2|SOIL
Date well completed: Tuesday, June 26, 2007 2| 115|GRAVELS
115 124|GRAVELS WITH LITTLE CLAY
Section 6: Well Construction Details 124] 134|GRAVELS

Borehole dimensions
From|To [Diameter

0] 25 14

25132 10

Casing
Wall Pressure
From |To |Diameter |[Thickness |Rating Joint Type
-2 100 {10 0.25 WELDED |A53B STEEL
111 122 |10 0.25 WELDED |A53B STEEL
Completion (Perf/Screen)
# of Size of

From|To |Diameter|Openings|Openings|Description

= = S0s Driller Certification
101 |111]10 125 STEIEJEE-SS NTINUOUS- All work performed and reported in this well log is in compliance with

SCREEN-CONTINUGUS. the Montana well construction standards. This report is true to the

122 |132]10 125 STAINLESS best of my knowledge.

Annular Space (Seal/Grout/Packer) Name: LARRY GAGNON
Cont. Company: OKEEFE DRILLING CO

From|To |Description Fed? License No: WWD-126

0 100]K PACKER Date Completed: 6/26/2007

0 20 |BENTONITE CHIPS
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Well #7 /| 76M 40147 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:48:39 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 7 Section 7: Well Test Data
GWIC Id: 132856
Total Depth: 110

Section 1: Well Owner(s) Static Water Level: 58
1) MONTANA POWER COMPANY (MAIL) Water Temperature:
N/A

MISSOULA MT 59803 [04/12/1958] Pump Test *

Depth pump set for test _ feet.

Section 2: Location _
1200 gpm pump rate with _ feet of drawdown after 24 hours of

Township Range Section Quarter Sections umoin
13N 19W 29 NEY: SEV4 pumping.
Count N o Time of recovery _ hours.
ounty eocode Recovery water level _ feet.
MISSOULA Pumping water level 85 feet.
Latitude Longitude Geomethod Datum
46.853982 -114.021679 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)
Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: CHURN 112ALVM - ALLUVIUM (PLEISTOCENE)

Status: NEW WELL
From |To Description

Section 5: Well Completion Date 0 5|TOPSOIL AND BOULDERS
Date well completed: Saturday, April 12, 1958 5 58]|CLAY- GRAVEL AND BOULDERS
58 60|WATER- SAND- GRAVEL AND COBBLESTONES

Section 6: Well Construction Details 60 79]CLAY- GRAVEL AND WATER
There are no borehole dimensions assigned to this well. 79 80ICLAY AND GRAVEL
Casin 80]  94|WATER- CLAY AND BIG GRAVEL

, Wall Pressure| 94]  98|WATER- SAND AND GRAVEL
From |To |Diameter |Thickness |Rating |Joint |Type 9% T10lWATER- SAND AND BIG GRAVEL
0 110]14
Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings|Description
95 |109]14 1/2X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: -
Date Completed: 4/12/1958
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Well #8 / 76M 40148 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/3/2009 11:58:04 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 08 Section 7: Well Test Data
GWIC Id: 132857
Total Depth: 117

Section 1: Well Owner(s) Static Water Level: 50
1) MONTANA POWER COMPANY (MAIL) Water Temperature:
E BROADWAY
MISSOULA MT 59803 [07/10/1954] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections 12n(1)0.ngpm pump rate with _ feet of drawdown after 24 hours of
13N 19W 32 NEV: NWY pumping.

Time of recovery _ hours.

County Geocode Recovery water level _ feet.
MISSOULA Pumping water level 90 feet.
Latitude Longitude Geomethod Datum
46.846879 -114.032292 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)
Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: CHURN 112ALVM - ALLUVIUM (PLEISTOCENE)

Status: NEW WELL

From |To Description

Section 5: Well Completion Date 0 2|FILL DIRT
Date well completed: Tuesday, August 10, 1954 2 42|GRAVEL AND SOME CLAY
42 51|GRAVEL-SOME WATER
Section 6: Well Construction Details 51 94|GRAVEL AND CLAY-LOTS OF WATER
There are no borehole dimensions assigned to this well. 94 100]GRAVEL AND CLAY-LITTLE WATER
Casin 100]  109|SAND AND GRAVEL LOTS OF WATER
_ Wall Pressure| 109]  112[GRAVEL wiCLAY
From|To |Diameter|Thickness |Rating [Joint|Type 2 T17|GRAVEL AND SAND-WATER
0 117112
Completion (Perf/Screen)
# of Size of
From|To|Diameter|Openings |Openings |Description
71 14112 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 8/10/1954
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Well #9 / 76H 40149 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site
accomplished by the filing of this report. View water quality for this site
View scanned well log_(3/3/2009 12:10:24 PM),
Site Name: MOUNTAIN WATER COMPANY * WELL 09 Section 7: Well Test Data
GWIC Id: 69353
Total Depth: 132
Section 1: Well Owner(s) Static Water Level: 44
1) MISSOULA WATER (MAIL) Water Temperature:
N/A
MISSOULA MT N/A [10/22/1999] Pump Test *
2) MOUNTAIN WATER CO (MAIL)
2301 DIXON AVE Depth pump set for test _ feet.
MISSOULA MT N/A [01/01/1980] 1200 gpm pump rate with _ feet of drawdown after 24 hours of pumping.
3) THE MONTANA POWER COMPANY (MAIL) Time of recovery _ hours.
40 E BROADWAY Recovery water level _ feet.
BUTTE MT 59701 [09/02/1954] Pumping water level 90 _feet.

Section 2: Location . ) . .
* During the well test the discharge rate shall be as uniform as possible.

T hi R Secti rter Secti f , i .
ownship ange ection Quarter Sections This rate may or may not be the sustainable yield of the well. Sustainable
13N 19W 32 NW?Ya NEY2 NWVa SWY4 . . . ;
yield does not include the reservoir of the well casing.
County Geocode
MISSOUL_A . Section 8: Remarks
Latitude Longitude Geomethod Datum
46.840992 -114.036931 TRS-SEC NAD83 Section 9: Well L
Ground Surface Altitude Ground Surface Method Datum Date “¢C |on- : Well Log
3131.9 Geologic Source
Addition Block Lot 112ALVM - ALLUVIUM (PLEISTOCENE)
From |To Description
0 14{GRAVEL AND CLAY
Section 3: Proposed Use of Water 14 16|SAND
PUBLIC WATER SUPPLY (1) 16 44|{GRAVEL AND LCAY

44 74|SAND-GRAVEL W/CLAY-LITTLE WATER

Section 4: Type of Work 74]  78|GRAVEL W/CLAY-LITTLE WATER

Drilling Method: CHURN

Status: NEW WELL 78 88|GRAVEL W/LITTLE SAND & WATER

88 111JGRAVEL AND CLAY - LITTLE WATER

Section 5: Well Completion Date 111 115|SAND-GRAVEL AND WATER

Date well completed: Thursday, September 02, 1954 115 128|CLAY-GRAVEL AND BOULDERS

128 132|GRAVEL AND BOULDERS W/WATER

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From |To |Diameter |Thickness |Rating |Joint |[Type
0 17 112 Driller Certification
17 132]12

All work performed and reported in this well log is in compliance with the

Completion (Perf/Screen) Montana well construction standards. This report is true to the best of my

[# of Size of knowledge.
From|To |Diameter|Openings|Openings|Description Name:
5733 ;? 12 m:ttz EE:EE Company: CAMP WELL DRILLING
112 [116]12 MILLS KNIFE License No: WWG-213
Date Completed: 9/2/1954

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.
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Well #10 / 76M 40150 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:53:57 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 10 Section 7: Well Test Data
GWIC Id: 132850

Total Depth: 147.7

Section 1: Well Owner(s) Static Water Level: 70

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

1520 HILDA AVE

MISSOULA MT 59801 [10/22/1999] Unknown Test Method *

2) MONTANA POWER COMPANY (MAIL)

N/A Yield 1200 gpm.

MISSOULA MT 59803 [06/18/1957] Pumping water level 90 feet.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections
13N 19W 27 NEY2 SEYa SWVa NWVa

* During the well test the discharge rate shall be as uniform as

County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.85751 -113.9932 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date ggction 8: Remarks
31161
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description
o]  10|SOIL- GRAVEL- SAND LOOSE FORMATION
Section 4: Type of Work 10 60|CLAY- COARSE GRAVEL AND SAND- SOME SMALL
Drilling Method: CHURN BOULDERS WITH CLAY- TIGHT FORMATION
Status: NEW WELL 60]  70JCLAY- MEDIUM TO COARSE GRAVEL AND SAND
70]  77|FAIRLY LOOSE GRAVEL- SAND AND SOME CLAY
Section 5: Well Completion Date 771 95|FINE TO MEDIUM GRAVEL AND SAND
Date well completed: Tuesday, June 18, 1957 05| 11 THg\l LAYERS OF CLAY- SAND AND LOOSE ROCK WITH
H2
Section 6: Well Construction Details 112] 123 SMALL BOULDERS SAND AND SOME CLAY WITH
There are no borehole dimensions assigned to this well. WATER
Casin 123]  130|CLAY AND BOULDER
Wall Pressure 130l 132|sAND
From|To _|Diameter|Thickness|Rating JJoint{Type 132] 147.8|COARSE GRAVEL AND SAND WITH WATER
0 [147.8]12 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings |Openings |Description
95 [100]12 3/8X3 MILLS KNIFE
110 [120]12 3/8X3 MILLS KNIFE Driller Certification
135 [146]12 3/8X3 MILLS KNIFE

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.

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/18/1957
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Well #11 / 76M 40151 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:13:20 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 10 Section 7: Well Test Data
GWIC Id: 132860
DNRC Water Right: W040151-00 Total Depth: 118.5

Static Water Level: 56
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Unknown Test Method *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Yield 1200 gpm.
N/A Pumping water level 90 feet.
MISSOULA MT 59803 [07/04/1957] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

T hi R Secti rter Secti , , .
ownship ange ection Q1ua e1r Y 1'°ns1 * During the well test the discharge rate shall be as uniform as
13N 19W 33 NEYa SWVa SWVa NEVa . . . .
Count G d possible. This rate may or may not be the sustainable yield of the
ounty eocode well. Sustainable yield does not include the reservoir of the well
MISSOULA casing
Latitude Longitude Geomethod Datum
46.8432 -114.0048 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3149.5 . )
Addition Block Lot Secuo". 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 8|BLACK MUCK AND GRAVEL
8 54| YELLOW CLAY AND GRAVEL
Section 4: Type of Work 54  56{SAND & SMALL GRAVEL-SOME WATER
DriIIing Method: CHURN 56 77ICLAY AND GRAVEL

Status: NEW WELL 771 86|SAND & SMALL GRAVEL-SOME WATER

86] 115|SAND & LARGE GRAVEL W/WATER
115]  117|CLAY AND GRAVEL

Section 5: Well Completion Date
Date well completed: Thursday, July 04, 1957

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From|To |Diameter|Thickness |Rating [Joint|Type
0 118.5]12
Completion (Perf/Screen)
) #of  |Size of o Driller Certification
From|To |Diameter)Openings |Openings |Description All work performed and reported in this well log is in compliance with
90 11512 3/8X3 MILLS KNIFE the Montana well construction standards. This report is true to the
Annular Space (Seal/Grout/Packer) best of my knowledge.
There are no annular space records assigned to this well. Name:
Company: CAMP WELL DRILLING
License No: -
Date Completed: 7/4/1957
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Well #12 / 76M 40152 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:08:22 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER MISSOULA DIV. * WELL #12 Section 7: Well Test Data
GWIC Id: 132848
Total Depth: 107.8

Section 1: Well Owner(s) Static Water Level: 69

1) MOUNTAIN WATER MISSOULA DIV (MAIL) Water Temperature:

N/A

MISSOULA MT 59801 [10/22/1999] Pump Test *

2) MONTANA POWER CO (MAIL)

N/A Depth pump set for test _ feet.

MISSOULA MT 59803 [04/27/1964] 1200 gpm pump rate with _ feet of drawdown after .3 hours of
pumping.

Section 2: Location Time of recovery _ hours.

Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level _feet
13N 19W 24 NWY2 SWY% NWV2 NEV4 - '
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  yossible. This rate may or may not be the sustainable yield of the
46.8758 -113.9436 UNKNOWN NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
3280
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To  |Description
Drilling Method: CHURN 0 3|TOPSOIL
Status: NEW WELL 3 65]CLAY AND GRAVEL

65 77|SAND- GRAVEL AND SOME WATER
Section 5: Well Completion Date 771 93lSAND- GRAVEL AND WATER
Date well completed: Monday, April 27, 1964 93 95|SAND- GRAVEL- CLAY AND WATER

95] 106]SAND- GRAVEL BROKEN ROCK AND WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To |[Diameter|Thickness |Rating |Joint|Type
-1.9 |107.9|12
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings |Description
80 |100]12 MILLS KNIFE
Annular Space (Seal/Grout/Packer) Driller Certification

) . All work performed and reported in this well log is in compliance with
There are no annular space records assigned to this well the Montana well construction standards. This report is true to the
best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/27/1964
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Well #13 / 76M 40153 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(4/6/2009 1:40:44 PM)

is the well owner's responsibility and is NOT accomplished by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 13 Section 7: Well Test Data
GWIC Id: 68519

Total Depth: 127

Static Water Level: 25
Water Temperature:

Section 1: Well Owner(s)

Section 2: Location
Unknown Test Method *

Township Range Section Quarter Sections
13N 19W 14 NWVa Yield 800 gpm.
County Geocode Pumping water level 85 feet.
MISSOULA Time of recovery _ hours.
Latitude Longitude Geomethod Datum Recovery water level _ feet.
46.88896 -113.971225 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, January 01, 1964

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To|Diameter [Thickness |Rating [Joint|Type
0 0 |12
Completion (Perf/Screen)

# of Size of
From|To |[Diameter|Openings |[Openings |Description
70 7810
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Lot

* 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

112ALVM - ALLUVIUM (PLEISTOCENE)
Lithology Data

There are no lithologic details assigned to this well.

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:
Company:
License No: -0
Date Completed: 1/1/1964
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Well #15/ 76M 40154 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(4/6/2009 12:38:34 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 15
GWIC Id: 68453

Section 1: Well Owner(s)

1) MONTANA POWER CO. (MAIL)
N/A

MISSOULA MT N/A [12/22/1965]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 12 NW4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.903432 -113.949685 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, December 22, 1965

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-2.5 |104]12 STEEL
Completion (Perf/Screen)

# of Size of
From|To|Diameter|Openings |Openings |Description
88 97|12 6 IN MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 151
Static Water Level: 75
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

150 gpm pump rate with _ feet of drawdown after 4 hours of
pumping.

Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 86 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 59|DIRT AND BOULDERS
59 63]TAN CLAY GRAVEL AND BOULDERS
63 86]CLAY AND GRAVEL
86 87|GRAVEL BOULDERS AND WATER
87 97]GRAVEL AND WATER
97 99]GRAVEL AND WATER
99| 103|BLUE CLAY AND SMALL GRAVEL
103] 123|TIGHT PURPLE CLAY AND GRAVEL
123] 137|FRACTURED ROCK AND CLAY
137] 151|MULTI-COLORED ROCK.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 12/22/1965
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Well #16 / 76H 40155 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(2/13/2009 9:05:33 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 16 Section 7: Well Test Data

GWIC Id: 132828
Total Depth: 120

Section 1: Well Owner(s) Static Water Level:
1) MONTANA POWER CO (MAIL) Water Temperature:
N/A
N/A N/A N/A [06/22/1966] Unknown Test Method *
2) MOUNTAIN WATER COMPANY (MAIL) ]
4401 24TH ST Yield _1500 gpm.
MISSOULA MT N/A [06/22/1966] Pumping water level _ feet.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections
12N c oW 6 SEY S\:;V% NE:' NWY * During the well test the discharge rate shall be as uniform as possible.
ounty eocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8656 -114.038 NAV-GPS NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3158.2 . .
Addition Block Lot SeCt'on. 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 3|TOPSOIL
3 41|GRAVEL AND YELLOW CLAY
Section 4: Type of Work 41 57| WATER GRAVEL SAND AND CLAY
DriIIing Method: CHURN 57 62ISAND AND WATER

Status: NEW WELL 62 80]GRAVEL SAND AND WATER

Section 5: Well Completion Date 80 87JCLAY AND GRAVEL

87 89|WATER FINE SAND CLAY

Date well completed: Wednesday, June 22, 1966
89 97|HEAVY GRAVEL WATER FINE SAND SOME CLAY

Section 6: Well Construction Details 97] 117JGRAVEL SAND AND WATER
There are no borehole dimensions assigned to this well. 117]  120JGRAVEL SAND WATER AND TRACE OF CLAY
Casin
Wall Pressure

From |To |[Diameter |Thickness |Rating Joint |Type
0 120 |12 STEEL
Completion (Perf/Screen)

_ [#of o |Sizeof o Driller Certification
From|To |Diameter|Openings |Openings |Description All work performed and reported in this well log is in compliance with the
101 _J119]12 PERFORATED CASING Montana well construction standards. This report is true to the best of my
Annular Space (Seal/Grout/Packer) knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/22/1966

There are no annular space records assigned to this well.
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Well #18 / 76H 40156 00

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of

Other Options

Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

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.

Plot this site in Google Maps
View scanned well log_(2/13/2009 9:06:49 AM)

Site Name: MOUNTAIN WATER COMPANY * WELL 18
GWIC Id: 66872

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
4101 GHARRETT ST

MISSOULA MT N/A [08/06/1968]

Section 2: Location

Township Range Section Quarter Sections
12N 19W 6 NWYa NWYa NWYa NWYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.833919 -114.045254 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date
3093.7
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Tuesday, August 06, 1968

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
-1.5 |105]16 STEEL
Completion (Perf/Screen)

J# of Size of
From|To |Diameter|Openings|Openings|Description
95 10316 3/8X4 MILLS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 105
Static Water Level: 31
Water Temperature:

Pump Test *

Depth pump set for test _ feet.
1000 gpm pump rate with _ feet of drawdown after 7.5 hours of pumping.
Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 38 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

0 4|TOPSOIL

4 29JCLAY & GRAVEL

29 60]WATER SAND GRAVEL

60 64|CLAY & GRAVEL

64 80|WATER SAND & GRAVEL

80 83JCLAY & GRAVEL

83 87|SAND & FINE GRAVEL WATER

87 105{SAND LARGE GRAVEL 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 8/6/1968
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Well #19 / 76M 40157 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/6/2009 12:01:56 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 18 Section 7: Well Test Data
GWIC Id: 151948
DNRC Water Right: W040157-00 Total Depth: 109.5
Static Water Level: 48
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
1250 N RUSSELL Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 1000 gpm pump rate with _ feet of drawdown after 2 hours of
MISSOULA MT 59803 [04/30/1969] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 51.5 feet.
13N 19W 16 SW¥a NWYa NWY2 SWVa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8836 -114.0174 MAP NAD27 casing.

Ground Surface Altitude Ground Surface Method Datum Date
Section 8: Remarks
Addition Block Lot
Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 1]TOPSOIL AND GRAVEL
Drilling Method: CHURN DRILL 1 33]GRAVEL AND CLAY
Status: NEW WELL 33] 41|BOULDERS & GRAVEL
41 55]CLAY & GRAVEL
Section 5: Well Completion Date 55 65|CLAY GRAVEL & WATER

Date well completed: Wednesday, April 30, 1969 651 109 5|GRAVEL WATER SAND

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From|To |Diameter|Thickness|Rating |Joint|Type
-2 109.5]16 STEEL
Completion (Perf/Screen)

# of Size of
From |To |Diameter |Openings |Openings |Description
85 10516 3/8X4 MILLS Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the

There are no annular space records assigned to this well. best of my knowledge

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/30/1969
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Well #21 / 76M 40159 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:55:14 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 20 Section 7: Well Test Data
GWIC Id: 132851
DNRC Water Right: W040159-00 Total Depth: 137
Static Water Level: 58
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
335 E CENTRAL Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER CO (MAIL) Depth pump set for test _ feet.
N/A 1000 gpm pump rate with _ feet of drawdown after 0.5 hours of
MISSOULA MT 59803 [06/17/1969] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 63.7 feet.
13N 19W 27 SEY4 NEV4a SWY. SWVa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8508 -113.9925 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3114.2 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 40|GRAVEL AND CLAY
Drilling Method: CHURN 40 47|CLAY
Status: NEW WELL 47 72]GRAVEL AND CLAY
72 83|CLAY AND SAND
Section 5: Well Completion Date 83l 101IWATER- GRAVEL AND SAND

Date well completed: Tuesday, June 17, 1969 701 108IGRAVEL AND CLAY

108] 137|GRAVEL- SAND- WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From|To |Diameter |Thickness |Rating Joint [Type
-2 137]16
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
90 |96 |16 3/8X3 MILLS KNIFE Driller Certification
112 |132]16 3/8X3 MILLS KNIFE All work performed and reported in this well log is in compliance with
Annular Space (Seal/Grout/Packer) the Montana well construction standards. This report is true to the

best of my knowledge.

There are no annular space records assigned to this well. Name:

Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/17/1969
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Well #22 / 76M 40160 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(3/31/2009 4:38:12 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 22
GWIC Id: 132841

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
720 CREGG LANE

MISSOULA MT N/A [10/22/1999]

2) MONTANA POWER (MAIL)

N/A

MISSOULA MT N/A [12/01/1949]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 NWYs SWY4 SWY. NEVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8722 -114.0077 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3118.6
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Thursday, December 01, 1949

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From |To |[Diameter |[Thickness |Rating Joint [Type
-2 92|12
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings |[Openings |Description
62 |72]12 3/8X3 MILLS KNIFE
82 |92]12 3/8X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 92
Static Water Level: 23
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

1200 gpm pump rate with _ feet of drawdown after .5 hours of
pumping.

Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 23.5 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 6| TOPSOIL AND GRAVEL
6 15]CLAY
15 29|CLAY AND GRAVEL
29 38|SAND AND GRAVEL
38 41|GRAVEL- SAND AND WATER
41 48|GRAVEL AND WATER
48 52| TIGHT GRAVEL AND SAND SOME CLAY
52 60JCLAY AND GRAVEL
60 72|BOULDERS- GRAVEL AND WATER
72 80JCLAY AND GRAVEL
80 92]GRAVEL SAND AND 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 12/1/1949
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Well #23 /| 76M 40161 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site
Acquiring water rights is the well owner's responsibility and is NOT accomplished View water quality for this site
by the filing of this report. View scanned well log_(2/25/2009 10:25:55 AM)
Site Name: MOUNTAIN WATER COMPANY - WELL 22 Section 7: Well Test Data
GWIC Id: 132025
DNRC Water Right: W040161-00 Total Depth: 116.2

Static Water Level:
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
345 PATTEE CREEK Unknown Test Method *
MISSOULA MT 59803 [10/22/1999]
2) MOSBYS INC (MAIL) Yield 300 gpm.
N/A Pumping water level _ feet.
MISSOULA MT 59803 [09/24/1945] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

T hi R i i , . .
ownship ange Section Quarter Sections * During the well test the discharge rate shall be as uniform as
13N 19W 33 NEYa NEVa NW"4 SEV4 . . . :
Count G d possible. This rate may or may not be the sustainable yield of the
ounty eocode well. Sustainable yield does not include the reservoir of the well
MISSOULA casing.
Latitude Longitude Geomethod Datum
46.8415 -114.0025 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3133.7 . )
Addition Block Lot Secuo". 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 4]TOPSOIL
4 20|GRAVEL AND SOIL
Section 4: Type of Work 20 30lGRAVEL
DriIIing Method: SCREW 30 55|CLAY

Status: NEW WELL 55 76|CLAY AND GRAVEL

76 87|SAND GRAVEL AND CLAY
87 96|MORE CLAY AND SAND
96 98|GRAVEL- CLAY- WATER

Section 5: Well Completion Date
Date well completed: Monday, September 24, 1945

Section 6: Well Construction Details 98] 100 TIGHT GRAVEL
There are no borehole dimensions assigned to this well. 100] 116JLITTLE WATER SAND GRAVEL
Casin
Wall Pressure
From|To |Diameter|Thickness |Rating |Joint|Type
0 116.2|8
Completion (Perf/Screen)
# of Size of Driller Certification
From|To |Diameter)Openings |Openings |Description All work performed and reported in this well log is in compliance with
105 |113]8 3/8X1 PERFS the Montana well construction standards. This report is true to the
Annular Space (Seal/Grout/Packer) best of my knowledge.
There are no annular space records assigned to this well. Name:
Company: ULRICH
License No: -
Date Completed: 9/24/1945
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Well #24 | 76M 40162 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site
Acquiring water rights is the well owner's responsibility and is NOT accomplished View water quality for this site
by the filing of this report. View scanned well log_(2/25/2009 10:22:51 AM)
Site Name: MOUNTAIN WATER COMPANY - WELL 23 Section 7: Well Test Data
GWIC Id: 69412
DNRC Water Right: W040161-00 Total Depth: 120

Static Water Level: 72

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
345 PATTEE CREEK Unknown Test Method *
MISSOULA MT 59803 [10/22/1999]
2) FAIRVIEW DEV CO (MAIL) Yield 450 gpm.
340 WEST MAIN Pumping water level _ feet.
MISSOULA MT 59803 [07/01/1948] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

Tov::;h'p R:;V?/e Se;gon NW%%‘:;;%%?ZT:;; SEV * Dur.ing the .well test the discharge rate shall be. as unifqrm as
County Geocode possible. lels rate may or may n'ot be the sustalnab'le yield of the
well. Sustainable yield does not include the reservoir of the well
MISSOULA casing.
Latitude Longitude Geomethod Datum
46.8364 -114.0013 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3129.5 .
Addition Block Lot SeCtlon. 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 72|CLAY GRAVEL
72 94|GRAVEL SAND WATER
Section 4: Type of Work 97|  101JCLAY AND WATER
Drilling Method: 101]  120]GRAVEL WATER

Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Thursday, July 01, 1948

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
95 120]8

There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

Driller Certification

There are no annular space records assigned to this well. 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:
Company:
License No: -
Date Completed: 7/1/1948
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Well #25 / 76M 40163 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View field visits for this site

View water quality for this site

View scanned well log_(2/25/2009 10:21:27 AM)

Site Name: MOUNTAIN WATER COMPANY - WELL 24
GWIC Id: 132861
DNRC Water Right: W040163-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
3800 STEPHENS AVE

MISSOULA MT 59803 [10/22/1999]

2) MOSBY, ARTHUR.J (MAIL)

N/A

MISSOULA MT 59803 [08/27/1966]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 33 NEY: NWVa SEY: SWY4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8378 -114.011 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3154.9
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Saturday, August 27, 1966

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
-2 146114 STEEL
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
90 127|114 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 146
Static Water Level: 45.3
Water Temperature:

Pump Test *

Depth pump set for test _ feet.
1000 gpm pump rate with _ feet of drawdown after 28.5 hours of
pumping.
Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 73 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 6|SANDY SOIL
6 13|SAND & GRAVEL MIXED IN BROWN CLAY
13 15|CLEAN GRAVEL
15 55|GRAVEL IMBEDDED IN TAN CLAY
55 78|FINE GRAY SAND & GRAVEL.SOME WATER
78 86|RED TO TAN CLAY
86 90|GRAVEL IMBEDDED IN TAN CLAY
90 99|COARSE SAND & GRAVEL. WATER.
99| 101|BOULDERS
101 127|FINE TO COARSE SAND & GRAVEL.WATER.
1271 137 FINE TO COARSE SAND & GRAEL.SOME TAN
CLAY.WATER.
137] 146|SAND & GRAVEL MIXED IN GRAY CLAY.

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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 8/27/1966
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Well #26 / 76H 40164 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/3/2009 11:54:22 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY - WELL 25 Section 7: Well Test Data
GWIC Id: 132834
DNRC Water Right: W040164-00 Total Depth: 125
Static Water Level: 38
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
1550 BENTON AVE Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER CO. (MAIL) Depth pump set for test _ feet.
BENTON AVE 1275 gpm pump rate with _ feet of drawdown after .8 hours of pumping.
MISSOULA MT 59803 [06/02/1971] Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level 40.5 feet.
Township Range Section Quarter Sections
13N ézmty 32 SEVANWYe zzf‘c':i:‘ NEY4 * Dyring the well test the discharge rat_e shall t?e as uniform as possjble.
This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8463 -114.0191 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
» 31513 Section 9: Well Log
Addition Block Lot .
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 24|COBBLESTONES & GRAVEL & CLAY
24 46|BROWN CLAY & GRAVEL
Section 4: Type of Work 46 57| GRAVEL- SAND & WATER
Drilling Method: CHURN 57 70|BIG GRAVEL- SAND- WATER

Status: NEW WELL 70 84|SAND- SMALL GRAVEL & WATER

84 104|GRAVEL- SOME SAND- WATER

Section 5: Well Completion Date

Date well completed: Friday, July 02, 1971 104 108|SAND- GRAVEL- WATER

108 125|BIG GRAVEL- SAND- WATER

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

Casing
Wall Pressure

From |To |Diameter |Thickness |Rating Joint | Type
-2 125(16 STEEL
Completion (Perf/Screen)

) #of  |Sizeof o Driller Certification
From|To |Diameter|Openings |Openings |Description All work performed and reported in this well log is in compliance with the
100 |J120]16 5/8X4 IN HOLES Montana well construction standards. This report is true to the best of my
Annular Space (Seal/Grout/Packer) knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 7/2/1971

There are no annular space records assigned to this well.
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Well #27 | 76M 40165 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/11/2009 12:45:44 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 27 Section 7: Well Test Data
GWIC Id: 132844
Total Depth: 125

Section 1: Well Owner(s) Static Water Level:

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

1315 26TH AVE

MISSOULA MT 59801 [10/22/1999] Pump Test *

2) MONTANA POWER COMPANY (MAIL)

N/A Depth pump set for test _ feet.

MISSOULA MT 59803 [04/10/1972] 1475 gpm pump rate with _ feet of drawdown after _ hours of
pumping.

Section 2: Location Time of recovery _ hours.

Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level _feet
13N 19W 30 NEY: NWVa SEY NEV4 - ’
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  jossible. This rate may or may not be the sustainable yield of the
46.8587 -114.0424 NAV-GPS NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
31421
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To _ |Description
Drilling Method: UNKNOWN 0 2|BROWN TOPSOIL AND GRAVEL
Status: NEW WELL 2 53|BROWN CLAY AND GRAVEL

53 62]GRAVEL SAND AND WATER
Section 5: Well Completion Date 62 75| TAN CLAY AND GRAVEL
Date well completed: Monday, April 10, 1972 75 98|GRAVEL SAND AND WATER

98] 109|BIG GRAVEL CLAY AND WATER
109] 119]SAND GRAVEL AND WATER
119]  125JCLAY- GRAVEL- SAND AND WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From |To |Diameter |Thickness |Rating |Joint |Type
-3 125]16
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings |Openings |Description
92  |118]16 3/8X3 MILLS KNIFE
Annular Space (Seal/Grout/Packer) Driller Certification

) . All work performed and reported in this well log is in compliance with

There are no annular space records assigned to this well the Montana well construction standards. This report is true to the

best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/10/1972
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Well #29 / 76H 40166 00

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of

Other Options

Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

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.

Plot this site in Google Maps
View scanned well log_(2/23/2009 10:04:55 AM)

Site Name: MOUNTAIN WATER COMPANY - WELL 28
GWIC Id: 67046
DNRC Water Right: W040166-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
4701 ORCHARD AVE

MISSOULA MT N/A [06/20/1973]

Section 2: Location

Township Range Section Quarter Sections
12N 20W 1 SEY: SWY SEV2a NEV4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8278 -114.0476 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3076
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, June 20, 1973

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint{Type
-1.7 |136]16 STEEL
Completion (Perf/Screen)

[#of Size of
From|To |Diameter|Openings|Openings|Description
100 [125]16 3/8X3 MILLS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 136
Static Water Level: 24
Water Temperature:

Pump Test *

Depth pump set for test _ feet.
1000 gpm pump rate with _ feet of drawdown after 4 hours of pumping.
Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 35 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 1|BLACK DIRT
1 5|SANDY CLAY

5 15|SAND AND GRAVEL

15 24)SAND GRAVEL & SEEPS OF WATER

24 33|CLAY AND GRAVEL

33 35|SAND AND WATER

35 49|SAND GRAVEL AND WATER

49 64|SAND AND CLAY

64 68|SAND SMALL GRAVEL & WATER

68 75|CLAY AND GRAVEL

75 78|SAND WATER

78 84|SAND GRAVEL & WATER

84 90|SAND GRAVEL WATER WITH SEAMS OF CLAY

90 125|SAND GRAVEL & WATER

125 136|GRAY CLAY & GRAVEL

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/20/1973
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Well #38 / 76H 107536 00 and 76H 70436 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(2/13/2009 9:03:50 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY - WELL 39 Section 7: Well Test Data
GWIC Id: 66867
DNRC Water Right: P070436-00 Total Depth: 125.5

Static Water Level: 26

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
P.O. BOX 4826 Air Test *
MISSOULA MT 59806 [01/11/1995]
2) CURAN CONSTRUCTION (MAIL) 2000 gpm with drill stem set at _ feet for 40 hours.
BOX 1206 Time of recovery _ hours.
MISSOULA MT 59801 [06/16/1971] Recovery water level _ feet.

Pumping water level 66 feet.
Section 2: Location

Tov:gzh'p R:;V?/e Secglon NS/TT\I";/ZSST;ET\J"VTF . * Dyring the well test the discharge ratfe shall l?e as uniform as possjble.
County Geocode T_hls rate may or may not be the systamable yield Qf the well. Sustainable
yield does not include the reservoir of the well casing.
MISSOULA
Latitude Longitude Geomethod Datum Section 8: Remarks
46.8304 -114.0348 MAP NAD27
Ground S:Tgage Altitude Ground Surface Method Datum Date Section 9: Well Log
Addition Block Lot Geologic Source
HILLVIEW HEIGHTS 3 1 112ALVM - ALLUVIUM (PLEISTOCENE)
From |To Description
Section 3: Proposed Use of Water 0 6|BROWN TOPSOIL
PUBLIC WATER SUPPLY (1) 6 11|COBBLESTONES GRAVEL
. 11 31|COBBLESTONES GRAVEL & BOULDERS
Section 4: Type of Work 31]  53|SAND & GRAVEL MIXED IN TAN SILTY CLAY

Driling Method: ROTARY 53] 61|SAND GRAVEL & COBBLESTONES EMBEDDED IN TAN CLAY

Status: NEW WELL 61 89|SAND & GRAVEL

89 109]COARSE SAND & GRAVEL

Section 5: Well Completion Date

Date well completed: Wednesday, June 16, 1971 109 119]SAND GRAVEL & LARGE COBBLESTONES
119 125|SAND & GRAVEL EMBEDDED IN CLAY
Section 6: Well Construction Details 125] 125.5|CLAY
There are no borehole dimensions assigned to this well.
Casing
Wall Pressure

From |To |Diameter |Thickness |Rating Joint |Type
-3 90 |18 STEEL
Completion (Perf/Screen) Driller Certification
F T DI " 2°f . glze '?f D ot All work performed and reported in this well log is in compliance with the

romj’o lameter|openingsjopeningsJescription Montana well construction standards. This report is true to the best of my
90 [125.5]18 JOHNSON WIRE knowledge.
Annular Space (Seal/Grout/Packer) Name:
There are no annular space records assigned to this well. Company: OSBORNE

License No: WWC-52
Date Completed: 6/16/1971



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8304&lonDecimalDegrees=-114.0348&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8304,-114.0348/@46.8304,-114.0348,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=66867&FileName=/logsrv/2009_2/66867.pdf&reqby=P&

Well #39 / 76H 107536 00 and 76H 70436 00

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

Other Options

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

this site. Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of

this report.

Site Name: MOUNTAIN WATER COMPANY
GWIC Id: 154873

Section 1: Well Owner(s)

Section 2: Location

Township Range Section Quarter Sections
12N 19W 6 SWY2 SWY: NWY: NEV4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8309 -114.0394 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3190
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, June 16, 1971

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From |To |Diameter [Thickness [Rating Joint |Type
-1.3 |90 |18 STEEL
Completion (Perf/Screen)

J#of Size of
From|To |Diameter|Openings|Openings|Description
90 |120]18 0.1 JOHNSON WIR

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 125.5
Static Water Level: 25.75
Water Temperature:

Air Test *

2000 gpm with drill stem set at _ feet for 40 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 66 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

0 6|BROWN TOPSOIL

6 11J{COBBLESTONES AND GRAVEL

11 31]COBBLESTONES GRAVEL AND BOULDERS

31 53|SAND AND GRAVEL MIXED IN TAN SILTY CLAY

SAND GRAVEL AND COBBLESTONES EMBEDDED IN TAN

53 61 CLAY

61 89|SAND AND GRAVEL

89 109]COARSE SAND AND GRAVEL

109 119]SAND GRAVEL AND LARGE COBBLESTONES
119 125|SAND AND GRAVEL EMBEDDED IN CLAY
125] 125.5|CLAY

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:
Company: LIBERTY DRILLING & PUMP CO
License No: -0
Date Completed: 6/16/1971
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Well #41 / 76M 108816 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site

Acquiring water rights is the well owner's responsibility and is NOT accomplished by  View scanned well log_(4/6/2009 12:28:27 PM)
the filing of this report.

Site Name: MISSOULA WATER WORKS - EAST WELL 1 Section 7: Well Test Data

GWIC Id: 68413

DNRC Water Right: P091259-00 Total Depth: 218
Static Water Level: 29.5

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARKRD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) AMERICAN CRYSTAL SUGAR CO. (MAIL) Depth pump set for test _ feet.

N/A 4120 gpm pump rate with _ feet of drawdown after 144 hours of

MISSOULA MT N/A [09/26/1962] pumping.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level 36 feet.
13N 19W 17 SEY: NEY2 SWVa NWYa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum ). Sustainable yield does not include the reservoir of the well
46.8872 -114.0347 NAV-GPS NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3174 11/15/2000 Section 8: Remarks

Addition Block Lot WELL CONSTRUCTED IN 8 FT DEEP PIT. CASING STRING STARTS AT 8
FT BELOW LAND SURFACE

Section 3: Proposed Use of Water Section 9: Well Log

PUBLIC WATER SUPPLY (1) Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

Section 4: Type of Work
Drilling Method: CABLE TOOLS

Status: NEW WELL 0 8|PIT
8 36 SAND GRAVEL AND COBBLESTONES SOME DIRT
MIXED IN

Section 5: Well Completion Date
Date well completed: Wednesday, September 26, 1962

36 39|GRAVEL MIXED IN TAN CLAY
39 64|SAND AND GRAVEL

Borehole dimensions

FromlTe IDiamcter 76]  79|GRAVEL IMBEDDED IN TAN SILT
RE — N ggﬁgSE GRAVEL AND COBBLESTONES MIXED IN FINE
Casin — = 83| 88|FINE TO COARSE SAND
. a ressurey 88| 107|SAND AND GRAVEL IMBEDDED IN TAN SILT
From|To |Diameter|Thickness|Rating |Joint|Type
107|  115|CLEAN COARSE SAND AND GRAVEL
8 [213[16 63 LB STEEL
: 115] 121|SAND AND GRAVEL MIXED IN TAN SILT
Completion (Perf/Screen)
rpe v 121| 147|CLEAN COARSE SAND AND GRAVEL
From |To |Diameter |Openings |Openings |[Description 147 156]SAND AND GRAVEL IMBEDDED IN TAN SILT
107|115 |16 3/8X3 MILLS KNIFE 156] _167]TAN STICKY CLAY
T T e S RNIFE 167]_191]GREEN STICKY CLAY FEW STRAY GRAVELS IMBEDDED
192|208 |16 3/8X3 MILLS KNIFE 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
There are no annular space records assigned to this well. best of my knowledge.

Annular Space (Seal/Grout/Packer)

Name:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 9/26/1962
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Site Name: MISSOULA WATER WORKS - EAST WELL 1
GWIC Id: 68413
Additional Lithology Records

From To Description

191 208]CLEAN COARSE SAND AND GRAVEL

208 218|GRAY CLAY




Well #42 / 76M 108816 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site
accomplished by the filing of this report. View scanned well log_(4/6/2009 12:24:51 PM)
Site Name: MISSOULA WATER WORKS - WEST WELL 2 Section 7: Well Test Data

GWIC Id: 68599

DNRC Water Right: P031907-00 Total Depth: 171

Static Water Level: 35

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARK RD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) VALLEY WEST WATER COMPANY (MAIL) Depth pump set for test _ feet.

SUITE D - 2806 GARFIELD 1500 gpm pump rate with _ feet of drawdown after 2 hours of pumping.
MISSOULA MT N/A [06/01/1981] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location Pumping water level 37 feet.
Township Range Section Quarter Sections
13N c 19\2’ 7 SWY NEA Swd/‘ NW * During the well test the discharge rate shall be as uniform as possible.
ounty eocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8872 -114.0367 NAV-GPS NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method  Datum Date TOTAL OF 240 HOLES IN PERFORATIONS.
3172 11/15/2000

Addition Block Lot Section 9: Well Log

Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To _ |Description
0 26|CLAY GRAVEL AND COBBLESTONES
Section 4: Type of Work 26 44|SANDY CLAY AND GRAVEL
Drilling Method: CABLE 44 70[SILTY CLAY SAND GRAVEL AND WATER
Status: NEW WELL 70 87|TAN CLAY SAND GRAVEL AND WATER
87 93|SAND AND WATER
Section 5: Well Completion Date 93 159|SAND GRAVEL AND WATER

Date well completed: Monday, June 01, 1981 159 171IYELLOW CLAY AND GRAVEL

Section 6: Well Construction Details

Borehole dimensions

From|To |Diameter
0171 16
Casin
Wall Pressure

From|To |Diameter|Thickness|Rating [Joint{Type
-1.5 |170]16 62.5 LB STEEL
Completion (Perf/Screen) Driller Certification

[#of Size of All work performed and reported in this well log is in compliance with the
From |To |Diameter |Openings |Openings |Description Montana well construction standards. This report is true to the best of my
127|147 |16 3/8X3 MILLS KNIFE knowledge.
Annular Space (Seal/Grout/Packer) Name:

Cont. Company: CAMP WELL DRILLING
From|To|Description{Fed? License No: WWC-7
0 15|]CEMENT Date Completed: 6/1/1981
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Well #30 / 76M 706 00 and 76M 53868 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:03:29 PM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY - WELL 29 Section 7: Well Test Data
GWIC Id: 132845
DNRC Water Right: P000706-00 Total Depth: 176
Static Water Level: 31.3
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
101 BANK ST Pump Test *
MISSOULA MT 59801 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
N/A 1200 gpm pump rate with _ feet of drawdown after 4 hours of pumping.
MISSOULA MT 59803 [01/25/1974] Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level 41.5 feet.
Township Range Section Quarter Sections
13N C(:j::/ 22 NEY2 Nvé: oi\évd; SWY * During the well test the discharge rate shall be as uniform as possible.
Y This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8661 -113.9945 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
» 31295 Section 9: Well Log
Addition Block Lot .
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 6]FILL
6 16{ROCK AND GRAVEL
Section 4: Type of Work 16 40]CLAY AND GRAVEL
Drilling Method: CABLE 40| 50[SAND- GRAVEL SOME CLAY W/WATER

Status: NEW WELL 50 55|CLAY- GRAVEL

55 73|GRAVEL- SAND & WITH CLAY BALLS WATER

Section 5: Well Completion Date

Date well completed: Friday, January 25, 1974 73 78SAND AND CLAY

78 98|CLAY- GRAVEL- BOULDERS & WATER

Section 6: Well Construction Details 98] 108JCLAY
There are no borehole dimensions assigned to this well. 108 115]CLAY AND GRAVEL
Casin 115 150| TIGHT CLAY- SAND & GRAVEL
Wall Pressure 150 152|CLAY AND GRAVEL

From|To Diameter |[Thickness [Rating Joint | Type 152 158|GRAY CLAY AND SAND
-2 ]160.5]18 STEEL 158]  176|CLAY AND SHARP ROCK
Completion (Perf/Screen)

) #of  |Sizeof o Driller Certification
From|To[Diameter|Openings |Openings | Description All work performed and reported in this well log is in compliance with the
80 J96]18 [3/8x3 SLOT PERF Montana well construction standards. This report is true to the best of my
Annular Space (Seal/Grout/Packer) knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 1/25/1974

There are no annular space records assigned to this well.
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Well #31 / 76M 5452 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:03:17 PM),
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL #30 Section 7: Well Test Data
GWIC Id: 69073
DNRC Water Right: P005452-00 Total Depth: 135

Static Water Level: 32

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER SUPPLY (MAIL)
311 KIWANIS ST Pump Test *

MISSOULA MT N/A [10/22/1999]
Depth pump set for test _ feet.

Section 2: Location 4100 gpm pump rate with _ feet of drawdown after 2 hours of pumping.
Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _ feet
13N 19w 22 NWY2 NEY: SW72 SWY Pumping water level 47 feét.
County Geocode -
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as possible.
46.8666 -113.9934 MAP NAD27  This rate may or may not be the sustainable yield of the well. Sustainable
Ground Surface Altitude Ground Surface Method Datum Date yijeld does not include the reservoir of the well casing.
3122.6
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To  |Description
Drilling Method: CABLE 0 15{FILL
Status: NEW WELL 15 51JGRAVEL AND CLAY

51 80JGRAVEL SAND AND WATER
Section 5: Well Completion Date 80 92ICLAY AND SILT
Date well completed: Friday, December 10, 1976 92 118|GRAVEL AND WATER

118 135]CLAY AND GRAVEL SILT

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint{Type
-1.5 |135]18 STEEL
Completion (Perf/Screen)

[#of Size of
From|To |Diameter|Openings|Openings|Description
101 11718 3/8X3 SLOTS
Annular Space (Seal/Grout/Packer) Driller Certification

) . All work performed and reported in this well log is in compliance with the
There are no annular space records assigned to this well. Montana well construction standards. This report is true to the best of my
knowledge.
Name:

Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 12/10/1976
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Well #32 / 76M 5604 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:06:02 PM),
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 32 Section 7: Well Test Data
GWIC Id: 69078
DNRC Water Right: C005604-00 Total Depth: 139.5

Static Water Level: 43.8

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER SUPPLY (MAIL)
540 S.5THE. Pump Test *

MISSOULA MT N/A [08/17/1976]

Depth pump set for test _ feet.
Section 2: Location 1.500 gpm pump rate with _ feet of drawdown after 3 hours of pumping.
Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _ feet
13N 19W 22 SW¥. NE% SEV4 SW'a . - )
Pumping water level 44.3 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  + pyring the well test the discharge rate shall be as uniform as possible.
46.8657 -113.9892 NAV-GPS NAD27  This rate may or may not be the sustainable yield of the well. Sustainable
Ground Surface Altitude Ground Surface Method Datum Date yijeld does not include the reservoir of the well casing.
3133.7
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To Description
Drilling Method: CABLE 0 21|CLAY GRAVEL BOULDERS AND FILL
Status: NEW WELL 21 40|CLAY GRAVEL AND BOULDERS
40|  129|GRAVEL BOULDERS AND WATER
Section 5: Well Completion Date 120 139.5lcLAY
Date well completed: Tuesday, August 17, 1976
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin
Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-2 139.5[18 STEEL
Completion (Perf/Screen)
J#of Size of
From|To |Diameter|Openings [Openings |Description
100 [125]18 3/8X3 SLOTS
Annular Space (Seal/Grout/Packer) 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.

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 8/17/1976
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Well #33 / 76M 6616 00

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of

Other Options

Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

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.

Plot this site in Google Maps
View scanned well log_(3/26/2009 12:04:49 PM)

Site Name: MOUNTAIN WATER COMPANY - WELL 32
GWIC Id: 69077
DNRC Water Right: P010378-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
500 GERALD

MISSOULA MT 59801 [08/17/1977]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 22 NEY: NWVa SWY: SWYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8663 -113.995 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3127.7
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, August 17, 1977

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-4 147118 STEEL
Completion (Perf/Screen)

[#of Size of
From|To |Diameter|Openings|Openings|Description
118 |138]18 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 147
Static Water Level: 51.5
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

2000 gpm pump rate with _ feet of drawdown after _1_hours of pumping.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 52.4 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

0 6|BLACK DIRT AND GRAVEL

6 15]CLAY GRAVEL AND COBBLESTONES

15 58|CLAY AND GRAVEL

58 65|SAND GRAVEL AND WATER

65 80|GRAVEL BOULDERS AND WATER

80 88|SAND SMALL GRAVEL AND WATER

88 92JSAND GRAVEL AND WATER

92 96|SMALL GRAVEL AND WATER

96 100{CLAY AND GRAVEL

100 104{SILTY CLAY

104 113| TIGHT CLAY AND BOULDERS

113 116|SAND GRAVEL AND WATER

116 147|GRAVEL AND 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:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 8/17/1977
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Well #34 / 76M 10378 00 and 76M 53872 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:07:16 PM)
accomplished by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 33 Section 7: Well Test Data

GWIC Id: 69063

Total Depth: 196

Section 1: Well Owner(s) Static Water Level: 40.8

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

1903 RUSSELL

MISSOULA MT 59801 [02/10/1978] Pump Test *

Section 2: Location Depth pump set for test _ feet. _

Township Range Section Quarter Sections 'Fii%oo?ferzo%irpyp rit:u\:\gth _ feet of drawdown after 2 hours of pumping.
13N 19W 22 SEY NEV4 SEVa SWY4 = )
Recovery water level _ feet.
County Geocode Pumping water level 41.9 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.8657 -113.9864 MAP NAD27  * During the well test the discharge rate shall be as uniform as possible.
Ground Surface Altitude Ground Surface Method Datum Date Thjs rate may or may not be the sustainable yield of the well. Sustainable
3119.6 yield does not include the reservoir of the well casing.

Addition Block Lot

MONTANA 16 15 Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

PUBLIC WATER SUPPLY (1)

Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: CABLE From |To  |Description
Status: NEW WELL 0 2|TOPSOI
2 43|SAND GRAVEL AND CLAY

Section 5: Well Completion Date 15 186|SAND GRAVEL AND WATER
Date well completed: Friday, February 10, 1978 43 78|GRAVEL AND WATER

78 104|SAND GRAVEL AND WATER
Section 6: Well Construction Details 104]  110JFINE BROWN SAND GRAVEL AND WATER
Thefe are no borehole dimensions assigned to this well. 110 118IFINE BROWN SAND AND CLAY
casin Wall Pressure 118 151|FINE BROWN SAND CLAY AND GRAVEL
From|To |Diameter|Thickness|Rating |Joint|Type 186 196]TAN CLAY
-3 196]18 STEEL
Completion (Perf/Screen)

[# of Size of

From|To |Diameter|Openings|Openings|Description
80 |104]18 3/8X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

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.

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 2/10/1978
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Well #35 / 76H 14489 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/3/2009 11:59:53 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 35 Section 7: Well Test Data

GWIC Id: 132858
Total Depth: 145

Section 1: Well Owner(s) Static Water Level: 32.5
1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:
2650 KEMP
MISSOULA MT 59803 [10/22/1999] Pump Test *
2) THE MONTANA POWER COMPANY (MAIL)
1903 RUSSELL Depth pump set for test _ feet.
MISSOULA MT 59803 [07/18/1978] 2000 gpm pump rate with _ feet of drawdown after _1_hours of pumping.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level 36.5 feet.

13N 19W 32 SEYa NEVa NWY4
County Geocode * During the well test the discharge rate shall be as uniform as possible.
MISSOULA This rate may or may not be the sustainable yield of the well. Sustainable
Latitude Longitude Geomethod Datum e/ does not include the reservoir of the well casing.

46.845973 -114.030967 TRS-SEC NADS83

Ground Surface Altitude Ground Surface Method Datum Date ggction 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water T12ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To Description

0 6|GRAVEL- SAND AND CLAY
Section 4: Type of Work 6 25|GRAVEL AND BOULDERS
Drilling Method: CABLE 25 38|GRAVEL- BOULDERS & CLAY
Status: NEW WELL 38 42|GRAVEL- CLAY SOME WATER

42 57|GRAVEL- SAND & WATER

Section 5: Well Completion Date 57 70|GRAVEL- SAND- LOTS OF WATER

Date well completed: Tuesday, July 18, 1978
70 85|GRAVEL AND WATER

Section 6: Well Construction Details 85 94]GRAVEL- SEAMS OF CLAY AND WATER

There are no borehole dimensions assigned to this well. 94 99CLAY AND GRAVEL

Casin 99 102|SAND- SMALL GRAVEL & WATER

Wall Pressure 102 127|SAND- LARGE GRAVEL & WATER
From|To |Diameter |Thickness |Rating |Joint |[Type 127] 134.5|CLAY- GRAVEL & BOULDERS
-4 145|18 134.5 145|GRAVEL- SAND & WATER
Completion (Perf/Screen)

J# of Size of
From|To |Diameter|Openings|Openings|Description Driller Certification
104 |129]18 3/8X3 MILLS KNIFE All work performed and reported in this well log is in compliance with the
Annular Space (Seal/Grout/Packer) Montana well construction standards. This report is true to the best of my
knowledge.

There are no annular space records assigned to this well. N
ame:

Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 7/18/1978
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Well #36 / 76M 23029 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/6/2009 12:02:37 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 35 Section 7: Well Test Data
GWIC Id: 68567
DNRC Water Right: P023029-00 Total Depth: 131
Static Water Level: 51
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
1250 DICKENS Unknown Test Method *
MISSOULA MT N/A [10/22/1999]
Yield 200 gpm.
Section 2: Location Pumping water level 51 feet.
Township Range Section Quarter Sections -Ig(:::i\(l);rgleSvoe\Vtgyle_\/glou?e-et
13N 19W 16 NW?Y2 SEa NEV2 SEV4 - ’
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  ossible. This rate may or may not be the sustainable yield of the
46.8818 -114.0013 MAP NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
3099
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)
Lithology Data

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

Section 4: Type of Work

Drilling Method: There are no lithologic details assigned to this well.
Status: NEW WELL Driller Certification
i . All work performed and reported in this well log is in compliance with
Section 5: Well Completion Date the Montana well construction standards. This report is true to the
Date well completed: Tuesday, January 01, 1980 best of my knowledge.
N :

Section 6: Well Construction Details ame

Company:

There are no borehole dimensions assigned to this well. .
License No: -0

Casin
Wall Pressure Date Completed: 1/1/1980
From |To |[Diameter |Thickness |Rating Joint [Type
0 0 |16
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
100 |120]0

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.
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Well #41 / 76M 23029 00 and 76M 91259 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site

Acquiring water rights is the well owner's responsibility and is NOT accomplished by  View scanned well log_(4/6/2009 12:28:27 PM)
the filing of this report.

Site Name: MISSOULA WATER WORKS - EAST WELL 1 Section 7: Well Test Data

GWIC Id: 68413

DNRC Water Right: P091259-00 Total Depth: 218
Static Water Level: 29.5

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARKRD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) AMERICAN CRYSTAL SUGAR CO. (MAIL) Depth pump set for test _ feet.

N/A 4120 gpm pump rate with _ feet of drawdown after 144 hours of

MISSOULA MT N/A [09/26/1962] pumping.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level 36 feet.
13N 19W 17 SEY: NEY2 SWV2 NWYa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latltude Longitude Geomethod Datum ). Sustainable yield does not include the reservoir of the well
46.8872 -114.0347 NAV-GPS NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3174 11/15/2000 Section 8: Remarks

Addition Block Lot WELL CONSTRUCTED IN 8 FT DEEP PIT. CASING STRING STARTS AT 8
FT BELOW LAND SURFACE

Section 3: Proposed Use of Water Section 9: Well Log

PUBLIC WATER SUPPLY (1) Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

Section 4: Type of Work
Drilling Method: CABLE TOOLS

Status: NEW WELL 0 8|PIT
8 36 SAND GRAVEL AND COBBLESTONES SOME DIRT
MIXED IN

Section 5: Well Completion Date
Date well completed: Wednesday, September 26, 1962

36 39|GRAVEL MIXED IN TAN CLAY
39 64|SAND AND GRAVEL

Borehole dimensions

FromlTe IDiameter 76]  79|GRAVEL IMBEDDED IN TAN SILT
RE — N ggﬁgSE GRAVEL AND COBBLESTONES MIXED IN FINE
Casin — = 83| 88|FINE TO COARSE SAND
. a ressurey 88| 107|SAND AND GRAVEL IMBEDDED IN TAN SILT
From|To |Diameter|Thickness|Rating |Joint|Type
107|  115|CLEAN COARSE SAND AND GRAVEL
8 [|213[16 63 LB STEEL
: 115] 121|SAND AND GRAVEL MIXED IN TAN SILT
Completion (Perf/Screen)
rpe v 121| 147|CLEAN COARSE SAND AND GRAVEL
From |To |Diameter |Openings |Openings |[Description 147 156]SAND AND GRAVEL IMBEDDED IN TAN SILT
107|115 |16 3/8X3 MILLS KNIFE 156] 167]TAN STICKY CLAY
T T e S RNIFE 167]_191]GREEN STICKY CLAY FEW STRAY GRAVELS IMBEDDED
192|208 |16 3/8X3 MILLS KNIFE 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
There are no annular space records assigned to this well. best of my knowledge.

Annular Space (Seal/Grout/Packer)

Name:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 9/26/1962
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Site Name: MISSOULA WATER WORKS - EAST WELL 1
GWIC Id: 68413
Additional Lithology Records

From To Description

191 208]CLEAN COARSE SAND AND GRAVEL

208 218|GRAY CLAY




Well #42 / 76M 23029 00 and 76M 31907 00 and 76M 91259 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site
accomplished by the filing of this report. View scanned well log_(4/6/2009 12:24:51 PM)
Site Name: MISSOULA WATER WORKS - WEST WELL 2 Section 7: Well Test Data

GWIC Id: 68599

DNRC Water Right: P031907-00 Total Depth: 171

Static Water Level: 35

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARK RD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) VALLEY WEST WATER COMPANY (MAIL) Depth pump set for test _ feet.

SUITE D - 2806 GARFIELD 1500 gpm pump rate with _ feet of drawdown after 2 hours of pumping.
MISSOULA MT N/A [06/01/1981] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location Pumping water level 37 feet.
Township Range Section Quarter Sections
13N c 19\2’ 7 SWY NEA Swd/‘ NWe * During the well test the discharge rate shall be as uniform as possible.
ounty eocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8872 -114.0367 NAV-GPS NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method  Datum Date TOTAL OF 240 HOLES IN PERFORATIONS.
3172 11/15/2000

Addition Block Lot Section 9: Well Log

Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description
0 26|CLAY GRAVEL AND COBBLESTONES
Section 4: Type of Work 26 44|SANDY CLAY AND GRAVEL
Drilling Method: CABLE 44 70[SILTY CLAY SAND GRAVEL AND WATER
Status: NEW WELL 70 87|TAN CLAY SAND GRAVEL AND WATER
87 93|SAND AND WATER
Section 5: Well Completion Date 93 159|SAND GRAVEL AND WATER

Date well completed: Monday, June 01, 1981 159 1711YELLOW CLAY AND GRAVEL

Section 6: Well Construction Details

Borehole dimensions

From|To |Diameter
0171 16
Casin
Wall Pressure

From|To |Diameter|Thickness|Rating [Joint|Type
-1.5 |170]16 62.5 LB STEEL
Completion (Perf/Screen) Driller Certification

[#of Size of All work performed and reported in this well log is in compliance with the
From |To |Diameter |Openings |Openings |Description Montana well construction standards. This report is true to the best of my
127|147 16 3/8X3 MILLS KNIFE knowledge.
Annular Space (Seal/Grout/Packer) Name:

Cont. Company: CAMP WELL DRILLING
From|To|Description{Fed? License No: WWC-7
0 15|]CEMENT Date Completed: 6/1/1981
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Well #3B / 76M 53867 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:25:50 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 36 Section 7: Well Test Data
GWIC Id: 132854
DNRC Water Right: P053867-00 Total Depth: 192

Static Water Level: 51
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
BOX 4826 Pump Test *

MISSOULA MT 59806 [07/03/1984]
Depth pump set for test _ feet.

Section 2: Location 2400 gpm pump rate with _ feet of drawdown after 4 hours of
Township Range Section Quarter Sections 'FI)'iLJnTep:)r}EJrécove hours
13N 19W 28 SEY4 SEa SWY, SEV4 ry _ hours.

Recovery water level _ feet.

County Geocode Pumping water level 55 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.8489 -114.0025 MAP NAD27 = Dyring the well test the discharge rate shall be as uniform as

Ground Surface Altitude ~ Ground Surface Method Datum Date possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
Addition Block Lot casing.
HOMEVALE ADDITION 42 15
Section 8: Remarks
Section 3: Proposed Use of Water

Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: CABLE

Status: NEW WELL From |To Description
0 2|TOPSOIL
Section 5: Well Completion Date 2 25|GRAVEL
Date well completed: Tuesday, July 03, 1984 25 53|CLAY- SAND AND GRAVEL
53] 104]CLAY- SAND- GRAVEL AND WATER
Section 6: Well Construction Details 104] 130lCLAY- GRAVEL AND BOULDERS
Ther_e are no borehole dimensions assigned to this well. 130 133|CLAY- SAND- GRAVEL AND WATER
Casin o 5 133]  148|CLAY- GRAVEL AND BOULDERS
a ressure

From|To |Diameter |[Thickness |Rating [Joint |Type 148] 149)CLAY- GRAVEL- BOULDERS AND WATER

> 52118 149] 151|SAND- GRAVEL- BOULDERS AND WATER
Completion (PerfiScreen) 151 152|SAND- GRAVEL- BOULDERS AND WATER

B 4 of Size of 152] 176|CLAY- SAND- GRAVEL AND BOULDERS

From|To |Diameter|Openings|Openings|Description 176 179)SAND- GRAVEL- BOULDERS AND WATER

50 l1104l18 3/8X3 MILLS KNIFE 179] 192|CLAY- SAND AND GRAVEL

149 [152]18 3/8X3 MILLS KNIFE

177 |180]18 3/8X3 MILLS KNIFE - L
Annular Space (Seal/Grout/Packer) Driller Certification ) ) o ) ]

Cont. All work performed and reported in this well log is in compliance with

From|To|Description|Fed? the Montana well construction standards. This report is true to the
0 >5[CEMENT best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 7/3/1984
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Well #40A / 76H 67585 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:01:58 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: LINDA VISTA WATER CO. N. WELL 01 Section 7: Well Test Data
GWIC Id: 67309
Total Depth: 100
Section 1: Well Owner(s) Static Water Level: 14
1) LINDA VISTA WATER CO (MAIL) Water Temperature:
C/O LLOYD TWITE 3000 ELDORA
MISSOULA MT 59803 [03/03/1988] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections %)ﬁ%m pump rate with _ feet of drawdown after 6.5 hours of
12N 20W 12 NEY2 SW% SEV4 SWVa . )
County Geocode Time of recovery _ hours.
Recovery water level _ feet.
MISSOULA Pumping water level _ feet.
Latitude Longitude Geomethod Datum
46.8217 -114.0588 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date * Dyring the well test the discharge rate shall be as uniform as
3040 possible. This rate may or may not be the sustainable yield of the
Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.
Section 3: Proposed Use of Water Section 8: Remarks
PUBLIC WATER SUPPLY (1) JEROMES FILE NO: 1988
Section 4: Type of Work Section 9: Well Log
Drilling Method: ROTARY Geologic Source
Status: NEW WELL 120SDMS - SEDIMENTS (TERTIARY)
Section 5: Well Completion Date From JTo Description
Date well completed: Thursday, March 03, 1988 0 2{SOlL
2 12|SAND GRVEL
Section 6: Well Construction Details 12|  20JCLAY
There are no borehole dimensions assigned to this well. 20 55|SATURATED SAND
Casin 55 70|SAND GRAVEL
Wall Pressure 70 80|SANDY GRAY CLAY
From|To |Diameter|Thickness|Rating [Joint{Type 80l 100lGRAVEL WITH WATER
-5 |100[s STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings [Openings |Description
85 100]8 8 INCH
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |Fed?
0 25|BENTONITE

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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 3/3/1988
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Well #40B / 76H 67585 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:02:10 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: LINDA VISTA WATER CO. WELL 03 Section 7: Well Test Data

GWIC Id: 67310
Total Depth: 110

Section 1: Well Owner(s) Static Water Level: 14

1) LINDA VISTA WATER CO (MAIL) Water Temperature:

C/O LLOYD TWITE 3000 ELDORA

MISSOULA MT 59803 [03/02/1988] Pump Test *

Section 2: Location Depth pump set for test _ feet.

Township Range Section Quarter Sections 370 gpm pump rate with _ feet of drawdown after 6.5 hours of
12N 20W 12 NWY SWY SEV: SW¥ pumping.
County Geocode Time of recovery _ hours.

Recovery water level _ feet.

MISSOULA Pumping water level _ feet.

Latitude Longitude Geomethod Datum
46.8213 -114.0588 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date * Dyring the well test the discharge rate shall be as uniform as
3040 possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1) JEROMES FILE NO: 1987

Section 4: Type of Work Section 9: Well Log

Drilling Method: ROTARY Geologic Source

Status: NEW WELL 120SNGR - SAND AND GRAVEL (TERTIARY)

Section 5: Well Completion Date From JTo Description

Date well completed: Tuesday, March 22, 1988 0 SIMULTICOLORED GRAVEL AND SOIL

5 20|CLAY AND SAND

Section 6: Well Construction Details 20] 62|SAND SATURATED

There are no borehole dimensions assigned to this well. 62 71|SAND AND GRAVEL

Casin 71 82|GRAY SANDY CLAY

Wall Pressure 82 110|GRAVEL WITH WATER

From|To |Diameter|Thickness|Rating [Joint|Type

-4 110]8 STEEL

Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings |Description

85 100]8 8INCH

Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 25[BENTONITE 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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 3/22/1988
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Well #40C / 76H 96947 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View scanned well log_(2/23/2009 10:20:43 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished

by the filing of this report.

Site Name: LINDA VISTA WATER CO. S. WELL 02
GWIC Id: 127528

Section 1: Well Owner(s)

1) TWITE, LLOYD (MAIL)

3000 ELDORA LN

MISSOULA MT 59803 [03/25/1992]

Section 2: Location

Township Range Section Quarter Sections
12N 20W 1 NEYa SWY SEV2 SWYa
County Geocode

MISSOULA

Latitude Longitude Geomethod Datum

46.8212 -114.0597 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date
3040
Addition Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL
Section 5: Well Completion Date
Date well completed: Wednesday, March 25, 1992
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casing
Wall Pressure
From |To |Diameter |Thickness Rating Joint |Type
-2 113 |8 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
HOLTE PERFORATOR
85 ]100|8 3/16X1 SLOTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |[Fed?
0 20|BENTONITE

Section 7: Well Test Data

Total Depth: 113
Static Water Level: 10
Water Temperature:

Air Test *

350 gpm with drill stem set at _ feet for 2 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 14 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
JEROMES FILE NO: 3443

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 3|SOIL
3 11|SILTY SAND
11 18]SAND- GRAVEL- SILT
18 43]|CLAY- GRAVEL
43 62]GRAVEL- SAND
62 70|CLAY- GRAVEL
70 78|GRAY CLAY
78] 103|COARSE GRAVEL
103] 106JSAND
106 113]JGRAVEL- SAND- SILT

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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 3/25/1992
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76M 147281 00 / City Cemetary

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(4/6/2009 12:01:06 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA * CEMETERY
GWIC Id: 68561

Section 1: Well Owner(s)

1) MISSOULA CITY CEMETARY-DOUG WATERS
SUPERINDENDANT (MAIL)

1820 RODGERS STREET

MISSOULA MT 59802 [09/23/1999]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 16 NW?Ya NEVa NWVa NWVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.892238 -114.015711 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date
3185
Addition Block Lot
SCHOOL 5 ACRE TRACTS 33-49
Section 3: Proposed Use of Water
IRRIGATION (1)
Section 4: Type of Work
Drilling Method: CHURN
Status: NEW WELL
Section 5: Well Completion Date
Date well completed: Wednesday, January 22, 1969
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin
Wall Pressure
From|To |Diameter|Thickness |Rating |Joint|Type
-2 152112 STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |[Openings |Description
94  |99]|12 3X3/8IN MILLS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 152
Static Water Level: 45
Water Temperature:

Air Test *

800 gpm with drill stem set at _ feet for 6 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 60 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 12]COBBLESTONES AND CLAY
12 25|GRAVEL AND CLAY
25 30|]CLAY AND SAND
30 40|CLYA
40 52|SAND AND CLAY
52 60|SAND CLAY AND WATER
60 88|SILT SAND AND WATER
88 99|GRAVEL AND WATER
99| 106|CLAY AND GRAVEL
106] 126]CLAY
126] 129)GRAVEL SAND AND WATER
129] 152)GRAVEL AND 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 1/22/1969
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76M 147283 00 / McCormick Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(1/12/2007 1:35:06 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

NOTICE >> This well has been marked as ABANDONED in the GWIC database. << NOTICE
Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 69015
Total Depth: 118
Section 1: Well Owner(s) Static Water Level: 32.4
1) CITY OF MISSOULA (MAIL) Water Temperature:
201 W SPRUCE
MISSOULA MT 59802 [04/27/1987] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections 600 gpm pump rate with _ feet of drawdown after 8 hours of
13N 10W 21 NEY SW% NEV pumping.
Time of recovery _ hours.
County Geocode Recovery water level _ feet.
MISSOULA Pumping water level 38.3 feet.
Latitude Longitude Geomethod Datum
46.873533 -114.004429 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method ~ Datum Date * 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

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
MCCORMICK PARK casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)

Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: ROTARY 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: ABANDONED

From |To Description
Section 5: Well Completion Date 8]  49|CLAY GRAVEL AND BOULDERS
Date well completed: Monday, April 27, 1987 49 90|CLAY SAND GRAVEL AND WATER

90] 118|SAND GRAVEL AND WATER

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
8|10 118
Casing
Wall Pressure
From|To |Diameter|Thickness|Rating [Joint Type
10 [118]8 WELDED|STEEL
Completion (Perf/Screen)
# of Size of
From |[To |Diameter |Openings |Openings |Description
100 [118]8 1/8X1 SLOTS
Annular Space (Seal/Grout/Packer) Driller Certification
From|To |Description g::,t, All work performed and rep.orted in this well ng isin cpmpliance with
the Montana well construction standards. This report is true to the
0 20 JCEMENT best of my knowledge.

Name: JIM FOLEY
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/27/1987
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76M 147284 00 / City Sewer

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/6/2009 10:10:11 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 68636
Total Depth: 79.8
Section 1: Well Owner(s) Static Water Level: 12
1) CITY OF MISSOULA (MAIL) Water Temperature:
N/A
MISSOULA MT N/A [06/29/1962] Air Test *

280 gpm with drill stem set at _ feet for 6 hours.
Time of recovery _ hours.

Section 2: Location

Township Range Section Quarter Sections Recovery water level _feet
1 1 — -
13N 19W 18 NW7 SE74 Pumping water level 41 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.883366 -114.047817 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method  Datum Date well. Sustainable yield does not include the reservoir of the well
3130 casing.
Addition Block Lot
Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
PUBLIC WATER SUPPLY (1)

Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

Section 4: Type of Work

Drilling Method: CABLE From JTo _ |Description
Status: NEW WELL 0 6|LOOSE GRAVEL FILL
6 13|DIRT & GRAVEL WATER

Section 5: Well Completion Date 13 29|SAND & GRAVEL
Date well completed: Friday, June 29, 1962 29 36]GRAVEL WITH SOME CLAY MIXED IN

. . . 36 39|SILT SAND & GRAVEL SEEPS WATER
Section 6: Well Construction Details 39 24| GRAVEL MIXED IN CLAY
'g;e;rii:lre no borehole dimensions assigned to this well. 24 55|GRAVEL & COBBLES IMBEDDED IN GLAY

55 61]COARSE SAND & GRAVEL WATER
Wall Pressure
From |To |Diameter [Thickness |Rating Joint [Type 61 65]VERY COARSE GRAVEL LITTLE SAND CLEAN WATER
3 798 |8 65 69]TAN TO BROWN CLAY
Completion (Perf/Screen) 69| 78.5|SAND & GRAVEL WATER
# of Size of

From|To |Diameter|Openings|Openings|Description
79.8 |79.8|8 OPEN BOTTOM *

Annular Space (Seal/Grout/Packer)
‘ . Driller Certification
There are no annular space records assigned to this well. 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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 6/29/1962
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76H 147285 00 / Play Fair Park

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View hydrograph for this site

View field visits for this site

View scanned well log_(2/25/2009 10:17:57 AM)

Site Name: CITY OF MISSOULA
GWIC Id: 69404

Section 1: Well Owner(s)

1) CITY OF MISSOULA (MAIL)
N/A

MISSOULA MT N/A [12/04/1962]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 33 SWY: SWVa SEY NWYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8419 -114.0105 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3185 11/17/1999
Measuring Point Altitude MP Method Datum Date Applies
3186.1 11/17/1999 1:11:00 PM
Addition Block Lot

Section 3: Proposed Use of Water
IRRIGATION (1)

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

Section 5: Well Completion Date
Date well completed: Tuesday, December 04, 1962

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall
Thickness

Pressure

From|To |Diameter Rating |Joint
-1 116]10
Completion (Perf/Screen)
# of

Openings

Type
STEEL

Size of
From|To |Diameter Openings
104 [115]10

Annular Space (Seal/Grout/Packer)

Description
3/8X2.5 MILLS

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 116
Static Water Level: 45
Water Temperature:

Air Test *

400 gpm with drill stem set at _ feet for 4 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 62 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

MAIN VALVE IS BEING WORKED ON WELL IS OUT OF USE UNTIL
SPRING

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 44]GRAVEL AND COBBLESTONES IMBEDDED IN TAN CLAY
44 66|SILTY SAND AND GRAVEL. SOME WATER
66 69| TAN CLAY SOME GRAVEL IMBEDDED
69 87|SAND & GRAVEL MIXED IN TAN CLAY. SOME WATER
87 89| TAN CLAY. SOME GRAVEL IMBEDDED
89 94| TAN SANDY SILTY CLAY
94 98| TIGHT SAND & GRAVEL SOME WATER
98| 104|SAND & GRAVEL. WATER
104 116{CLEAN COARSE SAND & GRAVEL. 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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 12/4/1962
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76H 4927 00 / Fort Missoula Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/3/2009 10:40:04 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MISSOULA COUNTY Section 7: Well Test Data

GWIC Id: 69338
Total Depth: 117

Section 1: Well Owner(s) Static Water Level: 32

1) MISSOULA COUNTY (MAIL) Water Temperature:

N/A

MISSOULA MT 59801 [12/11/1974] Pump Test *

Section 2: Location Depth pump set for test _ feet.

Township Range Section Quarter Sections 1200_gpm pump rate with _ feet of drawdown after 8 hours of
13N 19W 31 SEY NEV NWY4 pumping.
County Geocode Time of recovery _ hours.

Recovery water level _ feet.

MISSOULA Pumping water level 38 feet.

Latitude Longitude Geomethod Datum
46.845946 -114.051957 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date * Dyring the well test the discharge rate shall be as uniform as
3155 possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

IRRIGATION (1)
Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: CABLE 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: NEW WELL

From |To Description

Section 5: Well Completion Date 0 3|BROWN TOPSOIL
Date well completed: Wednesday, December 11, 1974 3 25|GRAVEL AND TAN CLAY

25 45|SANDY CLAY AND GRAVEL
Section 6: Well Construction Details 45 70|GRAVEL SAND AND WATER
There are no borehole dimensions assigned to this well. 70 78| TAN CLAY AND GRAVEL
Casin 78]  85|GRAVEL SAND AND WATER

_ Wall Pressure| 85]  87|TAN CLAY GRAVEL AND WATER
From|To |Diameter|Thickness |Rating [Joint|Type 87 T17|GRAVEL WATER AND SAND
-2 11712 STEEL
Completion (Perf/Screen)
# of Size of

From|To |Diameter|Openings|Openings|Description
95 ]100]12 3/8X3 SLOTS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 12/11/1974
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76M 12163 00 / Jacobs Island Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/26/2009 12:10:29 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 69081
Total Depth: 56.8
Section 1: Well Owner(s) Static Water Level: 38
1) CITY OF MISSOULA (MAIL) Water Temperature:
201 W SPRUCE
MISSOULA MT 59801 [12/20/1977] Air Test *
Section 2: Location _100 gpm with drill stem set at _ feet for 6 hours.

Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _feet
13N 19W 22 NW? NE? SW7: SE% Pumping water level 50 feét.
County Geocode -
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.866432 -113.983879 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude  Ground Surface Method  Datum Date well. Sustainable yield does not include the reservoir of the well
3200 casing.
Addition Block Lot
Section 8: Remarks

Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)

Section 4: Type of Work

Drilling Method: CABLE From JTo _ |Description
Status: NEW WELL 0 20J]RED RIVER GRAVEL FILL
20 24 BOULDERS GRAVELS & COBBLESTONES IN BROWN
Section 5: Well Completion Date MUD
39.5 42|SILTY SAND AND GRAVEL
Section 6: Well Construction Details 42 48|GRAVEL AND COBBLES MIXED IN REDDISH SHAD. 2
There are no borehole dimensions assigned to this well. GPM
Casin 48 51|CLEAN GRAVELS & COBBLES 5 GPM AT 49 FEET
Wall Pressure 51 57 CLEAN GRAVEL AND COARSE SAND 24 GPM AT 54
From|To |Diameter|Thickness|Rating [Joint|Type FEET
15 I56.8l6 STEEL 57 63|CLEAN GRAVELS AND LOOSE COARSE SAND 30 GPM
Completion (Perf/Screen) 63 63|LARGE CLEAN GRAVEL AND COBBLES 100 GPM
# of Size of

From|To|Diameter|Openings [Openings |Description
55 |63]|6 TORCH CUTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description Fed?
0 39]PUDDLE CLAY 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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 12/20/1977
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76M 12164 00 / Greenough Park

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View scanned well log_(3/26/2009 11:56:36 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished

by the filing of this report.

Site Name: CITY OF MISSOULA
GWIC Id: 69068

Section 1: Well Owner(s)

1) CITY OF MISSOULA (MAIL)
201 W SPRUCE

MISSOULA MT 59801 [11/04/1977]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 22 NE" SWY: NEYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.873408 -113.98321 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL
Section 5: Well Completion Date
Date well completed: Friday, November 04, 1977
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casing
Wall Pressure

From |To |[Diameter |Thickness |Rating Joint [Type
-1.5 506 STEEL
9 7014 PVC
Completion (Perf/Screen)

# of Size of
From|To|Diameter|Openings |Openings |Description
70 |70)4 OPEN BOTTOM *

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 70
Static Water Level: 30
Water Temperature:

Air Test *

40 gpm with drill stem set at _ feet for 1_hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 40 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
JEROMES FILE NO: 504

Section 9: Well Log
Geologic Source
400BELT - BELT SUPERGROUP

From |To Description
0 50]GRAVEL AND BOULDERS
50 70|HARD ROCK

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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 11/4/1977



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.873408&lonDecimalDegrees=-113.98321&locinfo=checked&map=17&
https://www.google.com/maps/place/46.873408,-113.98321/@46.873408,-113.98321,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=69068&FileName=/logsrv/2009_3/69068.pdf&reqby=P&

76M 12164 00 / Greenough Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/26/2009 11:56:48 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY PARKS & RECREATION Section 7: Well Test Data
GWIC Id: 69069
Total Depth: 60
Section 1: Well Owner(s) Static Water Level: 11
1) CITY PARKS & RECREATION (MAIL) Water Temperature:
201 W SPRUCE
MISSOULA MT 59801 [03/29/1978] Air Test *

30 gpm with drill stem set at _ feet for 1_hours.
Time of recovery _ hours.

Section 2: Location

Township Range Section Quarter Sections Recovery water level _ feet
13N 19W 22 NE”: SW72 NE74 Pumping water level 25 feét.
County Geocode -
MISSOULA
Latitude Longitude Geomethod Datum  + pyring the well test the discharge rate shall be as uniform as
46.873408 -113.98321 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method  Datum Date well. Sustainable yield does not include the reservoir of the well
casing.

Addition Block Lot

Section 8: Remarks
JEROMES FILE NO: 570
Section 3: Proposed Use of Water

PUBLIC WATER SUPPLY (1) Section 9: Well Log
. Geologic Source
Section 4: Type of Work 111ALVM - ALLUVIUM (HOLOCENE)

Drilling Method: ROTARY

Status: NEW WELL From |To  |Description

0 60JSAND GRAVEL AND BOULDERS

Section 5: Well Completion Date 60 70|MED ROCK
Date well completed: Wednesday, March 29, 1978

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To|Diameter|{Thickness|Rating [|Joint|Type
-1 606 STEEL
Completion (Perf/Screen)

# of Size of
From|To |[Diameter|Openings |[Openings |Description
30 |40]6 .5 HOLES
50 |60}|6 .5 HOLES

Annular Space (Seal/Grout/Packer) Driller Certification
i ificati

There are no annular space records assigned to this well. 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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 3/29/1978



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.873408&lonDecimalDegrees=-113.98321&locinfo=checked&map=17&
https://www.google.com/maps/place/46.873408,-113.98321/@46.873408,-113.98321,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=69069&FileName=/logsrv/2009_3/69069.pdf&reqby=P&

76M 20380 00 / Play Fair Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:23:30 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 69413
DNRC Water Right: 20380 Total Depth: 117

Static Water Level: 45
Section 1: Well Owner(s) Water Temperature:
1) CITY OF MISSOULA (MAIL)
201 W SPRUCE Pump Test *

MISSOULA MT 59801 [05/30/1979]
Depth pump set for test _ feet.

Section 2: Location 200 gpm pump rate with _ feet of drawdown after _1_hours of

Township Range Section Quarter Sections p_umplng.
Time of recovery _ hours.

13N 19w 33 NWYs SEV
Count Geocode Recovery water level _ feet.
y Pumping water level 46 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.839721 -114.00554 TRS-SEC NAD83  * Dyring the well test the discharge rate shall be as uniform as

Ground Surface Altitude  Ground Surface Method = Datum Date possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
Addition Block Lot casing.

Section 8: Remarks
Section 3: Proposed Use of Water

IRRIGATION (1) Section 9: Well Log
PUBLIC WATER SUPPLY (2) Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: ROTARY From |To  |Description
Status: NEW WELL 0 19]CLAY GRAVEL AND BOULDERS
19 26]SAND GRAVEL AND COBBLESTONES
Section 5: Well Completion Date 26 58|CLAY SAND AND GRAVEL
Date well completed: Wednesday, May 30, 1979 58]  65|CLAY SAND GRAVEL AND SEEPS OF WATER
. . . 65 73|CLAY SAND GRAVEL AND WATER
Section 6: Well Construction Details 73 78|SAND GRAVEL AND WATER
There are no borehole dimensions assigned to this well.

78 86 TAN CLAY

Casing

Wall Pressure 86 95|SAND GRAVEL AND WATER
From|To |Diameter|Thickness|Rating |Joint|Type 95 117 \?V%‘"\E/EL COBBLESTONES VERY LIGTTLE SAND &
-1.3 |117]8 STEEL
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings |Description
100 |110]8 3/8X3 MILLS KNIFE
Annular Space (Seal/Grout/Packer)

Cont.

From|To|Description|Fed? Driller Certification
0 10|CEMENT 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 5/30/1979



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.839721&lonDecimalDegrees=-114.00554&locinfo=checked&map=17&
https://www.google.com/maps/place/46.839721,-114.00554/@46.839721,-114.00554,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=69413&FileName=/logsrv/2009_2/69413.pdf&reqby=P&

76M 55276 00 / John Toole Riverside Park

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View scanned well log_(3/26/2009 12:02:47 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished

by the filing of this report.

Site Name: CITY OF MISSOULA
GWIC Id: 69075

Section 1: Well Owner(s)

1) CITY OF MISSOULA (MAIL)

201 W SPRUCE

MISSOULA MT 59802 [04/23/1987]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 22 NEY SWY2 SWY4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.865967 -113.993919 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

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: Thursday, April 23, 1987
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From |To |Diameter |Thickness |Rating Joint |Type
-2.7 13818 STEEL
Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings|Description
123 [138]8 1/8X1 PULL DOWN SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 20 {BENTONITE

Section 7: Well Test Data

Total Depth: 138
Static Water Level: 40.4
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

600 gpm pump rate with _ feet of drawdown after 8 hours of
pumping.

Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 44.1 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 6]FILL
6 65|CLAY GRAVEL AND BOULDERS
65 80|CLAY GRAVEL SAND AND WATER
80 98|SAND GRAVEL AND WATER
98] 117|SILTY SAND AND WATER
117] 135|SAND GRAVEL AND WATER
135] 138|CLAY GRAVEL BOULDERS AND 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/23/1987



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.865967&lonDecimalDegrees=-113.993919&locinfo=checked&map=17&
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76M 99723 00 / Bonner Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:52:44 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA * BONNER PARK Section 7: Well Test Data
GWIC Id: 165173

Total Depth: 138

Section 1: Well Owner(s) Static Water Level: 69.7
1) CITY OF MISSOULA (MAIL) Water Temperature:
435 RYMAN
MISSOULA MT 59802 [11/06/1997] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections %)ﬁ%m pump rate with _ feet of drawdown after 8 hours of
13N 19W 27 NWY: SWYa . )
Time of recovery _ hours.
County Geocode Recovery water level _ feet.
MISSOULA Pumping water level _120 feet.
Latitude Longitude Geomethod Datum
46.854322 -113.99523 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.
Section 3: Proposed Use of Water Section 8: Remarks

IRRIGATION (1)

Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: ROTARY 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: NEW WELL

From |To Description
Section 5: Well Completion Date 0 2|TOPSOIL

Date well completed: Thursday, November 06, 1997 2| 71.5|CLAY & GRAVEL & BOULDERS
71.5 138|CLAY & GRAVEL & BOULDERS & WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To |Diameter |[Thickness |Rating [Joint |Type
-2 1388 STEEL
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
127 |137]8 1/8X1.5 SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 >0 IBENTONITE 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 11/6/1997



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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76M 99724 00 / Franklin Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:42:35 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA * FRANKLIN PARK Section 7: Well Test Data
GWIC Id: 165180

Total Depth: 98

Section 1: Well Owner(s) Static Water Level: 42

1) CITY OF MISSOULA (MAIL) Water Temperature:

435 RYMAN )

MISSOULA MT 59802 [11/18/1997] Air Test *

Section 2: Location 200 gpm with drill stem set at _ feet for _1_hours.

Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _feet
13N 19W 29 NEY2 NWVa . =y )
Pumping water level 52 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.861231 -114.032237 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: ROTARY From JTo _ |Description
Status: NEW WELL 0 2|TOPSOIL
2|  60|BROWN CLAY & GRAVEL
Section 5: Well Completion Date 60 98|BROWN CLAY & GRAVEL & WATER & SAND

Date well completed: Tuesday, November 18, 1997

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing
Wall Pressure
From |To |[Diameter |Thickness |Rating Joint [Type
-2.5 988 STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |[Openings |Description
98 ]98)8 OPEN BOTTOM *
Annular Space (Seal/Grout/Packer)
Cont. Driller Certification
From|To|Description [Fed? All work performed and reported in this well log is in compliance with
0 20IBENTONITE the Montana well construction standards. This report is true to the

best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 11/18/1997
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76M 99725 00 / Sunset Memorial Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:05:26 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA * ROSE PARK Section 7: Well Test Data
GWIC Id: 165179

Total Depth: 119

Section 1: Well Owner(s) Static Water Level: 66.2

1) CITY OF MISSOULA (MAIL) Water Temperature:

435 RYMAN ]

MISSOULA MT 59802 [11/13/1997] Air Test *

Section 2: Location 250 gpm with drill stem set at _ feet for _1_hours.

Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _feet
13N 19W 28 SWVi NEYVa . 5 )
Pumping water level 80 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.857744 -114.005556 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: ROTARY From |To  |Description
Status: NEW WELL 0 1|TOPSOIL
1 78|SAND & GRAVEL
Section 5: Well Completion Date 78] 119]SAND & GRAVEL & CLAY & WATER & BOULDERS

Date well completed: Thursday, November 13, 1997

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint |Type
-2 11918 STEEL
Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings|Description
119 |119]8 OPEN BOTTOM *
Annular Space (Seal/Grout/Packer)

Cont. Driller Certification
From|To|Description [Fed? All work performed and reported in this well log is in compliance with
0 20IBENTONITE the Montana well construction standards. This report is true to the

best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 11/13/1997
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76M 30000964 / Ogren Park - Allegiance Field

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/31/2009 4:36:50 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MISSOULA CIVIC STADIUM Section 7: Well Test Data
GWIC Id: 210074

Total Depth: 80

Section 1: Well Owner(s) Static Water Level: 38.9
1) BENCHWALL, STEVE (MAIL) Water Temperature:
P.O. BOX 790
MISSOULA MT 59806 [04/19/2004] Pump Test *
Section 2: Location Depth pump set for test 70 feet.
Township Range Section Quarter Sections 280 gpm pump rate with 8 feet of drawdown after 8 hours of
13N 19W 21 SWY NEV ?.“mp'”g'
Count Geocode ime of recovery 1 hours.
y Recovery water level 38.9 feet.
MISSOULA Pumping water level 46.9 feet.
Latitude Longitude Geomethod Datum
46.872579 -114.005766 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.
Section 3: Proposed Use of Water Section 8: Remarks

DOMESTIC (1)

Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: ROTARY 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: NEW WELL

From |To Description
Section 5: Well Completion Date 0 39]GRAVEL, SAND AND TRACE OF CLAY
Date well completed: Monday, April 19, 2004 39 80JGRAVEL, SAND, TRACE OF CLAY AND WATER

Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter

0] 80 8
Casing
Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 80 |8 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings |[Openings |Description
65 1808 300 1/4X1.25 |HOLTE PERFORATOR SLOTS
Annular Space (SeallGl;)uthacker) Driller Certification
I ont. All work performed and reported in this well log is in compliance with
From|ToDescription |Fed? the Montgna well construcrt)ion standards. Thisgreport is tI’FL)Je to the
0 25]|BENTONITE best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/19/2004
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76M 30046393 / 44 Ranch Ph 1 & 2

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/27/2008 4:23:47 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: GRASS VALLEY PROJECTLLC Section 7: Well Test Data
GWIC Id: 241774

Total Depth: 120

Section 1: Well Owner(s) Static Water Level: 30

1) GRASS VALLEY PROJECT LLC (MAIL) Water Temperature:

BOX 4746 ]

MISSOULA MT 59806 [12/11/2007] Air Test *

Section 2: Location 100 gpm with drill stem set at 115 feet for .3 hours.

Time of recovery 0.03 hours.

Township Range Section Quarter Sections Recovery water level 30 feet
1 1 _— .
13N 20W 12 NWY. SW7a Pumping water level _ feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as
46.897884 -114.07932 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we//. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
44 RANCH PARK Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
IRRIGATION (1) Geologic Source
. Unassigned
Section 4: Type of Work 9 —
Drilling Method: ROTARY From |To _ |Description
Status: NEW WELL 0 10| SILT, SAND, GRAVEL
10 32|SAND, GRAVEL
Section 5: Well Completion Date 32 75|TAN CLAY
Date well completed: Tuesday, December 11, 2007 75 115{GRAVEL, SAND, W/ WATER

115] 120JFRACTURED ROCK, CLAY

Section 6: Well Construction Details
Borehole dimensions

From|To [Diameter

0]120 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 120 |6 0.25 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
100 |115[6 15 3116X1__|HOLTE PERFORATOR sLoTs)| Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and rep.orted in this well ng isin cpmpliance with
Cont. the Montana well construction standards. This report is true to the

From|To|Description |Fed? best of my knowledge.
0 0 IBENTONITEIY Name: RANDAL KOTECKI

Company: JEROMES DRILLING CO
License No: WWC-600
Date Completed: 12/11/2007



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.897884&lonDecimalDegrees=-114.07932&locinfo=checked&map=17&
https://www.google.com/maps/place/46.897884,-114.07932/@46.897884,-114.07932,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=241774&FileName=/logsrv/2008_2/241774.pdf&reqby=P&

76M 30046394 / 45 Ranch Ph 1 & 2

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/27/2008 4:23:35 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: GRASS VALLEY PROJECTLLC Section 7: Well Test Data
GWIC Id: 241771

Total Depth: 125

Section 1: Well Owner(s) Static Water Level: 30

1) GRASS VALLEY PROJECT LLC (MAIL) Water Temperature:

BOX 4746 ]

MISSOULA MT 59806 [12/14/2007] Air Test *

Section 2: Location 100 gpm with drill stem set at 115 feet for .3 hours.

Time of recovery 0.03 hours.

Township Range Section Quarter Sections Recovery water level 30 feet
13N 20W 12 NWY. SWYa p . ey ’
umping water level _ feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as
46.897884 -114.07932 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude Ground Surface Method Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
44 RANCH PARK Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
IRRIGATION (1) Geologic Source
Section 4: Type of Work Unassigned
Drilling Method: ROTARY From |To  [Description
Status: NEW WELL 0 10|SILT, SAND, CLAY
10 30|SAND, GRAVEL

Section 5: Well Completion Date 30 78| TAN CLAY
Date well completed: Friday, December 14, 2007 78 107I1SAND

107] 125|GRAVEL, SAND, W/ WATER

Section 6: Well Construction Details
Borehole dimensions

From|To [Diameter

0]125 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 125 |6 0.25 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
107 |117]6 10 3116X1__|HOLTE PERFORATOR sLoTs)| Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and rep.orted in this well ng is in cpmpliance with
Cont. the Montana well construction standards. This report is true to the

From|To|Description |Fed? best of my knowledge.
0 0 IBENTONITEIY Name: RANDAL KOTECKI

Company: JEROMES DRILLING CO
License No: WWC-600
Date Completed: 12/14/2007



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.897884&lonDecimalDegrees=-114.07932&locinfo=checked&map=17&
https://www.google.com/maps/place/46.897884,-114.07932/@46.897884,-114.07932,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=241771&FileName=/logsrv/2008_2/241771.pdf&reqby=P&

76M 30051555 / Silver Park Phase Il

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(6/27/2011 9:50:35 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA - SILVER PARK PHASE 3 * 11-
220
GWIC Id: 261918

Section 1: Well Owner(s)

1) CITY OF MISSOULA - SILVER PARK PHASE 3 (MAIL)
435 RYMAN ST

MISSOULA MT 59802 [04/26/2011]

2) CITY OF MISSOULA - SILVER PARK PHASE 3 (WELL)
900 CREGG ST

MISSOULA MT 59801 [04/26/2011]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 NEYa NWVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.874566666667 -114.010933333333 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date
Addition

SILVER PARK PHASE 3

Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

IRRIGATION (2)

PUBLIC WATER SUPPLY (3)

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

Section 5: Well Completion Date
Date well completed: Tuesday, April 26, 2011

Section 6: Well Construction Details

Borehole dimensions

From|To|Diameter
0] 60 6

Casing

Wall
Thickness

Pressure
Rating Joint

WELDED

From |To |Diameter
-2 58 |6
Completion (Perf/Screen)

# of
Openings

Type
STEEL

Size of
From|To|Diameter Openings
75 9010
Annular Space (Seal/Grout/Packer)
Cont.
Fed?

Description
PERFORATED CASING

From|To
0 25

Description
BENTONITE

Section 7: Well Test Data

Total Depth: 90
Static Water Level: 38.5
Water Temperature:

Air Test *

60 gpm with drill stem set at 92 feet for 4 hours.
Time of recovery _ hours.

Recovery water level _ 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 2|TOPSOIL, GRAVEL MIX
2 7|BOULDER, COBBLES
7 8|vOID
8 9|WOOD PRODUCTS
9 17|{WOOD PRODUCTS
17 19]CONCRETE
19] 20.5{VOID
20.5 22|CONCRETE
22 25|WOO0D, GRAVEL
25| 30.5|GRAVEL - CLEAN
30.5 36|BOULDER
36 42|CLAY, GRAVEL, SAND
42 45|BOULDER
45 58|CLAY, GRAVEL, SAND
58 65|CLAY, COBBLES, SAND

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: JON NORCROSS
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/26/2011



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.874566666667&lonDecimalDegrees=-114.010933333333&locinfo=checked&map=17&
https://www.google.com/maps/place/46.874566666667,-114.010933333333/@46.874566666667,-114.010933333333,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=261918&FileName=/logsrv/2011_6/261918.PDF&reqby=P&

Site Name: CITY OF MISSOULA - SILVER PARK PHASE 3
GWIC Id: 261918
Additional Lithology Records

From To Description

65 77|SAND, CLAY, GRAVEL

77 95|GRAVEL




76M 30051556 / Siver Park Phase llI

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(6/27/2011 9:50:03 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA -SILVER PARK PHASE 3 *11-  Section 7: Well Test Data

218
GWIC Id: 261917 Total Depth: 77
Static Water Level: 36
Section 1: Well Owner(s) Water Temperature:
1) CITY OF MISSOULA - SILVER PARK PHASE 3 (MAIL)
435 RYMAN ST Air Test *
MISSOULA MT 59802 [03/25/2011]
2) CITY OF MISSOULA - SILVER PARK PHASE 3 (WELL) 40 gpm with drill stem set at 72 feet for 3 hours.
900 CREGG Time of recovery _ hours.
MISSOULA MT 59801 [03/25/2011] Recovery water level _ feet.

Pumping water level _ feet.
Section 2: Location

T hi R Secti Quarter Secti , . .
ownship ange ection uarter sections * During the well test the discharge rate shall be as uniform as
13N 19W 21 NEY: NWYa . . . :
Count Geocode possible. This rate may or may not be the sustainable yield of the
y well. Sustainable yield does not include the reservoir of the well
MISSOULA casing
Latitude Longitude Geomethod Datum
46.87465 -114.011833333333 NAV-GPS NAD27

Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
Section 9: Well Log

Addition Block Lot .
Geologic Source

SILVER PARK PHASE 3

Unassigned
Section 3: Proposed Use of Water From |To Description
IRRIGATION (1) 0 4]TOPSOIL
PUBLIC WATER SUPPLY (2) 4 11|BOULDER
11 14]wo0D MIX
Section 4: Type of Work ” >3l WoOD MIX

Drilling Method:
Status: NEW WELL

23 26]CONCRETE
26 28JWOOD MIX

Section 5: Well Completion Date 28 29/VOID
Date well completed: Friday, March 25, 2011 29 30JCONCRETE
30 34]WwOOD MIX

Section 6: Well Construction Details 34 36|SAND, GRAVEL
Borehole dimensions 36 44|CLAY, GRAVEL, SAND
From|To|Diameter 44 50|SAND, GRAVEL

0] 38 10 50 77|GRAVEL, SAND

0}77 6
Casing

Wall Pressure Driller Certification
From [To |Diameter |Thickness [Rating Joint Type All work performed and reported in this well log is in compliance with
-2 75 |6 WELDED |STEEL | the Montana well construction standards. This report is true to the
3 38 |10 WELDED |STEEL | best of my knowledge.
Completion (Perf/Screen) Name: JON NORCROSS
# of Size of Company: CAMP WELL DRILLING
From|To|Diameter|Openings |Openings |Description License No: WWC-7
60 |77]6 122 1/4 X 1 HOLTE PERFORATOR SLOTS| | pate Completed: 3/25/2011
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |Fed?
0 25|BENTONITE



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.87465&lonDecimalDegrees=-114.011833333333&locinfo=checked&map=17&
https://www.google.com/maps/place/46.87465,-114.011833333333/@46.87465,-114.011833333333,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=261917&FileName=/logsrv/2011_6/261917.PDF&reqby=P&

76H 30006192 / Rainbow Park (Linda Vista)

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:02:42 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: LINDA VISTA HOMEOWNERS A Section 7: Well Test Data
GWIC Id: 180939

Total Depth: 180

Section 1: Well Owner(s) Static Water Level: 55

1) LINDA VISTA HOMEOWNERS ASS (MAIL) Water Temperature:

3000 ELDORA ]

MISSOULA MT 59803 [01/27/2000] Air Test *

Section 2: Location 100 gpm with drill stem set at 175 feet for 2 hours.

Time of recovery 0.5 hours.

Township Range Section Quarter Sections Recovery water level 55 feet
1 1 - .
12N 20W ! NE”: SW7 Pumping water level _ feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as
46.825267 -114.059144 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we//. Sustainable yield does not include the reservoir of the well
casing.

Addition Block Lot
LINDA VISTA SUPPLEMENT Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

120SDMS - SEDIMENTS (TERTIARY)

Section 4: Type of Work Lithology Data

Drilling Method: ROTARY
Status: NEW WELL There are no lithologic details assigned to this well.
Driller Certification
Section 5: Well Completion Date All work performed and reported in this well log is in compliance with
Date well completed: Thursday, January 27, 2000 the Montana well construction standards. This report is true to the
best of my knowledge.

Section 6: Well Construction Details
Borehole dimensions
From|To [Diameter

Name:
Company: JEROMES DRILLING CO
License No: WWC-2

0j180 6 Date Completed: 1/27/2000
Casing
Wall Pressure
From |To [Diameter Thickness Rating Joint [Type
-2 180 |6 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
HOLTE PERFORATOR
160 |175]6 3/16X1 SLOTS

Annular Space (Seal/Grout/Packer)
Cont.
From|To|Description [Fed?

0 0 |BENTONITE



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.825267&lonDecimalDegrees=-114.059144&locinfo=checked&map=17&
https://www.google.com/maps/place/46.825267,-114.059144/@46.825267,-114.059144,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=180939&FileName=/logsrv/2009_2/180939.pdf&reqby=P&

76M 110800 00 / Milwaukee Trail ROW

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/1/2009 10:09:43 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA-MILWAUK Section 7: Well Test Data
GWIC Id: 176505
Total Depth: 70.5
Section 1: Well Owner(s) Static Water Level: 30
1) CITY OF MISSOULA-MILWAUKEE RAILROAD #3 C/O DAVE Water Temperature:
YUHAS (MAIL)
531 ONE HORSE CREEK RD. Air Test *
FLORENCE MT 59833 [09/07/1999]
45 gpm with drill stem set at 60 feet for 1 hours.

Section 2: Location Time of recovery 0 hours.
Recovery water level 30 feet.

Township Range Section Quarter Sections Pumping water level _feet.
13N 19W 21 NWY: SWYa -
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  yossible. This rate may or may not be the sustainable yield of the
46.868764 -114.016468 TRS-SEC NAD83  well. Sustainable yield does not include the reservoir of the well

Ground Surface Altitude Ground Surface Method Datum Date casing.
Addition Block Lot Section 8: Remarks

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

Section 3: Proposed Use of Water
IRRIGATION (1)

Section 4: Type of Work From JTo  |Description
Drilling Method: ROTARY 0 30|SAND LOAM GRAVEL
Status: NEW WELL 30 75|GRAVEL SAND CLAY WATER

Section 5: Well Completion Date
Date well completed: Tuesday, September 07, 1999

Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter

0]72 6
Casing
Wall Pressure
From |To |Diameter |Thickness |Rating Joint [Type
-3.5 [70.5]6 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description Driller Certification
70.5 l70.5l6 OPEN BOTTOM * All work performed and reported in this well log is in compliance with

Annular Space (Seal/Grout/Packer) the Montana well construction standards. This report is true to the

Cont. best of my knowledge.
From|To|Description |Fed? Name:
0 0 |BENTONITE Company: CAMP WELL DRILLING

License No: WWC-7
Date Completed: 9/7/1999



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.868764&lonDecimalDegrees=-114.016468&locinfo=checked&map=17&
https://www.google.com/maps/place/46.868764,-114.016468/@46.868764,-114.016468,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=176505&FileName=/logsrv/2009_4/176505.pdf&reqby=P&

76M 110801 00 / Milwaukee Trail ROW

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/1/2009 10:09:52 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA-MILWAUK Section 7: Well Test Data
GWIC Id: 176506
Total Depth: 90
Section 1: Well Owner(s) Static Water Level: 30
1) CITY OF MISSOULA-MILWAUKEE RAILROAD #2 C/O DAVE Water Temperature:
YUHAS (MAIL)
531 ONE HORSE CREEK RD. Air Test *
FLORENCE MT 59833 [09/07/1999]
150 gpm with drill stem set at 75 feet for 1 hours.

Section 2: Location Time of recovery 0 hours.
Recovery water level 30 feet.

Township Range Section Quarter Sections Pumping water level _feet.
13N 19W 21 NWY: SWYa -
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  yossible. This rate may or may not be the sustainable yield of the
46.868764 -114.016468 TRS-SEC NAD83  well. Sustainable yield does not include the reservoir of the well

Ground Surface Altitude Ground Surface Method Datum Date casing.
Addition Block Lot Section 8: Remarks

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

Section 3: Proposed Use of Water
IRRIGATION (1)

Section 4: Type of Work From |To  |Description

Drilling Method: ROTARY 0 6|FILL DIRT COBBLES

Status: NEW WELL 6 20|GRAVEL COBBLES SANDY LOAM
20 35|GRAVEL SAND CLAY

Section 5: Well Completion Date 35 92|GRAVEL SAND CLAY WATER

Date well completed: Tuesday, September 07, 1999

Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter

092 6
Casing
Wall Pressure
From |To |[Diameter |Thickness |Rating Joint [Type
-2 90 |6 STEEL
Completion (Perf/Screen)
# of Size of
From|To|Diameter|Openings |[Openings |Description Driller Certification
90 [90l6 OPEN BOTTOM * All work performed and reported in this well log is in compliance with

Annular Space (Seal/Grout/Packer) the Montana well construction standards. This report is true to the

Cont. best of my knowledge.
From|To|Description |Fed? Name:
0 0 |BENTONITE Company: CAMP WELL DRILLING

License No: WWC-7
Date Completed: 9/7/1999



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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76M 30047618 / White Pines Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(10/21/2009 4:11:52 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA - WHITE PINES PARK Section 7: Well Test Data
GWIC Id: 252559
Total Depth: 96

Section 1: Well Owner(s) Static Water Level: 54

1) CITY OF MISSOULA - WHITE PINES PARK (MAIL) Water Temperature:

100 HICKORY STREET

MISSOULA MT 59801 [09/18/2009] Air Test *

2) CITY OF MISSOULA - WHITE PINES PARK (WELL)

1309 SCOTT STREET 80 gpm with drill stem set at 80 feet for 2 hours.

MISSOULA MT 59602 [09/18/2009] Time of recovery _ hours.
Recovery water level _ feet.

Section 2: Location Pumping water level _ feet.

Township Range Section Quarter Sections
13N 19W 16 SW%a NEY4

* During the well test the discharge rate shall be as uniform as

County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.887207 -114.005727 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date Section 8: Remarks

Addition Block Lot Section 9: Well Log

Geologic Source
Section 3: Proposed Use of Water Unassigned
IRRIGATION (1) From |To Description

0 1{TOPSOIL

Section 4: Type of Work 1 21|SAND AND GRAVEL
Drilling Method: ROTARY 21 40|CLAY SOFT BROWN WITH GRAVEL
Status: NEW WELL 40|  43[CLAY SOFT BROWN WITH GRAVEL

43 51]COARSE SAND

51 66]GRAVEL AND SAND
66 81]GRAVEL AND SAND
81 85|CLAY SOFT BROWN
85 96]GRAVEL

Section 5: Well Completion Date
Date well completed: Friday, September 18, 2009

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
0]40 10
40{96 6
Casing
Wall Pressure
From|To|Diameter{Thickness|Rating |Joint Type
-2 966 WELDED|STEEL Driller Certification
0 40]10 WELDED|STEEL All work performed and reported in this well log is in compliance with
Completion (Perf/Screen) the Montana well construction standards. This report is true to the
I# of Size of best of my knowledge.
From|To|Diameter|Openings |Openings |Description Name: JON NORCROSS
96 |96|6 OPEN BOTTOM Company: CAMP WELL DRILLING
Annular Space (Seal/Grout/Packer) License No: WWC-7
Cont. Date Completed: 9/18/2009
From|To|Description [Fed?
0 25|BENTONITE



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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76M 30047619 / White Pines Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(10/21/2009 4:11:39 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA - WHITE PINES PARK Section 7: Well Test Data
GWIC Id: 252560
Total Depth: 86

Section 1: Well Owner(s) Static Water Level: 54

1) CITY OF MISSOULA - WHITE PINES PARK (MAIL) Water Temperature:

100 HICKORY STREET

MISSOULA MT 59801 [09/20/2009] Air Test *

2) CITY OF MISSOULA - WHITE PINES PARK (WELL)

1309 SCOTT STREET 60 gpm with drill stem set at 80 feet for 2.5 hours.

MISSOULA MT 59802 [09/20/2009] Time of recovery _ hours.
Recovery water level _ feet.

Section 2: Location Pumping water level _ feet.

Township Range Section Quarter Sections
13N 19W 16 SW%a NEY4

* During the well test the discharge rate shall be as uniform as

County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.887207 -114.005727 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date Section 8: Remarks

Addition Block Lot Section 9: Well Log

Geologic Source
Section 3: Proposed Use of Water Unassigned
IRRIGATION (1) From |To Description

0 6| TOPSOIL

Section 4: Type of Work 6 22|GRAVEL AND SAND
Drilling Method: ROTARY 22 26|{SAND
Status: NEW WELL 26]  38|SOFT BROWN CLAY

38 86]GRAVEL

Section 5: Well Completion Date
Date well completed: Sunday, September 20, 2009

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
0] 32 10
32|86 6
Casing
Wall Pressure
From|To|Diameter{Thickness|Rating |Joint Type
-2 866 WELDED|STEEL Driller Certification
0 32110 WELDED|STEEL All work performed and reported in this well log is in compliance with
Completion (Perf/Screen) the Montana well construction standards. This report is true to the
I# of Size of best of my knowledge.
From|To|Diameter|Openings |Openings |Description Name: JON NORCROSS
86 |86|6 OPEN BOTTOM Company: CAMP WELL DRILLING
Annular Space (Seal/Grout/Packer) License No: WWC-7
Cont. Date Completed: 9/20/2009
From|To|Description [Fed?
0 25|BENTONITE



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.887207&lonDecimalDegrees=-114.005727&locinfo=checked&map=17&
https://www.google.com/maps/place/46.887207,-114.005727/@46.887207,-114.005727,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=252560&FileName=/logsrv/2009_10/252560.pdf&reqby=P&

76M 30067673 / Silver Park (Phase 1V)

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(10/7/2013 9:22:35 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA - MISSOULA
REDEVELOPMENT * WELL # 1
GWIC Id: 275207

Section 1: Well Owner(s)

1) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (MAIL)
435 RYMAN ST

MISSOULA MT 59802 [07/17/2013]

2) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (WELL)
900 CREGG LN

MISSOULA MT 59801 [07/17/2013]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 SEY NWY,
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.87415 -114.008766666667 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
C

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: Wednesday, July 17, 2013
Section 6: Well Construction Details
Borehole dimensions
From|To |Diameter

0] 26 10

0] 80 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 78 |6 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |Openings |Description
65 |75]6 180 1/4 X 1 1/4|{HOLTE PERFORATOR SLOTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |[Fed?
0 25|BENTONITE

Section 7: Well Test Data

Total Depth: 80
Static Water Level: 30
Water Temperature:

Air Test *

_75 gpm with drill stem set at 75 feet for 6 hours.
Time of recovery 0.03 hours.

Recovery water level 30 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 15|SAND AND GRAVEL / FILL AND SAW DUST
15 30JSAND AND GRAVEL AND SMALL BOULDERS
30 45|SAND AND GRAVEL WITH WATER, CLAY BOUND AND
TIGHTLY PACKED DRY LAYERS
45 65|SAND WITH WATER, SOME GRAVEL
65 80|SAND AND GRAVEL WITH 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: JON NORCROSS
Company: CAMP WELL DRILLING & PUMP SUPPLY
License No: WWC-7
Date Completed: 7/17/2013



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.87415&lonDecimalDegrees=-114.008766666667&locinfo=checked&map=17&
https://www.google.com/maps/place/46.87415,-114.008766666667/@46.87415,-114.008766666667,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=275207&FileName=/logsrv/2013_10/275207.PDF&reqby=P&

76M 30067675 / Silver Park (Phase IV)

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(10/7/2013 9:21:32 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA - MISSOULA
REDEVELOPMENT * WELL # 2
GWIC Id: 275206

Section 1: Well Owner(s)

1) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (MAIL)
435 RYMAN ST

MISSOULA MT 59802 [07/18/2013]

2) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (WELL)
900 CREGG LANE

MISSOULA MT 59801 [07/18/2013]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 SE
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.873433333333 -114.009216666667 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
C

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: Thursday, July 18, 2013
Section 6: Well Construction Details
Borehole dimensions
From|To |[Diameter

0] 26 10

0] 80 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 78 |6 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |Openings |Description
65 |75]6 180 1/4 X 1 1/4|{HOLTE PERFORATOR SLOTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |[Fed?
0 25|BENTONITE

Section 7: Well Test Data

Total Depth: 80
Static Water Level: 26
Water Temperature:

Air Test *

_75 gpm with drill stem set at 75 feet for 6 hours.
Time of recovery 0.03 hours.

Recovery water level 26 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 7|SAND AND GRAVEL / FILL
7 25|BROKEN CONCRETE FILL
25 60 SAND AND GRAVEL WITH WATER, CLAYBOUND AND
TIGHTLY PACKED LAYERS
60 80|SAND AND GRAVEL WITH 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: JON NORCROSS
Company: CAMP WELL DRILLING & PUMP SUPPLY
License No: WWC-7
Date Completed: 7/18/2013



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.873433333333&lonDecimalDegrees=-114.009216666667&locinfo=checked&map=17&
https://www.google.com/maps/place/46.873433333333,-114.009216666667/@46.873433333333,-114.009216666667,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=275206&FileName=/logsrv/2013_10/275206.PDF&reqby=P&

*76M 75662 00 / Pineview Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps

Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(4/6/2009 1:41:42 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Site Name: PINEVIEW PARK DEVELOPMENT Section 7: Well Test Data
GWIC Id: 68520
Total Depth: 41
Section 1: Well Owner(s) Static Water Level: 19
1) PINEVIEW PARK DEVELOPMENT (MAIL) Water Temperature:
N/A
MISSOULA MT N/A [05/21/1971] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections %g&m pump rate with _ feet of drawdown after 1 hours of
13N 19w 14 NEY2 NW7a 'Fl)'imepofgrécovery hours.
County Geocode .

Recovery water level _ feet.

MISSOULA Pumping water level 33 feet.
Latitude Longitude Geomethod Datum
46.890796 -113.968517 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date * 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

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)
Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: CHURN 111ALVM - ALLUVIUM (HOLOCENE)

Status: NEW WELL
From |To Description

Section 5: Well Completion Date 0 18]|BOULDERS AND BROWN CLAY

Date well completed: Friday, May 21, 1971 18] 40.5|GRAVEL AND WATER AND BOULDERS

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-1.5 140.5|6 STEEL

There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 5/21/1971



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.890796&lonDecimalDegrees=-113.968517&locinfo=checked&map=17&
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http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=68520&FileName=/logsrv/2009_4/68520.pdf&reqby=P&

76M 147281 00 / City Cemetary

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(4/6/2009 12:01:06 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA * CEMETERY
GWIC Id: 68561

Section 1: Well Owner(s)

1) MISSOULA CITY CEMETARY-DOUG WATERS
SUPERINDENDANT (MAIL)

1820 RODGERS STREET

MISSOULA MT 59802 [09/23/1999]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 16 NW?Ya NEVa NWVa NWVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.892238 -114.015711 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date
3185
Addition Block Lot
SCHOOL 5 ACRE TRACTS 33-49
Section 3: Proposed Use of Water
IRRIGATION (1)
Section 4: Type of Work
Drilling Method: CHURN
Status: NEW WELL
Section 5: Well Completion Date
Date well completed: Wednesday, January 22, 1969
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin
Wall Pressure
From|To |Diameter|Thickness |Rating |Joint|Type
-2 152112 STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |[Openings |Description
94  |99]|12 3X3/8IN MILLS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 152
Static Water Level: 45
Water Temperature:

Air Test *

800 gpm with drill stem set at _ feet for 6 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 60 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 12]COBBLESTONES AND CLAY
12 25|GRAVEL AND CLAY
25 30|]CLAY AND SAND
30 40|CLYA
40 52|SAND AND CLAY
52 60|SAND CLAY AND WATER
60 88|SILT SAND AND WATER
88 99|GRAVEL AND WATER
99| 106|CLAY AND GRAVEL
106] 126]CLAY
126] 129)GRAVEL SAND AND WATER
129] 152)GRAVEL AND 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 1/22/1969



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.892238&lonDecimalDegrees=-114.015711&locinfo=checked&map=17&
https://www.google.com/maps/place/46.892238,-114.015711/@46.892238,-114.015711,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=68561&FileName=/logsrv/2009_4/68561.pdf&reqby=P&

76M 147283 00 / McCormick Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(1/12/2007 1:35:06 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

NOTICE >> This well has been marked as ABANDONED in the GWIC database. << NOTICE
Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 69015
Total Depth: 118
Section 1: Well Owner(s) Static Water Level: 32.4
1) CITY OF MISSOULA (MAIL) Water Temperature:
201 W SPRUCE
MISSOULA MT 59802 [04/27/1987] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections 600 gpm pump rate with _ feet of drawdown after 8 hours of
13N 10W 21 NEY SW% NEV pumping.
Time of recovery _ hours.
County Geocode Recovery water level _ feet.
MISSOULA Pumping water level 38.3 feet.
Latitude Longitude Geomethod Datum
46.873533 -114.004429 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method ~ Datum Date * 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

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
MCCORMICK PARK casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)

Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: ROTARY 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: ABANDONED

From |To Description
Section 5: Well Completion Date 8]  49|CLAY GRAVEL AND BOULDERS
Date well completed: Monday, April 27, 1987 49 90|CLAY SAND GRAVEL AND WATER

90] 118|SAND GRAVEL AND WATER

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
8|10 118
Casing
Wall Pressure
From|To |Diameter|Thickness|Rating [Joint Type
10 [118]8 WELDED|STEEL
Completion (Perf/Screen)
# of Size of
From |[To |Diameter |Openings |Openings |Description
100 [118]8 1/8X1 SLOTS
Annular Space (Seal/Grout/Packer) Driller Certification
From|To |Description g::,t, All work performed and rep.orted in this well ng isin cpmpliance with
the Montana well construction standards. This report is true to the
0 20 JCEMENT best of my knowledge.

Name: JIM FOLEY
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/27/1987



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=69015&FileName=/logsrv/group008/69015.pdf&reqby=P&

76M 147284 00 / City Sewer

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/6/2009 10:10:11 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 68636
Total Depth: 79.8
Section 1: Well Owner(s) Static Water Level: 12
1) CITY OF MISSOULA (MAIL) Water Temperature:
N/A
MISSOULA MT N/A [06/29/1962] Air Test *

280 gpm with drill stem set at _ feet for 6 hours.
Time of recovery _ hours.

Section 2: Location

Township Range Section Quarter Sections Recovery water level _feet
1 1 — -
13N 19W 18 NW7 SE74 Pumping water level 41 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.883366 -114.047817 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method  Datum Date well. Sustainable yield does not include the reservoir of the well
3130 casing.
Addition Block Lot
Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
PUBLIC WATER SUPPLY (1)

Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

Section 4: Type of Work

Drilling Method: CABLE From JTo _ |Description
Status: NEW WELL 0 6|LOOSE GRAVEL FILL
6 13|DIRT & GRAVEL WATER

Section 5: Well Completion Date 13 29|SAND & GRAVEL
Date well completed: Friday, June 29, 1962 29 36]GRAVEL WITH SOME CLAY MIXED IN

. . . 36 39|SILT SAND & GRAVEL SEEPS WATER
Section 6: Well Construction Details 39 24| GRAVEL MIXED IN CLAY
'g;e;rii:lre no borehole dimensions assigned to this well. 24 55|GRAVEL & COBBLES IMBEDDED IN GLAY

55 61]COARSE SAND & GRAVEL WATER
Wall Pressure
From |To |Diameter [Thickness |Rating Joint [Type 61 65]VERY COARSE GRAVEL LITTLE SAND CLEAN WATER
3 798 |8 65 69]TAN TO BROWN CLAY
Completion (Perf/Screen) 69| 78.5|SAND & GRAVEL WATER
# of Size of

From|To |Diameter|Openings|Openings|Description
79.8 |79.8|8 OPEN BOTTOM *

Annular Space (Seal/Grout/Packer)
‘ . Driller Certification
There are no annular space records assigned to this well. 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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 6/29/1962



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=68636&FileName=/logsrv/2009_4/68636.pdf&reqby=P&

76H 147285 00 / Play Fair Park

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View hydrograph for this site

View field visits for this site

View scanned well log_(2/25/2009 10:17:57 AM)

Site Name: CITY OF MISSOULA
GWIC Id: 69404

Section 1: Well Owner(s)

1) CITY OF MISSOULA (MAIL)
N/A

MISSOULA MT N/A [12/04/1962]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 33 SWY: SWVa SEY NWYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8419 -114.0105 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3185 11/17/1999
Measuring Point Altitude MP Method Datum Date Applies
3186.1 11/17/1999 1:11:00 PM
Addition Block Lot

Section 3: Proposed Use of Water
IRRIGATION (1)

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

Section 5: Well Completion Date
Date well completed: Tuesday, December 04, 1962

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall
Thickness

Pressure

From|To |Diameter Rating |Joint
-1 116]10
Completion (Perf/Screen)
# of

Openings

Type
STEEL

Size of
From|To |Diameter Openings
104 [115]10

Annular Space (Seal/Grout/Packer)

Description
3/8X2.5 MILLS

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 116
Static Water Level: 45
Water Temperature:

Air Test *

400 gpm with drill stem set at _ feet for 4 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 62 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

MAIN VALVE IS BEING WORKED ON WELL IS OUT OF USE UNTIL
SPRING

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 44]GRAVEL AND COBBLESTONES IMBEDDED IN TAN CLAY
44 66|SILTY SAND AND GRAVEL. SOME WATER
66 69| TAN CLAY SOME GRAVEL IMBEDDED
69 87|SAND & GRAVEL MIXED IN TAN CLAY. SOME WATER
87 89| TAN CLAY. SOME GRAVEL IMBEDDED
89 94| TAN SANDY SILTY CLAY
94 98| TIGHT SAND & GRAVEL SOME WATER
98| 104|SAND & GRAVEL. WATER
104 116{CLEAN COARSE SAND & GRAVEL. 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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 12/4/1962
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76H 4927 00 / Fort Missoula Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/3/2009 10:40:04 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MISSOULA COUNTY Section 7: Well Test Data

GWIC Id: 69338
Total Depth: 117

Section 1: Well Owner(s) Static Water Level: 32

1) MISSOULA COUNTY (MAIL) Water Temperature:

N/A

MISSOULA MT 59801 [12/11/1974] Pump Test *

Section 2: Location Depth pump set for test _ feet.

Township Range Section Quarter Sections 1200_gpm pump rate with _ feet of drawdown after 8 hours of
13N 19W 31 SEY NEV NWY4 pumping.
County Geocode Time of recovery _ hours.

Recovery water level _ feet.

MISSOULA Pumping water level 38 feet.

Latitude Longitude Geomethod Datum
46.845946 -114.051957 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date * Dyring the well test the discharge rate shall be as uniform as
3155 possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

IRRIGATION (1)
Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: CABLE 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: NEW WELL

From |To Description

Section 5: Well Completion Date 0 3|BROWN TOPSOIL
Date well completed: Wednesday, December 11, 1974 3 25|GRAVEL AND TAN CLAY

25 45|SANDY CLAY AND GRAVEL
Section 6: Well Construction Details 45 70|GRAVEL SAND AND WATER
There are no borehole dimensions assigned to this well. 70 78| TAN CLAY AND GRAVEL
Casin 78]  85|GRAVEL SAND AND WATER

_ Wall Pressure| 85]  87|TAN CLAY GRAVEL AND WATER
From|To |Diameter|Thickness |Rating [Joint|Type 87 T17|GRAVEL WATER AND SAND
-2 117112 STEEL
Completion (Perf/Screen)
# of Size of

From|To |Diameter|Openings|Openings|Description
95 ]100]12 3/8X3 SLOTS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 12/11/1974
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76M 12163 00 / Jacobs Island Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/26/2009 12:10:29 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 69081
Total Depth: 56.8
Section 1: Well Owner(s) Static Water Level: 38
1) CITY OF MISSOULA (MAIL) Water Temperature:
201 W SPRUCE
MISSOULA MT 59801 [12/20/1977] Air Test *
Section 2: Location _100 gpm with drill stem set at _ feet for 6 hours.

Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _feet
13N 19W 22 NW? NE? SW7: SE% Pumping water level 50 feét.
County Geocode -
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.866432 -113.983879 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude  Ground Surface Method  Datum Date well. Sustainable yield does not include the reservoir of the well
3200 casing.
Addition Block Lot
Section 8: Remarks

Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)

Section 4: Type of Work

Drilling Method: CABLE From JTo _ |Description
Status: NEW WELL 0 20J]RED RIVER GRAVEL FILL
20 24 BOULDERS GRAVELS & COBBLESTONES IN BROWN
Section 5: Well Completion Date MUD
39.5 42|SILTY SAND AND GRAVEL
Section 6: Well Construction Details 42 48|GRAVEL AND COBBLES MIXED IN REDDISH SHAD. 2
There are no borehole dimensions assigned to this well. GPM
Casin 48 51|CLEAN GRAVELS & COBBLES 5 GPM AT 49 FEET
Wall Pressure 51 57 CLEAN GRAVEL AND COARSE SAND 24 GPM AT 54
From|To |Diameter|Thickness|Rating [Joint|Type FEET
15 I56.8l6 STEEL 57 63|CLEAN GRAVELS AND LOOSE COARSE SAND 30 GPM
Completion (Perf/Screen) 63 63|LARGE CLEAN GRAVEL AND COBBLES 100 GPM
# of Size of

From|To|Diameter|Openings [Openings |Description
55 |63]|6 TORCH CUTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description Fed?
0 39]PUDDLE CLAY 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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 12/20/1977
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76M 12164 00 / Greenough Park

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View scanned well log_(3/26/2009 11:56:36 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished

by the filing of this report.

Site Name: CITY OF MISSOULA
GWIC Id: 69068

Section 1: Well Owner(s)

1) CITY OF MISSOULA (MAIL)
201 W SPRUCE

MISSOULA MT 59801 [11/04/1977]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 22 NE" SWV: NEVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.873408 -113.98321 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL
Section 5: Well Completion Date
Date well completed: Friday, November 04, 1977
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casing
Wall Pressure

From |To |[Diameter |Thickness |Rating Joint [Type
-1.5 506 STEEL
9 7014 PVC
Completion (Perf/Screen)

# of Size of
From|To|Diameter|Openings |Openings |Description
70 |70)4 OPEN BOTTOM *

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 70
Static Water Level: 30
Water Temperature:

Air Test *

40 gpm with drill stem set at _ feet for 1_hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 40 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
JEROMES FILE NO: 504

Section 9: Well Log
Geologic Source
400BELT - BELT SUPERGROUP

From |To Description
0 50]GRAVEL AND BOULDERS
50 70|HARD ROCK

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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 11/4/1977
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76M 12164 00 / Greenough Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/26/2009 11:56:48 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY PARKS & RECREATION Section 7: Well Test Data
GWIC Id: 69069
Total Depth: 60
Section 1: Well Owner(s) Static Water Level: 11
1) CITY PARKS & RECREATION (MAIL) Water Temperature:
201 W SPRUCE
MISSOULA MT 59801 [03/29/1978] Air Test *

30 gpm with drill stem set at _ feet for 1_hours.
Time of recovery _ hours.

Section 2: Location

Township Range Section Quarter Sections Recovery water level _ feet
13N 19W 22 NE”: SW72 NEY4 Pumping water level 25 feét.
County Geocode -
MISSOULA
Latitude Longitude Geomethod Datum  + pyring the well test the discharge rate shall be as uniform as
46.873408 -113.98321 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method  Datum Date well. Sustainable yield does not include the reservoir of the well
casing.

Addition Block Lot

Section 8: Remarks
JEROMES FILE NO: 570
Section 3: Proposed Use of Water

PUBLIC WATER SUPPLY (1) Section 9: Well Log
. Geologic Source
Section 4: Type of Work 111ALVM - ALLUVIUM (HOLOCENE)

Drilling Method: ROTARY

Status: NEW WELL From |To  |Description

0 60JSAND GRAVEL AND BOULDERS

Section 5: Well Completion Date 60 70|MED ROCK
Date well completed: Wednesday, March 29, 1978

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To|Diameter|{Thickness|Rating [|Joint|Type
-1 606 STEEL
Completion (Perf/Screen)

# of Size of
From|To |[Diameter|Openings |[Openings |Description
30 |40]6 .5 HOLES
50 |60}|6 .5 HOLES

Annular Space (Seal/Grout/Packer) Driller Certification
i ificati

There are no annular space records assigned to this well. 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:
Company: JEROMES DRILLING CO
License No: WWC-249
Date Completed: 3/29/1978
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76M 20380 00 / Play Fair Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:23:30 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA Section 7: Well Test Data
GWIC Id: 69413
DNRC Water Right: 20380 Total Depth: 117

Static Water Level: 45
Section 1: Well Owner(s) Water Temperature:
1) CITY OF MISSOULA (MAIL)
201 W SPRUCE Pump Test *

MISSOULA MT 59801 [05/30/1979]
Depth pump set for test _ feet.

Section 2: Location 200 gpm pump rate with _ feet of drawdown after _1_hours of

Township Range Section Quarter Sections p_umplng.
Time of recovery _ hours.

13N 19w 33 NWYs SEV
Count Geocode Recovery water level _ feet.
y Pumping water level 46 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.839721 -114.00554 TRS-SEC NAD83  * Dyring the well test the discharge rate shall be as uniform as

Ground Surface Altitude  Ground Surface Method = Datum Date possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
Addition Block Lot casing.

Section 8: Remarks
Section 3: Proposed Use of Water

IRRIGATION (1) Section 9: Well Log
PUBLIC WATER SUPPLY (2) Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: ROTARY From |To  |Description
Status: NEW WELL 0 19]CLAY GRAVEL AND BOULDERS
19 26]SAND GRAVEL AND COBBLESTONES
Section 5: Well Completion Date 26 58|CLAY SAND AND GRAVEL
Date well completed: Wednesday, May 30, 1979 58]  65|CLAY SAND GRAVEL AND SEEPS OF WATER
. . . 65 73|CLAY SAND GRAVEL AND WATER
Section 6: Well Construction Details 73 78|SAND GRAVEL AND WATER
There are no borehole dimensions assigned to this well.

78 86 TAN CLAY

Casing

Wall Pressure 86 95|SAND GRAVEL AND WATER
From|To |Diameter|Thickness|Rating |Joint|Type 95 117 \?V%‘"\E/EL COBBLESTONES VERY LIGTTLE SAND &
-1.3 |117]8 STEEL
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings |Description
100 |110]8 3/8X3 MILLS KNIFE
Annular Space (Seal/Grout/Packer)

Cont.

From|To|Description|Fed? Driller Certification
0 10|CEMENT 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 5/30/1979
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76M 55276 00 / John Toole Riverside Park

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View scanned well log_(3/26/2009 12:02:47 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished

by the filing of this report.

Site Name: CITY OF MISSOULA
GWIC Id: 69075

Section 1: Well Owner(s)

1) CITY OF MISSOULA (MAIL)

201 W SPRUCE

MISSOULA MT 59802 [04/23/1987]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 22 NEY SWY2 SWY4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.865967 -113.993919 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

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: Thursday, April 23, 1987
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From |To |Diameter |Thickness |Rating Joint |Type
-2.7 13818 STEEL
Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings|Description
123 [138]8 1/8X1 PULL DOWN SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 20 {BENTONITE

Section 7: Well Test Data

Total Depth: 138
Static Water Level: 40.4
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

600 gpm pump rate with _ feet of drawdown after 8 hours of
pumping.

Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 44.1 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 6]FILL
6 65|CLAY GRAVEL AND BOULDERS
65 80|CLAY GRAVEL SAND AND WATER
80 98|SAND GRAVEL AND WATER
98] 117|SILTY SAND AND WATER
117] 135|SAND GRAVEL AND WATER
135] 138|CLAY GRAVEL BOULDERS AND 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/23/1987
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76M 99723 00 / Bonner Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:52:44 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA * BONNER PARK Section 7: Well Test Data
GWIC Id: 165173

Total Depth: 138

Section 1: Well Owner(s) Static Water Level: 69.7
1) CITY OF MISSOULA (MAIL) Water Temperature:
435 RYMAN
MISSOULA MT 59802 [11/06/1997] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections %)ﬁ%m pump rate with _ feet of drawdown after 8 hours of
13N 19W 27 NWY: SWYa . )
Time of recovery _ hours.
County Geocode Recovery water level _ feet.
MISSOULA Pumping water level _120 feet.
Latitude Longitude Geomethod Datum
46.854322 -113.99523 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.
Section 3: Proposed Use of Water Section 8: Remarks

IRRIGATION (1)

Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: ROTARY 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: NEW WELL

From |To Description
Section 5: Well Completion Date 0 2|TOPSOIL

Date well completed: Thursday, November 06, 1997 2| 71.5|CLAY & GRAVEL & BOULDERS
71.5 138|CLAY & GRAVEL & BOULDERS & WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To |Diameter |[Thickness |Rating [Joint |Type
-2 1388 STEEL
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
127 |137]8 1/8X1.5 SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 >0 IBENTONITE 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 11/6/1997
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76M 99724 00 / Franklin Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:42:35 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA * FRANKLIN PARK Section 7: Well Test Data
GWIC Id: 165180

Total Depth: 98

Section 1: Well Owner(s) Static Water Level: 42

1) CITY OF MISSOULA (MAIL) Water Temperature:

435 RYMAN )

MISSOULA MT 59802 [11/18/1997] Air Test *

Section 2: Location 200 gpm with drill stem set at _ feet for _1_hours.

Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _feet
13N 19W 29 NEY2 NWVa . =y )
Pumping water level 52 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.861231 -114.032237 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: ROTARY From JTo _ |Description
Status: NEW WELL 0 2|TOPSOIL
2|  60|BROWN CLAY & GRAVEL
Section 5: Well Completion Date 60 98|BROWN CLAY & GRAVEL & WATER & SAND

Date well completed: Tuesday, November 18, 1997

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing
Wall Pressure
From |To |[Diameter |Thickness |Rating Joint [Type
-2.5 988 STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |[Openings |Description
98 ]98)8 OPEN BOTTOM *
Annular Space (Seal/Grout/Packer)
Cont. Driller Certification
From|To|Description [Fed? All work performed and reported in this well log is in compliance with
0 20IBENTONITE the Montana well construction standards. This report is true to the

best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 11/18/1997
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https://www.google.com/maps/place/46.861231,-114.032237/@46.861231,-114.032237,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=165180&FileName=/logsrv/2009_3/165180.pdf&reqby=P&

76M 99725 00 / Sunset Memorial Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:05:26 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA * ROSE PARK Section 7: Well Test Data
GWIC Id: 165179

Total Depth: 119

Section 1: Well Owner(s) Static Water Level: 66.2

1) CITY OF MISSOULA (MAIL) Water Temperature:

435 RYMAN ]

MISSOULA MT 59802 [11/13/1997] Air Test *

Section 2: Location 250 gpm with drill stem set at _ feet for _1_hours.

Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _feet
13N 19W 28 SWVi NEYVa . 5 )
Pumping water level 80 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  * pyring the well test the discharge rate shall be as uniform as
46.857744 -114.005556 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: ROTARY From |To  |Description
Status: NEW WELL 0 1|TOPSOIL
1 78|SAND & GRAVEL
Section 5: Well Completion Date 78] 119]SAND & GRAVEL & CLAY & WATER & BOULDERS

Date well completed: Thursday, November 13, 1997

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint |Type
-2 11918 STEEL
Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings|Description
119 |119]8 OPEN BOTTOM *
Annular Space (Seal/Grout/Packer)

Cont. Driller Certification
From|To|Description [Fed? All work performed and reported in this well log is in compliance with
0 20IBENTONITE the Montana well construction standards. This report is true to the

best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 11/13/1997



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.857744&lonDecimalDegrees=-114.005556&locinfo=checked&map=17&
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76M 30000964 / Ogren Park - Allegiance Field

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/31/2009 4:36:50 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MISSOULA CIVIC STADIUM Section 7: Well Test Data
GWIC Id: 210074

Total Depth: 80

Section 1: Well Owner(s) Static Water Level: 38.9
1) BENCHWALL, STEVE (MAIL) Water Temperature:
P.O. BOX 790
MISSOULA MT 59806 [04/19/2004] Pump Test *
Section 2: Location Depth pump set for test 70 feet.
Township Range Section Quarter Sections 280 gpm pump rate with 8 feet of drawdown after 8 hours of
13N 19W 21 SWY NEV ?.“mp'”g'
Count Geocode ime of recovery 1 hours.
y Recovery water level 38.9 feet.
MISSOULA Pumping water level 46.9 feet.
Latitude Longitude Geomethod Datum
46.872579 -114.005766 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.
Section 3: Proposed Use of Water Section 8: Remarks

DOMESTIC (1)

Section 9: Well Log
Section 4: Type of Work Geologic Source

Drilling Method: ROTARY 112ALVM - ALLUVIUM (PLEISTOCENE)
Status: NEW WELL

From |To Description
Section 5: Well Completion Date 0 39]GRAVEL, SAND AND TRACE OF CLAY
Date well completed: Monday, April 19, 2004 39 80JGRAVEL, SAND, TRACE OF CLAY AND WATER

Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter

0] 80 8
Casing
Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 80 |8 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings |[Openings |Description
65 1808 300 1/4X1.25 |HOLTE PERFORATOR SLOTS
Annular Space (SeallGl;)uthacker) Driller Certification
I ont. All work performed and reported in this well log is in compliance with
From|ToDescription |Fed? the Montgna well construcrt)ion standards. Thisgreport is tI’FL)Je to the
0 25]|BENTONITE best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/19/2004



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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https://www.google.com/maps/place/46.872579,-114.005766/@46.872579,-114.005766,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=210074&FileName=/logsrv/2009_3/210074.pdf&reqby=P&

76M 30046393 / 44 Ranch Ph 1 & 2

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/27/2008 4:23:47 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: GRASS VALLEY PROJECTLLC Section 7: Well Test Data
GWIC Id: 241774

Total Depth: 120

Section 1: Well Owner(s) Static Water Level: 30

1) GRASS VALLEY PROJECT LLC (MAIL) Water Temperature:

BOX 4746 ]

MISSOULA MT 59806 [12/11/2007] Air Test *

Section 2: Location 100 gpm with drill stem set at 115 feet for .3 hours.

Time of recovery 0.03 hours.

Township Range Section Quarter Sections Recovery water level 30 feet
1 1 _— .
13N 20W 12 NWY. SW7a Pumping water level _ feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as
46.897884 -114.07932 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we//. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
44 RANCH PARK Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
IRRIGATION (1) Geologic Source
. Unassigned
Section 4: Type of Work 9 —
Drilling Method: ROTARY From |To _ |Description
Status: NEW WELL 0 10| SILT, SAND, GRAVEL
10 32|SAND, GRAVEL
Section 5: Well Completion Date 32 75|TAN CLAY
Date well completed: Tuesday, December 11, 2007 75 115{GRAVEL, SAND, W/ WATER

115] 120JFRACTURED ROCK, CLAY

Section 6: Well Construction Details
Borehole dimensions

From|To [Diameter

0]120 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 120 |6 0.25 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
100 |115[6 15 3116X1__|HOLTE PERFORATOR sLoTs)| Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and rep.orted in this well ng isin cpmpliance with
Cont. the Montana well construction standards. This report is true to the

From|To|Description |Fed? best of my knowledge.
0 0 IBENTONITEIY Name: RANDAL KOTECKI

Company: JEROMES DRILLING CO
License No: WWC-600
Date Completed: 12/11/2007



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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76M 30046394 / 45 Ranch Ph 1 & 2

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/27/2008 4:23:35 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: GRASS VALLEY PROJECTLLC Section 7: Well Test Data
GWIC Id: 241771

Total Depth: 125

Section 1: Well Owner(s) Static Water Level: 30

1) GRASS VALLEY PROJECT LLC (MAIL) Water Temperature:

BOX 4746 ]

MISSOULA MT 59806 [12/14/2007] Air Test *

Section 2: Location 100 gpm with drill stem set at 115 feet for .3 hours.

Time of recovery 0.03 hours.

Township Range Section Quarter Sections Recovery water level 30 feet
13N 20W 12 NWY. SWYa p . ey ’
umping water level _ feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as
46.897884 -114.07932 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude Ground Surface Method Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
44 RANCH PARK Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
IRRIGATION (1) Geologic Source
Section 4: Type of Work Unassigned
Drilling Method: ROTARY From |To  [Description
Status: NEW WELL 0 10|SILT, SAND, CLAY
10 30|SAND, GRAVEL

Section 5: Well Completion Date 30 78| TAN CLAY
Date well completed: Friday, December 14, 2007 78 107I1SAND

107] 125|GRAVEL, SAND, W/ WATER

Section 6: Well Construction Details
Borehole dimensions

From|To [Diameter

0]125 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 125 |6 0.25 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
107 |117]6 10 3116X1__|HOLTE PERFORATOR sLoTs)| Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and rep.orted in this well ng is in cpmpliance with
Cont. the Montana well construction standards. This report is true to the

From|To|Description |Fed? best of my knowledge.
0 0 IBENTONITEIY Name: RANDAL KOTECKI

Company: JEROMES DRILLING CO
License No: WWC-600
Date Completed: 12/14/2007



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
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76M 30051555 / Silver Park Phase Il

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(6/27/2011 9:50:35 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA - SILVER PARK PHASE 3 * 11-
220
GWIC Id: 261918

Section 1: Well Owner(s)

1) CITY OF MISSOULA - SILVER PARK PHASE 3 (MAIL)
435 RYMAN ST

MISSOULA MT 59802 [04/26/2011]

2) CITY OF MISSOULA - SILVER PARK PHASE 3 (WELL)
900 CREGG ST

MISSOULA MT 59801 [04/26/2011]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 NEYa NWVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.874566666667 -114.010933333333 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date
Addition

SILVER PARK PHASE 3

Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

IRRIGATION (2)

PUBLIC WATER SUPPLY (3)

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

Section 5: Well Completion Date
Date well completed: Tuesday, April 26, 2011

Section 6: Well Construction Details

Borehole dimensions

From|To|Diameter
0] 60 6

Casing

Wall
Thickness

Pressure
Rating Joint

WELDED

From |To |Diameter
-2 58 |6
Completion (Perf/Screen)

# of
Openings

Type
STEEL

Size of
From|To|Diameter Openings
75 9010
Annular Space (Seal/Grout/Packer)
Cont.
Fed?

Description
PERFORATED CASING

From|To
0 25

Description
BENTONITE

Section 7: Well Test Data

Total Depth: 90
Static Water Level: 38.5
Water Temperature:

Air Test *

60 gpm with drill stem set at 92 feet for 4 hours.
Time of recovery _ hours.

Recovery water level _ 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 2|TOPSOIL, GRAVEL MIX
2 7|BOULDER, COBBLES
7 8|vOID
8 9|WOOD PRODUCTS
9 17|{WOOD PRODUCTS
17 19]CONCRETE
19] 20.5{VOID
20.5 22|CONCRETE
22 25|WOO0D, GRAVEL
25| 30.5|GRAVEL - CLEAN
30.5 36|BOULDER
36 42|CLAY, GRAVEL, SAND
42 45|BOULDER
45 58|CLAY, GRAVEL, SAND
58 65|CLAY, COBBLES, SAND

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: JON NORCROSS
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/26/2011
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Site Name: CITY OF MISSOULA - SILVER PARK PHASE 3
GWIC Id: 261918
Additional Lithology Records

From To Description

65 77|SAND, CLAY, GRAVEL

77 95|GRAVEL




76M 30051556 / Siver Park Phase llI

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(6/27/2011 9:50:03 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA -SILVER PARK PHASE 3 *11-  Section 7: Well Test Data

218
GWIC Id: 261917 Total Depth: 77
Static Water Level: 36
Section 1: Well Owner(s) Water Temperature:
1) CITY OF MISSOULA - SILVER PARK PHASE 3 (MAIL)
435 RYMAN ST Air Test *
MISSOULA MT 59802 [03/25/2011]
2) CITY OF MISSOULA - SILVER PARK PHASE 3 (WELL) 40 gpm with drill stem set at 72 feet for 3 hours.
900 CREGG Time of recovery _ hours.
MISSOULA MT 59801 [03/25/2011] Recovery water level _ feet.

Pumping water level _ feet.
Section 2: Location

T hi R Secti Quarter Secti , . .
ownship ange ection uarter sections * During the well test the discharge rate shall be as uniform as
13N 19W 21 NEY: NWYa . . . :
Count Geocode possible. This rate may or may not be the sustainable yield of the
y well. Sustainable yield does not include the reservoir of the well
MISSOULA casing
Latitude Longitude Geomethod Datum
46.87465 -114.011833333333 NAV-GPS NAD27

Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
Section 9: Well Log

Addition Block Lot .
Geologic Source

SILVER PARK PHASE 3

Unassigned
Section 3: Proposed Use of Water From |To Description
IRRIGATION (1) 0 4]TOPSOIL
PUBLIC WATER SUPPLY (2) 4 11|BOULDER
11 14]wo0D MIX
Section 4: Type of Work ” >3l WoOD MIX

Drilling Method:
Status: NEW WELL

23 26]CONCRETE
26 28JWOOD MIX

Section 5: Well Completion Date 28 29/VOID
Date well completed: Friday, March 25, 2011 29 30JCONCRETE
30 34]WwOOD MIX

Section 6: Well Construction Details 34 36|SAND, GRAVEL
Borehole dimensions 36 44|CLAY, GRAVEL, SAND
From|To|Diameter 44 50|SAND, GRAVEL

0] 38 10 50 77|GRAVEL, SAND

0}77 6
Casing

Wall Pressure Driller Certification
From [To |Diameter |Thickness [Rating Joint Type All work performed and reported in this well log is in compliance with
-2 75 |6 WELDED |STEEL | the Montana well construction standards. This report is true to the
3 38 |10 WELDED |STEEL | best of my knowledge.
Completion (Perf/Screen) Name: JON NORCROSS
# of Size of Company: CAMP WELL DRILLING
From|To|Diameter|Openings |Openings |Description License No: WWC-7
60 |77]6 122 1/4 X 1 HOLTE PERFORATOR SLOTS| | pate Completed: 3/25/2011
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |Fed?
0 25|BENTONITE
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76H 30006192 / Rainbow Park (Linda Vista)

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:02:42 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: LINDA VISTA HOMEOWNERS A Section 7: Well Test Data
GWIC Id: 180939

Total Depth: 180

Section 1: Well Owner(s) Static Water Level: 55

1) LINDA VISTA HOMEOWNERS ASS (MAIL) Water Temperature:

3000 ELDORA ]

MISSOULA MT 59803 [01/27/2000] Air Test *

Section 2: Location 100 gpm with drill stem set at 175 feet for 2 hours.

Time of recovery 0.5 hours.

Township Range Section Quarter Sections Recovery water level 55 feet
1 1 - .
12N 20W ! NE”: SW7 Pumping water level _ feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as
46.825267 -114.059144 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method ~ Datum Date we//. Sustainable yield does not include the reservoir of the well
casing.

Addition Block Lot
LINDA VISTA SUPPLEMENT Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

IRRIGATION (1) Geologic Source

120SDMS - SEDIMENTS (TERTIARY)

Section 4: Type of Work Lithology Data

Drilling Method: ROTARY
Status: NEW WELL There are no lithologic details assigned to this well.
Driller Certification
Section 5: Well Completion Date All work performed and reported in this well log is in compliance with
Date well completed: Thursday, January 27, 2000 the Montana well construction standards. This report is true to the
best of my knowledge.

Section 6: Well Construction Details
Borehole dimensions
From|To [Diameter

Name:
Company: JEROMES DRILLING CO
License No: WWC-2

0j180 6 Date Completed: 1/27/2000
Casing
Wall Pressure
From |To [Diameter Thickness Rating Joint [Type
-2 180 |6 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
HOLTE PERFORATOR
160 |175]6 3/16X1 SLOTS

Annular Space (Seal/Grout/Packer)
Cont.
From|To|Description [Fed?

0 0 |BENTONITE
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76M 110800 00 / Milwaukee Trail ROW

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/1/2009 10:09:43 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA-MILWAUK Section 7: Well Test Data
GWIC Id: 176505
Total Depth: 70.5
Section 1: Well Owner(s) Static Water Level: 30
1) CITY OF MISSOULA-MILWAUKEE RAILROAD #3 C/O DAVE Water Temperature:
YUHAS (MAIL)
531 ONE HORSE CREEK RD. Air Test *
FLORENCE MT 59833 [09/07/1999]
45 gpm with drill stem set at 60 feet for 1 hours.

Section 2: Location Time of recovery 0 hours.
Recovery water level 30 feet.

Township Range Section Quarter Sections Pumping water level _feet.
13N 19W 21 NWY: SWYa -
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  yossible. This rate may or may not be the sustainable yield of the
46.868764 -114.016468 TRS-SEC NAD83  well. Sustainable yield does not include the reservoir of the well

Ground Surface Altitude Ground Surface Method Datum Date casing.
Addition Block Lot Section 8: Remarks

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

Section 3: Proposed Use of Water
IRRIGATION (1)

Section 4: Type of Work From JTo  |Description
Drilling Method: ROTARY 0 30|SAND LOAM GRAVEL
Status: NEW WELL 30 75|GRAVEL SAND CLAY WATER

Section 5: Well Completion Date
Date well completed: Tuesday, September 07, 1999

Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter

0]72 6
Casing
Wall Pressure
From |To |Diameter |Thickness |Rating Joint [Type
-3.5 [70.5]6 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description Driller Certification
70.5 l70.5l6 OPEN BOTTOM * All work performed and reported in this well log is in compliance with

Annular Space (Seal/Grout/Packer) the Montana well construction standards. This report is true to the

Cont. best of my knowledge.
From|To|Description |Fed? Name:
0 0 |BENTONITE Company: CAMP WELL DRILLING

License No: WWC-7
Date Completed: 9/7/1999
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https://www.google.com/maps/place/46.868764,-114.016468/@46.868764,-114.016468,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=176505&FileName=/logsrv/2009_4/176505.pdf&reqby=P&

76M 110801 00 / Milwaukee Trail ROW

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/1/2009 10:09:52 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: CITY OF MISSOULA-MILWAUK Section 7: Well Test Data
GWIC Id: 176506
Total Depth: 90
Section 1: Well Owner(s) Static Water Level: 30
1) CITY OF MISSOULA-MILWAUKEE RAILROAD #2 C/O DAVE Water Temperature:
YUHAS (MAIL)
531 ONE HORSE CREEK RD. Air Test *
FLORENCE MT 59833 [09/07/1999]
150 gpm with drill stem set at 75 feet for 1 hours.

Section 2: Location Time of recovery 0 hours.
Recovery water level 30 feet.

Township Range Section Quarter Sections Pumping water level _feet.
13N 19W 21 NWY: SWYa -
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  yossible. This rate may or may not be the sustainable yield of the
46.868764 -114.016468 TRS-SEC NAD83  well. Sustainable yield does not include the reservoir of the well

Ground Surface Altitude Ground Surface Method Datum Date casing.
Addition Block Lot Section 8: Remarks

Section 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)

Section 3: Proposed Use of Water
IRRIGATION (1)

Section 4: Type of Work From |To  |Description

Drilling Method: ROTARY 0 6|FILL DIRT COBBLES

Status: NEW WELL 6 20|GRAVEL COBBLES SANDY LOAM
20 35|GRAVEL SAND CLAY

Section 5: Well Completion Date 35 92|GRAVEL SAND CLAY WATER

Date well completed: Tuesday, September 07, 1999

Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter

092 6
Casing
Wall Pressure
From |To |[Diameter |Thickness |Rating Joint [Type
-2 90 |6 STEEL
Completion (Perf/Screen)
# of Size of
From|To|Diameter|Openings |[Openings |Description Driller Certification
90 [90l6 OPEN BOTTOM * All work performed and reported in this well log is in compliance with

Annular Space (Seal/Grout/Packer) the Montana well construction standards. This report is true to the

Cont. best of my knowledge.
From|To|Description |Fed? Name:
0 0 |BENTONITE Company: CAMP WELL DRILLING

License No: WWC-7
Date Completed: 9/7/1999
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76M 30047618 / White Pines Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(10/21/2009 4:11:52 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA - WHITE PINES PARK Section 7: Well Test Data
GWIC Id: 252559
Total Depth: 96

Section 1: Well Owner(s) Static Water Level: 54

1) CITY OF MISSOULA - WHITE PINES PARK (MAIL) Water Temperature:

100 HICKORY STREET

MISSOULA MT 59801 [09/18/2009] Air Test *

2) CITY OF MISSOULA - WHITE PINES PARK (WELL)

1309 SCOTT STREET 80 gpm with drill stem set at 80 feet for 2 hours.

MISSOULA MT 59602 [09/18/2009] Time of recovery _ hours.
Recovery water level _ feet.

Section 2: Location Pumping water level _ feet.

Township Range Section Quarter Sections
13N 19W 16 SW%a NEY4

* During the well test the discharge rate shall be as uniform as

County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.887207 -114.005727 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date Section 8: Remarks

Addition Block Lot Section 9: Well Log

Geologic Source
Section 3: Proposed Use of Water Unassigned
IRRIGATION (1) From |To Description

0 1{TOPSOIL

Section 4: Type of Work 1 21|SAND AND GRAVEL
Drilling Method: ROTARY 21 40|CLAY SOFT BROWN WITH GRAVEL
Status: NEW WELL 40|  43[CLAY SOFT BROWN WITH GRAVEL

43 51]COARSE SAND

51 66]GRAVEL AND SAND
66 81]GRAVEL AND SAND
81 85|CLAY SOFT BROWN
85 96]GRAVEL

Section 5: Well Completion Date
Date well completed: Friday, September 18, 2009

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
0]40 10
40{96 6
Casing
Wall Pressure
From|To|Diameter{Thickness|Rating |Joint Type
-2 966 WELDED|STEEL Driller Certification
0 40]10 WELDED|STEEL All work performed and reported in this well log is in compliance with
Completion (Perf/Screen) the Montana well construction standards. This report is true to the
I# of Size of best of my knowledge.
From|To|Diameter|Openings |Openings |Description Name: JON NORCROSS
96 |96|6 OPEN BOTTOM Company: CAMP WELL DRILLING
Annular Space (Seal/Grout/Packer) License No: WWC-7
Cont. Date Completed: 9/18/2009
From|To|Description [Fed?
0 25|BENTONITE
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76M 30047619 / White Pines Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(10/21/2009 4:11:39 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: CITY OF MISSOULA - WHITE PINES PARK Section 7: Well Test Data
GWIC Id: 252560
Total Depth: 86

Section 1: Well Owner(s) Static Water Level: 54

1) CITY OF MISSOULA - WHITE PINES PARK (MAIL) Water Temperature:

100 HICKORY STREET

MISSOULA MT 59801 [09/20/2009] Air Test *

2) CITY OF MISSOULA - WHITE PINES PARK (WELL)

1309 SCOTT STREET 60 gpm with drill stem set at 80 feet for 2.5 hours.

MISSOULA MT 59802 [09/20/2009] Time of recovery _ hours.
Recovery water level _ feet.

Section 2: Location Pumping water level _ feet.

Township Range Section Quarter Sections
13N 19W 16 SW%a NEY4

* During the well test the discharge rate shall be as uniform as

County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.887207 -114.005727 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date Section 8: Remarks

Addition Block Lot Section 9: Well Log

Geologic Source
Section 3: Proposed Use of Water Unassigned
IRRIGATION (1) From |To Description

0 6| TOPSOIL

Section 4: Type of Work 6 22|GRAVEL AND SAND
Drilling Method: ROTARY 22 26|{SAND
Status: NEW WELL 26]  38|SOFT BROWN CLAY

38 86]GRAVEL

Section 5: Well Completion Date
Date well completed: Sunday, September 20, 2009

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
0] 32 10
32|86 6
Casing
Wall Pressure
From|To|Diameter{Thickness|Rating |Joint Type
-2 866 WELDED|STEEL Driller Certification
0 32110 WELDED|STEEL All work performed and reported in this well log is in compliance with
Completion (Perf/Screen) the Montana well construction standards. This report is true to the
I# of Size of best of my knowledge.
From|To|Diameter|Openings |Openings |Description Name: JON NORCROSS
86 |86|6 OPEN BOTTOM Company: CAMP WELL DRILLING
Annular Space (Seal/Grout/Packer) License No: WWC-7
Cont. Date Completed: 9/20/2009
From|To|Description [Fed?
0 25|BENTONITE
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76M 30067673 / Silver Park (Phase 1V)

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(10/7/2013 9:22:35 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA - MISSOULA
REDEVELOPMENT * WELL # 1
GWIC Id: 275207

Section 1: Well Owner(s)

1) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (MAIL)
435 RYMAN ST

MISSOULA MT 59802 [07/17/2013]

2) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (WELL)
900 CREGG LN

MISSOULA MT 59801 [07/17/2013]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 SEY NWY,
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.87415 -114.008766666667 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
C

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: Wednesday, July 17, 2013
Section 6: Well Construction Details
Borehole dimensions
From|To |Diameter

0] 26 10

0] 80 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 78 |6 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |Openings |Description
65 |75]6 180 1/4 X 1 1/4|{HOLTE PERFORATOR SLOTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |[Fed?
0 25|BENTONITE

Section 7: Well Test Data

Total Depth: 80
Static Water Level: 30
Water Temperature:

Air Test *

_75 gpm with drill stem set at 75 feet for 6 hours.
Time of recovery 0.03 hours.

Recovery water level 30 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 15|SAND AND GRAVEL / FILL AND SAW DUST
15 30JSAND AND GRAVEL AND SMALL BOULDERS
30 45|SAND AND GRAVEL WITH WATER, CLAY BOUND AND
TIGHTLY PACKED DRY LAYERS
45 65|SAND WITH WATER, SOME GRAVEL
65 80|SAND AND GRAVEL WITH 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: JON NORCROSS
Company: CAMP WELL DRILLING & PUMP SUPPLY
License No: WWC-7
Date Completed: 7/17/2013



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.87415&lonDecimalDegrees=-114.008766666667&locinfo=checked&map=17&
https://www.google.com/maps/place/46.87415,-114.008766666667/@46.87415,-114.008766666667,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=275207&FileName=/logsrv/2013_10/275207.PDF&reqby=P&

76M 30067675 / Silver Park (Phase IV)

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(10/7/2013 9:21:32 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: CITY OF MISSOULA - MISSOULA
REDEVELOPMENT * WELL # 2
GWIC Id: 275206

Section 1: Well Owner(s)

1) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (MAIL)
435 RYMAN ST

MISSOULA MT 59802 [07/18/2013]

2) CITY OF MISSOULA - MISSOULA REDEVELOPMENT (WELL)
900 CREGG LANE

MISSOULA MT 59801 [07/18/2013]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 SE
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.873433333333 -114.009216666667 NAV-GPS NAD27

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
C

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: Thursday, July 18, 2013
Section 6: Well Construction Details
Borehole dimensions
From|To |[Diameter

0] 26 10

0] 80 6
Casing

Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 78 |6 WELDED |STEEL
Completion (Perf/Screen)
# of Size of
From|To |[Diameter|Openings |Openings |Description
65 |75]6 180 1/4 X 1 1/4|{HOLTE PERFORATOR SLOTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |[Fed?
0 25|BENTONITE

Section 7: Well Test Data

Total Depth: 80
Static Water Level: 26
Water Temperature:

Air Test *

_75 gpm with drill stem set at 75 feet for 6 hours.
Time of recovery 0.03 hours.

Recovery water level 26 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 7|SAND AND GRAVEL / FILL
7 25|BROKEN CONCRETE FILL
25 60 SAND AND GRAVEL WITH WATER, CLAYBOUND AND
TIGHTLY PACKED LAYERS
60 80|SAND AND GRAVEL WITH 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: JON NORCROSS
Company: CAMP WELL DRILLING & PUMP SUPPLY
License No: WWC-7
Date Completed: 7/18/2013
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*76M 75662 00 / Pineview Park

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps

Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(4/6/2009 1:41:42 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Site Name: PINEVIEW PARK DEVELOPMENT Section 7: Well Test Data
GWIC Id: 68520
Total Depth: 41
Section 1: Well Owner(s) Static Water Level: 19
1) PINEVIEW PARK DEVELOPMENT (MAIL) Water Temperature:
N/A
MISSOULA MT N/A [05/21/1971] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections %g&m pump rate with _ feet of drawdown after 1 hours of
13N 19w 14 NEY2 NW7a 'Fl)'imepofgrécovery hours.
County Geocode .

Recovery water level _ feet.

MISSOULA Pumping water level 33 feet.
Latitude Longitude Geomethod Datum
46.890796 -113.968517 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date * 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

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)
Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: CHURN 111ALVM - ALLUVIUM (HOLOCENE)

Status: NEW WELL
From |To Description

Section 5: Well Completion Date 0 18]|BOULDERS AND BROWN CLAY

Date well completed: Friday, May 21, 1971 18] 40.5|GRAVEL AND WATER AND BOULDERS

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-1.5 140.5|6 STEEL

There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 5/21/1971
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Well #37 / 76M 26357 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(4/8/2009 10:17:57 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 37 Section 7: Well Test Data
GWIC Id: 68306
Total Depth: 57
Section 1: Well Owner(s) Static Water Level: 11
1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:
440 SOUTH AVE W.
MISSOULA MT N/A [10/22/1999] Air Test *
2) MONTANA POWER COMPANY (MAIL)
N/A 120 gpm with drill stem set at _ feet for 2 hours.
MISSOULA MT N/A [06/25/1973] Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level _16 feet.
Township Range Section Quarter Sections
13N 19w 2 SEYi SWYi SWY. NEY: * During the well test the discharge rate shall be as uniform as possible.
County Geocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.91453 -113.963601 TRS-SEC NAD83 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3425.4 .
Addition Block Lot SeCt'on. 9: Well Log
Geologic Source
111ALVM - ALLUVIUM (HOLOCENE)
Section 3: Proposed Use of Water From |To Description
DOMESTIC (1) 0 14{CLAY AND SANDY GRAVEL
14 32|BOULDERS AND GRAVEL
Section 4: Type of Work 32 55|SANDY GRAVEL AND CLAY STREAKS WATER
DriIIing Method: ROTARY 55 57|GRAVEL (WATER)

Status: NEW WELL

Section 5: Well Completion Date

Date well completed: Monday, June 25, 1973

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

There are no casing strings assigned to this well.

There are no completion records assigned to this well.

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/25/1973
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Well #28 /| 76M 26359 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps

database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site

accomplished by the filing of this report. View water quality for this site
View scanned well log_(11/17/2008 1:36:57 PM),

Site Name: MOUNTAIN WATER COMPANY * WELL 28 Section 7: Well Test Data

GWIC Id: 132890
Total Depth: 365

Section 1: Well Owner(s) Static Water Level: 78
1) MONTANA POWER CO (MAIL) Water Temperature:
N/A
MISSOULA MT 59801 [09/21/1972] Pump Test *
Section 2: Location Depth pump set for te;t _ feet. '
Township Range Section Quarter Sections _?_3 gp;n pump ratehW|th _ feet of drawdown after 20 hours of pumping.
14N 20W 26 NW?Y SW¥% SW¥% SW IMe of recovery _ nours.
Count e d Recovery water level _ feet.
ounty eocode Pumping water level _116 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.9374 -114.1023 NAV-GPS NAD27  * During the well test the discharge rate shall be as uniform as possible.
Ground Surface Altitude Ground Surface Method Datum Date Thijs rate may or may not be the sustainable yield of the well. Sustainable
3161.3 yield does not include the reservoir of the well casing.
Addition Block Lot
C & M HOMES WELL Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
PUBLIC WATER SUPPLY (1)

Geologic Source

Section 4: Type of Work 120SNGR - SAND AND GRAVEL (TERTIARY)

Drilling Method: CHURN From [To  |Description
Status: NEW WELL 0 5|COBBLESTONES- GRAVEL & TAN CLAY
5 31| TAN CLAY
Section 5: Well Completion Date 31 39|TAN CLAY AND GRAVEL
Date well completed: Thursday, September 21, 1972 39 68|BROWN CLAY AND GRAVEL
68 84|LT BROWN CLAY & GRAVEL
Section 6: Well Construction Details 84 85|CLAY GRAVEL & WATER
lr;esri(:. are no borehole dimensions assigned to this well. 85 98| YELLOW CLAY AND GRAVEL
Wall Pressure 98 110{TAN CLAY
From|To |Diameter|Thickness|Rating |Joint|Type 110 122]TAN CLAY AND GRAVEL
B 36516 STEEL 122 123|GRAVEL- CLAY AND WATER
Completion (Perf/Screen) 123 132]YELLOW CLAY
[# of Size of 132 138|TAN CLAY SOME GRAVEL
From|To |Diameter|Openings|Openings |Description 138] 141]|GRAVEL SAND AND WATER
138 |141l6 3/8X3 MILLS KNIFE 141 150 YELLOW CLAY AND GRAVEL

150 151|SAND GRAVEL- WATER AND SILT

Annular Space (Seal/Grout/Packer)

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.

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 9/21/1972
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Site Name: MOUNTAIN WATER COMPANY * WELL 28

GWIC Id: 132890

Additional Lithology Records

From To Description
151 169]|SAND CLAY AND GRAVEL
169 171|SAND SOME GRAVEL AND WATER
171 187|SANDY YELLOW CLAY
187 246|BROWN CLAY
246 257|BLUE AND TAN CLAY- SOME GRAVEL
257 272|BLUE CLAY
272 285|GREEN CLAY
285 305|BLUE CLAY
305 350|GRAY CLAY AND GRAVEL
350 375|GRAY CLAY




Well #14 /76 H 26360 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps

database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site

accomplished by the filing of this report. View water quality for this site
View scanned well log_(3/3/2009 12:19:10 PM),

Site Name: MOUNTAIN WATER COMPANY * WELL 14 Section 7: Well Test Data

GWIC Id: 132030
Total Depth: 146

Section 1: Well Owner(s) Static Water Level:

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

N/A

N/A N/A N/A [09/01/1992] Unknown Test Method *

2) THE MONTANA POWER COMPANY (MAIL)

RUSSELL ST Yield _ gpm.

MISSOULA MT N/A [04/05/1976] Pumping water level _ feet.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections
13N 19W 32 SEY4 SE'. SEV4 SEVA

* During the well test the discharge rate shall be as uniform as possible.

County Geocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.834651 -114.019702 TRS-SEC NAD83 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
» 31357 Section 9: Well Log
Addition Block Lot .
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 2|TOPSOIL AND GRAVEL
2 31|CLAY- GRAVEL AND BOULDERS
Section 4: Type of Work 31 37]SILTY SAND AND GRAVEL

Status: DEEPENED 46 59|CLAY- GRAVEL AND BOULDERS

59 68|GRAVEL AND WATER

Section 5: Well Completion Date

Date well completed: Monday, April 05, 1976 68 8OJCLAY AND GRAVEL

80 100|SAND- GRAVEL AND WATER

Section 6: Well Construction Details 100 101 CLAY AND GRAVEL ORIGINAL WELL COMPLETED 6-1-65 BY
. ) ) . GLENN CAMP
There are no borehole dimensions assigned to this well.

There are no casing strings assigned to this well. 101 107]SAND- GRAVEL AND WATER

There are no completion records assigned to this well. 107 109]SAND AND WATER

Annular Space (Seal/Grout/Packer) 109 121|SAND- GRAVEL AND WATER

121 123|GRAVEL- WATER W/SEAMS OF CLAY

There are no annular space records assigned to this well.
123 133|CLAY AND GRAVEL

133 145|SANDY CLAY

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:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 4/5/1976
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Site Name: MOUNTAIN WATER COMPANY * WELL 14

GWIC Id: 132030

Additional Lithology Records

From

To

Description

145

146

SAND- GRAVEL AND WATER




Well #17 / 76M 26368 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View field visits for this site

View water quality for this site

View scanned well log_(11/14/2008 12:37:16 PM)

Site Name: MOUNTAIN WATER COMPANY - WELL 16
GWIC Id: 132891
DNRC Water Right: W026368-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
N/A

MISSOULA MT 59803 [10/22/1999]

2) MONTANA POWER CO (MAIL)
DESMET

MISSOULA MT 59803 [10/30/1968]

Section 2: Location

Township Range Section Quarter Sections
14N 20W 35 NEY: SEY NEVa NWV4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.935 -114.0966 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3171.8
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, October 30, 1968

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From|To |Diameter |Thickness |Rating Joint | Type
2 [360]16
Completion (Perf/Screen)

[# of Size of
From|To |Diameter|Openings|Openings|Description
177 |181]|16 3/8X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 360
Static Water Level: 107
Water Temperature:

Air Test *

500 gpm with drill stem set at _ feet for 6.5 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 113 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 1|TOPSOIL
1 79JGRAVEL AND CLAY
79 85|WATER SAND GRAVEL SOME CLAY
85 90JSAND GRAVEL & CLAY
90 104|CLAY
104 106]WATER SAND & GRAVEL
106 130JCLAY AND GRAVEL
130 132|WATER SAND & GRAVEL
132 157|GRAVEL & CLAY WATER SEEPAGE
157 171|CLAY
171 179]|SAND GRAVEL WATER TRACES OF CLAY
179 189|CLAY SAND & GRAVEL
189 201JYELLOW CLAY
201 212|BLUE GRAY CLAY
212 213|GRAVEL & CLAY

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 10/30/1968
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Site Name: MOUNTAIN WATER COMPANY - WELL 16
GWIC Id: 132891
Additional Lithology Records

From To Description
213 220|BLUE AND YELLOW CLAY MARBELIZED
220 236|BLUE GRAY CLAY
236 240)GRAVEL AND CLAY
240 252|GRAY CLAY
252 253|SAND YELLOW CLAY SEEP OF WATER
253 270|CLAY
270 281|BROWN CLAY
281 289|BROWN SANDY CLAY
289 291.5)WATER SAND
291.5 299|SOME GRAVEL SAND WATER
299 302|CLAY AND GRAVEL
302 311|GRAVEL SAND SOME CLAY WATER
311 317|MORE CLAY SAND GRAVEL WATER
317 327|SAND GRAVEL WATER & CLAY
327 335|SAND GRAVEL LOOSE. A LITTLE CLAY WATER
335 338|TAN CLAY GRAVEL SAND NO WATER
338 342|GRAVEL SAND SOME CLAY SOME WATER
342 346|GRAVEL SAND SOME CLAY SOME WATER
346 360|GRAVEL SAND SOME CLAY




Well #1 / 76M 40143 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/1/2009 10:18:50 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL #38 Section 7: Well Test Data
GWIC Id: 151949
DNRC Water Right: W040143-00 Total Depth: 122
Static Water Level: 50
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 1200 gpm pump rate with _ feet of drawdown after _ hours of
MISSOULA MT 59803 [01/01/1936] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 70 feet.
13N 19W 21 SEY4 SEVa SWY SWV4
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8642 -114.0129 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3190 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 22|GRAVEL AND BOULDERS
Drilling Method: 22|  24|GRAVEL AND FINE SAND
Status: NEW WELL 24 40|GRAVEL- BOULDERS AND VERY LITTLE CLAY
40|  45|GRAVEL- BOULDERS AND CLAY
Section 5: Well Completion Date 45| 47| WATER- CLEAN GRAVEL AND SAND

Date well completed: Tuesday, January 01, 1935 a7 50lSAND

50 62|SAND- GRAVEL AND A LITTLE CLAY
65 69)|GRAVEL AND A LITTLE CLAY
69] 71.5]SAND AND FINE GRAVEL

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure 71.5| 73.5|GRAVEL AND WATER
From|To |Diameter|Thickness|Rating [Joint|Type 73.5 75]SAND AND FINE GRAVEL
0 120112 STEEL 75 88]GRAVEL- SAND- CLAY AND BOULDERS
There are no completion records assigned to this well. 88] 100.5|GRAVEL- WATER AND A LITTLE CLAY
Annular Space (Seal/Grout/Packer) 100.5] 102.5|GRAVEL- BOULDERS AND CLAY

102.5] 114.3|GRAVEL- SAND AND CLAY
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.

There are no annular space records assigned to this well.

Name:
Company: ULRICH
License No: -
Date Completed: 1/1/1935
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Site Name: MOUNTAIN WATER COMPANY
GWIC Id: 151949
Additional Lithology Records

From To Description

114.3 120|GRAVEL AND SAND




Well #2 /| 76M 40144 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official Return to menu
record of work done within the borehole and casing, and describes the amount of water Plot this site in State Library Digital Atlas
encountered. This report is compiled electronically from the contents of the Ground Plot this site in Google Maps
Water Information Center (GWIC) database for this site. Acquiring water rights is the well View field visits for this site
owner's responsibility and is NOT accomplished by the filing of this report. View water quality for this site
Site Name: MOUNTAIN WATER COMPANY * WELL #2 Section 7: Well Test Data

GWIC Id: 69155

Total Depth: 116

Section 1: Well Owner(s) Static Water Level: 50

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

N/A

MISSOULA MT N/A [10/22/1999] Unknown Test Method *

2) MONTANA POWER COMPANY (MAIL)
40 E BROADWAY Yield 1200 gpm.

MISSOULA MT N/A [11/19/1934] Pumping water level _ feet.

Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections
13N 19W 29 SEYa SWY: SW74 NEY4 * During the well test the discharge rate shall be as uniform as
County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.8567 -114.0261 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date ggction 8: Remarks
3143.7

Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description

0 2|CLAY AND TOP SOIL
Section 4: Type of Work 2 10|SAND AND SOME GRAVEL
Drilling Method: CHRUN 10|  21|SAND GRAVEL AND BOULDERS
Status: NEW WELL 21]  35|CLAY SAND AND BOULDERS

35 55]CLAY AND GRAVEL - SOME WATER
55 62|GRAVEL AND WATER

62 68|GRAVEL CLAY AND BOULDERS

68 71]GRAVEL

71 72]CLAY AND GRAVEL

Section 5: Well Completion Date
Date well completed: Monday, November 19, 1934

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin 72 20 LOOSE SANDY GRAVEL WITH FINE SEDIMENT SOME
Wall Pressure CLAY
From |To |Diameter |Thickness |Rating Joint |Type
0 90 |12
Completion (Perf/Screen)
[# of Size of

From|To|Diameter|Openings [Openings |[Description
40 |90}12 1/2IN X1 1/2IN SLOT Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the
There are no annular space records assigned to this well. best of my knowledge.

Name:
Company: ULRICH
License No: -
Date Completed: 11/19/1934
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Well #3A / 76M 40145 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:22:36 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 2 Section 7: Well Test Data
GWIC Id: 151950
DNRC Water Right: W040145-00 Total Depth: 117.8
Static Water Level: 54
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 1200 gpm pump rate with _ feet of drawdown after _ hours of
MISSOULA MT 59803 [02/09/1935] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 90 feet.
13N 19W 28 SWY4a SEV4a SWV, SEV4
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8489 -114.0026 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3161.7 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work o[ 30|TOPSOIL; GRAVEL CLAY AND BOULDERS
Drilling Method: CHURN DRILL 30]  32|CLAY
Status: NEW WELL 32| 43|GRAVEL BOULDERS AND SOME CLAY
43| 45|GRAVEL AND WATER
Section 5: Well Completion Date 45| 78| GRAVEL BOULDERS AND VERY LITTLE CLAY

Date well completed: Wednesday, February 27, 1935 78 81IGRAVEL WATER

81 116JGRAVEL SAND BOULDERS AND SOME CLAY

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
0 117.8]12 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter |[Openings |Openings |Description
85 |116]12 Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the

There are no annular space records assigned to this well. best of my knowledge

Name:
Company: ULRICH
License No: -
Date Completed: 2/27/1935
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Well #4 /| 76M 40146 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site

Acquiring water rights is the well owner's responsibility and is NOT accomplished View scanned well log_(3/19/2009 11:13:04 AM)
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL #3 Section 7: Well Test Data
GWIC Id: 132849
DNRC Water Right: W040146-00 Total Depth: 86
Static Water Level: 65
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 800 gpm pump rate with _ feet of drawdown after _ hours of
MISSOULA MT 59803 [05/07/1937] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 80 feet.
13N 19W 24 SEY4 SEVa SWY NEY4
County Geocode * During the well test the discharge rate shall be as uniform as
M'SSOPLA . possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8709 -113.9393 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
31731 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 35|BOULDERS AND GRAVEL
Drilling Method: UNKNOWN 35 37|WATER TIGHT GRAVEL AND CLAY
Status: NEW WELL 37 38|SAND
. . 38 40JWATER TIGHT GRAVEL AND CLAY
Section 5: Well Completion Date 20 69lGRAVEL AND BOULDERS

Date well completed: Friday, May 07, 1937 69 75|COARSE SAND

75 86|HEAVY GRAVEL AND SAND

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing
Wall Pressure
From |To |[Diameter |Thickness |Rating Joint |Type
0 86110
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
86 [100]10 1/2X1 1/2 SLOT Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the

There are no annular space records assigned to this well. best of my knowledge

Name:
Company: ULRICH
License No: -
Date Completed: 5/7/1937



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8709&lonDecimalDegrees=-113.9393&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8709,-113.9393/@46.8709,-113.9393,17z
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=132849&agency=MBMG&rtype=fv&reqby=P&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=132849&FileName=/logsrv/2009_3/132849.pdf&reqby=P&

Well # 43 / 76M 40146 00 and 76M 40152 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Return to menu
serves as the official record of work done within the borehole and casing, Plot this site in State Library Digital Atlas
and describes the amount of water encountered. This report is compiled Plot this site in Google Maps
electronically from the contents of the Ground Water Information Center View hydrograph for this site
(GWIC) database for this site. Acquiring water rights is the well owner's View scanned update/correction (4/2/2012 10:22:33 AM)
responsibility and is NOT accomplished by the filing of this report. View scanned aquifer test (6/27/2018 11:29:21 AM)

Site Name: CANYON RIVER DEVELOPMENT * WELL HOUSE Section 7: Well Test Data
GWIC Id: 240491

Total Depth: 132

Section 1: Well Owner(s) Static Water Level: 49.06
1) CANYON RIVER DEVELOPMENT (MAIL) Water Temperature:
P.O. BOX 778
WHITEHALL MT 59759 [06/26/2007] Pump Test *
Section 2: Location Depth pump set for test _100_feet.
Township Range Section Quarter Sections 450 gpm pump rate with _16_feet of drawdown after 24 hours of
pumping.
13N 18W 18 .
c G d Time of recovery _ hours.
ounty eocode Recovery water level 49.06 feet.
MISSOULA Pumping water level _ feet.
Latitude Longitude Geomethod Datum
46.8853911248 -113.923093018 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)

Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: ROTARY

Unassigned
Status: NEW WELL
From |To Description
Section 5: Well Completion Date 0 2|SOIL
Date well completed: Tuesday, June 26, 2007 2| 115|GRAVELS
115 124|GRAVELS WITH LITTLE CLAY
Section 6: Well Construction Details 124] 134|GRAVELS

Borehole dimensions
From|To [Diameter

0] 25 14

25132 10

Casing
Wall Pressure
From |To |Diameter |[Thickness |Rating Joint Type
-2 100 {10 0.25 WELDED |A53B STEEL
111 122 |10 0.25 WELDED |A53B STEEL
Completion (Perf/Screen)
# of Size of

From|To |Diameter|Openings|Openings|Description

= = S0s Driller Certification
101 |111]10 125 STEIEJEE-SS NTINUOUS- All work performed and reported in this well log is in compliance with

SCREEN-CONTINUGUS. the Montana well construction standards. This report is true to the

122 |132]10 125 STAINLESS best of my knowledge.

Annular Space (Seal/Grout/Packer) Name: LARRY GAGNON
Cont. Company: OKEEFE DRILLING CO

From|To |Description Fed? License No: WWD-126

0 100]K PACKER Date Completed: 6/26/2007

0 20 |BENTONITE CHIPS
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Well #7 /| 76M 40147 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:48:39 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 7 Section 7: Well Test Data
GWIC Id: 132856
Total Depth: 110

Section 1: Well Owner(s) Static Water Level: 58
1) MONTANA POWER COMPANY (MAIL) Water Temperature:
N/A

MISSOULA MT 59803 [04/12/1958] Pump Test *

Depth pump set for test _ feet.

Section 2: Location _
1200 gpm pump rate with _ feet of drawdown after 24 hours of

Township Range Section Quarter Sections umoin
13N 19W 29 NEY: SEV4 pumping.
Count N o Time of recovery _ hours.
ounty eocode Recovery water level _ feet.
MISSOULA Pumping water level 85 feet.
Latitude Longitude Geomethod Datum
46.853982 -114.021679 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)
Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: CHURN 112ALVM - ALLUVIUM (PLEISTOCENE)

Status: NEW WELL
From |To Description

Section 5: Well Completion Date 0 5|TOPSOIL AND BOULDERS
Date well completed: Saturday, April 12, 1958 5 58]|CLAY- GRAVEL AND BOULDERS
58 60|WATER- SAND- GRAVEL AND COBBLESTONES

Section 6: Well Construction Details 60 79]CLAY- GRAVEL AND WATER
There are no borehole dimensions assigned to this well. 79 80ICLAY AND GRAVEL
Casin 80]  94|WATER- CLAY AND BIG GRAVEL

, Wall Pressure| 94]  98|WATER- SAND AND GRAVEL
From |To |Diameter |Thickness |Rating |Joint |Type 9% T10lWATER- SAND AND BIG GRAVEL
0 110]14
Completion (Perf/Screen)

# of Size of

From|To |Diameter|Openings|Openings|Description
95 |109]14 1/2X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: -
Date Completed: 4/12/1958
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Well #8 / 76M 40148 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/3/2009 11:58:04 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 08 Section 7: Well Test Data
GWIC Id: 132857
Total Depth: 117

Section 1: Well Owner(s) Static Water Level: 50
1) MONTANA POWER COMPANY (MAIL) Water Temperature:
E BROADWAY
MISSOULA MT 59803 [07/10/1954] Pump Test *
Section 2: Location Depth pump set for test _ feet.
Township Range Section Quarter Sections 12n(1)0.ngpm pump rate with _ feet of drawdown after 24 hours of
13N 19W 32 NEV: NWY pumping.

Time of recovery _ hours.

County Geocode Recovery water level _ feet.
MISSOULA Pumping water level 90 feet.
Latitude Longitude Geomethod Datum
46.846879 -114.032292 TRS-SEC NAD83

Ground Surface Altitude ~ Ground Surface Method  Datum Date * Dyring the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the

Addition Block Lot well. Sustainable yield does not include the reservoir of the well
casing.

Section 3: Proposed Use of Water Section 8: Remarks

PUBLIC WATER SUPPLY (1)
Section 9: Well Log

Section 4: Type of Work Geologic Source

Drilling Method: CHURN 112ALVM - ALLUVIUM (PLEISTOCENE)

Status: NEW WELL

From |To Description

Section 5: Well Completion Date 0 2|FILL DIRT
Date well completed: Tuesday, August 10, 1954 2 42|GRAVEL AND SOME CLAY
42 51|GRAVEL-SOME WATER
Section 6: Well Construction Details 51 94|GRAVEL AND CLAY-LOTS OF WATER
There are no borehole dimensions assigned to this well. 94 100]GRAVEL AND CLAY-LITTLE WATER
Casin 100]  109|SAND AND GRAVEL LOTS OF WATER
_ Wall Pressure| 109]  112[GRAVEL wiCLAY
From|To |Diameter|Thickness |Rating [Joint|Type 2 T17|GRAVEL AND SAND-WATER
0 117112
Completion (Perf/Screen)
# of Size of
From|To|Diameter|Openings |Openings |Description
71 14112 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 8/10/1954



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.846879&lonDecimalDegrees=-114.032292&locinfo=checked&map=17&
https://www.google.com/maps/place/46.846879,-114.032292/@46.846879,-114.032292,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=132857&FileName=/logsrv/2009_3/132857.pdf&reqby=P&

Well #9 / 76H 40149 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site
accomplished by the filing of this report. View water quality for this site
View scanned well log_(3/3/2009 12:10:24 PM),
Site Name: MOUNTAIN WATER COMPANY * WELL 09 Section 7: Well Test Data
GWIC Id: 69353
Total Depth: 132
Section 1: Well Owner(s) Static Water Level: 44
1) MISSOULA WATER (MAIL) Water Temperature:
N/A
MISSOULA MT N/A [10/22/1999] Pump Test *
2) MOUNTAIN WATER CO (MAIL)
2301 DIXON AVE Depth pump set for test _ feet.
MISSOULA MT N/A [01/01/1980] 1200 gpm pump rate with _ feet of drawdown after 24 hours of pumping.
3) THE MONTANA POWER COMPANY (MAIL) Time of recovery _ hours.
40 E BROADWAY Recovery water level _ feet.
BUTTE MT 59701 [09/02/1954] Pumping water level 90 _feet.

Section 2: Location . ) . .
* During the well test the discharge rate shall be as uniform as possible.

T hi R Secti rter Secti f , i .
ownship ange ection Quarter Sections This rate may or may not be the sustainable yield of the well. Sustainable
13N 19W 32 NW?Ya NEY2 NWVa SWY4 . . . ;
yield does not include the reservoir of the well casing.
County Geocode
MISSOUL_A . Section 8: Remarks
Latitude Longitude Geomethod Datum
46.840992 -114.036931 TRS-SEC NAD83 Section 9: Well L
Ground Surface Altitude Ground Surface Method Datum Date “¢C |on- : Well Log
3131.9 Geologic Source
Addition Block Lot 112ALVM - ALLUVIUM (PLEISTOCENE)
From |To Description
0 14{GRAVEL AND CLAY
Section 3: Proposed Use of Water 14 16|SAND
PUBLIC WATER SUPPLY (1) 16 44|{GRAVEL AND LCAY

44 74|SAND-GRAVEL W/CLAY-LITTLE WATER

Section 4: Type of Work 74]  78|GRAVEL W/CLAY-LITTLE WATER

Drilling Method: CHURN

Status: NEW WELL 78 88|GRAVEL W/LITTLE SAND & WATER

88 111JGRAVEL AND CLAY - LITTLE WATER

Section 5: Well Completion Date 111 115|SAND-GRAVEL AND WATER

Date well completed: Thursday, September 02, 1954 115 128|CLAY-GRAVEL AND BOULDERS

128 132|GRAVEL AND BOULDERS W/WATER

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From |To |Diameter |Thickness |Rating |Joint |[Type
0 17 112 Driller Certification
17 132]12

All work performed and reported in this well log is in compliance with the

Completion (Perf/Screen) Montana well construction standards. This report is true to the best of my

[# of Size of knowledge.
From|To |Diameter|Openings|Openings|Description Name:
5733 ;? 12 m:ttz EE:EE Company: CAMP WELL DRILLING
112 [116]12 MILLS KNIFE License No: WWG-213
Date Completed: 9/2/1954

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.
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Well #10 / 76M 40150 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:53:57 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 10 Section 7: Well Test Data
GWIC Id: 132850

Total Depth: 147.7

Section 1: Well Owner(s) Static Water Level: 70

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

1520 HILDA AVE

MISSOULA MT 59801 [10/22/1999] Unknown Test Method *

2) MONTANA POWER COMPANY (MAIL)

N/A Yield 1200 gpm.

MISSOULA MT 59803 [06/18/1957] Pumping water level 90 feet.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections
13N 19W 27 NEY2 SEYa SWVa NWVa

* During the well test the discharge rate shall be as uniform as

County Geocode possible. This rate may or may not be the sustainable yield of the
MISSOULA well. Sustainable yield does not include the reservoir of the well
Latitude Longitude Geomethod Datum casing.
46.85751 -113.9932 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date ggction 8: Remarks
31161
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description
o]  10|SOIL- GRAVEL- SAND LOOSE FORMATION
Section 4: Type of Work 10 60|CLAY- COARSE GRAVEL AND SAND- SOME SMALL
Drilling Method: CHURN BOULDERS WITH CLAY- TIGHT FORMATION
Status: NEW WELL 60]  70JCLAY- MEDIUM TO COARSE GRAVEL AND SAND
70]  77|FAIRLY LOOSE GRAVEL- SAND AND SOME CLAY
Section 5: Well Completion Date 771 95|FINE TO MEDIUM GRAVEL AND SAND
Date well completed: Tuesday, June 18, 1957 05| 11 THg\l LAYERS OF CLAY- SAND AND LOOSE ROCK WITH
H2
Section 6: Well Construction Details 112] 123 SMALL BOULDERS SAND AND SOME CLAY WITH
There are no borehole dimensions assigned to this well. WATER
Casin 123]  130|CLAY AND BOULDER
Wall Pressure 130l 132|sAND
From|To _|Diameter|Thickness|Rating JJoint{Type 132] 147.8|COARSE GRAVEL AND SAND WITH WATER
0 [147.8]12 STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings |Openings |Description
95 [100]12 3/8X3 MILLS KNIFE
110 [120]12 3/8X3 MILLS KNIFE Driller Certification
135 [146]12 3/8X3 MILLS KNIFE

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.

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/18/1957
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Well #11 / 76M 40151 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(2/25/2009 10:13:20 AM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 10 Section 7: Well Test Data
GWIC Id: 132860
DNRC Water Right: W040151-00 Total Depth: 118.5

Static Water Level: 56
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
N/A Unknown Test Method *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Yield 1200 gpm.
N/A Pumping water level 90 feet.
MISSOULA MT 59803 [07/04/1957] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

T hi R Secti rter Secti , , .
ownship ange ection Q1ua e1r Y 1'°ns1 * During the well test the discharge rate shall be as uniform as
13N 19W 33 NEYa SWVa SWVa NEVa . . . .
Count G d possible. This rate may or may not be the sustainable yield of the
ounty eocode well. Sustainable yield does not include the reservoir of the well
MISSOULA casing
Latitude Longitude Geomethod Datum
46.8432 -114.0048 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3149.5 . )
Addition Block Lot Secuo". 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 8|BLACK MUCK AND GRAVEL
8 54| YELLOW CLAY AND GRAVEL
Section 4: Type of Work 54  56{SAND & SMALL GRAVEL-SOME WATER
DriIIing Method: CHURN 56 77ICLAY AND GRAVEL

Status: NEW WELL 771 86|SAND & SMALL GRAVEL-SOME WATER

86] 115|SAND & LARGE GRAVEL W/WATER
115]  117|CLAY AND GRAVEL

Section 5: Well Completion Date
Date well completed: Thursday, July 04, 1957

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From|To |Diameter|Thickness |Rating [Joint|Type
0 118.5]12
Completion (Perf/Screen)
) #of  |Size of o Driller Certification
From|To |Diameter)Openings |Openings |Description All work performed and reported in this well log is in compliance with
90 11512 3/8X3 MILLS KNIFE the Montana well construction standards. This report is true to the
Annular Space (Seal/Grout/Packer) best of my knowledge.
There are no annular space records assigned to this well. Name:
Company: CAMP WELL DRILLING
License No: -
Date Completed: 7/4/1957
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Well #12 / 76M 40152 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:08:22 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER MISSOULA DIV. * WELL #12 Section 7: Well Test Data
GWIC Id: 132848
Total Depth: 107.8

Section 1: Well Owner(s) Static Water Level: 69

1) MOUNTAIN WATER MISSOULA DIV (MAIL) Water Temperature:

N/A

MISSOULA MT 59801 [10/22/1999] Pump Test *

2) MONTANA POWER CO (MAIL)

N/A Depth pump set for test _ feet.

MISSOULA MT 59803 [04/27/1964] 1200 gpm pump rate with _ feet of drawdown after .3 hours of
pumping.

Section 2: Location Time of recovery _ hours.

Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level _feet
13N 19W 24 NWY2 SWY% NWV2 NEV4 - '
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  yossible. This rate may or may not be the sustainable yield of the
46.8758 -113.9436 UNKNOWN NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
3280
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To  |Description
Drilling Method: CHURN 0 3|TOPSOIL
Status: NEW WELL 3 65]CLAY AND GRAVEL

65 77|SAND- GRAVEL AND SOME WATER
Section 5: Well Completion Date 771 93lSAND- GRAVEL AND WATER
Date well completed: Monday, April 27, 1964 93 95|SAND- GRAVEL- CLAY AND WATER

95] 106]SAND- GRAVEL BROKEN ROCK AND WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To |[Diameter|Thickness |Rating |Joint|Type
-1.9 |107.9|12
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings |Description
80 |100]12 MILLS KNIFE
Annular Space (Seal/Grout/Packer) Driller Certification

) . All work performed and reported in this well log is in compliance with
There are no annular space records assigned to this well the Montana well construction standards. This report is true to the
best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/27/1964
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Well #13 / 76M 40153 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(4/6/2009 1:40:44 PM)

is the well owner's responsibility and is NOT accomplished by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 13 Section 7: Well Test Data
GWIC Id: 68519

Total Depth: 127

Static Water Level: 25
Water Temperature:

Section 1: Well Owner(s)

Section 2: Location
Unknown Test Method *

Township Range Section Quarter Sections
13N 19W 14 NWVa Yield 800 gpm.
County Geocode Pumping water level 85 feet.
MISSOULA Time of recovery _ hours.
Latitude Longitude Geomethod Datum Recovery water level _ feet.
46.88896 -113.971225 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, January 01, 1964

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To|Diameter [Thickness |Rating [Joint|Type
0 0 |12
Completion (Perf/Screen)

# of Size of
From|To |[Diameter|Openings |[Openings |Description
70 7810
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Lot

* 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

112ALVM - ALLUVIUM (PLEISTOCENE)
Lithology Data

There are no lithologic details assigned to this well.

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:
Company:
License No: -0
Date Completed: 1/1/1964
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Well #15/ 76M 40154 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(4/6/2009 12:38:34 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 15
GWIC Id: 68453

Section 1: Well Owner(s)

1) MONTANA POWER CO. (MAIL)
N/A

MISSOULA MT N/A [12/22/1965]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 12 NW4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.903432 -113.949685 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, December 22, 1965

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-2.5 |104]12 STEEL
Completion (Perf/Screen)

# of Size of
From|To|Diameter|Openings |Openings |Description
88 97|12 6 IN MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 151
Static Water Level: 75
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

150 gpm pump rate with _ feet of drawdown after 4 hours of
pumping.

Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 86 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 59|DIRT AND BOULDERS
59 63]TAN CLAY GRAVEL AND BOULDERS
63 86]CLAY AND GRAVEL
86 87|GRAVEL BOULDERS AND WATER
87 97]GRAVEL AND WATER
97 99]GRAVEL AND WATER
99| 103|BLUE CLAY AND SMALL GRAVEL
103] 123|TIGHT PURPLE CLAY AND GRAVEL
123] 137|FRACTURED ROCK AND CLAY
137] 151|MULTI-COLORED ROCK.

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 12/22/1965
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Well #16 / 76H 40155 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(2/13/2009 9:05:33 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 16 Section 7: Well Test Data

GWIC Id: 132828
Total Depth: 120

Section 1: Well Owner(s) Static Water Level:
1) MONTANA POWER CO (MAIL) Water Temperature:
N/A
N/A N/A N/A [06/22/1966] Unknown Test Method *
2) MOUNTAIN WATER COMPANY (MAIL) ]
4401 24TH ST Yield _1500 gpm.
MISSOULA MT N/A [06/22/1966] Pumping water level _ feet.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections
12N c oW 6 SEY S\:;V% NE:' NWY * During the well test the discharge rate shall be as uniform as possible.
ounty eocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8656 -114.038 NAV-GPS NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3158.2 . .
Addition Block Lot SeCt'on. 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 3|TOPSOIL
3 41|GRAVEL AND YELLOW CLAY
Section 4: Type of Work 41 57| WATER GRAVEL SAND AND CLAY
DriIIing Method: CHURN 57 62ISAND AND WATER

Status: NEW WELL 62 80]GRAVEL SAND AND WATER

Section 5: Well Completion Date 80 87JCLAY AND GRAVEL

87 89|WATER FINE SAND CLAY

Date well completed: Wednesday, June 22, 1966
89 97|HEAVY GRAVEL WATER FINE SAND SOME CLAY

Section 6: Well Construction Details 97] 117JGRAVEL SAND AND WATER
There are no borehole dimensions assigned to this well. 117]  120JGRAVEL SAND WATER AND TRACE OF CLAY
Casin
Wall Pressure

From |To |[Diameter |Thickness |Rating Joint |Type
0 120 |12 STEEL
Completion (Perf/Screen)

_ [#of o |Sizeof o Driller Certification
From|To |Diameter|Openings |Openings |Description All work performed and reported in this well log is in compliance with the
101 _J119]12 PERFORATED CASING Montana well construction standards. This report is true to the best of my
Annular Space (Seal/Grout/Packer) knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/22/1966

There are no annular space records assigned to this well.
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Well #18 / 76H 40156 00

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of

Other Options

Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

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.

Plot this site in Google Maps
View scanned well log_(2/13/2009 9:06:49 AM)

Site Name: MOUNTAIN WATER COMPANY * WELL 18
GWIC Id: 66872

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
4101 GHARRETT ST

MISSOULA MT N/A [08/06/1968]

Section 2: Location

Township Range Section Quarter Sections
12N 19W 6 NWYa NWYa NWYa NWYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.833919 -114.045254 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date
3093.7
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Tuesday, August 06, 1968

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
-1.5 |105]16 STEEL
Completion (Perf/Screen)

J# of Size of
From|To |Diameter|Openings|Openings|Description
95 10316 3/8X4 MILLS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 105
Static Water Level: 31
Water Temperature:

Pump Test *

Depth pump set for test _ feet.
1000 gpm pump rate with _ feet of drawdown after 7.5 hours of pumping.
Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 38 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

0 4|TOPSOIL

4 29JCLAY & GRAVEL

29 60]WATER SAND GRAVEL

60 64|CLAY & GRAVEL

64 80|WATER SAND & GRAVEL

80 83JCLAY & GRAVEL

83 87|SAND & FINE GRAVEL WATER

87 105{SAND LARGE GRAVEL 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 8/6/1968
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Well #19 / 76M 40157 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/6/2009 12:01:56 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 18 Section 7: Well Test Data
GWIC Id: 151948
DNRC Water Right: W040157-00 Total Depth: 109.5
Static Water Level: 48
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
1250 N RUSSELL Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
E BROADWAY 1000 gpm pump rate with _ feet of drawdown after 2 hours of
MISSOULA MT 59803 [04/30/1969] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 51.5 feet.
13N 19W 16 SW¥a NWYa NWY2 SWVa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8836 -114.0174 MAP NAD27 casing.

Ground Surface Altitude Ground Surface Method Datum Date
Section 8: Remarks
Addition Block Lot
Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 1]TOPSOIL AND GRAVEL
Drilling Method: CHURN DRILL 1 33]GRAVEL AND CLAY
Status: NEW WELL 33] 41|BOULDERS & GRAVEL
41 55]CLAY & GRAVEL
Section 5: Well Completion Date 55 65|CLAY GRAVEL & WATER

Date well completed: Wednesday, April 30, 1969 651 109 5|GRAVEL WATER SAND

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From|To |Diameter|Thickness|Rating |Joint|Type
-2 109.5]16 STEEL
Completion (Perf/Screen)

# of Size of
From |To |Diameter |Openings |Openings |Description
85 10516 3/8X4 MILLS Driller Certification
Annular Space (Seal/Grout/Packer) All work performed and reported in this well log is in compliance with

the Montana well construction standards. This report is true to the

There are no annular space records assigned to this well. best of my knowledge

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/30/1969
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Well #21 / 76M 40159 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 11:55:14 AM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 20 Section 7: Well Test Data
GWIC Id: 132851
DNRC Water Right: W040159-00 Total Depth: 137
Static Water Level: 58
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
335 E CENTRAL Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER CO (MAIL) Depth pump set for test _ feet.
N/A 1000 gpm pump rate with _ feet of drawdown after 0.5 hours of
MISSOULA MT 59803 [06/17/1969] pumping.
Time of recovery _ hours.
Section 2: Location Recovery water level _ feet.
Township Range Section Quarter Sections Pumping water level 63.7 feet.
13N 19W 27 SEY4 NEV4a SWY. SWVa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum e Sustainable yield does not include the reservoir of the well
46.8508 -113.9925 MAP NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3114.2 Section 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1)
From |To Description
Section 4: Type of Work 0 40|GRAVEL AND CLAY
Drilling Method: CHURN 40 47|CLAY
Status: NEW WELL 47 72]GRAVEL AND CLAY
72 83|CLAY AND SAND
Section 5: Well Completion Date 83l 101IWATER- GRAVEL AND SAND

Date well completed: Tuesday, June 17, 1969 701 108IGRAVEL AND CLAY

108] 137|GRAVEL- SAND- WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure
From|To |Diameter |Thickness |Rating Joint [Type
-2 137]16
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
90 |96 |16 3/8X3 MILLS KNIFE Driller Certification
112 |132]16 3/8X3 MILLS KNIFE All work performed and reported in this well log is in compliance with
Annular Space (Seal/Grout/Packer) the Montana well construction standards. This report is true to the

best of my knowledge.

There are no annular space records assigned to this well. Name:

Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/17/1969
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Well #22 / 76M 40160 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas
Plot this site in Google Maps

View scanned well log_(3/31/2009 4:38:12 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by

the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 22
GWIC Id: 132841

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
720 CREGG LANE

MISSOULA MT N/A [10/22/1999]

2) MONTANA POWER (MAIL)

N/A

MISSOULA MT N/A [12/01/1949]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 21 NWYs SWY4 SWY. NEVa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8722 -114.0077 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3118.6
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Thursday, December 01, 1949

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From |To |[Diameter |[Thickness |Rating Joint [Type
-2 92|12
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings |[Openings |Description
62 |72]12 3/8X3 MILLS KNIFE
82 |92]12 3/8X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 92
Static Water Level: 23
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

1200 gpm pump rate with _ feet of drawdown after .5 hours of
pumping.

Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 23.5 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 6| TOPSOIL AND GRAVEL
6 15]CLAY
15 29|CLAY AND GRAVEL
29 38|SAND AND GRAVEL
38 41|GRAVEL- SAND AND WATER
41 48|GRAVEL AND WATER
48 52| TIGHT GRAVEL AND SAND SOME CLAY
52 60JCLAY AND GRAVEL
60 72|BOULDERS- GRAVEL AND WATER
72 80JCLAY AND GRAVEL
80 92]GRAVEL SAND AND 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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 12/1/1949
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Well #23 /| 76M 40161 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site
Acquiring water rights is the well owner's responsibility and is NOT accomplished View water quality for this site
by the filing of this report. View scanned well log_(2/25/2009 10:25:55 AM)
Site Name: MOUNTAIN WATER COMPANY - WELL 22 Section 7: Well Test Data
GWIC Id: 132025
DNRC Water Right: W040161-00 Total Depth: 116.2

Static Water Level:
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
345 PATTEE CREEK Unknown Test Method *
MISSOULA MT 59803 [10/22/1999]
2) MOSBYS INC (MAIL) Yield 300 gpm.
N/A Pumping water level _ feet.
MISSOULA MT 59803 [09/24/1945] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

T hi R i i , . .
ownship ange Section Quarter Sections * During the well test the discharge rate shall be as uniform as
13N 19W 33 NEYa NEVa NW"4 SEV4 . . . :
Count G d possible. This rate may or may not be the sustainable yield of the
ounty eocode well. Sustainable yield does not include the reservoir of the well
MISSOULA casing.
Latitude Longitude Geomethod Datum
46.8415 -114.0025 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3133.7 . )
Addition Block Lot Secuo". 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 4]TOPSOIL
4 20|GRAVEL AND SOIL
Section 4: Type of Work 20 30lGRAVEL
DriIIing Method: SCREW 30 55|CLAY

Status: NEW WELL 55 76|CLAY AND GRAVEL

76 87|SAND GRAVEL AND CLAY
87 96|MORE CLAY AND SAND
96 98|GRAVEL- CLAY- WATER

Section 5: Well Completion Date
Date well completed: Monday, September 24, 1945

Section 6: Well Construction Details 98] 100 TIGHT GRAVEL
There are no borehole dimensions assigned to this well. 100] 116JLITTLE WATER SAND GRAVEL
Casin
Wall Pressure
From|To |Diameter|Thickness |Rating |Joint|Type
0 116.2|8
Completion (Perf/Screen)
# of Size of Driller Certification
From|To |Diameter)Openings |Openings |Description All work performed and reported in this well log is in compliance with
105 |113]8 3/8X1 PERFS the Montana well construction standards. This report is true to the
Annular Space (Seal/Grout/Packer) best of my knowledge.
There are no annular space records assigned to this well. Name:
Company: ULRICH
License No: -
Date Completed: 9/24/1945
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Well #24 | 76M 40162 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site
Acquiring water rights is the well owner's responsibility and is NOT accomplished View water quality for this site
by the filing of this report. View scanned well log_(2/25/2009 10:22:51 AM)
Site Name: MOUNTAIN WATER COMPANY - WELL 23 Section 7: Well Test Data
GWIC Id: 69412
DNRC Water Right: W040161-00 Total Depth: 120

Static Water Level: 72

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
345 PATTEE CREEK Unknown Test Method *
MISSOULA MT 59803 [10/22/1999]
2) FAIRVIEW DEV CO (MAIL) Yield 450 gpm.
340 WEST MAIN Pumping water level _ feet.
MISSOULA MT 59803 [07/01/1948] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

Tov::;h'p R:;V?/e Se;gon NW%%‘:;;%%?ZT:;; SEV * Dur.ing the .well test the discharge rate shall be. as unifqrm as
County Geocode possible. lels rate may or may n'ot be the sustalnab'le yield of the
well. Sustainable yield does not include the reservoir of the well
MISSOULA casing.
Latitude Longitude Geomethod Datum
46.8364 -114.0013 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
3129.5 .
Addition Block Lot SeCtlon. 9: Well Log
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 72|CLAY GRAVEL
72 94|GRAVEL SAND WATER
Section 4: Type of Work 97|  101JCLAY AND WATER
Drilling Method: 101]  120]GRAVEL WATER

Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Thursday, July 01, 1948

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
95 120]8

There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

Driller Certification

There are no annular space records assigned to this well. 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:
Company:
License No: -
Date Completed: 7/1/1948



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8364&lonDecimalDegrees=-114.0013&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8364,-114.0013/@46.8364,-114.0013,17z
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=69412&agency=MBMG&rtype=fv&reqby=P&
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=69412&agency=MBMG&rtype=qw&session=950838&reqby=P&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=69412&FileName=/logsrv/2009_2/69412.pdf&reqby=P&

Well #25 / 76M 40163 00

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.

Other Options

Return to menu

Plot this site in State Library Digital Atlas

Plot this site in Google Maps

View field visits for this site

View water quality for this site

View scanned well log_(2/25/2009 10:21:27 AM)

Site Name: MOUNTAIN WATER COMPANY - WELL 24
GWIC Id: 132861
DNRC Water Right: W040163-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
3800 STEPHENS AVE

MISSOULA MT 59803 [10/22/1999]

2) MOSBY, ARTHUR.J (MAIL)

N/A

MISSOULA MT 59803 [08/27/1966]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 33 NEY: NWVa SEY: SWY4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8378 -114.011 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3154.9
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Saturday, August 27, 1966

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
-2 146114 STEEL
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
90 127|114 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 146
Static Water Level: 45.3
Water Temperature:

Pump Test *

Depth pump set for test _ feet.
1000 gpm pump rate with _ feet of drawdown after 28.5 hours of
pumping.
Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 73 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 6|SANDY SOIL
6 13|SAND & GRAVEL MIXED IN BROWN CLAY
13 15|CLEAN GRAVEL
15 55|GRAVEL IMBEDDED IN TAN CLAY
55 78|FINE GRAY SAND & GRAVEL.SOME WATER
78 86|RED TO TAN CLAY
86 90|GRAVEL IMBEDDED IN TAN CLAY
90 99|COARSE SAND & GRAVEL. WATER.
99| 101|BOULDERS
101 127|FINE TO COARSE SAND & GRAVEL.WATER.
1271 137 FINE TO COARSE SAND & GRAEL.SOME TAN
CLAY.WATER.
137] 146|SAND & GRAVEL MIXED IN GRAY CLAY.

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:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 8/27/1966



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8378&lonDecimalDegrees=-114.011&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8378,-114.011/@46.8378,-114.011,17z
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=132861&agency=MBMG&rtype=fv&reqby=P&
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=132861&agency=MBMG&rtype=qw&session=950838&reqby=P&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=132861&FileName=/logsrv/2009_2/132861.pdf&reqby=P&

Well #26 / 76H 40164 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/3/2009 11:54:22 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY - WELL 25 Section 7: Well Test Data
GWIC Id: 132834
DNRC Water Right: W040164-00 Total Depth: 125
Static Water Level: 38
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
1550 BENTON AVE Pump Test *
MISSOULA MT 59803 [10/22/1999]
2) MONTANA POWER CO. (MAIL) Depth pump set for test _ feet.
BENTON AVE 1275 gpm pump rate with _ feet of drawdown after .8 hours of pumping.
MISSOULA MT 59803 [06/02/1971] Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level 40.5 feet.
Township Range Section Quarter Sections
13N ézmty 32 SEVANWYe zzf‘c':i:‘ NEY4 * Dyring the well test the discharge rat_e shall t?e as uniform as possjble.
This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8463 -114.0191 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
» 31513 Section 9: Well Log
Addition Block Lot .
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 24|COBBLESTONES & GRAVEL & CLAY
24 46|BROWN CLAY & GRAVEL
Section 4: Type of Work 46 57| GRAVEL- SAND & WATER
Drilling Method: CHURN 57 70|BIG GRAVEL- SAND- WATER

Status: NEW WELL 70 84|SAND- SMALL GRAVEL & WATER

84 104|GRAVEL- SOME SAND- WATER

Section 5: Well Completion Date

Date well completed: Friday, July 02, 1971 104 108|SAND- GRAVEL- WATER

108 125|BIG GRAVEL- SAND- WATER

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

Casing
Wall Pressure

From |To |Diameter |Thickness |Rating Joint | Type
-2 125(16 STEEL
Completion (Perf/Screen)

) #of  |Sizeof o Driller Certification
From|To |Diameter|Openings |Openings |Description All work performed and reported in this well log is in compliance with the
100 |J120]16 5/8X4 IN HOLES Montana well construction standards. This report is true to the best of my
Annular Space (Seal/Grout/Packer) knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 7/2/1971

There are no annular space records assigned to this well.



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8463&lonDecimalDegrees=-114.0191&locinfo=checked&map=17&
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Well #27 | 76M 40165 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/11/2009 12:45:44 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 27 Section 7: Well Test Data
GWIC Id: 132844
Total Depth: 125

Section 1: Well Owner(s) Static Water Level:

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

1315 26TH AVE

MISSOULA MT 59801 [10/22/1999] Pump Test *

2) MONTANA POWER COMPANY (MAIL)

N/A Depth pump set for test _ feet.

MISSOULA MT 59803 [04/10/1972] 1475 gpm pump rate with _ feet of drawdown after _ hours of
pumping.

Section 2: Location Time of recovery _ hours.

Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level _feet
13N 19W 30 NEY: NWVa SEY NEV4 - ’
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  jossible. This rate may or may not be the sustainable yield of the
46.8587 -114.0424 NAV-GPS NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
31421
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To _ |Description
Drilling Method: UNKNOWN 0 2|BROWN TOPSOIL AND GRAVEL
Status: NEW WELL 2 53|BROWN CLAY AND GRAVEL

53 62]GRAVEL SAND AND WATER
Section 5: Well Completion Date 62 75| TAN CLAY AND GRAVEL
Date well completed: Monday, April 10, 1972 75 98|GRAVEL SAND AND WATER

98] 109|BIG GRAVEL CLAY AND WATER
109] 119]SAND GRAVEL AND WATER
119]  125JCLAY- GRAVEL- SAND AND WATER

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From |To |Diameter |Thickness |Rating |Joint |Type
-3 125]16
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings |Openings |Description
92  |118]16 3/8X3 MILLS KNIFE
Annular Space (Seal/Grout/Packer) Driller Certification

) . All work performed and reported in this well log is in compliance with

There are no annular space records assigned to this well the Montana well construction standards. This report is true to the

best of my knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 4/10/1972



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8587&lonDecimalDegrees=-114.0424&locinfo=checked&map=17&
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Well #29 / 76H 40166 00

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of

Other Options

Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

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.

Plot this site in Google Maps
View scanned well log_(2/23/2009 10:04:55 AM)

Site Name: MOUNTAIN WATER COMPANY - WELL 28
GWIC Id: 67046
DNRC Water Right: W040166-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
4701 ORCHARD AVE

MISSOULA MT N/A [06/20/1973]

Section 2: Location

Township Range Section Quarter Sections
12N 20W 1 SEY: SWY SEV2a NEV4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8278 -114.0476 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3076
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, June 20, 1973

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint{Type
-1.7 |136]16 STEEL
Completion (Perf/Screen)

[#of Size of
From|To |Diameter|Openings|Openings|Description
100 [125]16 3/8X3 MILLS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 136
Static Water Level: 24
Water Temperature:

Pump Test *

Depth pump set for test _ feet.
1000 gpm pump rate with _ feet of drawdown after 4 hours of pumping.
Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 35 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description
0 1|BLACK DIRT
1 5|SANDY CLAY

5 15|SAND AND GRAVEL

15 24)SAND GRAVEL & SEEPS OF WATER

24 33|CLAY AND GRAVEL

33 35|SAND AND WATER

35 49|SAND GRAVEL AND WATER

49 64|SAND AND CLAY

64 68|SAND SMALL GRAVEL & WATER

68 75|CLAY AND GRAVEL

75 78|SAND WATER

78 84|SAND GRAVEL & WATER

84 90|SAND GRAVEL WATER WITH SEAMS OF CLAY

90 125|SAND GRAVEL & WATER

125 136|GRAY CLAY & GRAVEL

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:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 6/20/1973
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Well #38 / 76H 107536 00 and 76H 70436 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(2/13/2009 9:03:50 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY - WELL 39 Section 7: Well Test Data
GWIC Id: 66867
DNRC Water Right: P070436-00 Total Depth: 125.5

Static Water Level: 26

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
P.O. BOX 4826 Air Test *
MISSOULA MT 59806 [01/11/1995]
2) CURAN CONSTRUCTION (MAIL) 2000 gpm with drill stem set at _ feet for 40 hours.
BOX 1206 Time of recovery _ hours.
MISSOULA MT 59801 [06/16/1971] Recovery water level _ feet.

Pumping water level 66 feet.
Section 2: Location

Tov:gzh'p R:;V?/e Secglon NS/TT\I";/ZSST;ET\J"VTF . * Dyring the well test the discharge ratfe shall l?e as uniform as possjble.
County Geocode T_hls rate may or may not be the systamable yield Qf the well. Sustainable
yield does not include the reservoir of the well casing.
MISSOULA
Latitude Longitude Geomethod Datum Section 8: Remarks
46.8304 -114.0348 MAP NAD27
Ground S:Tgage Altitude Ground Surface Method Datum Date Section 9: Well Log
Addition Block Lot Geologic Source
HILLVIEW HEIGHTS 3 1 112ALVM - ALLUVIUM (PLEISTOCENE)
From |To Description
Section 3: Proposed Use of Water 0 6|BROWN TOPSOIL
PUBLIC WATER SUPPLY (1) 6 11|COBBLESTONES GRAVEL
. 11 31|COBBLESTONES GRAVEL & BOULDERS
Section 4: Type of Work 31]  53|SAND & GRAVEL MIXED IN TAN SILTY CLAY

Driling Method: ROTARY 53] 61|SAND GRAVEL & COBBLESTONES EMBEDDED IN TAN CLAY

Status: NEW WELL 61 89|SAND & GRAVEL

89 109]COARSE SAND & GRAVEL

Section 5: Well Completion Date

Date well completed: Wednesday, June 16, 1971 109 119]SAND GRAVEL & LARGE COBBLESTONES
119 125|SAND & GRAVEL EMBEDDED IN CLAY
Section 6: Well Construction Details 125] 125.5|CLAY
There are no borehole dimensions assigned to this well.
Casing
Wall Pressure

From |To |Diameter |Thickness |Rating Joint |Type
-3 90 |18 STEEL
Completion (Perf/Screen) Driller Certification
F T DI " 2°f . glze '?f D ot All work performed and reported in this well log is in compliance with the

romj’o lameter|openingsjopeningsJescription Montana well construction standards. This report is true to the best of my
90 [125.5]18 JOHNSON WIRE knowledge.
Annular Space (Seal/Grout/Packer) Name:
There are no annular space records assigned to this well. Company: OSBORNE

License No: WWC-52
Date Completed: 6/16/1971
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Well #39 / 76H 107536 00 and 76H 70436 00

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

Other Options

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

this site. Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of

this report.

Site Name: MOUNTAIN WATER COMPANY
GWIC Id: 154873

Section 1: Well Owner(s)

Section 2: Location

Township Range Section Quarter Sections
12N 19W 6 SWY2 SWY: NWY: NEV4
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8309 -114.0394 NAV-GPS NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3190
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, June 16, 1971

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From |To |Diameter [Thickness [Rating Joint |Type
-1.3 |90 |18 STEEL
Completion (Perf/Screen)

J#of Size of
From|To |Diameter|Openings|Openings|Description
90 |120]18 0.1 JOHNSON WIR

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 125.5
Static Water Level: 25.75
Water Temperature:

Air Test *

2000 gpm with drill stem set at _ feet for 40 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 66 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

0 6|BROWN TOPSOIL

6 11J{COBBLESTONES AND GRAVEL

11 31]COBBLESTONES GRAVEL AND BOULDERS

31 53|SAND AND GRAVEL MIXED IN TAN SILTY CLAY

SAND GRAVEL AND COBBLESTONES EMBEDDED IN TAN

53 61 CLAY

61 89|SAND AND GRAVEL

89 109]COARSE SAND AND GRAVEL

109 119]SAND GRAVEL AND LARGE COBBLESTONES
119 125|SAND AND GRAVEL EMBEDDED IN CLAY
125] 125.5|CLAY

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:
Company: LIBERTY DRILLING & PUMP CO
License No: -0
Date Completed: 6/16/1971
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Well #41 / 76M 108816 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site

Acquiring water rights is the well owner's responsibility and is NOT accomplished by  View scanned well log_(4/6/2009 12:28:27 PM)
the filing of this report.

Site Name: MISSOULA WATER WORKS - EAST WELL 1 Section 7: Well Test Data

GWIC Id: 68413

DNRC Water Right: P091259-00 Total Depth: 218
Static Water Level: 29.5

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARKRD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) AMERICAN CRYSTAL SUGAR CO. (MAIL) Depth pump set for test _ feet.

N/A 4120 gpm pump rate with _ feet of drawdown after 144 hours of

MISSOULA MT N/A [09/26/1962] pumping.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level 36 feet.
13N 19W 17 SEY: NEY2 SWVa NWYa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latitude Longitude Geomethod Datum ). Sustainable yield does not include the reservoir of the well
46.8872 -114.0347 NAV-GPS NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3174 11/15/2000 Section 8: Remarks

Addition Block Lot WELL CONSTRUCTED IN 8 FT DEEP PIT. CASING STRING STARTS AT 8
FT BELOW LAND SURFACE

Section 3: Proposed Use of Water Section 9: Well Log

PUBLIC WATER SUPPLY (1) Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

Section 4: Type of Work
Drilling Method: CABLE TOOLS

Status: NEW WELL 0 8|PIT
8 36 SAND GRAVEL AND COBBLESTONES SOME DIRT
MIXED IN

Section 5: Well Completion Date
Date well completed: Wednesday, September 26, 1962

36 39|GRAVEL MIXED IN TAN CLAY
39 64|SAND AND GRAVEL

Borehole dimensions

FromlTe IDiamcter 76]  79|GRAVEL IMBEDDED IN TAN SILT
RE — N ggﬁgSE GRAVEL AND COBBLESTONES MIXED IN FINE
Casin — = 83| 88|FINE TO COARSE SAND
. a ressurey 88| 107|SAND AND GRAVEL IMBEDDED IN TAN SILT
From|To |Diameter|Thickness|Rating |Joint|Type
107|  115|CLEAN COARSE SAND AND GRAVEL
8 [213[16 63 LB STEEL
: 115] 121|SAND AND GRAVEL MIXED IN TAN SILT
Completion (Perf/Screen)
rpe v 121| 147|CLEAN COARSE SAND AND GRAVEL
From |To |Diameter |Openings |Openings |[Description 147 156]SAND AND GRAVEL IMBEDDED IN TAN SILT
107|115 |16 3/8X3 MILLS KNIFE 156] _167]TAN STICKY CLAY
T T e S RNIFE 167]_191]GREEN STICKY CLAY FEW STRAY GRAVELS IMBEDDED
192|208 |16 3/8X3 MILLS KNIFE 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
There are no annular space records assigned to this well. best of my knowledge.

Annular Space (Seal/Grout/Packer)

Name:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 9/26/1962
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Site Name: MISSOULA WATER WORKS - EAST WELL 1
GWIC Id: 68413
Additional Lithology Records

From To Description

191 208]CLEAN COARSE SAND AND GRAVEL

208 218|GRAY CLAY




Well #42 / 76M 108816 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site
accomplished by the filing of this report. View scanned well log_(4/6/2009 12:24:51 PM)
Site Name: MISSOULA WATER WORKS - WEST WELL 2 Section 7: Well Test Data

GWIC Id: 68599

DNRC Water Right: P031907-00 Total Depth: 171

Static Water Level: 35

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARK RD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) VALLEY WEST WATER COMPANY (MAIL) Depth pump set for test _ feet.

SUITE D - 2806 GARFIELD 1500 gpm pump rate with _ feet of drawdown after 2 hours of pumping.
MISSOULA MT N/A [06/01/1981] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location Pumping water level 37 feet.
Township Range Section Quarter Sections
13N c 19\2’ 7 SWY NEA Swd/‘ NW * During the well test the discharge rate shall be as uniform as possible.
ounty eocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8872 -114.0367 NAV-GPS NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method  Datum Date TOTAL OF 240 HOLES IN PERFORATIONS.
3172 11/15/2000

Addition Block Lot Section 9: Well Log

Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description
0 26|CLAY GRAVEL AND COBBLESTONES
Section 4: Type of Work 26 44|SANDY CLAY AND GRAVEL
Drilling Method: CABLE 44 70[SILTY CLAY SAND GRAVEL AND WATER
Status: NEW WELL 70 87| TAN CLAY SAND GRAVEL AND WATER
87 93|SAND AND WATER
Section 5: Well Completion Date 93 159|SAND GRAVEL AND WATER

Date well completed: Monday, June 01, 1981 159 171IYELLOW CLAY AND GRAVEL

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
0171 16
Casin
Wall Pressure

From|To |Diameter|Thickness|Rating [Joint{Type
-1.5 |170]16 62.5 LB STEEL
Completion (Perf/Screen) Driller Certification

[#of Size of All work performed and reported in this well log is in compliance with the
From |To |Diameter |Openings |Openings |Description Montana well construction standards. This report is true to the best of my
127|147 |16 3/8X3 MILLS KNIFE knowledge.
Annular Space (Seal/Grout/Packer) Name:

Cont. Company: CAMP WELL DRILLING
From|To|Description{Fed? License No: WWC-7
0 15|]CEMENT Date Completed: 6/1/1981
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Well #30 / 76M 706 00 and 76M 53868 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:03:29 PM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY - WELL 29 Section 7: Well Test Data
GWIC Id: 132845
DNRC Water Right: P000706-00 Total Depth: 176
Static Water Level: 31.3
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
101 BANK ST Pump Test *
MISSOULA MT 59801 [10/22/1999]
2) MONTANA POWER COMPANY (MAIL) Depth pump set for test _ feet.
N/A 1200 gpm pump rate with _ feet of drawdown after 4 hours of pumping.
MISSOULA MT 59803 [01/25/1974] Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level 41.5 feet.
Township Range Section Quarter Sections
13N C(:j::/ 22 NEY2 Nvé: oi\évd; SWY * During the well test the discharge rate shall be as uniform as possible.
Y This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8661 -113.9945 MAP NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method Datum Date
» 31295 Section 9: Well Log
Addition Block Lot .
Geologic Source
112ALVM - ALLUVIUM (PLEISTOCENE)
Section 3: Proposed Use of Water From |To Description
PUBLIC WATER SUPPLY (1) 0 6]FILL
6 16{ROCK AND GRAVEL
Section 4: Type of Work 16 40]CLAY AND GRAVEL
Drilling Method: CABLE 40| 50[SAND- GRAVEL SOME CLAY W/WATER

Status: NEW WELL 50 55|CLAY- GRAVEL

55 73|GRAVEL- SAND & WITH CLAY BALLS WATER

Section 5: Well Completion Date

Date well completed: Friday, January 25, 1974 73 78SAND AND CLAY

78 98|CLAY- GRAVEL- BOULDERS & WATER

Section 6: Well Construction Details 98] 108JCLAY
There are no borehole dimensions assigned to this well. 108 115]CLAY AND GRAVEL
Casin 115 150| TIGHT CLAY- SAND & GRAVEL
Wall Pressure 150 152|CLAY AND GRAVEL

From|To Diameter |[Thickness [Rating Joint | Type 152 158|GRAY CLAY AND SAND
-2 ]160.5]18 STEEL 158]  176|CLAY AND SHARP ROCK
Completion (Perf/Screen)

) #of  |Sizeof o Driller Certification
From|To[Diameter|Openings |Openings | Description All work performed and reported in this well log is in compliance with the
80 J96]18 [3/8x3 SLOT PERF Montana well construction standards. This report is true to the best of my
Annular Space (Seal/Grout/Packer) knowledge.

Name:
Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 1/25/1974

There are no annular space records assigned to this well.
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Well #31 / 76M 5452 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:03:17 PM),
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL #30 Section 7: Well Test Data
GWIC Id: 69073
DNRC Water Right: P005452-00 Total Depth: 135

Static Water Level: 32

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER SUPPLY (MAIL)
311 KIWANIS ST Pump Test *

MISSOULA MT N/A [10/22/1999]
Depth pump set for test _ feet.

Section 2: Location 4100 gpm pump rate with _ feet of drawdown after 2 hours of pumping.
Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _ feet
13N 19w 22 NWY2 NEY: SW72 SWY Pumping water level 47 feét.
County Geocode -
MISSOULA
Latitude Longitude Geomethod Datum  « pyring the well test the discharge rate shall be as uniform as possible.
46.8666 -113.9934 MAP NAD27  This rate may or may not be the sustainable yield of the well. Sustainable
Ground Surface Altitude Ground Surface Method Datum Date yijeld does not include the reservoir of the well casing.
3122.6
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To  |Description
Drilling Method: CABLE 0 15{FILL
Status: NEW WELL 15 51JGRAVEL AND CLAY

51 80JGRAVEL SAND AND WATER
Section 5: Well Completion Date 80 92ICLAY AND SILT
Date well completed: Friday, December 10, 1976 92 118|GRAVEL AND WATER

118 135]CLAY AND GRAVEL SILT

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint{Type
-1.5 |135]18 STEEL
Completion (Perf/Screen)

[#of Size of
From|To |Diameter|Openings|Openings|Description
101 11718 3/8X3 SLOTS
Annular Space (Seal/Grout/Packer) Driller Certification

) . All work performed and reported in this well log is in compliance with the
There are no annular space records assigned to this well. Montana well construction standards. This report is true to the best of my
knowledge.
Name:

Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 12/10/1976
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Well #32 / 76M 5604 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:06:02 PM),
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 32 Section 7: Well Test Data
GWIC Id: 69078
DNRC Water Right: C005604-00 Total Depth: 139.5

Static Water Level: 43.8

Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER SUPPLY (MAIL)
540 S.5THE. Pump Test *

MISSOULA MT N/A [08/17/1976]

Depth pump set for test _ feet.
Section 2: Location 1.500 gpm pump rate with _ feet of drawdown after 3 hours of pumping.
Time of recovery _ hours.

Township Range Section Quarter Sections Recovery water level _ feet
13N 19W 22 SW¥. NE% SEV4 SW'a . - )
Pumping water level 44.3 feet.
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum  + pyring the well test the discharge rate shall be as uniform as possible.
46.8657 -113.9892 NAV-GPS NAD27  This rate may or may not be the sustainable yield of the well. Sustainable
Ground Surface Altitude Ground Surface Method Datum Date yijeld does not include the reservoir of the well casing.
3133.7
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Section 3: Proposed Use of Water Geologic Source

PUBLIC WATER SUPPLY (1) 112ALVM - ALLUVIUM (PLEISTOCENE)
Section 4: Type of Work From |To Description
Drilling Method: CABLE 0 21|CLAY GRAVEL BOULDERS AND FILL
Status: NEW WELL 21 40|CLAY GRAVEL AND BOULDERS
40|  129|GRAVEL BOULDERS AND WATER
Section 5: Well Completion Date 120 139.5lcLAY
Date well completed: Tuesday, August 17, 1976
Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin
Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-2 139.5[18 STEEL
Completion (Perf/Screen)
J#of Size of
From|To |Diameter|Openings [Openings |Description
100 [125]18 3/8X3 SLOTS
Annular Space (Seal/Grout/Packer) 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.

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 8/17/1976
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Well #33 / 76M 6616 00

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of

Other Options

Return to menu

work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas

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.

Plot this site in Google Maps
View scanned well log_(3/26/2009 12:04:49 PM)

Site Name: MOUNTAIN WATER COMPANY - WELL 32
GWIC Id: 69077
DNRC Water Right: P010378-00

Section 1: Well Owner(s)

1) MOUNTAIN WATER COMPANY (MAIL)
500 GERALD

MISSOULA MT 59801 [08/17/1977]

Section 2: Location

Township Range Section Quarter Sections
13N 19W 22 NEY: NWVa SWY: SWYa
County Geocode
MISSOULA
Latitude Longitude Geomethod Datum
46.8663 -113.995 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date
3127.7
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

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

Section 5: Well Completion Date
Date well completed: Wednesday, August 17, 1977

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint|Type
-4 147118 STEEL
Completion (Perf/Screen)

[#of Size of
From|To |Diameter|Openings|Openings|Description
118 |138]18 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 147
Static Water Level: 51.5
Water Temperature:

Pump Test *

Depth pump set for test _ feet.

2000 gpm pump rate with _ feet of drawdown after _1_hours of pumping.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 52.4 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
112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

0 6|BLACK DIRT AND GRAVEL

6 15]CLAY GRAVEL AND COBBLESTONES

15 58|CLAY AND GRAVEL

58 65|SAND GRAVEL AND WATER

65 80|GRAVEL BOULDERS AND WATER

80 88|SAND SMALL GRAVEL AND WATER

88 92JSAND GRAVEL AND WATER

92 96|SMALL GRAVEL AND WATER

96 100{CLAY AND GRAVEL

100 104{SILTY CLAY

104 113| TIGHT CLAY AND BOULDERS

113 116|SAND GRAVEL AND WATER

116 147|GRAVEL AND 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:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 8/17/1977
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Well #34 / 76M 10378 00 and 76M 53872 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/26/2009 12:07:16 PM)
accomplished by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 33 Section 7: Well Test Data

GWIC Id: 69063

Total Depth: 196

Section 1: Well Owner(s) Static Water Level: 40.8

1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:

1903 RUSSELL

MISSOULA MT 59801 [02/10/1978] Pump Test *

Section 2: Location Depth pump set for test _ feet. _

Township Range Section Quarter Sections 'Fii%oo?ferzo%irpyp rit:u\:\gth _ feet of drawdown after 2 hours of pumping.
13N 19W 22 SEY NEV4 SEVa SWY4 = )
Recovery water level _ feet.
County Geocode Pumping water level 41.9 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.8657 -113.9864 MAP NAD27  * During the well test the discharge rate shall be as uniform as possible.
Ground Surface Altitude Ground Surface Method Datum Date Thjs rate may or may not be the sustainable yield of the well. Sustainable
3119.6 yield does not include the reservoir of the well casing.

Addition Block Lot

MONTANA 16 15 Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

PUBLIC WATER SUPPLY (1)

Geologic Source

Section 4: Type of Work 112ALVM - ALLUVIUM (PLEISTOCENE)

Drilling Method: CABLE From |To  |Description
Status: NEW WELL 0 2|TOPSOI
2 43|SAND GRAVEL AND CLAY

Section 5: Well Completion Date 15 186|SAND GRAVEL AND WATER
Date well completed: Friday, February 10, 1978 43 78|GRAVEL AND WATER

78 104|SAND GRAVEL AND WATER
Section 6: Well Construction Details 104]  110JFINE BROWN SAND GRAVEL AND WATER
Thefe are no borehole dimensions assigned to this well. 110 118IFINE BROWN SAND AND CLAY
casin Wall Pressure 118 151|FINE BROWN SAND CLAY AND GRAVEL
From|To |Diameter|Thickness|Rating |Joint|Type 186 196]TAN CLAY
-3 196]18 STEEL
Completion (Perf/Screen)

[# of Size of

From|To |Diameter|Openings|Openings|Description
80 |104]18 3/8X3 MILLS KNIFE

Annular Space (Seal/Grout/Packer)

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.

There are no annular space records assigned to this well.

Name:
Company: CAMP WELL DRILLING
License No: WWC-239
Date Completed: 2/10/1978



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8657&lonDecimalDegrees=-113.9864&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8657,-113.9864/@46.8657,-113.9864,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=69063&FileName=/logsrv/2009_3/69063.pdf&reqby=P&

Well #35 / 76H 14489 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View scanned well log_(3/3/2009 11:59:53 AM)
accomplished by the filing of this report.
Site Name: MOUNTAIN WATER COMPANY * WELL 35 Section 7: Well Test Data

GWIC Id: 132858
Total Depth: 145

Section 1: Well Owner(s) Static Water Level: 32.5
1) MOUNTAIN WATER COMPANY (MAIL) Water Temperature:
2650 KEMP
MISSOULA MT 59803 [10/22/1999] Pump Test *
2) THE MONTANA POWER COMPANY (MAIL)
1903 RUSSELL Depth pump set for test _ feet.
MISSOULA MT 59803 [07/18/1978] 2000 gpm pump rate with _ feet of drawdown after _1_hours of pumping.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level 36.5 feet.

13N 19W 32 SEYa NEVa NWY4
County Geocode * During the well test the discharge rate shall be as uniform as possible.
MISSOULA This rate may or may not be the sustainable yield of the well. Sustainable
Latitude Longitude Geomethod Datum e/ does not include the reservoir of the well casing.

46.845973 -114.030967 TRS-SEC NADS83

Ground Surface Altitude Ground Surface Method Datum Date ggction 8: Remarks
Addition Block Lot

Section 9: Well Log
Geologic Source

Section 3: Proposed Use of Water T12ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To Description

0 6|GRAVEL- SAND AND CLAY
Section 4: Type of Work 6 25|GRAVEL AND BOULDERS
Drilling Method: CABLE 25 38|GRAVEL- BOULDERS & CLAY
Status: NEW WELL 38 42|GRAVEL- CLAY SOME WATER

42 57|GRAVEL- SAND & WATER

Section 5: Well Completion Date 57 70|GRAVEL- SAND- LOTS OF WATER

Date well completed: Tuesday, July 18, 1978
70 85|GRAVEL AND WATER

Section 6: Well Construction Details 85 94]GRAVEL- SEAMS OF CLAY AND WATER

There are no borehole dimensions assigned to this well. 94 99CLAY AND GRAVEL

Casin 99 102|SAND- SMALL GRAVEL & WATER

Wall Pressure 102 127|SAND- LARGE GRAVEL & WATER
From|To |Diameter |Thickness |Rating |Joint |[Type 127] 134.5|CLAY- GRAVEL & BOULDERS
-4 145|18 134.5 145|GRAVEL- SAND & WATER
Completion (Perf/Screen)

J# of Size of
From|To |Diameter|Openings|Openings|Description Driller Certification
104 |129]18 3/8X3 MILLS KNIFE All work performed and reported in this well log is in compliance with the
Annular Space (Seal/Grout/Packer) Montana well construction standards. This report is true to the best of my
knowledge.

There are no annular space records assigned to this well. N
ame:

Company: CAMP WELL DRILLING
License No: WWC-7
Date Completed: 7/18/1978



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.845973&lonDecimalDegrees=-114.030967&locinfo=checked&map=17&
https://www.google.com/maps/place/46.845973,-114.030967/@46.845973,-114.030967,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=132858&FileName=/logsrv/2009_3/132858.pdf&reqby=P&

Well #36 / 76M 23029 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(4/6/2009 12:02:37 PM)

Acquiring water rights is the well owner's responsibility and is NOT accomplished by
the filing of this report.

Site Name: MOUNTAIN WATER COMPANY - WELL 35 Section 7: Well Test Data
GWIC Id: 68567
DNRC Water Right: P023029-00 Total Depth: 131
Static Water Level: 51
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
1250 DICKENS Unknown Test Method *
MISSOULA MT N/A [10/22/1999]
Yield 200 gpm.
Section 2: Location Pumping water level 51 feet.
Township Range Section Quarter Sections -Ig(:::i\(l);rgleSvoe\Vtgyle_\/glou?e-et
13N 19W 16 NW?Y2 SEa NEV2 SEV4 - ’
County Geocode
MISSOULA * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  ossible. This rate may or may not be the sustainable yield of the
46.8818 -114.0013 MAP NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
3099
Addition Block Lot Section 8: Remarks

Section 9: Well Log

Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)
Lithology Data

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

Section 4: Type of Work

Drilling Method: There are no lithologic details assigned to this well.
Status: NEW WELL Driller Certification
i . All work performed and reported in this well log is in compliance with
Section 5: Well Completion Date the Montana well construction standards. This report is true to the
Date well completed: Tuesday, January 01, 1980 best of my knowledge.
N :

Section 6: Well Construction Details ame

Company:

There are no borehole dimensions assigned to this well. .
License No: -0

Casin
Wall Pressure Date Completed: 1/1/1980
From |To |[Diameter |Thickness |Rating Joint [Type
0 0 |16
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings|Description
100 |120]0

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8818&lonDecimalDegrees=-114.0013&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8818,-114.0013/@46.8818,-114.0013,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=68567&FileName=/logsrv/2009_4/68567.pdf&reqby=P&

Well #41 / 76M 23029 00 and 76M 91259 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View field visits for this site

Acquiring water rights is the well owner's responsibility and is NOT accomplished by  View scanned well log_(4/6/2009 12:28:27 PM)
the filing of this report.

Site Name: MISSOULA WATER WORKS - EAST WELL 1 Section 7: Well Test Data

GWIC Id: 68413

DNRC Water Right: P091259-00 Total Depth: 218
Static Water Level: 29.5

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARKRD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) AMERICAN CRYSTAL SUGAR CO. (MAIL) Depth pump set for test _ feet.

N/A 4120 gpm pump rate with _ feet of drawdown after 144 hours of

MISSOULA MT N/A [09/26/1962] pumping.
Time of recovery _ hours.

Section 2: Location Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level 36 feet.
13N 19W 17 SEY: NEY2 SWV2 NWYa
County Geocode * During the well test the discharge rate shall be as uniform as
MISSOULA possible. This rate may or may not be the sustainable yield of the
Latltude Longitude Geomethod Datum ). Sustainable yield does not include the reservoir of the well
46.8872 -114.0347 NAV-GPS NAD27 casing.
Ground Surface Altitude Ground Surface Method Datum Date
3174 11/15/2000 Section 8: Remarks

Addition Block Lot WELL CONSTRUCTED IN 8 FT DEEP PIT. CASING STRING STARTS AT 8
FT BELOW LAND SURFACE

Section 3: Proposed Use of Water Section 9: Well Log

PUBLIC WATER SUPPLY (1) Geologic Source

112ALVM - ALLUVIUM (PLEISTOCENE)

From |To Description

Section 4: Type of Work
Drilling Method: CABLE TOOLS

Status: NEW WELL 0 8|PIT
8 36 SAND GRAVEL AND COBBLESTONES SOME DIRT
MIXED IN

Section 5: Well Completion Date
Date well completed: Wednesday, September 26, 1962

36 39|GRAVEL MIXED IN TAN CLAY
39 64|SAND AND GRAVEL

Borehole dimensions

FromlTe IDiameter 76]  79|GRAVEL IMBEDDED IN TAN SILT
RE — N ggﬁgSE GRAVEL AND COBBLESTONES MIXED IN FINE
Casin — = 83| 88|FINE TO COARSE SAND
. a ressurey 88| 107|SAND AND GRAVEL IMBEDDED IN TAN SILT
From|To |Diameter|Thickness|Rating |Joint|Type
107|  115|CLEAN COARSE SAND AND GRAVEL
8 [|213[16 63 LB STEEL
: 115] 121|SAND AND GRAVEL MIXED IN TAN SILT
Completion (Perf/Screen)
rpe v 121| 147|CLEAN COARSE SAND AND GRAVEL
From |To |Diameter |Openings |Openings |[Description 147 156]SAND AND GRAVEL IMBEDDED IN TAN SILT
107|115 |16 3/8X3 MILLS KNIFE 156] 167]TAN STICKY CLAY
T T e S RNIFE 167]_191]GREEN STICKY CLAY FEW STRAY GRAVELS IMBEDDED
192|208 |16 3/8X3 MILLS KNIFE 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
There are no annular space records assigned to this well. best of my knowledge.

Annular Space (Seal/Grout/Packer)

Name:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 9/26/1962



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8872&lonDecimalDegrees=-114.0347&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8872,-114.0347/@46.8872,-114.0347,17z
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=68413&agency=MBMG&rtype=fv&reqby=P&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=68413&FileName=/logsrv/2009_4/68413.pdf&reqby=P&

Site Name: MISSOULA WATER WORKS - EAST WELL 1
GWIC Id: 68413
Additional Lithology Records

From To Description

191 208]CLEAN COARSE SAND AND GRAVEL

208 218|GRAY CLAY




Well #42 / 76M 23029 00 and 76M 31907 00 and 76M 91259 00

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of Return to menu
work done within the borehole and casing, and describes the amount of water encountered. This Plot this site in State Library Digital Atlas
report is compiled electronically from the contents of the Ground Water Information Center (GWIC) Plot this site in Google Maps
database for this site. Acquiring water rights is the well owner's responsibility and is NOT View field visits for this site
accomplished by the filing of this report. View scanned well log_(4/6/2009 12:24:51 PM)
Site Name: MISSOULA WATER WORKS - WEST WELL 2 Section 7: Well Test Data

GWIC Id: 68599

DNRC Water Right: P031907-00 Total Depth: 171

Static Water Level: 35

Section 1: Well Owner(s) Water Temperature:

1) MISSOULA WATER WORKS (MAIL)

3333 E CLARK RD Pump Test *

MISSOULA MT N/A [11/15/2000]

2) VALLEY WEST WATER COMPANY (MAIL) Depth pump set for test _ feet.

SUITE D - 2806 GARFIELD 1500 gpm pump rate with _ feet of drawdown after 2 hours of pumping.
MISSOULA MT N/A [06/01/1981] Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location Pumping water level 37 feet.
Township Range Section Quarter Sections
13N c 19\2’ 7 SWY NEA Swd/‘ NW * During the well test the discharge rate shall be as uniform as possible.
ounty eocode This rate may or may not be the sustainable yield of the well. Sustainable
MISSOULA yield does not include the reservoir of the well casing.
Latitude Longitude Geomethod Datum
46.8872 -114.0367 NAV-GPS NAD27 Section 8: Remarks
Ground Surface Altitude Ground Surface Method  Datum Date TOTAL OF 240 HOLES IN PERFORATIONS.
3172 11/15/2000

Addition Block Lot Section 9: Well Log

Geologic Source

Section 3: Proposed Use of Water 112ALVM - ALLUVIUM (PLEISTOCENE)

PUBLIC WATER SUPPLY (1) From |To  |Description
0 26|CLAY GRAVEL AND COBBLESTONES
Section 4: Type of Work 26 44|SANDY CLAY AND GRAVEL
Drilling Method: CABLE 44 70[SILTY CLAY SAND GRAVEL AND WATER
Status: NEW WELL 70 87| TAN CLAY SAND GRAVEL AND WATER
87 93|SAND AND WATER
Section 5: Well Completion Date 93 159|SAND GRAVEL AND WATER

Date well completed: Monday, June 01, 1981 159 1711YELLOW CLAY AND GRAVEL

Section 6: Well Construction Details
Borehole dimensions

From|To |Diameter
0171 16
Casin
Wall Pressure

From|To |Diameter|Thickness|Rating [Joint{Type
-1.5 |170]16 62.5 LB STEEL
Completion (Perf/Screen) Driller Certification

[#of Size of All work performed and reported in this well log is in compliance with the
From |To |Diameter |Openings |Openings |Description Montana well construction standards. This report is true to the best of my
127|147 |16 3/8X3 MILLS KNIFE knowledge.
Annular Space (Seal/Grout/Packer) Name:

Cont. Company: CAMP WELL DRILLING
From|To|Description{Fed? License No: WWC-7
0 15|]CEMENT Date Completed: 6/1/1981



http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=46.8872&lonDecimalDegrees=-114.0367&locinfo=checked&map=17&
https://www.google.com/maps/place/46.8872,-114.0367/@46.8872,-114.0367,17z
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Well #3B / 76M 53867 00

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the Plot this site in State Library Digital Atlas
amount of water encountered. This report is compiled electronically from the Plot this site in Google Maps
contents of the Ground Water Information Center (GWIC) database for this site. View scanned well log_(3/19/2009 12:25:50 PM),

Acquiring water rights is the well owner's responsibility and is NOT accomplished
by the filing of this report.

Site Name: MOUNTAIN WATER COMPANY * WELL 36 Section 7: Well Test Data
GWIC Id: 132854
DNRC Water Right: P053867-00 Total Depth: 192

Static Water Level: 51
Section 1: Well Owner(s) Water Temperature:
1) MOUNTAIN WATER COMPANY (MAIL)
BOX 4826 Pump Test *

MISSOULA MT 59806 [07/03/1984]
Depth pump set for test _ feet.

Section 2: Location 2400 gpm pump rate with _ feet of drawdown after 4 hours of
Township Range Section Quarter Sections 'FI)'iLJnTep:)r}EJrécove hours
13N 19W 28 SEY4 SEa SWY, SEV4 ry _ hours.

Recovery water level _ feet.

County Geocode Pumping water level 55 feet.
MISSOULA
Latitude Longitude Geomethod Datum
46.8489 -114.0025 MAP NAD27 = Dyring the 