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ENGINEER’S REPORT 
 

Introduction 
 
This design report provides the criteria used as a basis of design for the proposed  
subdivision that will include a mixed-use commercial development located in Missoula, 
Montana. This report is submitted in conjunction with the Preliminary Plat and preliminary 
construction plans. This report is organized following the outline recommended in DEQ-
2, Chapter 10, Section 11.1 
 
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, as well as the proposed Remington Flats 
Subdivision. 
 
The proposed sanitary sewer extension will connect to an existing sanitary sewer 
manhole (MH-2) of record drawing P-07-019 located at the terminus of George Elmer 
Drive, south of the development. The proposed sewer main will also connect to the 
manhole (MH-4) of record drawing P-07-019 located at the terminus of Old Ranch Road. 
Please refer to the attached record drawings for more information regarding the existing 
sanitary sewer system in the project areas and tie-in locations. The sewer main is also 
anticipated to tie into the proposed 18” main 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 other sanitary sewer main extensions will be 8”. The 
sanitary sewer extensions will include approximately 1,191 lineal feet of 18” SDR-35 PVC 
sanitary sewer main pipe, 1,719 lineal feet of 8” SDR-35 PVC sanitary sewer main pipe, 
and eleven 48” concrete sanitary sewer manholes at full build out. 
 
The proposed sanitary sewer improvements are an extension of the City of Missoula 
sanitary sewer collection system. The owner and developer contact information are as 
follows: 
 

System 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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11.11 Problem Defined 

 
The proposed mixed-use commercial developments will occur on seven separate lots to 
be subdivided through the division of the parent parcel by the public roads proposed 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 to the north. 
There will be two 64’ rights-of-way coming onto the subject parcel from the proposed 
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, with the highest density permitted by the proposed zoning, the 
development could contain approximately 650 living units. The adjacent developments, 
44 ranch and Flynn Ranch, are currently served by the City of Missoula’s collection 
system. The proposed subdivision located to the west of the subject parcel, Remington 
Flats, is also expected to connect to the City of Missoula’s collection system and is 
currently undergoing subdivision review. 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), along with 8” PVC mains located in the Old Ranch Road and Pius 
Road 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.  
 
11.12 Design Conditions 

 
Peak Design Flow: 
 
The peak sanitary sewer design flow for the proposed subdivision was estimated using 
the wastewater flow rates outlined in Section 3.1 of Montana Department of 
Environmental Quality Circular 4. An average of 2.3 persons per living unit was used to 
calculate the total design flow for the proposed residential units. The total daily design 
flow for the entire development at full build-out, assuming the maximum density permitted 
by the proposed zoning, is calculated in Table 1. 
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Table 1. Peak daily flow rate for first development phase. 

Wastewater Source Unit Quantity 
Unit Flow Total Flow 

(gpd) (gpd) 

Residential Person 1495 100 149500 

    TOTAL (GPD): 149500 

 
A peaking factor is applied to the total daily flow to determine the design flow rate: 
 

Peaking Factor = 18 + √P
4 + √P = 18 + √1.495

4 + √1.495 = 3.68 

 
Using only the total number of residents as the population in the peaking factor 
determination results in a more severe, therefore conservative, peaking factor. Thus, the 
peak design flow rate for the development is calculated as follows: 
 

Q��� = 149,500 gpd ∗ "0.13 cf
gal % ∗ " day

86,400 sec.% ∗ 3.68 = 0.828 cfs 

 
Approximately half of the peak design flow for the development will flow through the 
existing 8” sanitary sewer main in the George Elmer Drive right-of-way after traveling 
through the proposed system.  The flows from the remaining half of the development to 
the west will flow through the proposed 18” main that will connect to the adjacent 
subdivision, Remington Flats. The existing 8” main then turns to the west into the 44 
Ranch residential subdivision where it increases diameter to a 12” main and travels along 
Horn Rd before making its way south to the City of Missoula Wastewater Treatment 
Facility. The capacities of the proposed new 8” and 18” sanitary sewer mains and the 
existing 8” and 18” sanitary sewer mains are calculated in the following section.  
 
Capacity of Sewer Mains: 
 
The capacities of the proposed and existing sanitary sewer mains were calculated using 
the Chezy-Manning formula: 
 

Q) = "1.49
n % AR,

-√s 

 
Where  s = pipe slope (ft/ft) 
  n = manning’s coefficient for PVC pipe 
  R = A/P  
  A = cross-sectional area of pipe  
 
The existing 8” sanitary sewer main in the George Elmer Drive right-of-way has a 
minimum slope of 0.4%. Thus, its capacity is calculated as follows: 
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Q) = "1.49
n % AR,

-√s = " 1.49
0.009% .0.349/.0.167/,

-√0.004 = 1.108 cfs 

 
The capacity of the existing main is over 1.34 times greater than the peak design flow for 
the development. Considering that the existing 8” sanitary sewer mains will only be seeing 
about half of the total peak design flow of the development; they will have a capacity 
closer to 2.67 times greater than the peak design flow. 
 
The proposed 8” sanitary sewer main will have a minimum slope of 0.4%. Thus, its 
capacity is calculated the same as the existing 8” pipe. The minimum slope of 0.4% is 
considered the worst-case scenario for the proposed sanitary sewer mains. The proposed 
8” mains will only see approximately half of the overall peak design flow rate because 
they only serve the portion of the development to the east of George Elmer Drive. 
 
The capacity of the 18” sanitary sewer main is calculated below; it is expected to have a 
minimum design slope of 0.12%: 
 

Q) = "1.49
n % AR,

-√s = " 1.49
0.009% .1.77/.0.375/,

-√0.0012 = 5.28 cfs 

 
The proposed 18” mains will have a capacity that is 6.37 times greater than the total peak 
design flow for the development. 
 
Future Wastewater Flows: 
 

a. At the time of this report, the wastewater flows were only analyzed for the entire 
proposed mixed-use subdivision development. There is no detailed information at 
this time about the future developments located to the north and east of the subject 
parcel and the corresponding wastewater flows. The proposed sanitary sewer 
main extensions will have manholes placed at the terminus of the two mains that 
run north and south in the George Elmer Drive and Old Ranch Road rights-of-way 
along the northern property boundary, with capped stubs installed into the adjacent 
parcels to facilitate future extension. A manhole with a capped stub will also be 
installed on the main that runs east to west at the terminus located along the 
eastern boundary in order to facilitate future extension.  

 
11.13 Impact on Existing Wastewater Facilities 

 
The capacities of the existing 8” sanitary sewer mains are discussed in previous sections. 
It is anticipated that there should be more than sufficient capacity in the proposed 18” 
mains included in the Remington Flats Subdivision and this proposed subdivision to serve 
both developments. The proposed sewer mains to be installed as part of the development 
will maintain a minimum 10-foot horizontal and 18-inch vertical edge-to-edge separation 
from all existing and proposed water transmission mains. 
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11.14 Project Description 

 
The sanitary sewer extensions will include approximately 1,191 lineal feet of 18” SDR-35 
PVC sanitary sewer main pipe, 1,719 lineal feet of 8” SDR-35 PVC sanitary sewer main 
pipe, and eleven 48” concrete sanitary sewer manholes at full build out.. At full build-out, 
the development could contain approximately 650 living units if the maximum density 
permitted by the proposed zoning were realized.  

 
11.15 Drawings 

 
Attached. 
 
11.16 Design Criteria 

 
The design criteria for this project follows the guidelines set out by the City of Missoula 
and the Montana Department of Environmental Quality Circular 2. For Sewer main criteria 
used, refer to the sanitary sewer construction plan sheets. 
 
The proposed conventional gravity sewer collection system is to be constructed to the 6th 
Edition of Montana Public Works Standard Specifications (MPWSS). In particular, the 
sewer main shall be both 8-inch and 18-inch SDR-35 PVC pipe. The manholes shall be 
a standard 48” diameter eccentric-type precast concrete manhole. 
 
11.17 Site Information 

 
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 Flynn-
Lowney Ditch. Existing slopes on the site are generally less than 5%. 
 
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.  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 project 
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. 
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11.18 Alternative Selection/Analysis 

 
The proposed sewer main extensions connect to existing gravity sewer mains directly 
adjacent to the proposed development. No other alternate plans were considered due to 
the proximity of the available City of Missoula sewer collection system. 
 
11.19 Environmental Impacts 

 
Environmental impacts will be negligible since the sewer main is a closed piping system 
that has eliminated any path for water mitigation. There are no known potential sources 
of adverse environmental impact on the project site.  
 

Operation and Maintenance 
 
These sewer lines will be owned, operated, and maintained by the City of Missoula. 

 
References 

 
Montana Department of Environmental Quality, “Design Standards for Public Sewage 
Systems”, Circular DEQ-2.  
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