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Butte Water System

Complex System

• System draws water from 
several separate raw water 
impoundments and streams

• 3 separate treated water 
sources:

– Big Hole/ South Fork; 
Moulton; Basin Creek

• 7 different pressure zones 
in distribution

• 4 finished water storage 
reservoirs

EL. Δ 2000’



Mining

• As early as the 1860’s water shortages threatened the viability of fledgling 
town

• Local surface waters were contaminated – unfit for consumption

• The City quickly became dependent on water sources distant from the City 
limits

• By 1891 Butte stood at a crossroads – needed reliable water supply 



Underground Fires

• Mining properties were large 
consumers of water

• Underground fires required 
an enormous quantity of 
water quickly



Butte Water Company

• A.S. Bigelow organized the Butte City Water Company in 
1891

• May 1891 – City council granted exclusive contract to 
Butte City Water to deliver water to the mining properties 
and the City’s inhabitants

• Butte City Water promised to spend $2M to develop new 
water sources



Basin Creek Dam

• Basin Creek Dam No.1 started early spring of 1892

• Located at the junction of Bear Creek and Basin Creek south 
of the City

• Elevation 5887; capacity approximately 364 million gallons

• Still didn’t provide enough water to meet demand



Big Hole River/South 

Fork Supply
• On the Atlantic side of the 

Continental Divide

• Pumping water 27 miles across the 
divide

• Only system at the time in the US to 
move water from Atlantic to Pacific 
Drainage

• Involved construction of South Fork 
Reservoir (13.4 MG Cap)

• By 1902, Big Hole/SF system 
provided an additional 4MGD to 
Butte



Moulton Supply

• Completion of system required the construction of Moulton 
Reservoir

• Completed in 1907 (elevation 6,756’)

• 224 million gallon capacity

• Served the City’s highest elevation pressure zone by gravity



Moulton WTP

• 2 MGD Capacity

• Averages < 1 MGD

• Highest Pressure Zone

• Direct Filtration



Big Hole WTP

• Commissioned in 1995

• Rated at 16 MGD, but can 
only produce a max of about 
12 MGD under best 
conditions

• Treats water from Big Hole 
River and South Fork 
Reservoir

• Struggles to meet demand 
and treatment goals in spring



Basin Creek

• Basin Creek source is an unfiltered surface water supply

• Basin Creek supplies up to 40% of Butte’s annual water use

• Currently, water flows to town by gravity



Basin Creek Filtration

• On December 31, 1991 
MDHES determined that 
filtration of Basin Creek supply 
was not required

• On August 18, 2010 MDEQ 
issued BSB notice that 
filtration avoidance was being 
rescinded

• Montana DEQ now requires it 
to be filtered

– Protect against waterborne 
pathogens like 
cryptosprodium

– Reduce the formation of 
disinfection byproducts



Disinfection Byproducts (DBPs)



Steps Taken by BSB to Control DBPs

• Improve total organic carbon (TOC) Removal:

– Switched primary coagulant at both filtration plants from proprietary 
blend to alum

– Introduced CO2 at Big Hole WTP to lower pH

– Implemented UV-254 monitoring

• Control Raw Water TOC

– Preemptive application of algaecide

• Manage Water Age

– Cycle tank levels constantly

– Improvements to the largest tank

• Chlorine Dosing

– Reduction in chlorine demand resulted in lower dosing

– Chlorinator at BC now operates on flow rather than residuals



Goals

• Maintain existing Basin Creek source - 1892

• Meet MDEQ requirements for filtration

• Retain as much gravity character of existing system 
as possible to:

– Reduce operating costs and 

– Enhance reliability

• Minimize waste / maximize recovery

• Design automated system

• Cost less than $30M

• Prevent DBP formation

• Displace water from BH 
source when its toughest 
to treat



Map?



Membrane Filtration Process Selected

• Membrane Procurement

– Pressurized ceramic 
membrane filtration 
selected

– Serial #001 in the United 
States

– Several advantages 
including higher 
pressures, longer run 
times, warranty



Facility Locations

• Many potential locations were narrowed down based on the 
following:

– Proximity to power

– Proximity to sewer

– Availability/price of land

– Access roads

– Wetlands/floodplains

– Elevation



Herman Gulch Site



Selected Hydraulic Scenarios

• Mainly designed for gravity flow

– On-demand



Selected Treatment Process



Selected Treatment Process



Setting Demand – Southside Pump Station

• Transfer water from the lowest zone to upper zones and 
storage tanks

– Water into southside zone is metered

– SSPS run on VFD to make up difference for desired 
daily Q

– Stable operation of WTP

– Maximize good cheap water



• Recovery Membrane Filter

– 99.95% recovery

– Ability to use polymer

• Turn over standpipes daily

Backwash Recovery



Ceramic Membrane



Summary of Highlights

• New membrane technology

– 6 month CIP interval

– 99.95% recovery

– Ability to use polymer

• On-demand gravity flow

• Setting demand



Questions?

Nathan Kutil, HDR

Butte-Silver Bow Basin Creek WTP 

will Advance Montana to National 

Forefront
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