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Executive Summary
This Water Master Plan was prepared to evaluate the status and needs of the Butte-Silver
Bow water system, as well as to provide a roadmap for near and long-term improvements.
Needs of the system fall into the categories of health, sanitation and security, aging
infrastructure, and reasonable growth.
Moulton Water Treatment Plant, built in 1995, is located in northern Butte northwest of the
Berkeley Pit. MWTP produces an average flow of 0.5 MGD of finished water, compared to
its maximum design capacity of 2.5 MGD. The steel mixed-media filter tank at MWTP is
experiencing corrosion and leakage through its walls and baseplate, and the filter media
have deteriorated. The assembly is over 25 years old and has exceeded its useful life. The
plenum area is leaking to the operations floor, which is now holding water. Effluent quality
has not yet been effected, but contamination is imminent.
Alternatives considered to address the filtration problem included rehabilitating the existing
tank and multi-media filters, replacing existing filters with polymeric membrane filters, and
replacing existing filters with universal rack membrane filters. Rehabilitation was deemed
to be a high risk prospect due to the advanced state of degradation and difficulty
associated with comprehensively evaluating the complete current status of the steel tank.
New universal or polymeric membranes would both require shutdown of the plant during
installation. While universal membranes have the advantage of compatibility with ceramic
membranes similar to those in use at Basin Creek WTP, higher construction costs and
additional programming and maintenance associated with changing of membranes led to
the selection of polymeric membranes as the preferred alternative. BSB will start the predesign phase this year to further evaluate alternatives, and plans to apply for an ARPA
grant. This project is estimated to cost $5,100,000 and should be undertaken in the near
term (1-3 years).
Completed in 2017, Basin Creek Water Treatment Plant is the newest plant in the system
and the most heavily utilized, with a capacity of 7 MGD. Finished water from the plant has
had issues with taste and odor. This is primarily attributed to blue-green algae known as
cyanobacteria and associated cyanotoxins found in Basin Creek Reservoir. In-reservoir
cyanobacteria management is already employed via algaecide and Solar Bee mixers to
prevent stratification. Alternatives for management via the WTP include ozonation,
powdered activated carbon (PAC) and granular activated carbon (GAC). Ozonation is
problematic hydraulically for the plant. The recommended alternative is a program to test
PAC and GAC at Basin Creek. The project is estimated to cost $1.9 million and should be
undertaken in the next 5 to 10 years.
Basin Creek Dam #1 impounds Basin Creek Reservoir, which feeds BCWTP on a gravity
system. The curved masonry dam has seen increased concrete degradation in the past 5
to 10 years. The most advanced degradation is on the concrete cap and parapet wall. The
State of Montana has designated Basin Creek #1 as a high hazard dam, indicating that
failure could directly cause loss of human life. The full alternatives screening process is
described in the 2020 Basin Creek Dam #1 Rehabilitation PER prepared by Great West
Engineering. The selected alternative in the PER would replace the concrete parapet and
construct a full dam overlay on the upstream face. Post tensioned anchors would be
installed through existing concrete to ensure stability in an extreme storm event. The
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estimated cost of this project is $2,167,000 and should be undertaken within 1 to 3 years.
The funding strategy includes $500,000 in TSEP funds and $125,000 in DNRC grant.
Remaining funding will come from a potential BRIC grant, potential ARPA grant, and BSB’s
budget. Basin Creek Dam #2 is also deteriorating. The outlet is inoperable, preventing
drawdown. Increased head resulting from a storm in conjunction with seepage present
around the outlet could cause failure, which would impact the larger lower reservoir and
likely leave BCWTP inoperable. A short-term management plan is shown in section 4.6.2.
Short term efforts will inform the long-term roadmap.
Moulton Reservoir Dam is a 60-foot high earthen dam designed and constructed in 1908.
The spillway has deteriorated beyond repair and should be replaced. In 2021, BSB began
the first phases of this project.
There are currently 4,000 flat rate connections in BSB’s water system. The 100-300
conversions to metered connections per year are entirely voluntary. Flat rate customers
typically use much more water than metered customers. Under the status quo alternative,
converting all customers would take 20-40 years. A moderate alternative would require a
meter conversion upon sale or transfer of any connected property. The most aggressive
alternative would require all customers to convert by a deadline. The moderate alternative
is preferred as it allows conversion costs to be rolled into the sale. This program would
cost an estimated $7.8 million and should be undertaken in the next 3 to 5 years.
The Butte-Silver Bow water system includes water mains less than 6 inches in diameter.
These small diameter lines present fire flow deficiencies and hydrant coverage issues.
According to hydraulic analysis, they also cause local high velocities in the system,
reducing operational efficiency. Replacing all 20 miles of small diameter pipe is estimated
to cost $20 million, and should be undertaken in the next 5 to 10 years.
Drafting a drought management plan is recommended. Butte is dependent entirely on
surface water. If Butte were to experience an extended drought, water shortages could
occur. A drought management plan would allow conservation measures to prevent
shortages. This would cost an estimated $100,000 and should be completed within 3 to 5
years.
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Project Planning Overview
The purpose of the Chapter 1 Project Planning, is to give an overview of the project
objectives and general information about the Butte-Silver Bow water system. This report
follows the 2019 Uniform Application for Montana Public Facility Projects, 12th Edition,
which includes the Uniform Preliminary Engineering Report for Montana Public Facility
Projects outline provided by the State of Montana. Guidance language provided in the
outline will be presented at the beginning of each pertinent section in green underlined
italics. Additional sections have been added to this report as necessary to provide
information or clarity on specific items related to the Butte-Silver Bow water system. All 11
x 17 figures are included at the conclusion of the chapter for easier viewing. This report is
organized as follows;
Executive Summary
Chapter 1 – Project Planning
Chapter 2 – Existing Facilities
Chapter 3 – Need for Project
Chapter 4 – Alternatives Considered
Chapter 5 – Selection of an Alternative
Chapter 6 – Proposed Project (Recommended Alternative)
Chapter 7 – Conclusions and Recommendations

1.1.1

Project Objectives
The Butte-Silver Bow (BSB) Public Works Department provides critical services to the
community overseeing the entire water system including three water treatment plants, four
water storage facilities, six booster stations, about 270 miles of water main, water rights,
and services for approximately 12,500 rate payers and 35,000 citizens. These facilities are
described in more detail in Chapter 2. In 1992, BSB began the legal process of taking
ownership of the water system, and since that time vast improvements have been made to
the system including the construction of all three water treatment plants, enclosing storage
facilities, replacing miles of water mains, adding instrumentation and controls to the
system, and greatly reducing the number of annual water system leaks. In addition, BSB
has completed several water master plans as summarized in this chapter. These
improvements were funded by rate payers, legal settlements, state and local funds, and
the Natural Resource Damage Program (NRDP). At this point in time, the system is
transitioning from primarily rate payer and NRDP funded to rate payer funding only. Since
this transition is expected to be significant, BSB needs to plan for future capital needs to
ensure adequate long-term funding for continued operation of the water system. The
objectives for this Water Master Plan Update have been established as follows:
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Review previous water master plans and determine which information is still
applicable and which information needs to be updated;
Update the water master plan analysis and document the findings in the current
Preliminary Engineering Report format, so that Butte Silver Bow can apply for grant
funding as needed;
Evaluate the condition and the capacity of the water system to meet existing and
projected future water demands, assess the general condition of above ground
facilities, and describe potential future water quality regulatory implications;
Identify and prioritize projects for the next 5 to 10 years;
Identify funding sources and strategies; and
Identify design and operations and management strategies that leverage technology
and promote environmental and economic sustainability.

1.1.2

Summary of Previous Water Master Plans

1.1.2.1 Water Master Plan, Butte Silver Bow – Water Utility
Division, 2008
The Butte-Silver Bow Water System Master Plan (Plan) was
completed in 2008 by Robert Peccia and Associates (RPA).
The purpose of the Plan was to identify and prioritize needed
improvements to the Butte Water System. The planning
process included an evaluation of the existing water system to
identify any problems, deficiencies, or regulatory compliance
issues. The ability of the system to meet increased demands
was also evaluated for the 20 year planning period.
During this evaluation, a number of regulatory compliance
Figure 1-1. 2008 Water
issues and needed capital improvements for the system were
Master Plan Cover
identified. The primary regulatory issue identified for the system
was that all three of Butte’s water supply sources could potentially violate the requirements
of the new Stage Two Disinfectant and Disinfection Byproducts Rule, which would soon be
implemented, due to high observed concentrations of five haloacetic acetic acids (HAA5).
HAA5 compounds are formed as byproducts from chlorine disinfection and are
carcinogens.
If the sources violated the Stage Two Rule, they would lose their respective filtration
waivers from the Montana Department of Environmental Quality (MDEQ) and additional
drinking water treatment would be required. Additional sampling work was being conducted
at the time to determine the likelihood of violating the new regulation. As of 2008, none of
the three sources had violated the existing Stage One rule but it appeared that Basin
Creek was not well equipped to meet the existing limits and would likely require a new
water treatment plant within the 20 year planning period.
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In addition to the Stage 2 Rule compliance hurdles, infrastructure issues were also
identified for each of the three water sources. A summary of the deficiencies identified in
the Plan are shown in Error! Reference source not found..

Table 1-1. 2008 Water Master Plan Treatment Plant Summary
Moulton Infrastructure
Problems

Transmission main
between Moulton Dam
and MWTP required
replacement during the
planning period
2020 Status: This project
has not been completed.

Big Hole Infrastructure Problems

Big Hole diversion dam was failing and
required immediate replacement
The Big Hole transmission main had a
significant number of leaks and the
interior coating was leaking
contaminants to the drinking water
2020 Status: The diversion dam has
been replaced, and the transmission
line replacement has been an ongoing
multi-year project, with anticipated
completion in 2021.

Basin Creek Infrastructure
Problems

A new water treatment plant will
likely need to be installed due to
compliance issues with Stage One
Disinfection Byproducts Rule
The Basin Creek steel transmission
pipeline is nearing the end of its
design life and will require
replacement
2020 Status: The new Basin Creek
WTP was completed in 2017. The
transmission line has not been
replaced.

Other infrastructure issues identified in the system generally consisted of a number of old
distribution pipes and water mains that would soon require replacement. Overall however,
it was determined that Butte had adequate water rights to meet projected demands
through the 20 year planning period until 2027.
An alternatives evaluation was conducted to remedy the regulatory and infrastructure
issues faced by the Butte water system. A summary of the recommended improvements is
shown in Table 1-2.
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Table 1-2. 2008 Water Master Plan Recommended Improvements
Improvement

Capital Cost
(2008 Dollars)

Annual Operation &
Maintenance Cost
(2008 Dollars)

2020 Status:

New Big Hole Diversion
Dam

$3,739,903

$46,200

Completed

New Big Hole
Transmission Main

$35,004,411

$58,000

Multi-year ongoing project, will
be completed in 2021

New Basin Creek UV
Disinfection System

$1,814,670

$140,438

New treatment plant
constructed

Stage 2 Disinfection
Byproduct Rule
Compliance

TBD

TBD

Not completed / System is in
compliance

$55,500/block

$620/block

Ongoing

$8,313,820

$74,400

Ongoing

Cobban and Mass Streets
PRV Station

$137,261

$4,174

Not completed

Basin Creek Zone to
Colorado Hill Zone
Connection

$975,005

$1,100

Completed

Replace Moulton
Transmission Main

$1,603,525

$11,500

Not completed

Replace Basin Creek
Transmission Main

$8,509,810

$28,000

Not completed

Replace Timber Butte
Transmission Main

$4,936,088

$1,940

Not completed

Replace Colorado Hill to
West Side Storage Tank
Transmission Main

$4,187,702

$1,940

Not completed

New East Side Storage
Reservoir

$2,775,744

$6,305

Not completed

Connect Terre Verde

$6,105,822

$14,689

Not completed

Replacement of
Undersized Mains in the
Distribution System
Install Water Meters

1.1.2.2 Water Master Plan – 2012 Update
In 2012, an update to the 2008 Water Master Plan was written by DOWL-HKM
Engineering. The 2012 Update amended chapters IV, V, and VI of the 2008 Plan. The
2012 Update addressed several events, and their respective consequences that had
transpired since the completion of the 2008 Plan. These events included the revocation of
the Basin Creek filtration waiver, and the reclassification of the Big Hole Water Treatment
Plant (BHWTP) from a “direct” to a “conventional” water plant. DEQ’s revocation of the
Basin Creek filtration waiver required that Butte either construct a new drinking water
treatment plant for Basin Creek or provide treated water from an alternate source to supply
the South Side Pressure Zone. The filtration waiver was revoked because Basin Creek
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water exceeded the limits outlined in the Stage One Disinfectant Rule. DEQ’s
reclassification of the BHWTP as a conventional facility dictated that Butte provide more
stringent treatment at this facility, which would require major modifications and
improvements. These impacts, and the need to reprioritize planned capital improvements,
led to the need for the 2012 Update.
An alternatives evaluation was conducted to identify the best path forward for Basin Creek
and the BHWTP. For the Basin Creek facility, it was ultimately recommended that Butte
construct a new water treatment plant to treat water from Silver Lake instead of continuing
to utilize Basin Creek as a drinking water source. The new water treatment plant would be
constructed in the vicinity of the REC Silicon business in the Montana Connections
Business Park, and the alternative would also require the construction of a new water
storage tank, a pump station, and associated transmission mains. This alternative would
allow Basin Creek to be repurposed for other uses.
The recommended alternative for the Big Hole WTP was to maintain the existing WTP
facility but to expand the pretreatment facilities to allow for enhanced coagulation. The
improvements would consist of a new flocculation and solids handling facility set inside a
new building placed adjacent to the existing WTP building. This improvement would
decrease disinfection byproducts and organic carbon levels in the drinking water. Other
recommendations in the 2012 Update included the prioritization of the various ongoing and
remaining capital improvement projects previously outlined in the 2008 Plan.

1.1.2.3 Water Master Plan – 2013 Update
In 2013 an additional update to the 2008 Plan was completed by Robert Peccia and
Associates (RPA) and HDR Engineering. The 2013 Update addressed the status of the
various recommendations and ongoing projects from the 2008 Plan and the 2012 Update.
Importantly, the 2013 Update noted that the Moulton and Big Hole water supplies would be
able to comply with the Stage 2 Disinfection Byproducts Rule because of the operational
changes that had been put in place at those facilities. Consequently, the coagulation
system recommended for the Big Hole WTP in the 2012 Update was eliminated from the
improvement plan and replaced with a new permanent carbon dioxide feed system at the
Big Hole WTP to meet the water quality requirements. The Silver Lake WTP
recommended in the 2012 Update was also dismissed in favor of a water treatment plant
for Basin Creek. Preliminary design for the new Basin Creek WTP had already begun
when the 2013 Update was completed.
As of the 2013 Update’s completion, the Big Hole Diversion Dam and a new raw water
pump station had been completed. Additionally, the replacement of the Big Hole
Transmission Pipeline was about two thirds completed. The remaining recommended
improvements from the 2008 Plan and 2012 Update were reprioritized in light of these
completions and the newly required Basin Creek WTP.

1.2

Location
Location. Provide scale maps and photographs of the project planning area and any
existing service areas. Include legal and natural boundaries and a topographical map of
the service area.
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Butte is located in Silver Bow County and operates under a combined city-county
government. Silver Bow County is located in southwest Montana, and the community of
Butte is situated in a broad intermountain valley in the east-central portion of the county.
The Continental Divide, shedding water to the east and west to create the headwaters of
the Missouri and Columbia Rivers, forms a significant portion of the county’s eastern
boundary at the north end. To the south and east, it bisects the county into two parts.
The area is spectacular and rugged, yet fragile. Elevations range from 4,420 feet above
sea level in the extreme eastern portion of the county along the Jefferson River to over
10,000 feet at the top of the tallest peaks. The county is characterized by a few valley
areas along major drainage systems, including moderately steep to steep slopes in excess
of 6,000 feet in elevation, featuring rock outcrops. These slopes are predominantly
forested with Lodge Pole pine and Douglas fir, while a mixture of grassland and forest
(both aspen/cottonwood and coniferous areas) can be found on the more moderate slopes.
The planning area for this Water Master Plan Update includes the areas currently served
by the water system and areas potentially served by the system in the near future. As
shown in Figure 1-2, this includes the urbanized area of Butte (Butte does not have ‘city
limits’, but an Urban Boundary was established in 2010), Rocker, Ramsay, and the town of
Walkerville. A service area boundary was established for the 2008 Water Master Plan,
and it has been updated to include the Montana Connections Business Development Park,
as shown in Figure 1-3.

1.3

Environmental Resources Present
Environmental Resources Present. Provide maps, photographs, and/or a narrative
description of environmental resources present in the project planning area that affect
design of the project. Environmental review information that has already been developed
to meet requirements of NEPA or a state equivalent review process can be used here.
The 2008 Water Master Plan completed by Robert Peccia & Associates did a thorough job
of describing the environmental resources present. Please refer to Appendix 1A for a
discussion of the environmental resources present.

1.4

Population Trends
Population Trends. Provide U.S. Census or other population data (including references)
for the service area for at least the past two decades if available. Population projections
for the project planning area and concentrated growth areas should be provided for the
project design period. Base projections on historical records with justification from
recognized sources.
The population of Butte-Silver Bow has historically been tied to trends in the mining
industry. As such, the population of Butte generally declined for much of the 20th century
after a major population boom peaked in 1917-18. Beginning around 2000, the population
of the City began to stabilize and has since trended towards small but continued growth.
Historical population data and trends are shown in Table 1-3 and are projected into the
future using growth rates of 0.20% per year (which is consistent with the growth
experienced over the last decade), 1% per year (consistent with customer growth in recent
years), and 2% per year. A draft of the BSB Growth Policy Update was completed in 2020,
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and while the report does not include population projections it does provide a summary of
public input that states that ideally, in 10-15 years the County would accommodate a
population of 50-60k people which would equate to about a 2% per year growth rate as
shown in Figure 1-4.
There are many factors that impact growth, and there are a number of indications that
growth will continue and increase in Butte including the following;
The consent decree was signed in May 2020 signaling the beginning of the end of
Superfund in Butte. The stigma and risk associated with Superfund should lessen as
environmental cleanup projects are completed.
The consent decree includes a restoration and improvement project that will draw
people to the area.
Butte remains an affordable place to live, while cost of living continues to rise in the
nearby communities of Missoula and Bozeman.
Silver Bow County ranks second for in-state moves, meaning more Montanans are
moving to Silver Bow than almost any other County in the State.1
In addition to population growth, there are indications that the water system may take on
additional customers as follows;
There are areas of the community that have been developed on individual wells, and
they may choose to connect to the BSB system at some point including the Blacktail
Loop area, Terre Verde, and individual properties in the county.
BSB may consider taking ownership of the Rocker community water system.
Strong industrial and commercial growth continues in the Montana Connections
Business Development Park.

Table 1-3. Summary of Historical Population
Year

Actual Population

1990

33,941

2000

34,606

2010

34,209

2018

34,993

2030
2040
2050

1

Population
(Projections at
0.2% per year)

Population
(Projections at
1.0% per year)

Population
(Projections at
2% per year)

-

35,842

39,431

44,380

-

36,565

43,556

54,098

37,303

48,113

65,946

Montana Department of Labor and Industry, Montana Economy at a Glance, September 2019.

http://lmi.mt.gov/Portals/193/Publications/LMI-Pubs/Labor%20Market%20Publications/EAG0919.pdf
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Source: Butte-Silver Bow Comprehensive Plan Draft, Public Review Draft August 2020.
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Figure 1-4. Population Projections

1.5

Existing and Future Water Demands

In 2020, 34% of the

In addition to examining population trends, it is helpful to
customers are still on
understand changes in customer accounts and customer
a flat rate.
water usage, as well as production. Table 1-4 and Figure 1-5
show metered accounts and flat rate accounts over the past
few years. Note that the number of flat rate accounts are steadily decreasing with the City’s
efforts to convert flat rates to metered connections.

Table 1-4. Customer Accounts
Month/Year

Active Flat Rate

Active Meter

Total Customers

June, 2000

7,815

4,464

12,279

June, 2001

7,305

4,627

11,932

June, 2002

7,097

4,872

11,969

June, 2003

7,038

4,924

11,962

June, 2004

7,155

4,990

12,145

June, 2005

7,082

5,067

12,149

June, 2006

7,024

5,156

12,180

June, 2007

6,972

5,260

12,232

June, 2008

6,946

5,327

12,273
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June, 2009

6,898

5,415

12,313

June, 2010

6,654

5,704

12,358

June, 2011

6,404

5,995

12,399

June, 2012

6,103

6,373

12,476

June, 2013

5,875

6,589

12,464

June, 2014

5,659

6,826

12,485

June, 2015

5,486

7,052

12,538

June, 2016

5,380

7,174

12,554

June, 2017

5,342

7,204

12,546

June, 2018

5,051

7,449

12,500

June, 2019

4,636

7,891

12,527

June, 2020

4,469

8,106

12,575

June, 2021

4,301

8,370

12,671

14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

Active Flat Rate

Active Meter

Total Active

Figure 1-5. Number of Customers

1.5.1

Water Production
Figure 1-6 shows production from each of the three water treatment plants from 2010 to
early 2020. Figure 1-7 shows raw water production from all three water treatment plants,
along with total metered water use. Production is between 6 and 7.5 million gallons per
day on average while metered usage is about 2.5 MGD. The difference between those
two values includes flat rate customer usage and non-revenue water. Non-revenue water
can be authorized and unauthorized and may include water used for fire-fighting, street
sweeping, pipe flushing, hydrant testing, leakage from pipelines, meter errors, main
breaks, and theft.
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Million Gallons Per Day
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Moulton

Jul-19
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Jan-18

Jul-17

Jan-17

Jul-16

Jul-15

Jan-16

Jul-14

Jan-15

Jan-14

Jul-13

Jan-13

Jul-12

Jul-11

Jan-12

Jul-10

Jan-11

Jan-10

0.0

Total

Figure 1-6. Water Production by Treatment Plant

Million Gallons per Day (MGD)

8.00
7.00
6.00
5.00

Flat Rate Customers &
Non-Revenue Water

4.00
3.00
2.00
1.00
0.00
2016

2017

2018

2019

Water Production (average day, MGD)
Metered Customer Average Day Demand (MGD)

Figure 1-7. Comparison of Production and Consumption
As shown in Figure 1-7, water production has been decreasing over the last several years,
while metered usage remains flat. This is likely due to reductions in system leakage and
flat rate to metered use conversions. A discussion of general water usage trends is
provided in the subsequent section.
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1.5.1.4 Average Day and Peak Day
While the average annual information provides an important framework for understanding
the BSB water system, system peak day and peaking ratios are critical values needed for
water system operational reliability and system evaluation and design criteria. A summary
of the average and peak day values are shown in Table 1-5 and Figure 1-8. It is
noteworthy to examine historical water production data as shown in Figure 1-9. Average
day demands have remained fairly constant over the previous decades while peak day
demands have gone down.

Table 1-5. Average Day and Peak Day
Year

Average Day
Production (MGD)

Peak Day Production
(MGD)

Peak Day / Average
Day Ratio

2016

7.40

14.8

2.0

2017

7.26

14.0

1.93

2018

6.50

14.4

2.21

2019

6.20

13.9

2.24

Source: BSB Water Department, production spreadsheets

16

Million Gallons Per Day

14
12
10
8
6
4
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Figure 1-8. Water Production, 2016-2019
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Figure 1-9. Water Production, 1987-2007, 2008 Water Master Plan, RPA
This water master plan update is using current average day and current peak day
demands to evaluate the system for the following reasons;
Average day demands have remained fairly constant (or trended slightly downward)
for decades;
Peak demands have decreased;
Growth is occurring but at manageable levels (~1%); and
The metering program should further reduce water demands.

1.5.1.5 Per Capita Water Use
As noted above, an underlying element of the reduction in system demands may well be
reflected in the recognized reduction in water use per capita across the country since its
peak in 1980. This decrease has been attributed to a variety of factors including reduced
leakage, water conservation, water rates, water rate structures, water use efficiency (lowflow 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. A summary of the per capita water usage is shown in Table 1-6.
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Table 1-6.Gallons Per Capita Per Day (GPCD)
Year

Annual Meter Total
(gallons)

Number of Metered
Customers

Gallons Per Capita Per
Day (GPCD)

2016

935,990,167

7,174

159

2017

940,015,987

7,204

160

2018

886,250,367

7,449

146

2019

889,358,481

7,891

138

Notes: It should be noted that the gallons per capita per day represents the total metered
water use (including commercial, industrial, and irrigation), divided by the total number
of metered customers served by the water system, assuming 2.24 people per
household. Given the wide variation in customer type and usage per zone, gpcd should
not be used as a basis for actual per customer water use.
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 as shown in Table 1-6. 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 1-7 shows percapita water use for some cities in Montana and surrounding areas.

Table 1-7. Benchmark Water Use for Cities in Montana and Surrounding Areas
Year

Average Gallons per
Capita per Day (gpcd)

Miles City, MT

2010

150

Helena, MT

2010

170

Billings, MTd

2019

169

2015

113

Rapid City, SDb

2017

147

Missoula, MTc

2017

140

Butte, MT

2019

150

City

Bozeman,

MTa

a

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/rapidcity-news-room/water-conservation-measures-in-effect2986.html.
c
Missoula Water Master Plan, 2018. Value reported for
Missoula reflects residential metered water use.
d
Draft Billings Water Master Plan, 2020
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Seasonal Water Use
Figure 1-10 shows the seasonal variation
of water consumption based on the
Water demand in the summer
monthly water billing data available from
can be 3 times higher than
2016 through 2019. As shown, water
winter demands.
consumption is significantly higher in the
summer due to the increase in irrigation
demand; summer use varies year to year based on precipitation as well. For the BSB, the
monthly metered water usage ranges from about 1.5 million gallons per day (MGD) in the
winter to 5 MGD in the summer.
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Figure 1-10. Average Day Metered Water Demand by Month (2016-2019)

1.6

Community Engagement
Describe the utility’s approach used (or proposed for use) to engage the community in the
project planning process. The project planning process should help the community
develop an understanding of the need for the project, the utility operational service levels
required, funding and revenue strategies to meet those requirements, along with other
considerations.
Similar to previous planning projects, it is anticipated that this 2021 Water Master Plan
Update will be reviewed for public comment and presented to the County Commissioners
for review and approval prior to its implementation.
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Appendix 1B:

Environmental Resources Present
Source: 2008 Water Master Plan, prepared
by Robert Peccia & Associates
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