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Overview of Water System 
Figure 3-1 shows the City water supplies, treatment facilities, pressure zones and 
backbone distribution system.  The following sections will give an overview of the City 
water supply, treatment and distribution. 

Supply 
The City currently relies on three primary sources of supply: 

• Missouri River 

• Tenmile Creek 

• Hale Collector (Eureka/Orofino) 

The Missouri River and Tenmile Creek are surface water sources.  They have historically 
supplied most (85%) of the City’s demand.  The Tenmile supply currently serves as a 
year-round source.  The Missouri River source is currently used in the summer months 
only.  

The Hale Supply is a groundwater source, served by two collectors: Eureka and Orofino.  
Together these two sources have historically supplied the remaining 15 percent of the 
City’s demand.    

Treatment 
The City of Helena operates two surface water treatment plants, the Tenmile WTP 
(TTP) and the Missouri River WTP (MRTP).  The TTP was constructed in 1990.  The 
TTP uses contact adsorption clarifiers and conventional filtration for turbidity removal 
and gas chlorination for disinfection.  The TTP is on the west end of the City.  Finished 
water is delivered by gravity.   

The MRTP was originally constructed in 1952.  The MRTP uses sedimentation and 
conventional filtration for turbidity removal and gas chlorination for disinfection.  The 
plant includes two pump stations (high zone and low zone) to deliver finished water.   

Distribution 
The City’s distribution system consists of two large pressure zones and five smaller 
zones. The system is served by eight reservoirs and pump stations located on the south 
end of the City.  The large zones are the Upper and Lower Malben-Woolston Zone.  
The five smaller zones are the Winne Zone, the Hale Zone, the Upper Hale Zone, 
Reeder’s Village, and Forrest Estates.   
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Missouri River System 
The following section reviews the capacity and condition of the Missouri River Water 
System.  The section follows the flow of water from the water right, to the supply line, 
through the treatment plant and into the distribution system. 

Missouri River Water Right 
The City of Helena purchases raw water for treatment at the MRTP from the United 
States Bureau of Reclamation as part of an irrigation project which delivers Missouri 
River water to the Helena Valley.  The contract for Missouri River water was renewed in 
2004.  Additional Missouri River water may be purchased up to an annual maximum of 
11,300 acre feet (10 MGD, average day).   

Missouri River Raw Water Delivery  
The MRTP raw water system is shown in Figure 3-2. The MRTP is located north and 
east of the airport.  It is supplied by the 
Regulating Reservoir located 3.5 miles 
east of the plant.  The Regulating 
Reservoir is fed by the Helena Valley 
Irrigation Canal from Canyon Ferry 
Reservoir, located 17 miles east of the 
City.  The pumping plant at Canyon 
Ferry has 300 cfs (194 MGD) capacity, 
with two 5,000 horsepower (hp) turbine 
driven pumps (head is 145 feet).  The 
pumps discharge into a 2.7 mile long 
tunnel (7-foot diameter), which feeds 
into the canal.   

The canal capacity is 300 cfs, with a 
bottom width of 14 feet and an average 
water depth of 5.5 feet.  The bulk of the 
water (>90%) from the Regulating 
Reservoir is used to irrigate area 
farmland (estimated 17,000 acres).   

Raw water flows into two intakes: one at elev
(estimated).  A gate structure includes valves 
The intake discharges by gravity from the regu
diameter pipeline.  The existing line is steel, 
thickness varies from 3/16 to 5/16 inch.  Alth
the line has not been thoroughly inspected sinc

When the Regulating Reservoir is full, there is 
MRTP.  At low water level, the delivery capa
pump station at Canyon Ferry is turned on 
elevation 3,820 feet, the high water level.  
October, with an average maximum water eleva

3

The maximum capacity of the raw water 
gravity pipeline from the regulating reservoir 

is 12 mgd. 
ation 3789.0 and one at elevation 3799.0 
to select which intake will be operating.  
lating reservoir to the MRTP in a 30-inch 
enamel lined, coated, and wrapped. Shell 
ough no major leaks have been reported, 
e it was constructed in the late 1950’s.   

sufficient head to deliver 12 MGD to the 
city drops to 9 MGD.  Historically, the 
in late March and fills the reservoir to 

Water is pumped from March till mid-
tion of 3814.1 feet in July. 

-3  
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Missouri River Treatment Facility 
The MRTP was originally constructed in 1959 and has since undergone a series of 
improvements.  Schematic views of the existing treatment process and site plan are 
shown in Figure 3-3 and Figure 3-4, respectively.   Figure 3-5 shows the capacity of each 
component of the Missouri River facilities.  The original plant included flocculation, 
sedimentation, filtration, gas disinfection and high service pumping.  In 1972, 
modifications were made to the plant, with the addition of tube settlers to the 
sedimentation basins, and changing the filter media from sand to a mixed media of 
anthracite coal, sand, and garnet.  In 1983, the plant capacity was expanded by adding 
additional flocculation and sedimentation.  Also, low-zone pumping and new alum and 
caustic feed facilities and an additional clearwell were added.  A detailed design criteria 
table is included in Appendix 3-A.  From 2000 to 2004, the following upgrades were 
made to the facility: 

• Filter underdrain and media were replaced in all filters.   

• Filter-to-waste and air scour capability was added. 

• Backwash operation was automated.   

• Partial filter valve and actuator were replaced.   

• A variable frequency drive (VFD) was added to one of the high zone pumps to 
better take advantage of finished water pipeline capacity and to conserve energy. 

Even with these modifications, there is still equipment from the original 1959 
construction being utilized at the plant.   

Specific operational and equipment problems related to plant reliability include the 
following: 

3-5  

• The butterfly valve used for raw 
water control is oversized.  

 
While the MRTP has been improved over 
the last five years, more improvements are 

needed to provide reliable supply. 

• The existing pumped-injection flash 
mix device for initial mixing of 
primary chemical experiences 
frequently clogs and is not 
operational. 

• The raw water inlet screening 
structure is improperly located in 
the process.  Screening should occur 
upstream of flash mix to avoid 
clogging of this unit. 

• Plant instrumentation and 
automation for flow control is minimal.  All flow rates, water levels, and 
pumping rates must be initiated manually and are therefore subject to human 
error, resulting in clearwell overflows and flooding. 

• The powdered activated carbon feed system is hazardous to operator safety.   
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These reliability and safety issues affect the ability of the existing plant to provide treated 
water on a firm, reliable basis.  When critical mechanical equipment, such as pumps, 
valves, and controls, either malfunction or become inoperable, the plant is unable to 
deliver water into the system.   

Missouri River Pretreatment  
The pretreatment processes at the plant, consisting of coagulation, flocculation and high 
rate tube settlers, do not perform adequately due to equipment failure and current water 
flow configuration.  Turbidity levels are not reduced significantly during pretreatment, 
even with 50 ppm alum doses. 

Rapid Mix 

The rapid mix utilizes a pumped jet-type mixing.  It is not currently being used due to 
issues with frequent pump and nozzle clogging from fish, frog and other debris.  In place 
of the rapid mixer, the coagulant is added by a secondary chemical diffuser in the raw 
water control box, which does not allow for effective mixing.   

Flocculation 

The existing flocculation basins consist of two trains that are designed to treat 6 MGD 
each, for a total of 12 MGD.  There are a number of problems that lead to ineffective 
flocculation, including: 

• The existing basins have two stage flocculation, which is not sufficient for 
promotion of large particle formation.   

• Excessive flocculation and floc shear occur at flows less than 8 MGD.  

• The existing exterior basins are covered, preventing visual assessment of the 
flocculation process. 

Sedimentation 

There are three existing sedimentation basins utilizing high rate tube settlers, which are 
designed to operate at rates greater than 2 gpm/sf.  These basins, however, tend to not 
operate effectively at higher loading rates and require significant maintenance.  The flow 
is also not evenly distributed through the settler module, so algal growth and scale tend 
to develop, requiring cleaning.   

Missouri River Taste and Odor Treatment 
Taste and odor have occurred in the Regulating Reservoir in the late summer and early 
fall.  These episodes have historically been treated with the addition of potassium 
permanganate at the Regulating Reservoir and activated carbon at the treatment plant in 
an attempt to oxidize and adsorb some of the undesired compounds from the treated 
water.  This issue has been mitigated in the past by shutting down the plant once taste 
and odor problems are detected in the distribution system and operating solely from the 
Tenmile supply.  
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Missouri River Corrosion Control 
There is currently no need for corrosion control chemical addition at the MRTP due to 
the low corrosivity of the source water and the fact that the facility is usually in operation 
along with the TTP where corrosion control chemical is added. 

Missouri River Disinfection 
The final step in the treatment process is disinfection.  Disinfection is currently 
accomplished with the addition of chlorine gas to the finished water.  The average 
residual for the plant is approximately 1.2 mg/L.  There are, however, operator safety 
issues observed at the existing plant related to the chlorine storage and feed facilities.  
Specific issues include: 

• Current safety code violations; 
• Inadequate and malfunctioning leak detection system; 
• Non-functioning ventilation system; and 
• Need for emergency gas scrubber or approved containment vessel. 

Missouri River Finished Water Storage and Pumping 
There are two existing clearwells, each 200,000 gallons. The clearwells are undersized for 
both equalization and obtaining contact time (CT) credit (required for 0.51 log Giardia 
inactivation) for chlorination at the design flow rate.  At current doses, proper 
disinfection is not obtained at plant flow rates above 7 MGD.  There are also health 
concerns caused by clearwell overflow and flooding of the adjoining pipe gallery and 
pumping station.  The clearwell does not have a suitable structure for positive overflow 
control and the gallery floor drains are piped within the existing clearwell structure. 

3-9  

 
The High Zone pump 
station and clearwell at 
MRTP limits capacity.

There are two finished water pumping stations at MRTP: a high zone station and a low 
zone station.  A single 24-inch line runs from the high service station into a 36-inch line 
at the airport and then to a 20-inch line into the distribution system.  A 20-inch line runs 

from the low zone pump station west along Canyon Ferry Road, 
passing the City wastewater treatment plant.    

Missouri River High Zone 

The high zone pumping station (HZPS) at MRTP consists of three 
400 hp vertical turbine pumps, each rated at 3 MGD capacity.  
Normally, two pumps are used for service with one as standby.  
Each pump is equipped with a pneumatically operated pump 
control valve that functions to allow the pump to start and stop 
against a closed valve.  In 2000, a variable frequency drive was 
added to one of the pumps. 

The HZPS also includes a large surge control tank designed with an 
oil/water interface to divide the air chamber from the water 
chamber.  There is no instrumentation or control system on the 
surge tank and the oil interface has been discharged into the 
distribution system on occasion due to control problems.  There is 
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a flow meter on the discharge of the HZPS and a flow signal is transmitted back to the 
PLC for display. 

The major problems with the HZPS are the age and condition of the pumps and motors.  
The insulation in the motors is severely deteriorated.  It is believed this is due to 
moisture that condenses in the motor during winter when the plant is off line and the 
building is cold.   The motors were rebuilt in 2005 to improve reliability.  

Missouri River Low Zone  
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The low zone pumping station (LZPS) delivers 
water to the Lower Malben-Woolston Zone.  This 
station consists of one 1.5 MGD capacity pump 
and two 3 MGD pumps.  The motor horsepowers 
are 125 and 300 hp, respectively.  The station has 
provisions to add one additional pump.  The pumps 
are manually started and stopped locally as water 
demand for the low zone changes.  The station 
pumps into a closed pressure zone with no 
reservoir storage tanks. 

The Low Zone Station is rarely 
used due to clearwell levels and 

too large of pump capacity. 

There are several problems associated with the 
LZPS.  The pumps cannot be operated if the level 
in the clearwell is below 4 feet of depth (the 
clearwell is 6 ft deep total).  If the level falls below 
this depth, the pumps will not receive adequate 
water from the clearwell.  The low zone pumps are oversized for demands typically 
experienced in the low pressure zone.  Therefore, when a low zone pump is turned on, 
the pressure on the discharge soon increases above the maximum set point and a 
pressure sustaining valve opens dumping water back into the clearwell.  As a result, the 
station is ineffective and is seldom operated. 

Overall Plant Capacity Summary 
Figure 3-5 shows the rated capacity of each component of the MRTP. The following 
describes the systems issues: 

• The raw water pipeline capacity is 9 MGD at low pool, 12 MGD at full pool. 
• Pretreatment has 12 MGD of capacity, but is ineffective. 
• Filters have 13.6 MGD of capacity (at a loading rate of 5 gpm/sf) with improved 

pretreatment. 
• Clearwell capacity is limited to 7 MGD. 
• Finished water pumping capacity is 9 MGD, with high zone only.  Low zone 

pumping is not included because it cannot be used regularly. 
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Figure 3-5 MRTP Capacities 
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1 Pretreatment has 12 MGD capacity, but is ineffective. 

Tenmile System 
The following section describes the Tenmile water system capacity and condition.  The 
section follows the flow of water from the water right, through the raw water supply 
system, through the treatment plant and into the distribution system. 

Tenmile Water Right 

Scott Reservoir provides storage 
in the Tenmile drainage. 

Water rights on Tenmile Creek used by Helena date 
back to 1864 and 1865 and are among the first water 
rights filed in the State of Montana.  The City of Helena 
purchased the water rights and all existing transmission 
and treatment facilities from the Helena Water Works 
Company in 1911.  The water in the Tenmile Creek 
drainage was first adjudicated in 1903 and amended in 
1966 to settle a dispute over water rights between the 
City and agricultural users in the Helena area.  As a 
result of adjudication and amendments, supply line 
capacity limitation, and hydrological limitations of the 
dependable annual water supply from Tenmile Creek, 
the City can use up to about 1,960 million gallons per 
year (MG/yr), or 6013 acre-feet (ac-ft) per year.   

3-11  
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Tenmile Raw Water Delivery Capacity 
Tenmile Existing System 

Red Mountain Canal conveys 
water from Banner Creek to 

Chessman Reservoir for storage. 
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Chessman Reservoir 
provides 194 MG of 

storage. 

The existing facilities for the Tenmile Supply 
include two mountain reservoirs and one canal.  
The Tenmile Raw Water System is shown in 
Figure 3-6. The two mountain reservoirs, 
Chessman and Scott, have a total combined 
capacity of 744 MG (2283 ac-ft), or 550 MG 
(1688 ac-ft) and 194 MG (595 ac-ft), respectively.  
Chessman is supplied by runoff from the Beaver 
Creek drainage and by diversion from Banner 
Creek through the Red Mountain Canal.  Scott 
Reservoir is supplied by runoff from the Ruby 
Creek drainage.  Water is discharged from these 
reservoirs into Beaver or Ruby Creek and is 
captured at the intakes to the TTP on Tenmile 

and Beaver Creeks south of Rimini.  Other intakes to this line 
exist on Minnehaha, Moose, and Walker Creeks.  The supply 
line to the treatment plant is 18-inch concrete.   

Red Mountain Canal consists of approximately 13,000 lineal 
feet (LF) of open unlined ditch, 11,800 LF of sheet metal 
flume and 500 LF of pipeline.  The flume was rebuilt in 1988.  
The sheet metal section of the flume leaks significantly.  The 
approximate capacity of the flume and pipeline is 9 MGD.  

The raw water intakes for the TTP are shown in Figure 3-7.  
There are a total of 6 diversions that move water from the 
creek to the conveyance pipe that feeds the TTP.  Each 
intake is upstream of Rimini Superfund site or on a creek 
feeding Tenmile Creek. 

Tenmile Challenges 

There are several challenges in the Tenmile raw water delivery system.  The deliverable 
wintertime flow rate to the TTP is often limited due to low stream flow and freezing 
conditions in the raw water conveyance channels.  As the water freezes, it either does not 
reach or cannot enter into the raw water intake for conveyance to the plant.  The TTP 
shutdown during the months of March and April in 1997 was due to low stream flow 
and icing conditions.  During that time, the City was supplied water from the Missouri 
River Plant which normally operates only during the summer.   

Tenmile Treating for Taste and Odor 
Historically, algae and taste/odor compounds have been effectively managed at the TTP.  
A significant algae population can be found in Chessman Reservoir every year.  Each 
July, City staff adds 10,000 pounds of copper sulfate to control it.  In addition, 0.5-1.5 
ppm powdered activated carbon is added at the TTP whenever Chessman Reservoir is in 
service to further control taste and odor compounds.    
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Tenmile Corrosion Control 
Based on the chemistry of the source water for the TTP, a corrosion control chemical is 
applied at the TTP.  Until early 2004, when the City wastewater treatment plant began 
exceeding their limit for zinc, zinc orthophosphate was added.  The City then moved to 
an ortho/poly-phosphate blend, which is added at a rate of 0.8 ppm to the finished 
water.  A residual of 0.4 to 0.5 ppm throughout the distribution system inhibits lead and 
copper release. 

Tenmile Disinfection 
Disinfection is accomplished by the addition of chlorine gas at the TTP, as is currently 
practiced at the MRTP.  Water is chlorinated at a dose of 1.0 mg/L as it enters the 
clearwell, and then again to 1.0 to 1.2 mg/L as it enters the distribution system.  The 
existing system is outdated and there are a number of safety issues, including: 

• System is not in compliance with current safety and fire codes; 

• Ventilation system needed; and 
• Eemergency gas scrubber or approved containment vessel needed. 
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Tenmile Treatment Facility 

The Tenmile WTP (constructed 
in 1990) operates successfully, 
but faces water supply risks. 

The TTP was designed for 9 MGD capacity and was constructed in 1990.  No 
substantive improvements have been made to the plant since that time.  The plant 
consists of an overflow/screen box, contact 
adsorption clarifiers and gravity mixed media 
filtration.  Finished water flows by gravity to the 
clearwell.   A schematic view of the treatment 
process is shown in Figure 3-8 and the hydraulic 
profile is shown in Figure 3-9. 

The filter media was evaluated in 2004.  The media 
gradation has changed significantly from when it 
was installed.  Finer media is located at the filter 
surface, reducing filter run times.  The media needs 
to be replaced to provide more reliable filtration.   
A detailed design criteria table is included in 
Appendix 3-B. 

Tenmile Finished Water Storage and Transmission 
The TTP has a 4 million gallon (MG) clearwell.  The estimated high water elevation of 
the clearwell is 4424.5.  The clearwell is hydraulically connected through a 30-inch line to 
the wet well for the backwash, surface wash and plant water pumps.  The minimum 
water surface elevation in the wet well for pump operation is 4417.0, leaving a 7.5 foot 
operating band.  Only approximately 70% of the available clearwell volume can currently 
be used.   

The TTP clearwell discharges through approximately 6 miles of 16-inch to 36-inch 
diameter water line.  Theses lines were constructed in the 1990’s and have not been 
inspected.   A flow control valve and pressure relief valves are located along the route.  
The maximum flow capacity of the treated water gravity transmission pipelines from the 
TTP to the City of Helena is approximately 8 MGD.   

Tenmile Wells 1 and 2 
There are two wells at the TTP. The wells provide a capacity total of 1050 gpm capacity.  
These wells are used to supplement the plant water system and can provide a limited 
amount of finished water capacity in case of an emergency.  They have also been used in 
the past to dilute the raw water during high turbidity events to maintain treatability. 

Samples for the Tenmile wells were taken in 2004 and sampled for Radon-222. The 
results are shown in Table 3-1.  These values exceed the 300 pCi/L MCL in the 
proposed Radon Rule. 

3-16  
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Table 3-1 Raw Water Quality Summary - Tenmile Wells #1 and #2  

Parameter Units Average 

Radon 222 – 
Tenmile Well #11

pCi/L 1230 

Radon 222 – 
Tenmile Well #22

pCi/L 3210 

1 One sample taken September 2004.  Precision (+-) 71.5 pCi/L. 
2 One sample taken September 2004.  Precision (+-) 91.3 pCi/L. 

Hale Supply 
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The Hale Supply consists of two sources: Orofino and Eureka.  The Orofino collector 
system obtains its water from a spring and shallow groundwater supplies captured by an 
infiltration system.  The Eureka collector and well sump lifts shallow groundwater 
captured from a historic mine shaft.   

 
MDEQ has listed the Orofino source as 

under the influence of surface water. 

Hale Water Right 
The City’s water right to Orofino dates back 
to 1866 and 1867, when 1.2 cfs (0.78 MGD) 
and 2.5 cfs (1.6 MGD) were certified.  An 
additional 1 cfs (0.65 MGD) water right was 
secured in 1912 for Orofino.  The City 
secured a 500 gpm (0.72 MGD) water right 
to Eureka in 1933. 

Hale Delivery Capacity 
Orofino 

The construction of the Orofino source is 
unknown.  A 1948 report indicates that 
there are multiple springs or subsurface 
drains that flow through a concrete circular structure into a 10-inch pipe that runs to the 
Hale Reservoir.  The structure is located in a swampy area near Cox Lane.  Surface water 
could be infiltrating into the structure.  The location of the springs and drains that serve 
the area is unknown.   

In addition, at some point a spring box was constructed that may or may not connect to 
the line from the circular structure.  The spring box is a rock and concrete box with 
water entering from the bottom of the box that then exits via a 10- to 12-inch cast iron 
pipe.  The spring box is in disrepair.  

The City has replaced the roof and overflow.  The source of water to the box is 
unknown. In the 1980s and 1990s, exposed sections of the 10-inch pipeline to Hale were 
replaced and improved.  A flow meter was added to continuously monitor and totalize 
flow. 

In April of 2003, MDEQ inspected the inlet to Orofino.  The report is included in 
Appendix 3-C.  

The Orofino system has an estimated capacity of 200 gpm (0.3 MGD) and typically 
supplies 112 MG/yr of water to the City. 
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Eureka Well and Pump Station 

The Eureka Well consists of a concrete lined shaft approximately 50 feet deep that has at 
least three laterals of unknown length providing water to a 8-foot by 10-foot by 13-foot 
deep sump.  The water surface is 34 feet, 9 inches below the top slab.  Two of the 
laterals are 6-inch diameter; one is 18-inch diameter.  The three laterals come into the 
sump about 39 feet, 6 inches below the well station top slab.  Like the Orofino supply, 
the source is essentially unknown.   

The system connects to the Hale Zone through an 8-inch line.  It also discharges to the 
Upper Malben Woolston distribution system directly via an 8-inch line.  Improvements 
were made to the Eureka well supply, including new pumps, telemetry and automated 
chlorination.   

The Eureka system has a firm capacity of 380 gpm (0.55 MGD) and typically provides 
208 MG/year of water to the City.   

Groundwater 
In 1992, the City of Helena was granted a municipal water rights reservation, which 
expires in 2035.  This reserves groundwater rights for the deeper of two aquifers that lie 
below Helena Valley.  This water right is documented in Appendix 3-D.  The 1997 
Master Plan Update suggested there is sufficient groundwater supply from which the 
City of Helena may draw.  Based on these recommendations, in 1998 the City conducted 
groundwater exploration.  

The summary report from the 1998 groundwater exploration, “Municipal Water Wells 
TH1 and PW1 City of Helena Groundwater Exploration Program Helena, Montana,” 
found that the well production from the test wells was much less than had been 
predicted in prior reports.  There were two wells drilled and tested.  The first well was 
740 feet deep, drawing from the deeper aquifer.  This well had a drawdown of 420 feet 
and produced an average pumping rate of 420 gpm.  The second well was 630 feet deep, 
drawing from the upper aquifer.  This well was pumped at an average rate of 300 gpm at 
a drawdown of 250 feet.  Samples taken from both wells showed levels of iron and 
manganese that were acceptable. 

Based on the completed test, the pumping capacity of the wells was much lower than 
what is necessary for a municipal water supply.  In order to meet the required demand, 
16 wells of similar size would be necessary.  In addition, private well supplies could be 
compromised if long term withdrawal from the aquifers were to take place.   

There are additional issues that could arise with the blending of groundwater and surface 
water.  Depending on the groundwater characteristics, it may be necessary to adjust the 
pH and/or alkalinity of the groundwater to prevent corrosion issues in the distribution 
system.  It may also be necessary to treat the groundwater for constituents such as 
arsenic and radon, depending which could add substantial cost. 

For the present, the City has chosen to pursue additional surface water supplies to meet 
growing demand.  To that end, a 40-year contract renewal with the US Bureau of 
Reclamation has been negotiated that can provide as much as 11,300 acre-feet of water 
annually from Canyon Ferry Reservoir.  The delivery system for this water is already in 
place via the Helena Valley Regulating Reservoir, canal system and pipeline to the 
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Missouri River water treatment plant.  A copy of the agreement between the City and 
USBOR can be found in Appendix 3-E. 

Distribution System Description 

Introduction 
To serve a growing community in an acceptable manner, water must be reliably 
conveyed to customers.  The City of Helena is served by a water distribution system 
consisting of reservoir pumping stations, and distribution mains.  Major distribution 
system components are shown in Figure 3-1.  The distribution system currently serves 
most of the core urban area.  However, some densely populated locales on the west and 
north sides of the city do not have City water service and utilize wells. 

The objective of this section is to describe existing distribution facilities, identify 
deficiencies that may require correction, and define desirable and undesirable 
characteristics that should be considered in the design of future facilities 

Existing deficiencies are particularly important.  Deficiencies include limitations that: 

• Complicate operations of the water distribution system; 
• Compromise reliability; 
• Lead to future capacity loss if not corrected; and 
• Compromise fire flow availability. 

Water System Model 
To evaluate the capacity of the existing water system and to establish a tool for planning 
future expansion, a hydraulic model of the distribution systems’ network was prepared.  
To develop the model, it was necessary to identify the magnitude of the water demands, 
including demands from residential, commercial, and industrial activities.  These 
demands are summarized in Chapter 5.   

The program WaterCadTM, developed by Haestad Methods, was used for this purpose.  
WaterCadTM is a commercially available program that uses an integrated visual display to 
present system information and to report hydraulic capacity. 

To create the model, three sources were used: 
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• City/County GIS data. 

Nob Hill Reservoir is the newest 
reservoir in the system. 

• As-built drawings of newly 
constructed facilities. 

• Billing data by parcel. 
A new model was created, rather than 
updating the City’s old model, because the 
City/County GIS data included a more 
complete data set that could be imported 
into the model.  A detailed discussion on 
model setup and calibration is included in 
Appendix 3-F. 
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Reservoirs 
There are eight water storage reservoirs within the City of Helena water distribution 
system: Nob Hill, Woolston Reservoir No. 1, Woolston Reservoir No. 2, Malben 
Reservoir, Winne Reservoir No. 1, Winne Reservoir No. 2, Hale Reservoir, and the 
Upper Hale Reservoir.  These reservoirs provide the following storage functions: 

• Operational storage to meet peak hour water demands within the distribution 
system. 

• Emergency storage to satisfy short term, emergency supply. 
• Storage for fire protection as required by the Insurance Services Office (ISO) 

and the City of Helena. 
Inspections of Malben, Hale, and Woolston Reservoirs and treatment clearwells were 
completed in 2005. 

Operational Storage  

Typically, water treatment and supply facilities are designed to meet maximum day 
demands within the system.  The purpose for storage reservoirs within the system is to 
provide a volume of water to satisfy peak hour or instantaneous demands in excess of 
the delivery capacity from the treatment facilities.  The water level and volume of water 
stored within a reservoir will fluctuate throughout the day.  During high demand periods 
(peak hour), the water level will drop as water flows from the reservoir into the system to 
meet instantaneous peak demands.  During low flow conditions, such as nighttime 
hours, the reservoirs are filled in preparation for the diurnal flow conditions of the next 
day.   

Emergency Storage  

In general, the recommended storage volume within a water system should be sufficient 
to satisfy water demands of 50 percent of a peak day.   

Fire Storage  

Woolston No. 2 has stagnant water in the 
winter. 

A portion of the water storage volume throughout the system is sized to provide fire 
flow for the City.  Volume requirements as 
established for residential fire flow are 1,000 
to 1,750 gpm, depending on square footage, 
for a period of two hours.  This equates to 
120,000 to 210,000 gallons of storage required 
for fire flow usages.  Another requirement 
established by ISO and the City is for 
commercial buildings.  This volume is 
required to handle a fire flow up to 3,750 gpm 
for a duration of three hours.  This equates to 
670,000 gallons which must be available for a 
commercial fire within the City.  All of these 
flows are over and above the normal water 
demands experienced in the City as satisfied 
by the water treatment and other supply 
sources.   

Table 3-2 contains a listing of each of the water storage reservoirs, type of construction, 
volume of each reservoir, and the normal usable (effective) capacity of the reservoir.   
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Table 3-2 Distribution Storage Reservoir Capacities City of Helens System 

Reservoir Type 
Volume 1 

(MG) 

Effective Capacity 2 

(MG) 

Nob Hill Concrete 4.0 4.0 
Woolston No. 1 Masonry 3.1 0 3

Woolston No. 2 Concrete 3.0 0 4

Malben Steel 4.0 2.7 
Hale Masonry 2.2 2.2 
Upper Hale Concrete 0.2 0.2 
Winne No. 1 Steel 0.5 0.5 
Winne No. 2 Steel 0.5 0.5 
Total  17.6 10.1 

1 Physical storage volume of reservoir.  Although not part of the distribution system, the 4 MG clearwell at the 
TTP is also available to support emergency supply to the City. 

2 Reservoir volume that is usable during normal water demand. 
3 Woolston No. 1 is currently out of service due to leakage problems. 
4 Woolston reservoir levels do not fluctuate except during extremely high demand events or low TTP flows. 

However, a significant portion of the existing reservoir capacity is not utilized during 
normal distribution system operations.  For example, water levels in either the Woolston 
No. 1 or No. 2 Reservoirs do not fluctuate significantly throughout the day under 
normal demand conditions and normal supply for TTP.  The elevations of these two 
tanks are such that pressurized flow from the Tenmile supply pipeline typically is too 
high to permit flow in and out of the Woolston Reservoirs.  As such, the long storage 
times create taste and odor problems in the Woolston Reservoirs.  During unique high 

flow conditions, such as heavy irrigation demands in the early spring, water 
drawn from these reservoirs results in the taste and odor problems within 
the southwestern portion of the City.  Under fire flow conditions, however, 
water stored in the Woolston Reservoirs would be available for fire 
protection. 

The complete volume of the Malben Reservoir is not always usable.  If the 
water level in the Malben tank drops to below 8 feet of depth, the 

Dalhausen Pump Station, which takes suction from this reservoir, experiences significant 
suction head problems and causes the pumps to lose flow and cavitate.  As a result, 
operations personnel try to maintain the Malben Reservoir tank level above the 8-foot 
depth.  Consequently, the volume below 8 feet is not available for pumping into the 
Winne Zone or for other usages.   

Of the 17.6 MG 
storage in the 
distribution 
systems, only 10.1 
MG is available. 

The total effective and usable capacity from the eight reservoirs amounts to 
approximately 10 million gallons.  The remaining volume is not available for normal 
operating use. 

The information below provides a brief discussion and overview for each of the eight 
reservoirs which serve the City of Helena water distribution system. 
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Nob Hill Reservoir  

Nob Hill Reservoir is an at-grade 4 MG prestressed concrete tank.  It was constructed in 
2000 and is the newest reservoir in the system.  The reservoir is in good condition and 
provides gravity supply to the Malben Zone and pumped supply to the Winnie Zone, via 
the Nob Hill Pump Station.   A 16-inch reservoir overflow line discharges to a natural 
drainage course.   

Woolston Reservoirs  

Woolston Reservoir No. 1 is a partially buried, rectangular shaped masonry structure.  In 
the 1960s, a roof was constructed over the reservoir and the volume was reportedly 
increased from 2.1 to 3.1 MG.  It is presumed that the increased volume was 
accomplished by raising the overflow elevation.  The reservoir has been lined with a 
cementateous coating, but due to excessive leakage, Woolston No. 1 has been out of 
service for several years.  Water leakage from the reservoir surfaced as a small spring 
discharging down hill from the reservoir.  The rate of flow from the leakage was 
measured at approximately 60,000 gallons per day.  It is presumed that the observed 
water leakage is from a piping connection located beneath the reservoir.   

Woolston Reservoir No. 2 is a partially buried, cylindrical reservoir with a reported 
capacity of 3.1 MG.  This reservoir was re-roofed in late 1977.  Water from the Tenmile 
supply pipeline flows into the Woolston reservoirs by gravity.  An altitude valve at the 
inlet terminates flow to the reservoir when full.  As described above, stagnant water and 
quality degradation occur in the reservoir during the winter months or low flow 
conditions.  

Malben Reservoir  

Malben Reservoir is the backbone of the 
distribution system. 

This reservoir is a ground level, steel tank with a capacity of 4 MG.  The Malben 
Reservoir was constructed during the 
late 1950s.   The roof support system 
and steel sidewalls at the ice line are 
reportedly in very poor condition.  A 
structural inspection of the steel tank 
was completed in 1988, which identified 
significant pitting and corrosion 
throughout the tank.  During an 
inspection of the floor, some cracking in 
the lap joint welds and the shell-to-floor 
welds was observed.  The inspection 
recommended welding, repair, and 
repainting of the steel tank.  

Unfortunately, due to the critical function which the Malben Reservoir performs in 
maintaining pressures and storage capacities within the system, it is difficult to take the 
reservoir out of service for the needed maintenance, repairs, and painting.   

The City recently completed construction of a new 36-inch supply line to the Malben 
Reservoir from the crosstown connector and the Missouri River supply line.  With this 
connection, the Malben tank is the backbone of the water distribution and storage 
system. 
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Winne Reservoirs   

Winne reservoirs were recoated in 
2001. 

The two Winne Reservoirs are each ground level, 
steel tanks with a combined capacity of 1 MG.  
Winne No. 1 was constructed in 1972.  City 
personnel conducted an internal inspection of the 
tank in 1995 and the tank was reported to be in 
satisfactory condition. Winne No. 2 was 
constructed in 1985, doubling the storage capacity 
in the Winne Zone at that time. The interiors of 
both tanks were recoated in 2001.   

Hale Reservoir  
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In the 1970s, a roof was added to Hale 

Reservoir. 

The Hale Reservoir is a partially buried, rectangular shaped masonry structure with 
approximately 16 feet of water depth.  In the 
late 1970s, a roof was constructed over the 
reservoir.  Previously, this reservoir was open 
to the atmosphere, which posed a water 
quality concern.  The volume of the Hale 
Reservoir is 2.2 MG.  Upon inspection, it was 
noted that the overflow pipe is no longer 
functional.  

The Hale Zone and reservoir are isolated 
from the rest of the distribution system.  
However, excess water from the Hale Zone 
can flow back into the Upper 
Malben-Woolston Zone through a small 
diameter pipeline and manually operated valve 
located at the intersection of Miller and 
Warren.  At certain times and during high use 

periods, City personnel will manually open this valve to allow excess water from the 
Eureka well to flow through the Hale Reservoir and supplement supply to the lower 
zones.  However, since this valve is manual, it is difficult to control and the Hale 
Reservoir level must be continuously monitored and the value adjusted so that the 
reservoir will not overflow or drain empty. 

A fence has been build around the reservoir to increase security.  

Upper Hale Reservoir  

The Upper Hale Reservoir is a partially buried concrete tank with a volume of 200,000 
gallons.  The tank construction was completed in 1994 and is in good condition.  The 
reservoir provides treated water storage and fire flow protection for residents in the 
Upper Hale Zone.   

Pump Stations 
Seven different pumping stations are located within the City of Helena water distribution 
system.  Two of these pumping stations are located at the MRTP and pump water into 
the Lower and Upper Malben-Woolston Zones.  The remaining pump stations function 
to transfer stored water from a lower zone into a higher-pressure zone within the system.  
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Design characteristics of the existing stations are listed in Table 3-3. Only the Reeder’s 
Village station has emergency power generation. 

Table 3-3 Existing Design Capacities of Distribution Pumping Stations 

Description Units Criteria 

Lower Malben-Woolston Zone   
  Number Pumps no.  3 
  Capacities gpm 1,040, 2080, 2080 
  Size hp 125, 300, 300 
  Firm Capacity 1 gpm 3,000 
   
Upper Malben-Woolston Zone   
  Number of pumps no. 3 
  Capacity, each gpm 2080 
  Size, each hp 400 
  Firm Capacity1 gpm 4,000 
  Drives Constant 

VFD 
2 
1 

   
Dalhausen Pump Station   
  Number of pumps no. 3 
  Capacity gpm 700, 700, 1100 
  Size hp 60, 60, 75 
  Firm Capacity 1 gpm 1400 
   
Eureka Pump Station   
  Number of Pumps no. 2 
  Capacity, each gpm  400 
  Size, each hp 60 
  Firm Capacity gpm 400 
   
Upper Hale Pump Station   
  Number of pumps no. 2 
  Capacity, each gpm 80 
  Size, each hp 10 
  Firm Capacity 1 gpm 80 
   
Nob Hill Pump Station   
  Number of pumps no.  2 
  Capacity, each gpm 900 
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Description Units Criteria 

  Size hp 50 
  Firm Capacity gpm 900 
   
Reeder’s Village Pump Station   
  Number of pumps no.  3 
  Capacity, each gpm 75, 150, 1750 
  Size hp 5, 10, 75 

Firm Capacity gpm 225 
   
Forrest Estates   

Number of Pumps no. 3 
Capacity each gpm.  30, 500, 500 
Size hp 3, 25, 25 
Firm Capacity gpm 530 

1 Capacity with largest pump out of service. 
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Nob Hill pump station is the newest 
station in the distribution system. 

Nob Hill Pumping Station  

This station was constructed in 2000 in 
conjunction with the reservoir. Two centrifugal 
pumps, each 900 gpm capacity, discharge to a 14-
inch line to the west (toward Winne) and an 8-
inch line to the east (to serve new East Side 
development).    A liquid chlorine system feeds 
chlorine based on flow, as needed.  Pump control 
is performed either at the local control panel or 
from the Tenmile WTP.     

 

Eureka pump station is in good 
condition. 

 

 

Eureka Pumping Station  

This facility is a deep sump that collects water from 
several underground infiltration galleries.  This station 
was reconstructed with a new building and pump 
rehabilitation in 1994.  The Eureka well is equipped 
with two 60-hp vertical turbine pumps.  Normally, 
only one pump is operated at a time.  The water is 
pumped directly into the distribution system and to 
Hale Reservoir.  Pump control is all performed 
manually from a local panel.  The pump discharge 
rate must be throttled to prevent well drawdown and 
pump shutoff.   
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Upper Hale Pump Station  

Upper Hale pump station is in good 
condition. 

This station was constructed in 1994 to supply 
water to the Upper Hale Zone and reservoir.  The 
station is equipped with two 10-hp centrifugal 
pumps.  The pumping rate is 80 gpm.  The Upper 
Hale pumping station is connected into the water 
system telemetry and can be controlled from the 
TTP.  The station also houses a chlorination 
system to re-chlorinate water as it is pumped into 
the Upper Hale Zone.  This chlorination facility 
also provides primary disinfection for the 
Orofino supply as it enters the Hale Reservoir.  
The pump station is located adjacent to and at the 
foot of the hill at the existing Hale Reservoir.   

Dalhausen Pump Station  

The Dalhausen Pump Station is located adjacent to the existing Malben Storage Tank.  
This station supplies water to the Winne Zone.  The Dalhausen Pump Station is 
equipped with three split-case centrifugal pumps.  Pumps No. 1 and No. 2 are each 60 
hp pumps with a reported individual capacity of 550 to 700 gpm.  The pumps would 
have a combined capacity of 1,250 gpm, but the discharge line is undersized and it is not 
possible to run both pumps simultaneously.  Pump No. 3 is a 70 hp pump with a 
capacity of 840 to 1,120 gpm.  Due to suction head considerations, the pumps cannot 
operate when the water depth in the Malben Reservoir is below 8 feet.  In addition, 
Pump No. 1 has a recurring history of air binding that has not been corrected.   

The existing Dalhausen Pump Station does not 
have sufficient capacity to supply peak water 
demands currently experienced in the Winne 
Zone.  However, with the addition of the Nob 
Hill Pump Station, the two pump stations can 
meet peak demand.   

3-28  

Forrest Estates Pump Station  

This pumping station supplies water to a small 
subdivision located above La Grande Canyon 
Boulevard.  There is no storage within this 
system.  Water pressure is maintained by 
operation of a 5 hp centrifugal Goulds pump. 
There are also two 25 hp pumps at this station 
to provide fire flows. However, it is difficult to maintain working order of these high 
flow capacity pumps due to infrequent use.  This pump station is planned to be 
upgraded to provide both fire flows and residential demand flows.  The upgrade may 
include a companion reservoir at a suitable elevation for the fire storage and pump 
operating storage.  

Forrest Estates Pump station may be 
rehabilitated to provide fire flows. 

Reeder’s Village  

The City constructed the Reeder’s Village Pumping Station to supply water to supply  
the Reeder’s Village development.  This pumping station pumps water from the Upper 
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Malben-Woolston Zone into the subdivision distribution piping.  The pump station 
includes two pumps to meet residential demands: one 50 gpm and one 75 gpm.  In 
addition, one 1,750-gpm-fire flow pump is provided. 

Pressure Reducing Valves (PRVs) 
There are a total of six pressure reducing valves separating the Upper and Lower 
Malben-Woolston Zones.  In addition, there are two PRVs located on the MRTP 
transmission pipeline which supplies water to the Helena Airport complex and the new 
National Guard complex.  All of the existing valves are operational but require frequent 
maintenance and adjustment.   

Piping 
The City of Helena water distribution system consists of miles of pipeline ranging in size 
from small diameter service connections to 36-inch supply mains.  The majority of the 
water supply mains are ductile iron pipe.  Other pipe materials consist of cast iron, 
galvanized iron, ductile iron, steel, copper, and polyvinyl chloride (PVC).  The greatest 
improvement to the water distribution system has been a focused plan for replacing old 
and deteriorating piping.  In the past 20 years, the City has replaced several miles of 
distribution piping, which has greatly reduced leakage within the system and improved 
delivery of water throughout the City.  The City currently spends several hundred 
thousand dollars annually for pipeline replacement. 
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Appendix 3-A Existing Design Criteria - Missouri River Water Treatment Plant 

Description Units Plant Values MDEQ Requirements 

MRTP    

Plant Flow Rate MGD 

gpm 

12 

8,340 

 

Flash Mix    

Type: Pump-Injection    

Number no. 1 2 minimum 

Mixing Energy, G sec-1 1,000 -- 

Pump Capacity gpm 100 -- 

Size hp 3 -- 

    

Flocculation Basins    

Type: Rectangular, Vertical, Shaft, 
Mechanical, Two-Stage 

   

Number Basins no. 2 2 minimum 

Stages Per Basin no. 2  

Dimensions, Each Stage ft x ft 24.5 x 24.5  

Water Depth ft 14  

Volume, Each Stage ft3 8,400  

Total Volume ft3 33,600  

Detention Time min. 30 at least 30 min. 

Floc Mixers Per Basin no. 2  

Total Floc Mixers no. 4  

Motor Size (Two-Speed)    

1st Stage hp 3, 1.3  

2nd Stage hp 1, 0.44  

Energy Input (G)    

1st Stage sec-1 60, 30  

2nd Stage sec-1 30, 15  

    

Sedimentation Basins    

Type:  Rectangular, Tube Settlers w/ 
chain & Flight Sludge 

   

Number no. 3  
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Description Units Plant Values MDEQ Requirements 

Dimensions (L x W)    

Basins No. 1, No. 2 ft x ft 69 x 25  

Basin No. 3 ft x ft 105 x 24  

Water Depth    

Basins No. 1, No. 2 ft 11.5  

Basin No. 3 ft 14  

  Volume, Each    

Basins, No. 1, No. 2 ft3 19,800  

Basin No. 3 ft3 35,000  

      Total Volume ft3 74,600  

Flow Distribution, Each    

Basins No. 1, No. 2 MGD 3, each  

Basin No. 3 MGD 6  

Surface Loading Rate    

Basins No. 1, No. 2 gpm/ 
ft2

2 2 

Basin No. 3 gpm/ 
ft2

2.5 2 

Detention Time    

Basins No. 1, No. 2 min. 71 >240 

Basin No. 3 min. 62 >240 

Horizontal Velocity    

Basins No. 1, No. 2 fpm 1.0 <0.5 

Basin No. 3 fpm 1.66 <0.5 

Weir Loading    

Basins No. 1, No. 2 gpd/ft 15,000 20,000 

Basin No. 3 gpd/ft 20,000 20,000 

    

Filters    

Type: Gravity, Mixed Media, Rate-
Flow Controlled, Pumped Backwash, 
Air Scour, Leopold gravelless 
underdrains, Filter to Waste 

   

Number no. 8 at least 2 

Dimension (L x W) ft x ft 18 x 15  
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Description Units Plant Values MDEQ Requirements 

Area, Each ft2 270  

Total Surface Area ft2 2,160  

Filtration Rate gpm/ 
ft2

3.9  

Maximum Rate (One in Backwash) gpm/ 
ft2

4.4  

Filter Media    

Anthracite Coal    

Depth in 28.5  

Effective Size mm 0.95 - 1.05 0.8 to 1.2 

Uniformity Coefficient -- 1.4 <1.85 

Silica Sand    

Depth in 12  

Effective Size mm 0.45 – 0.55 0.45 to 0.55 

Uniformity Coefficient -- 1.40 <1.65 

Total Depth in  40.5 at least 24” 

Total L/d Ratio -- 1,195  

Backwash Rate gpm/ 
ft2

14.5 15 to 20 

Air Scour Rate cfm/ft2 4.0  

Backwash Pumps no. 1  

Capacity gpm 4,700  

Size hp 100  

Backwash (Volume Estimate)    

Backwash (10 min) gal 40,000  

Total gal 42,430  

Unit Backwash Volume (UBWV) gal/ ft2 157  

    

Clearwells    

Type:  Rectangular, Buried, 
Reinforced Concrete 

   

Number no. 2  

Water Depth, Max. ft 6  

Volume, Each gal 200,000  

Detention Time, Each min 24  
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Description Units Plant Values MDEQ Requirements 

Blowers    

Type:  Positive displacement    

Number no. 2  

Capacity, Each scfm 1,080  

Size, Each hp 50  

Filter to Waste Pump    

Type:  Centrifugal    

Number no. 2  

Capacity, Each gpm 810  

Size, Each hp 5  

    

High Service Pumping Stations    

Type:  Vertical Turbine    

High Zone Pumping Station    

Number of Pumps no. 3  

Capacity, Each MGD 3  

Size, Each hp 400  

Low Zone Pumping Station    

Number of Pumps no. 3  

Capacity MGD 1.5, 3, 3  

Size hp 125, 300, 300  

    

Sludge Lagoons    

Type:  Earthen, Trapezoidal Shaped    

Number no. 2  

Sludge Production Estimates    

Production Rate dry 
lbs/MG

160  

Annual Sludge Production dry 
lbs/yr 

32,000  
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Appendix 3-B Existing Design Criteria - Tenmile Treatment Plant 

Description Units Plant Values MDEQ Requirements 

TTP    

Plant Flow Rate MGD 

gpm 

8 

5,556 

 

Contact Adsorption Clarification (CAC)    

Type: Rectangular, Buried, Reinforced 
Concrete 

   

Number no. 4 at least 2 

Dimension (L x W) ft x ft 15x11  

Water Depth, Max. ft2 5.5  

Volume, Each ft2 6,788  

Detention Time, Each, (One unit out 
of service) 

min. 4  

    

Filters    

Type: Gravity, Mixed Media, Rate-
Flow Controlled, Pumped Backwash, 
Fixed Grid Surface Wash, Wheeler 
Underdrain 

   

Number no. 4 at least 2 

Dimension (L x W) ft x ft 25x13  

Area, Each ft2 325  

Total Surface Area ft2 1300  

Filtration Rate gpm/ ft2 4.3  

Maximum Rate (One in Backwash) gpm/ ft2 5.7  

Filter Medias    

Anthracite Coal    

Depth in 22  

Effective Size mm 1-1.1 0.8 to 1.2 

Uniformity Coefficient -- </=1.7 <1.85 

Silica Sand    

Depth in 9.5  

Effective Size mm 0.45-0.55 0.45 to 0.55 

Uniformity Coefficient -- </=2.2 <1.65 
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Description Units Plant Values MDEQ Requirements 

High Density Sand 

Depth in 4.5  

Effective Size mm 0.2-0.32  

Uniformity Coefficient -- </=2.2  

High Density Support Gravel    

Depth in 3  

Effective Size mm 1.14-1.16  

Uniformity Coefficient -- </=2.2  

Total Support Gravel Depth in 12  

Total Depth in  48 at least 24” 

Surface Wash Rate gpm/ ft2  2 

Backwash Rate gpm/ ft2 15-17 15 to 20 

Backwash Pumps no. 2  

Capacity gpm 5,525  

Size hp 125  

Surface Wash Pumps    

Capacity gpm 300  

Size hp 30  

Backwash (Volume Estimate)    

Surface Wash (3 min) gal 900  

Backwash (10 min) gal 221,000  

Total gal 221,900  

    

Clearwells    

Type:  Trapezoidal, Earthen, Lined, 
Uncovered 

   

Number no. 1  

Dimension (L x W) ft x ft 300x260  

Water Depth, Max. ft 12  

Volume, Each gal 6,000,000  

Detention Time, Each min 1080  
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Description Units Plant Values MDEQ Requirements 

Sludge Lagoons    

Type:  Earthen, Trapezoidal Shaped    

Number no. 3  

Sludge Production Estimates    

Production Rate dry 
lbs/MG 

104  

Annual Sludge Production dry lbs/yr 251,500  
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Appendix 3-C Inlet Inspection and Classification of Orofino
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Appendix 3-D Missouri River Groundwater Reservation
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Appendix 3-E Missouri River Water Service Contract
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Appendix 3-F Model Setup and Calibration 

Model Setup and Calibration 

Planning the specific fire flow availability to meet the requirements of each building 
individually within a jurisdiction would require an excessive amount of resources.  
Typically, communities identify “typical” fire flow requirements by land use or zoning 
designations as a way of assessing the levels of service to be provided to customers on an 
equivalent basis.  For example, the water system would provide all single family 
residences the same level of fire protection, regardless of floor area or construction type.  
The typical fire flow requirements used for planning the City of Helena water system are 
described below. 

The floor area for residential construction normally ranges from 1,200 square feet (sf) to 
as large as 4,000 sf.  Construction normally consists of wood frame and fire sprinkling is 
not normally provided.  Per the UFC, the larger wood frame homes would require a 
greater amount of fire flow than the smaller wood frame homes.  A 4,000 square foot 
home requires 1,000 gpm for a 2 hour duration.  Homes that are larger than 4,000 sf are 
less common and could require greater fire flow.  For example, the Reeder’s Village and 
Forrest Estates subdivisions include homes with 4,800 square feet, thus requiring 1,750 
gpm for 2 hours, per the UFC.  Improvements to the distribution system to serve larger 
homes could be evaluated on a case-by-case basis. 

According to Helena zoning, some light commercial is permitted in some residential 
zones.  This light commercial includes schools, doctor’s offices, pharmacies, etc.  
Maximum commercial square footage required in an R-O district (residential office) is 
1,500 sf.  A commercial structure up to 12,700 sf is only required to have 1,500 gpm for 
2 hours.  For 1750 gpm flow requirement, a commercial structure can be up to 17,000 sf.  
Based on our interpretation of the code, residential areas will be modeled with a 1000 
gpm fire flow requirement (1750 gpm goal), with the exception of R-O, which will be 
classified at 1750 gpm.  Total storage requirement for these zones will be dependent on 
whether any commercial is permitted per current zoning. 

Business zones, which include mid rise and high rise structures, commercial buildings, 
warehouses, schools, and retail businesses, have fire flow requirements that range 
depending on the construction type and square footage.   

Commercial-light manufacturing (CLM), manufacturing-industrial (M-I), and the Airport 
zoning include structures with large square footage.  The largest identified from aerial 
photography was at almost 90,000 sf.  Required fire flow for this extreme case is 4250 
gpm for four hours.  Other structures range between 40,000 and 70,000 sf in this zone, 
which places fire flow requirements between 3,000 and 3,750 gpm for 3 hours. The 
result of the Table 7-2 in the previous Fire Flow Requirements section summarizes the 
varying land use types located in each zone. 

 

 




