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ENGINEER’S REPORT 
 
1.1.1General Information 

 
a. The proposed subdivision is to consist of seven mixed-use commercial lots located 

on a 20.21-acre parcel at the northern terminus of George Elmer Drive. The subject 
parcel does not currently have an assigned address; it is legally described as 
Parcel 8A of Certificate of Survey 6109 located in Section 12, Township 13 North, 
Range 20 West, P.M.M., Missoula County, Montana. Adjacent Developments 
include the 44 Ranch and Flynn Ranch residential subdivisions.  
 
Existing sanitary sewer infrastructure in the vicinity includes an 8” PVC gravity 
main in the George Elmer Drive right-of-way (Record Drawing P-07-019), and 8” 
PVC mains located in the Old Ranch Road and Pius Way rights-of-way. The 
existing system is owned and operated by the City of Missoula and was 
constructed in 2010 in the subject area. Record drawings of the existing sanitary 
sewer infrastructure are included within this submittal. Please refer to the included 
record drawings for more detailed information regarding the existing sanitary 
system in the project area.  
 
Existing water infrastructure can also be found adjacent to the subject parcel to the 
south in the City of Missoula Service Area. The 8” ductile iron main is located in 
the Pius Way, George Elmer Drive, and Old Ranch Road rights-of-way (Record 
Drawing 504-C) and was installed in 2009. The existing system is owned and 
operated by the City of Missoula. Record drawings of the existing water 
infrastructure are including within this submittal. Please refer to these drawings for 
more detailed information regarding the existing water distribution system in the 
project area. 
 

b. The proposed water main extension will serve the City of Missoula as an extension 
of the City’s existing water transmission system. 
 

c. Owner contact information:   City of Missoula 
435 Ryman Street 
Missoula, MT 59802 

 
 Developer contact information:       Tollefson Properties, LLC. 
       15311 Tyson Way  
       Frenchtown, MT 59834 
       (406) 360-4153 
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1.1.2 Extent of Water System 

 
a. The proposed mixed-use commercial development will occur on seven separate 

lots to be subdivided through the division of the parent parcel by the public roads 
to be constructed on the site. The proposed development will include the extension 
of the 80’ George Elmer Drive right-of-way through the middle of the subject parcel. 
There will be two 64’ rights-of-way coming onto the subject parcel from the 
adjacent development to the west, Remington Flats, which is currently undergoing 
subdivision review. The two roads continuing onto the subject parcel from 
Remington Flats will be in a tuning fork configuration with the northern road named 
Winchester Drive and the southern road named Remington Drive. The two roads 
will merge into one 64’ right of way that continues to the east through the subject 
parcel named Abby Lane. Lastly, the 64’ right-of-way of Old Ranch Road that 
parallels George Elmer to the east will be continued through the proposed 
development to the north. George Elmer is classified as a Minor Arterial with 
parking, and the rest of the roadways will be classified as Urban Local Streets. 
 
At full build-out the development could contain approximately 650 living units, if the 
maximum density permitted by the proposed zoning is realized. The proposed 
complete water main extensions will include approximately 1,188 lineal feet of 16” 
ductile iron pipe, 2,110 lineal feet of 12” ductile iron pipe, 104 lineal feet of 6” ductile 
iron hydrant lead pipe, and five fire hydrant assemblies. The proposed main 
extensions will connect to the existing 8” main in both the George Elmer Drive and 
Old Ranch Road rights-of-way and follow the same bearing of the roadways to the 
north where they will be connected by a cross at the intersection of the main east-
west roadway. The extension will tie into the 8” x 8” x 8” tee fitted with a blow off 
valve at the terminus of George Elmer Drive. The Old Ranch Road extension will 
tie into the existing 8” stub onto the property. The proposed 16” water main is 
anticipated to tie into the proposed 16” main in Remington Drive of the Remington 
Flats Subdivision near the southwest corner of the property and continue to the 
north end of the George Elmer Drive extension. All mains will be fitted with blow-
off valves at dead end locations to facilitate future extension. All proposed water 
main extensions will be located within the proposed rights-of-way.  
 

b. The proposed water main extensions will be fit with a blow-off  valve at the terminus 
of the two mains that run north and south in George Elmer Drive and Old Ranch 
Road along the northern property boundary to facilitate future extension. The main 
that runs east-west will also be fitted with a blow-off valve at the terminus located 
along the eastern boundary in order to facilitate future extension.  
 

c. The future service requirements for the proposed water main will be limited to the 
maximum possible living units on the subject parcel; a total of approximately 650 
living units at the maximum density permitted by the proposed zoning. The 
adjacent developments, 44 ranch and Flynn Ranch, are currently served by the 
City of Missoula’s distribution system. The proposed subdivision located to the 
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west of the subject parcel, Remington Flats, is also expected to connect to the City 
of Missoula’s distribution system and is currently under subdivision review. Future 
development of the adjacent properties to the north and west is expected and 
efforts to allow for future extensions have been made. 

 
1.1.3 Alternate Plans 

 
The proposed water main extensions connect to existing City of Missoula transmission 
mains directly adjacent to the proposed development. No other alternate plans were 
considered due to the proximity of the available City of Missoula water transmission 
system. 
 
1.1.4 Site Conditions 

 
a. The project site is currently a vacant lot with non-qualified agricultural use. 

According to the Missoula Urban Area Future Land Use Map, amended on 
February 13, 2017, the future land use of the subject property is Neighborhood 
Mixed-Use. In addition, the subject property falls within a future node development. 
The 2019 Missoula Area Land Use Element comprehensive plan recommends a 
land use of Community Mixed-Use. An irrigation ditch runs along the eastern 
property boundary and is a branch of the historic Flynn-Dougherty Ditch. Slopes 
on the site generally range from 1-10%. 

 
Geologically, this area is mapped on the Missoula West 30’ x 60’ Quadrangle 
Geologic Map (MBMG Open File Report 373) as Quaternary period Alluvium of 
Alluvial Terrace Deposits (Qat).  These deposits are characterized as well-rounded 
cobbles, gravel, and sand in deposits with flat topped surfaces that are 10 to 30 
feet above the present flood plain.  
 

b. Foundation conditions at building sites will be suitable for construction in 
accordance with recommendations outlined in the geotechnical report. 
 

c. Three nearby water wells located southwest of the site and data-based at the 
Montana Bureau of Mines and Geology, indicate a groundwater table depth 
ranging from 27 to 50 feet.  One of the well-logs includes a lithology of 10 feet of 
clay overlying gravel, cobbles, and sand with a few varying layers of clay that 
extended to 112 feet in depth.  This was the deepest of the three wells.  No bedrock 
was noted. Please refer to the projects Geotechnical Report for more information 
on the test pit locations. The groundwater table was not encountered in any of the 
test pits during the subsurface investigation. 

 
 
 
1.1.5 Water Use Data 
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a. The estimated maximum population which will be served by the proposed water 
main extensions on the proposed development will include an average of 2.3 
residents per living unit, for a total of 1,495 people.  
 

b. Water usage for the proposed development includes domestic water demands and 
irrigation demands. The average daily demand during the summer months, when 
landscaping requires irrigation, is calculated in this section. 
 
Average Daily Demand 
 
The average daily demand, including domestic demands and irrigation demands, 
was calculated based on the following assumptions: 
 
Domestic: 100 gallons per day, per resident 
Irrigation: Two inches applied per week during the summer months (June-August) 
 
The average daily domestic demand is calculated as follows: 
 D��� = 1,495 residents ∗ 100 gpd = 149,500 gpd 
 
The average daily irrigation demand during the summer months is calculated as 
follows: 
 

D��� = � 2"
week� � 1 

12"! �7.48 gal
ft( � � week

7 days� *33,802 ft, landscaping. = 6,020 gpd 

 
Thus, the total average daily demand during the summer months, when water 
usage will be at its most severe, is 155,520 gallons per day. 

 
c. Please reference the City of Missoula’s PWS (PWSID: MT0000294) on file for 

detailed information. 
 

d. Please reference the City of Missoula’s PWS (PWSID: MT0000294) on file for 
detailed information. 
 

e. Please reference the City of Missoula’s PWS (PWSID: MT0000294) on file for 
detailed information. 

 
1.1.6 Flow Requirements 

 
a. The peak instantaneous demand, the theoretical maximum amount of water that 

is likely to be used at any given time, was estimated for the project using the 
AWWA Modified Fixture Value Method for Domestic and the Required Maximum 
Flow Rate Calculator for Irrigation in the Pacific Northwest created by Washington 
State University. The estimated population of the proposed development was 
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determined by using the maximum density allowed by B2-2 Zoning Regulations 
per City of Missoula Title 20. 
 
For the purposes of the analysis, it is assumed that each living unit will include a 
kitchen sink faucet, dishwasher, one toilet with flush tank, one lavatory sink faucet, 
one bathtub, one shower heads, and a clothes washer. There will be approximately 
22 buildings in the development at full build-out. The combined fixture value for the 
average building in the full development is calculated in .  
 

Table 1. Combined fixture value calculation. 

Fixture or Appliance Number 

Fixture 

Value 

Pressure-

adjusted 

Fixture 

Value 

Total 

Fixture 

Value 

    (gpm) (gpm) (gpm) 

Faucet (Kitchen Sink) 650 1.8 1.8 1170 

Toilet (Flush Tank) 650 6 6 3900 

Faucet (Lavatory) 650 1.5 1.5 975 

Bathtub 650 8 8 5200 

Clothes Washer (Vertical Axis) 650 6 6 3900 

Shower (Single Head) 650 2.5 2.5 1625 

Dishwasher 650 1.3 1.3 845 

       

   Combined Fixture Value:  

 
The combined fixture value of 17,615 was applied to the demand curve shown in 
Figure 1. 
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Figure 1. Demand curve for AWWA modified fixture value method. 

 
The combined probable peak demand for domestic use is approximately 74 
gallons per minute, per building. Additional irrigation flows must be considered. To 
estimate the peak irrigation flow rate, the “Required Maximum Flow Rate” 
calculator for irrigation in the Pacific Northwest, developed by Washington State 
University, was used. Assuming a maximum use rate of two inches per week, 
applied to 33,802 square feet of landscaping with an efficiency of 75%, the 
maximum irrigation flow rate for the development is 6 gallons per minute. 
 

1.1.7 Sources of Water Supply 

 
The City of Missoula will be responsible for the source of water supply. Please reference 
the City of Missoula’s PWS (PWSID: MT0000294) on file for detailed information. 
 
1.1.8 Proposed Treatment Processes 

 
There are no proposed treatment processes for this project. The proposed water main 
will connect to the City of Missoula’s existing public water system.  
 
1.1.9 Sewage System Available 

 
The existing sewage collection system adjacent to the development are owned and 
operated by the City of Missoula. The proposed sewer mains to be installed as part of the 
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development will maintain a minimum 10-foot horizontal and 18-inch vertical edge-to-
edge separation from all existing and proposed water transmission mains. 
 

1.1.10 Waste Disposal 

 
Please reference the City of Missoula’s PWS (PWSID: MT0000294) on file for detailed 
information. 
 
1.1.11 Automation 

 
Automated controls are not proposed for this project. 
 

1.1.12 Project Sites 

 
a. Not applicable – alternate sites were not considered for this project. 

 
b. Adjacent developments include residential and residential-mixed use land uses. 

 
c. Please reference the City of Missoula’s PWS (PWSID: MT0000294) on file for 

potential source water pollution sources. 
 

1.1.13 Financing 

 
Please reference the City of Missoula’s PWS (PWSID: MT0000294) on file for detailed 
information.  
 
1.1.14 Future Extensions 

 
 Areas to the south and west of the proposed subdivision are developed or in the process 
of being developed. Future extensions are anticipated for the parcels directly north and 
east of the proposed subdivision. However, there is no information on when this future 
extension would occur. 
 
References 

 
Montana Department of Environmental Quality, “Standards for Water Works”, Circular 
DEQ-1.  
 
Washington State University, “ Required Maximum Flow Rate” Irrigation in the Pacific 
Northwest.  
































