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Executive Summary 

Associated Engineering was authorized by the Town of La Ronge, through the project manager Glen Gillis 
of SaskWater Corporation, to undertake a study of Parcel J, which is the area bounded by Boardman 
Street, Studer Street, Bedford Street, Cook Crescent and Lawton Crescent.  The purpose of the study was 
to assess feasibility of development of the area to residential subdivision (ie: the Mowery Subdivision) and 
to complete preliminary design of the first phase of development. 
 
The work involved compiling records of the Town’s water and sewer infrastructure and previous 
geotechnical information, coordination of a new geotechnical investigation and analysis of the data, 
assessment of the existing infrastructure’s ability to service the new subdivision, and developing options for 
upgrading and servicing, including order-of-magnitude cost estimates. 
 
A conceptual lot layout for over 200 lots developed including two options for the first phase of development.  
Analysis at the existing infrastructure showed that it is likely possible to service the entire new subdivision 
by upgrading and expanding the existing water and sewer network, although a number of issues with 
existing were identified, including lack of capacity at Sewage Pump Stations (SPS) No. 8, 7 and 2 due to 
suspected high infiltration and wet inflows, and uncertainty around the configuration of the existing water 
loop no. 3.  It is recommended that these issues be investigated further prior to construction of development 
beyond phase one. 
 
The cost for Phase One Option 2 is estimated at $1.68 million for 32 lots, or $53,000 per lot not including 
costs of potential upgrades to SPS 8 or development type levies collected to pay for upgrades to common 
infrastructure that would be required to service future phases. 
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1 Introduction 

The Town of La Ronge (the Town) has authorized Associated Engineering (AE) to undertake preliminary 
design of the proposed Mowery subdivision.  With the growing population and new housing demands there 
is a need to expand the existing infrastructure to accommodate the town’s population growth.  The area 
surrounding the proposed Mowery subdivision has been developed over several phases dating back to the 
1970’s.  The future Mowery subdivision is the next phase of development in this area and will include 
several streets, crescents and cul-de-sacs, with an excess of 200 lots likely to be developed within a total 
area of 36.5 hectares. 
 
Figure 1 in Appendix A shows the study area and the relative location for this development.  This report is a 
summary of our preliminary findings regarding municipal servicing and development of this concept. 
 
1.1 OBJECTIVE 

The main objectives in this report are as follows: 
1. To summarize previously gathered data along with new data obtained during this project; 
2. Examine the feasibility of this subdivision and the compatibility with existing infrastructure in the 

area; 
3. Provide and evaluate infrastructure options for servicing the new development with water, sanitary 

sewer and drainage along with phasing of potential construction; and 
4. Provide recommendations and estimated costs for the first phase. 

 
1.2 BACKGROUND 

Information and data used in preparation of this report includes: 
 Record drawings of subdivision development obtained from the Town 
 The EPA Net water system hydraulic model obtained from UMA/AECOM for the 2008 La Ronge 

Regional Project. 
 The 1999 Saskatchewan Municipal Affairs, Culture and Housing Northern Infrastructure Study, 

AE/UMA (the SMACH report) 
 The 2005 Waterworks System Assessment (2005 WSA) report by UMA/AECOM 
 The May 2002 Sewage Pump Station Analysis draft report by UMA (2002 UMA report) 
 Lift station pump hour records obtained from the Town 
 Geotechnical information from subdivision record drawings 
 Geotechnical information from a January 2009 test hole drilling program conducted by P. 

Machibroda Engineering Ltd. (PMEL) 
 Geotechnical information from a January 2009 test pit excavation program conducted by AE. 
 Cut line clearing and topographic surveys in 2008 and 2009 conducted by AE 
 Site visits by AE design staff on December 10, 2008 and January 12, 2009. 
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2 Existing Conditions 

2.1 AREA TOPOGRAPHY AND DRAINAGE 

Contours of the study area were generated from survey data (using Autodesk Land Development Desktop) 
and are shown in Figure 2 in Appendix A.  An overall drainage concept for the area is also included.  It is 
notable that the contours and drainage are approximate only, due to the density and spacing of survey data 
(25 meter grid) which is limited due to the extensive tree cover. 
 
In general terms the area appears to drain from the north and west (near Mowery Place and Studer Street) 
south to the area between Kowalski Place and Cook Crescent.  Drainage in the area is currently 
accommodated via a system of culverts alongside and perpendicular to Bedford Drive directing flows to the 
southeast of Bedford and Louis Road. 
 
2.2 GEOTECHNICAL 

Geotechnical information was obtained from previous subdivision record drawings as well as the 2009 
drilling and test pit excavation programs.  Figure 3 in Appendix A shows the location of all test holes which 
have been drilled in the area; Figure 4 shows test holes data from the 1974 drawings, Figure 5 shows test 
holes data from the 1976 drawings and Figure 6 shows test holes and test pits data from the 2009 program. 
 
Generally the soils consist of organic peat overlying variable deposits of sand, silt, clay and glacial till.  
Auger refusal was encountered in several holes indicating the presence of a highly variable bedrock layer.  
Groundwater was also encountered in several holes.  Locations with bedrock less than 2.5 m from surface 
and groundwater less than 1.0 m from surface are highlighted in Figure 3.  Areas with multiple occurrences 
as such have been shown as “difficult to service due to soil conditions.” 
 
Appendix B contains the 2009 geotechnical report prepared by PMEL as well as the AE test pit records. 
 
2.3 POTABLE WATER 

Potable water for the Town comes from the water treatment plant located on the shore of Lac La Ronge, 
and is distributed via three reservoirs and three potable water loops.  Figure 7 – Existing Water System 
shows the existing distribution loops around the new subdivision. 
 
According to the 1999 SMACH report, the distribution system consists of epoxy coated steel, high density 
polyethylene (HDPE) and polyvinyl chloride (PVC) pipe.  According to record drawings, some older mains 
are Ductile Iron (DI).  The water mains are typically 150 mm diameter while some side streets are serviced 
by 50 mm diameter pipe.  Most structures are serviced with 20 mm diameter heat traced or thaw wire 
copper service pipe from the mains. 
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The water treatment plant has two reservoirs, 1A and 1B, that feed Loop No. 1, which services the area 
from La Ronge Ave to Hildebrand Drive, Bedford Drive and Lawton Crescent.  Reservoirs No. 2 and No. 3 
are also supplied by Loop No. 1.  Reservoir No. 2 feeds Loop No. 2 which supplies Studer Street from 
Lawton Crescent to the south end of Quandt Crescent, Riese Drive, Dalby Crescent, and Mowery Place.  
Reservoir No. 3 feeds Loop No. 3 which supplies Studer Street from the south end of Quandt Crescent to 
Boardman Street, Sinotte Crescent, Aronec Place, Thompson Crescent, Sewell Place and the industrial 
area west of Highway No. 2.  Table 2-1 below, from the 2005 WSA, summarizes the potable water 
infrastructure for La Ronge. 
 

Table 2-1 
Water System Capacities 

Equipment Rated Capacity 
(1) 

Demand 
Condition 

Required Capacity 

Current Demand 2015 Demand (2) 

Raw Water 
Intake Structure 

Unknown Peak Day + 12% 
backwash 

32.1 L/s 39.2 L/s 

Raw Water 
Intake Line 

Unknown(3) Peak Day + 12% 
backwash 

32.1 L/s 39.2 L/s 

Raw Water 
Pumps 

53.6 L/s @ 
23.8 m TDH 

Peak Day + 12% 
backwash 

32.1 L/s 39.2 L/s 

Water Treatment 
Units 

50 L/s(4) Peak Day + 12% 
backwash 

32.1 L/s 39.2 L/s 

Treated Water 
Reservoir 1A & 
1B 

2,750 m3 2 days at 
average day 
demand 

2,640 m3 (5) 2,640 m3 (5) 

Backwash Pump 72.0 L/s @ 
13.7 m TDH 

16 USGPM/ft2 + 
53 USGPM 
surface wash 

72 L/s 72 L/s 

Backwash Sump 200 m3 One backwash 
cycle per filter 

82 m3 82 m3 

WTP Distribution 
Pumps (Loop 1) 

76 L/s @ 
56 m TDH 

Peak Hour (6) 59.9 L/s 73.0 L/s 

WTP Standby 
Pump (Loop 1) 

31.5 L/s @ 
56 m TDH 

   

Treated Water 617 m3 2 days at 172 m3 (7) 535 m3 (7) 
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Equipment Rated Capacity 
(1) 

Demand 
Condition 

Required Capacity 

Current Demand 2015 Demand (2) 

Reservoir No. 2 
(Loop 2) 

average day 
demand 

Reservoir No. 2 
Distribution 
Pumps (Loop 2) 

19 L/s (8) 
@ 46 m TDH 

Peak Hour (6) 4.5 L/s 14.0 L/s 

Reservoir No. 2 
Propane Engine 
Driven Standby 
Pump (Loop 2) 

50.8 L/s 
@ 54 m TDH 

   

Treated Water 
Reservoir No. 3 
(Loop 3) 

2,700 m3 2 days at 
average day 
demand 

450 m3 (7) 812 m3 (7) 

Reservoir No. 3 
Distribution 
Pumps (Loop 3) 

27.0 L/s  
@ 53 m TDH 

Peak Hour (6) 11.7 L/s 21.2 L/s 

Reservoir No. 3 
Propane Engine 
Driven Standby 
Pump (Loop 3) 

50.8 L/s 
@ 54 m TDH 

   

 
(1) Information from Water Treatment Plant record drawings or operation and maintenance manuals. 
(2) Current demands + 2% annual growth.  Future growth will be directly from Loop No. 2 and Loop 

No. 3. 
(3) Maximum capacity limited by required net positive suction head (NPSH) of raw water pumps. 
(4) Currently operating at 33 L/s. 
(5) Distribution Loop No. 1 services 80% of current distribution system. 
(6) With both distribution pumps running. 
(7) For area serviced.  See description under section 2.1 of WSA. 
(8) Installed in 2006. 

 
2.3.1 Regional System Upgraded Water Capacities 

The Town is a partner in the Lac La Ronge Regional Water Corporation, which is in the process of 
upgrading the water supply, treatment and distribution for the area.  As part of this project, the raw 
water supply, water treatment and Loop No. 1 capacities are all being upgraded, with completion 
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expected mid 2010.  The future capacity for La Ronge that has been accommodated in the design 
allows for a future La Ronge population of 4,147 people (20 years at 2% growth using 2006 base 
population estimated at 2,725) or an additional 1,400 people approximately.  This Mowery 
Subdivision will likely be the major growth area for the Town and the future capacity (for supply) 
from the regional system should be enough to supply the new Mowery Subdivision provided the 
distribution system loops can be upgraded (to be discussed later in this report). 

 
2.4 SANITARY SEWER 

The existing sanitary sewer network for the entire town is shown in Figure 8.  Information was not available 
for all areas, however the network and contributing areas for the Town’s sewage pump stations are shown 
approximately. 
 
The sewage system surrounding the proposed subdivision consists of gravity sanitary sewer mains which 
collect sewage from adjacent lots and deliver it to one of three pumping stations.  See Figure 9 for SPS 
collection areas for the study area.  The gravity sewer is typically made of 200 mm diameter vitrified clay tile 
or PVC pipe.  Service connections are typically 100 mm diameter clay tile or PVC pipe. 
 
2.5 SEWAGE PUMPING STATIONS 

La Ronge has 12 sewage pumping stations which collect and pump sewage from the community to the 
sewage treatment plant.  The area surrounding the proposed subdivision development is serviced by three 
Sewage Pump Stations (SPS): No. 2, No. 7 and No. 8.   
 
SPS No. 8 (commissioned in April 1978) collects from the industrial area west of Highway 2 plus the west 
side of Studer, south of Quandt Crescent (247 lots) and pumps through a 150 mm force main which 
discharges to MH-10 near the north entrance to Quandt Crescent.  It then gravity flows to SPS No. 7.   
 
SPS No. 7 (commissioned in 1976) collects from the north area of Studer north of Quandt Crescent 
including all of Reese Drive and its connecting roads (147 lots) and pumps via a 150 mm cast iron force 
main east on Studer connecting to the 150 mm force main at Bedford and Studer.  From there, the sewage 
flows to the sewage and treatment plant via a 250 mm force main.   
 
SPS No. 2 (commissioned in 1974) collects from the portion of Studer Street east of Riese and the area 
along Bedford south of Studer Street (135 lots); from Diefenbaker, Kowalski and Guy Place (44 lots); as 
well as servicing the flows from SPS No. 1 and SPS No. 10 (approximately 96 units total).  SPS No. 2 
discharges via a 150 mm forcemain that is twinned with a 200 mm forcemain running on the east side of 
Bedford Drive (installed in 1994).  The forcemain from SPS No. 3 (200 mm) ties into this forcemain at a 
point just north of Louis Road on Bedford Drive.  At a point just north of Bedford and Studer this 200 mm 
forcemain connects to the 250 mm forcemain running to the STP.  The 150 mm forcemain from SPS No. 1 
joins the original 150 mm forcemain from SPS No. 2 just north of SPS No. 2.  This original forcemain 
continues on the west side of Bedford and joins the 150 mm forcemain from SPS No. 7 at Bedford and 
Studer where it becomes a 250 mm forcemain. 
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SPS 8 Forcemain – Plugging Issues 
Discussions with Wally Perada of the town’s Public Works department have revealed operational problems 
with the force main servicing SPS No. 7.  Along Studer Street, south of Lawton Crescent, the force main 
has become plugged and flow is restricted, likely at the low point where a “flush out” was installed.  This 
repeated plugging required flows from SPS No. 7 to be diverted during the study period to the gravity sewer 
(MH-1) at Lawton Crescent and Studer Street, which flows to SPS No. 2.  As a result, all flows from SPS 
No. 7 and No. 8 during the period of this study are reported to be pumped through SPS No. 2.  This places 
an unnecessary strain on the pumps at SPS No. 2.  From discussions with the Town staff, the Town 
corrected this problem during the summer of 2009. 
 
Data from the 2002 Sewage Pumping Station Analysis report by UMA, (contained in Appendix C) and the 
2005 WSA by AECOM is summarized below in Table 2-2. 
 

Table 2-2 
Sewage Pumping Station Capacity and Flow Estimates 

Sewage 
Pumping 
Station 

Number(4) 

Pumps  
To 

Pump Hp and 
Manufacturer(1) 

Pumping 
Capacity 
L/s (@ m 
TDH) (1) 

Existing 
Wet Well 
Size (L) 

Recom. 
Wet Well 
Size for 

pump (L)(2) 

Average 
Model 
Inflow 
(L/s)(3) 

Peak Model 
Inflow (L/s)(3) 

1 2 15/Morris 18.2/9.1 850 3030 2.5 4.9 

2 STP 30/Morris 21.6/15.2 3000 4000 4.9 9.8 

3 STP 30/Flygt 35.0/? 4600 4755 18.2 34.5 

4 3 7.5/Morris 22.0/? 3700 3300 9.9 19.8 

5 4 15/Gourds 5.7/? 600 1600 2.5 5.0 

7 STP 7.5/Gourds 19.2/7.3 2700 3300 9.0 18.0 

8 7 7.5/Morris 14.2/11 2000 2550 5.2 10.4 

9 3 2/Aurora-P. 5.7/12.2 1600 n/a 2.0 (est.) 4.0 (est.) 

10 2 7.5/Morris 25.6/5.2 700 n/a n/a n/a 

Notes:  
(1)  The pump sizes and capacities listed are from the 2002 UMA “Sewage Pump Station Analysis” and the 
2005 AECOM WSA and should be confirmed.  The capacities appear to be based on 90 percent of the 
manufacturer ratings.  Pumps in SPS No. 3, 4 and 5 were changed between the 2002 UMA study and the 
2005 WSA and the discharge head at duty points (TDH) was not available for these pumps.   
(2)  The 2002 UMA report did not provide a rationale for the “Recommended Wet Well Size”. 
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(3)  Origin of the “model” flows was not fully explained in the 2002 UMA report. 
(4) There is no SPS No. 6.  There are three other sewage pumping stations that were not studied in the 
2002 UMA report: Police Point SPS 11, East La Ronge Ave SPS 12, and the Senior Citizen’s pumpstations.  
The 2005 WSA reported they each pump less than one hour per day, capacity unknown, all pump to SPS 3.   
 
2.6 SEQUENCE OF WASTE WATER FLOWS 

Three sewage pump stations discharge directly to the STP via the 250 mm force main starting at the 
intersection of Bedford and Studer: SPS 2, 3, and 7.  All the other flows from the remaining SPS’s are 
directed to the gravity systems for these three or to their forcemains as shown below: 
 
 
   150    150 
SPS 8           SPS 7    
 
SPS 10 
 
  150   150    250  
SPS 2           STP 
 
  150    200 
SPS 1 
 
 
SPS 5 
 
SPS 4 
  200 
SPS 3  
 
SPS 9, Senior Citizens SPS, Police Point SPS 11 and East La Ronge Avenue SPS 12 (configuration 
unclear and not part of this study). 
 
 
Note:  This sequence of wastewater flows has been determined from the 2002 UMA Study, 1994 record 
drawings from Bullee Consulting Ltd., and 2007 records from AECOM. 
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2.7 ANALYSIS OF SANITARY FLOWS 

The Town has provided log sheets of daily pump hour meter readings for SPS No. 2, No. 7 and No. 8 for 
the 2008 calendar year.  An estimate of sewage flows was made from pump run times and the original 
pump capacity (ie: worst case versus using the 90 percent efficient capacities assumed in the 2005 WSA) 
with the results summarized in Appendix C.  Flows are estimated assuming 24 hour between hour meter 
readings.  Analysis showed the following: 
 
 SPS No. 8 (original Capacity 15.8 L/s; reported capacity 14.2 L/s) 

 Dry weather months (November through February) averaged 4.4 L/s with maximum day of 
these months at 7.9 L/s; 

 Wet weather months saw maximum day flows of 21.1 L/s; wet in-flow estimated at 0 to 13.2 
L/s (ie. 21.1 minus 7.9) 

 Over the entire period the average day was 4.9 L/s; 
 

 SPS No. 7 (Original Capacity 22.1 L/s; reported capacity 19.2 L/s) 
 Dry weather months (November through February) averaged 12.1 L/s with maximum day of 

these months at 16.6 L/s; 
 Wet weather months saw pump  hours in excess of 25 per day; estimated maximum day 

flows of 23.0 L/s; wet in-flow estimated at 6.4 L/s (ie. 23.0 minus 16.6); 
 Over the entire period the average day was 11.6 L/s; 

 
 SPS No. 2 (Original Capacity 24.0 L/s; reported capacity 21.6 L/s) 

 Dry weather months (November through February) averaged 7.6 L/s with maximum day of 
these months at 12.0 L/s; 

 Wet weather months saw pump hours in excess of 30 per day; estimated maximum day 
flows of 30.0 L/s; wet in-flow estimated at 0 to 18 L/s (ie. 30 minus 12) 

 Over the entire period the average day was 7.8 L/s; 
 Note:  Over the one year period there were a number of high pump hour readings, some of 

which corresponded to operator notes about problems (plugging, debris in pumps, etc). 
 Note:  Pump hour records indicate that Pump No. 1 runs more frequently than Pump No. 2.  

Records also show that total hours combined often exceeds 24 hours suggesting both 
pumps must operate in tandem excessively.  This indicates there may be a problem with  
Pump No. 1, perhaps due to a poor impeller, debris, plugging or other factors.  It is 
recommended that a pump down test be performed to help identify problems with Pump 
No. 1. 

 
The SPS data analysis is contained in Appendix C.  The data for the lift stations is not detailed enough to 
estimate a peak hour factor so a typical value of 2.0 X max dry day plus wet in-flow will be used to calculate 
the current peak as follows: 
 
Current Peak flow = (2 x max day) plus Extraneous flow 
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SPS 8 Peak flow = (2 x 7.9) + (0 to 13.2) = 15.8 to 29.0 L/s 
SPS 7 Peak flow = (2 x 16.6) + (0 to 6.4) = 33.2 to 39.6 L/s 
SPS 2 Peak flow = (2 x 12.0) + (0 to 22.2) = 24.0 to 46.2 L/s 
 
Note:  These estimates of current peak flow or “worst case” all exceed the rated capacities of the installed 
pumps.  Further investigation is recommended. 
 
2.8 SEWAGE TREATMENT 

The sewage treatment plant is located at the north end of Bedford Drive.  Sewage flows to the plant via a 
single gravity main. 
 
Sewage treatment is accomplished through a sequencing batch reactor process.  According to the 2005 
WSA the sewage treatment plant has two units with a combined capacity to treat 28.1 L/s (2420 m3/day) of 
raw sanitary wastewater and  a peak flow capacity of 80.1 L/s.  Effluent is discharged into a muskeg area 
located to the north of the plant.  The muskeg drains to McGibbon Bay on Lac La Ronge.  The sewage 
treatment plant was last upgraded in 2003/04.  According to the 2005 WSA the plant is currently meeting 
effluent limits set by the town’s operating permit. 
 
Assuming a current (2006) population of 2725 and water demand of 490 L/c/day the water demand is 
estimated at 1335 m3/day.  Assuming 100% of water directed to the sanitary system, the plant has excess 
capacity of (2420-1335) = 1084 people on an average day.  This should provide enough capacity for all the 
population growth of the proposed subdivision. 
 
2.9 STORM DRAINAGE 

Drainage in the town is achieved through overland drainage to lower areas.  The drainage plan is shown on 
drawing 4412-100 – Town of La Ronge Drainage Plan in Appendix A.  The proposed development area 
drains over land to the south.  Water is conveyed through several culverts under Bedford Drive and 
eventually toward Lac La Ronge.  This drainage pattern should be maintained during development. 
 
Development of the Mowery Subdivision may require the incorporation of retention ponds and/or the 
upgrading of downstream culverts and ditches.  Further investigation is recommended once the 
development plan is adopted. 
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3 Subdivision Design Criteria 

Preliminary design for the new subdivision has been based on a concept plan developed by AE.  Review of 
this plan by an Urban Planner would be beneficial and is highly recommended.  The town has not adopted 
a complete set of subdivision design standards at this time so this conceptual design has been based on: 
 
 Specific design details as provided by the Town; 
 Conformance with previous phases (determined from record drawings); 
 The Province of Saskatchewan Subdivision Regulations, where La Ronge standards were not 

available;  
 Saskatchewan Environment Standards and Guidelines; and 
 Standard engineering practice. 

 
In addition to the standards described, the preliminary design has been prepared based on GPS field 
survey gathered by AE, on records provided by the Town, and borehole logs from a geotechnical 
investigation conducted by P. Machibroda Engineering Ltd in February 2009.  The geotechnical report is 
included in Appendix B. 
 
3.1 FLOW ESTIMATES 

Future flows were estimated for the proposed subdivision by the following: 
 
 Water consumption – 490 lpcd (from 2005 WSA); 
 Sewage generation estimated at 100% of water use; 
 2.9 persons per dwelling unit (2006 Canada census data for La Ronge); 
 Approximately 670 new residents in the subdivision and build out; and 
 Peak hour to average day peaking factor = 3.4 (using Harman’s formula based on population). 

 
Note:  The 2002 UMA Study used a peaking factor of 2 times the average flow over an 18 hour period for 
estimating peak sewage flow.  For this study we chose the Harmon’s formula for ease of estimation. 
 
Water Demand - The 2005 WSA indicates the average per capita day demand for 2004 was 490 lpcd.  This 
value is higher than for other communities of similar size, however there is bleeding during winter months to 
keep lines from freezing.  The addition of new lots is expected to add 0.5 L/s to the average day demand 
and 1.75 L/s peak hour for each 30 lot phase.  Total new water demands for the entire proposed 
subdivision were estimated at 3.8 L/s average day and 13.3 L/s peak hour. 
 
Sewage Generation - The resulting sanitary dry-weather flows for Phase 1 of the proposed subdivision 
were estimated at 0.5 L/s for an average day and 1.75 L/s peak hour for approximately 90 people (30 lots).  
The resulting sanitary dry-weather flows for the entire proposed subdivision were estimated at 3.8 L/s for an 
average day and 13.3 L/s peak hour for approximately 670 people. 
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3.2 POTABLE WATER DISTRIBUTION 

Mains - It is recommended that a minimum 150 mm diameter PVC C900 or HDPE DR 17 water mains be 
used for potable water transmission.  These are the most suitable material for its ease of installation, cost 
effectiveness and long life span.  Larger 200 mm mains may be required (or recommended) to provide 
higher flows with lower pressure drops as in emergency/fire flow situations.  This need will have to be 
further evaluated as development proceeds. 
 
Fire hydrants are recommended to be provided along the mains at spacing no greater than 150 m and so 
that the distance to any building entrance is no greater than 75 m.  Hydraulic model analysis is 
recommended as part of the detailed design in order to confirm the size of mains required through the new 
system. 
 
Building Services - Recommend 19 mm copper or HDPE DR11, insulated and heat traced.  Services to be 
extended to curb stop valve set on or near property line with adequate line and heat trace cable to reach 
future house.  Main connection to include corporation stop and service saddle.  
 
3.3 SANITARY SEWER NETWORK 

Recommendations for the design of the sanitary system are as follows: 
 
Mains – All sanitary mains are to be minimum 200 mm diameter.  For pre-design it is assumed that mains 
should be buried to a minimum 3.0 m depth below frost line where possible.  In reality, this may not always 
be possible although this depth is desirable.  The Town indicates some lines are buried as shallow as 1.5 m 
and don’t give any significant troubles.  If mains are installed less than minimum for frost protection they 
should be insulated  Insulated lines will allow for reduced cover on services going below ditches while still 
maintaining frost protection.  Minimum slope of 0.4% should be maintained with a maximum velocity not 
greater than 3.0 m/s.  Manhole spacing should not exceed 120 m. 
 
Building Services - Minimum size 100 mm.  Minimum slope on service lines 2.0%.  Under no 
circumstances will weeping tile, roof or surface drainage from buildings be permitted into the service 
connection of the sanitary sewer system.  All gravity, sanitary sewer service pipes shall be PVC ASTM 
D3034 DR28 Municipal Service Pipe. 
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3.4 STORM WATER DRAINAGE 

Storm water drainage systems are to meet municipal bylaws and provincial regulatory authority having 
jurisdiction.  Drainage should generally follow the pattern identified in the Towns drainage plan, prepared by 
AE in 1997 (see Drawing 4412-100 in Appendix A). 
 
Overall drainage will consist of a major and minor system.  The major system consists of streets, detention 
facilities, parkland and other land which can convey run-off to prevent significant property damage.  The 
minor system consists of manholes, catch basins and outfall structures.  The minor system shall convey 
run-of from snow melt and rain fall without sustaining surface ponding or excessive surface flows.  The 
major system should be sized for a 1 in 100 year event while the minor system shall be sized for a 1 in 5 
year event. 
 
3.5 ROADS 

The design criteria for the new subdivision roads, matching the previous development, are recommended 
as follows: 
 
 Main roads are to be classified as local collectors, with a minimum paved width of 3.5 m driving 

lanes with 2.8 m parking lanes;  
 Road structure, based on an assumed subgrade California Bearing Ratio (CBR) of 3 to 5, to 

conform with PMEL report, summarized below in Table 3-1.  Asphalt surface is assumed.   
 With the residential nature of the subdivision the roads will be designed to accommodate “Light 

Truck/Passenger vehicle” wheel loading. 
 Sidewalks are rolled face curb and gutter, monolithic, 1.5 m width, provided on both sides of all 

roads. 
 

Table 3-1 
Thickness Design for Access Roads 

Pavement/Granular Structure Heavy Truck Traffic 
Wheel Loading 
(5,400 kg) (mm) 

Light Truck/Passenger 
Vehicle Traffic Wheel Loading 

(1,830 kg) (mm) 
Surfacing Gravel - 50 - 50 
Asphalt Concrete 100 - 65 - 

Granular Base (Min CBR = 65) 150 150 125 150 
Granular Sub-Base (Min. CBR = 20) 250 400 175 225 

Prepared Subgrade (150) (150) (150) (150) 
Geotextile * * * * 

Total Thickness 500 600 365 425 
*Geotextile will be required where soft subgrade soils are encountered.  High-strength (1,300 Newtons 
minimum), permeable, woven geotextile is recommended. 
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3.6 SHALLOW UTILITIES 

Preliminary design does not include provision of shallow utilities (gas, power, cable, telephone) as these will 
be designed by the utility providers.  For this report, we have assumed that all shallow utilities will be 
underground and lots will be serviced from the rear with right-of-ways provided. 
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4 Phasing of Development 

4.1 DEVELOPMENT CONCEPT 

A proposed development concept is shown in Figure 10 showing approx 230 lots with 19 of the 
total 36 ha developed.  In addition we present two options for the first phase of development, 
according to the request for around 30 lots and a capital cost of under $1.5 M (costs to be 
discussed later in this report.  The base assumption is that the development will occur in stages.   
Assuming a growth rate of 2% per year, which is aggressive based on historical records, the new 
development of 230 lots will provide in excess of 11 years development, or 20 lots per year. 

 
4.2 PHASE ONE - OPTION 1 

4.2.1 Overview 

The location of Phase One - Option 1 is to the south west of Cook Crescent.  Servicing Option 1 
with water, sewer, storm and roads is reasonably well defined based on existing conditions. The 
portion of Option 1 closest to Bedford Drive is shaded to indicate the need to fill lots to provide 
adequate pipe cover for frost protection.  There is some uncertainty to the number of lots that could 
be constructed in this area and how close to Bedford the lots would start. 
 
4.2.2 Water 

Option 1 could be connected to Loop No. 1 near the intersection of Bedford Drive and Louis Road.  
Loop No. 1 would be extended through the entire Phase 1 development area and would be looped 
to provide continuous circulation.  Hydraulic model analysis shows that there should be adequate 
pressure available during average demand.  Due to the overall length of Loop No. 1 and the 
location of Phase 1 tie-in to the system, there may be reduced pressure available during peak 
demand. 

 
4.2.3 Sanitary 

Sanitary flows for Phase One Option 1 would be collected in gravity sanitary sewer mains and flow 
to a manhole east of SPS No. 2, with eventual drainage to SPS No. 2.  Due to topography and 
construction phasing, it is expected that all sanitary flows generated by the entire new subdivision 
will flow to the area near SPS No. 2. 

 
Note:  From the pump hours and flow analysis in Appendix D (summarized in table 4-1), based on 
2008 flows, SPS No. 2 is undersized to meet current peak hour demands.  With the additional load 
provided by the new subdivision, the capacity of SPS No. 2 will quickly become inadequate to 
handle peak flows.  The 2002 UMA report noted that the wet well for SPS no. 2 is undersized for 
current flow and the Town reports that the 30 hp Morris pumps are original from 1975 construction. 
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Replacing the pumps in SPS No. 2 and expanding the wet well during phase one construction 
would address these existing concerns.  The impact of growth and the possibility and timing of an 
upgrade to the SPS pumps should be examined further in detailed design. 
 
From the pump hour analysis (see Appendix D), we concluded previously in 2.7 that the existing 
flow to SPS No. 2 consists of two components, the residential generated flow and an extraneous 
flow, summarized in the following Table. 

 
Table 4-1 

Estimates of Generated and Extraneous Flows 

 Flow (L/s) 

Description SPS No. 8 SPS No. 7 SPS No. 2 

Average day dry weather flow 4.4 12.1 7.6 

Max day dry weather flow 7.9 16.6 12.0 

Peak hour dry weather flow 
(estimated at 2 x max day) 

15.8 33.2 24.0 

Extraneous flow 0 to 13.2 0 to 6.4 0 to 22.2 

Total Required Capacity 15.8 to 29.0 33.2 to 39.6 24.0 to 46.2 

Required Capacity estimated to 
service phase 1 – option 2 (32 
lots) 

up to 30.8 
option 2 (32 

lots) 

up to 39.6 up to 47.6 
option 1 (25 

lots) 

Reported Pump Capacity (2005 
WSA) 

14.2 19.2 21.6 

 
To service the entire subdivision, SPS No. 2 will see an additional 13.3 L/s (peak hour).  The 
increased peak hour flow exceeds the capacity of a single operating pump in the pump station. 
 
To service only Option 1 of the new subdivision, SPS. No. 2 will see approximately an additional 
1.75 L/s (peak hour).   

 
The possibility does exist to provide sanitary sewer service to approximately 50 of the new lots by 
directing flow to SPS No. 8.  These lots are located parallel to Studer Street along the north-west 
side of the subdivision.  This is discussed further under Option 2. 
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4.2.4 Storm Drainage 

Lots will be graded to direct water away from foundations.  Drainage from lots will typically be 
directed on to the street and to ditches.  The streets and ditches will convey the runoff toward the 
south of the subdivision, or to adjacent municipal reserve areas. 
 

4.3 PHASE ONE - OPTION 2 

4.3.1 Overview 

Phase 1 Option 2 is the area parallel to Studer Street between Mowery Place and Thomson 
Crescent.  This area was investigated as an alternate to Option1 above and is shown on Figure 10.  
Servicing of the alternate Phase 1 area with water and sewer service is feasible.  A number of lots 
north of the entrance opposite Quandt Crescent  are shown as shaded.  These lots are “optional” 
depending on the available budget and could be left to a future phase if desired. 
 
4.3.2 Water 

The alternate Phase One Option 2 development could be supplied with water by Reservoir No. 3.  
The hydraulic model provided by AECOM shows distribution Loop No. 3 as a continuous circulating 
loop and that it experiences significant pressure drops near the end of the loop during peak 
demand due to its long length.  This is not supported by the record drawings (which were 
inconclusive) or by the information from the Town.  This needs to be confirmed. 
 
Assuming that loop 3 is as shown in the model, in order to service the new subdivision from 
Reservoir No. 3, modifications to the supply and return lines to Reservoir No. 3 at Boardman Street 
would be required to split the flow into two sub-loops, one feeding the industrial area and the other 
feeding the residences, and both circulating back to Reservoir 3 via the existing return line.  The 
modifications would involve the addition of a small amount of pipe and several valves to separate 
flow between the industrial area, residences along and to the west of Studer Street and the new 
development.  No immediate pump upgrade would be required for service to alternate Phase 1 
only.   
 
There is the potential that these upgrades may not be required if the Town can verify that loop 3 
already operates in the way we propose. 
 
4.3.3 Sanitary 

Development of Option 2 would allow diversion of sewage flows from approximately 50 lots to SPS 
No. 8.  While this may ease demand on SPS No. 2, it will add a significant demand to SPS No. 8.  
Pump hour analysis shows that all three pumping stations servicing the study area may not be 
capable of meeting the demand for peak flows (see Table 4-1).  Addition of flow through the Phase 
1 Option 2 development may require upgrades to SPS No. 8 and SPS No. 7, whereas development 
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of Phase 1 Option 1 near Cook Crescent would only require upgrades to SPS No. 2.  Elimination of 
a portion of the infiltration may be satisfactory to provide the needed capacity at all three lift 
stations. 
 
From the pump hour analysis in Appendix D, we estimated the existing flow to SPS No. 8 and SPS 
No. 7.  These estimates are summarized in Table 4-1 as well. 
 
Confirmation of the sanitary flows to SPS’s 7,8 and 2 is required before proceeding with any future 
development or planning of future phases. 
 
4.3.4 Storm Drainage 

Lots will be graded to direct water away from foundations.  Drainage from lots will typically be 
directed on to the street and to ditches.  The streets and ditches will convey the runoff toward the 
south of the subdivision, or to adjacent municipal reserve areas. 
 

4.4 COST ESTIMATE 

A break down of the estimated costs for the subdivision development was prepared and can be 
viewed in Appendix E.  Costs are summarized in the following Table.  Costs are based on 
contractor unit costs for similar work in the La Ronge area. 
 

Table 4-2 
Phase One Cost Comparisons 

Description Option 1 (near Cook Cres, 
approx 25 lots) 

Option 2 (parallel to Studer St, 
approx 32 lots) 

Estimated Cost $1.67M $1.60M 

Estimated Cost / Lot $67,000 $53,000 

Note:  No costs have been included for possible upgrades to the SPS’s that may be required or the 
potential upgrades to the water loop no. 3. 

 
4.5 FUTURE PHASES 

The remainder of the new subdivision development could be supplied with potable water by  
Reservoir No. 3.  This reservoir has capacity to meet projected water demands however hydraulic 
model analysis shows the length and small diameter of Loop No. 3 causes excessive pressure loss  
at peak demand to provide the required pressure throughout the entire system.  The distribution 
system would require upgrading if Loop No. 3 is to supply water to the proposed subdivision.   
(see Figure 4-1a for existing configuration) 
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Figure 4-1a 
Existing Pipe Configuration from 2004 Records 

 
Proposed modifications to Loop No. 3 would ultimately split the loop into 3 loops with a common 
supply and return line to the reservoir.  Initially, the addition of a small amount of pipe and several 
valves would be added to split the flow between the industrial area and the residential mains to the 
west of Studer Street.    This would still be a circulating system but would proportion the flow  
between the two sides according to the demand.   
 
To service the entire Mowery subdivision would require the addition of a third loop, supplied by an 
upgraded supply main (200mm or 250 mm) to parallel the existing main.  Two new mains would be 
constructed from this point, running along Boardman and entering the subdivision creating a 
dedicated circulating loop.  At this point, the connections to the existing Studer Street loop would be 
isolated and the mains installed in Phase One Option Two would become part of the new loop.   
 
A sketch of the proposed piping modifications are shown in Figure 4-1b – Proposed Piping 
Modifications.  No immediate pump upgrade would be required for Phase One if these 
modifications are implemented.  Future Reservoir No. 3 pump upgrades would be required, 
however, when the new loop is created and the new subdivision is further developed. 
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Figure 4-1b 
Proposed Piping Modifications 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.6 DEVELOPMENT LEVIES 

The costs of lots for phase one (from 4.4) do not include costs of upgrades required for future full 
development, such as: 
 
 Upgrades to water distribution loop no. 3 
 Upgrades to SPS No. 2, 7, and/or 8 
 Upgrades to the sewage treatment plant 
 Upgrades to reservoirs and/or storage 
 Drainage facilities 
 Municipal and public buildings 
 Fire protection 

 
It is our understanding that under the Municipal Development Act, municipalities may elect to charge for 
these upgrades by applying and collecting Development Levies providing the amount of the levy is set by 
council based on some supporting study or professional advice.  The typical value of these levies as 
reported to AE is in the range of $2,000 per lot to $4,000 per lot.  The Town should consider adopting a 
Development Levy bylaw and collecting these fees on Phase One and future phases. 
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5 Conclusions 

Based on the work completed in the preliminary design of the Mowery subdivision, we make the following 
conclusions: 
 
 Municipal servicing of the 200+ lot proposed subdivision can be designed and constructed using 

conventional servicing methods compatible and consistent with previous development in the 
community; 

 Topography and soil conditions are likely conducive to subdivision construction according to the 
conceptual development plan presented.  Additional survey will be required, and additional bedrock 
investigation is recommended, for each phase of construction once the area is cleared. 

 Significant uncertainty still exists regarding the sanitary network and pump stations. 
 SPS No. 8 and SPS No. 2 could potentially be modified to handle the flows from a first phase of 

development.  Additional investigation of existing flows and pump capacity is required. 
 All three pump stations (SPS 2, 7 and 8) had significant infiltration events in 2008 according to the 

pump hour records analysis.   
 The sewage treatment plant will likely accommodate all new flows from the full development. 
 Water Loop 1 could be extended to phase one Option 1 and would likely provide adequate supply 

but an alternate supply would have to be provided for the full development. 
 Water Loop 3 could be modified (or is presently adequate) to provide adequate supply to phase 

one, Option 2 and could also be upgraded to provide supply to the full development.  The full 
development will require upgrading of pumps at Reservoir No. 3, twinning the supply main, and 
construction of a third branch to Loop No. 3. 

 A surface drainage system for the new development could be developed to accommodate 
increased run-off from the Phase One development.  Additional study is required to determine if the 
existing culverts on Bedford and the downstream drainage system can accommodate the increased 
flows from the full development.  It is likely that the incorporation of ponding areas will be required 
to accommodate the flows from clearing and development. 

 For both Option 1 and Option 2 of phase one, the cost is estimated at approximately $1.6 million, 
which is just over the Town budget of $1.4 million.  Due to the topography, the number of lots in 
Option 1 is smaller which makes the cost per lot higher.  Option 2 is the best option for servicing 
and the lower cost option.  The number of lots can be adjusted somewhat to provide some flexibility 
in budgeting. 

 
5.1 ISSUES TO BE RESOLVED 

A number of issues require further investigation during detailed design of phase one including: 
 
 Review of the concept plan by an urban planner. 
 Additional survey of phase one once the site is cleared. 
 Determination of flows to SPS No. 2, 7 and 8 and impact on future or immediate upgrading; 
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 Confirmation of storm drainage flows from on and off site that need to be conveyed through the 
proposed subdivision; 

 Determine the actual remaining capacity of SPS No. 2, SPS No. 7 and SPS No. 8, and 
investigation of extraneous sanitary flows. 

 Configuration of Loop 3 supply and correlation of the hydraulic model with hydrant flow testing and 
pressure readings. 
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6 Recommendations 

It is recommended that the Town of La Ronge proceed with the development, given adequate fiscal 
capacity, with the following considerations: 
 
Sanitary Sewer 
For future planning it is recommended that a detailed analysis of the pumping capacity of SPS No. 2, SPS 
No. 7 and SPS No 8 be completed including authorization of a flow monitoring program to determine actual 
flows.  This will help to plan future pump upgrades and ensure that the pumping stations are capable of 
handling peak flows.  The ability to handle peak flows is important to prevent sewage back-ups in local 
residences.  The sewage force mains should also be examined for available growth capacity. 
 
Water Distribution 
It is recommended that the piping modifications discussed in Section 4.3.2 be completed with the 
development of Phase 1.  Reservoir No. 3 will supply water for future phases of development, however the 
distribution loop is long and experiences significant pressure drops near the end of the loop.  The 
modifications will reduce the total length of distribution Loop No. 3 by splitting it into several smaller loops, 
resulting is lower pressure drops at the end of the loops.  This ensures good service pressure to the new 
development and improved service to existing residences. 
 
Preliminary hydraulic analysis indicates that future improvements to the distribution system may include a 
larger supply line from Reservoir No. 3 and upgraded pumps.  Further hydraulic analysis is recommended 
to determine the exact type and timing of upgrades required. 
 
Detailed Design 
In addition, we recommend that La Ronge authorize detailed design of Phase One Option 2, including 
submission of the plan to Community Planning and to a legal surveyor for preparation of the proposed plan 
of subdivision.
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Appendix A - Figures 
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Appendix B - Geotechnical 
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Test Hole Data: 
 
Test Pit 2 -  Ground Elevation: 373.51m 
  Total Depth: 5.0m 
  Water Depth: 4.5m 
  Boulder and Cobbles 
  See Photos: 150, 151 
 
Test Pit 3 -  Ground Elevation: 375.60m 
  Total Depth: 2.2m 
  Boulder and Cobbles 
  Bedrock found at 2.2m 
  See Photos: 152, 153 
 
Test Pit 4 -  Ground Elevation: 374.97m 
  Total Depth: 5.0m 
  Boulder and Cobbles 
 
 
Test Pit 5 -  Ground Elevation: 373.29m 
  Total Depth: 5.0m 
  Water Depth: 4.5m 
  Boulder and Cobbles 
  See Photos: 132, 133 
 
Test Pit 6 -  Ground Elevation: 377.24m 
  Total Depth: 0.0m 
  Surface Rock 
 
Test Pit 8 -  Ground Elevation: 377.24m 
  Total Depth: 0.0m 
  Surface Rock 
 
Photos: 
IMG_0124: At TH 1 looking SW to TH2 
IMG_0131: At TH 4 
IMG_0132: TP 5 
IMG_0133: TP 5 
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IMG_0136: At TH 10 Looking N to TH 8 
IMG_0137: At TH3 Looking SW to TP 5 
IMG_0138: Looking SE to TH 9 
IMG_0139: TH 2 
IMG_0140: At TH 2 looking NE to TH 1 
IMG_0141: Looking SE to TP 4 
IMG_0142: In Middle of clearing looking towards intersection of Mowery Cres. and Studer St.  
IMG_0143: Looking Opposite direction as IMG_0142 
IMG_0146: Looking W to TH 12 
IMG_0147: Opposite of IMG_0146 looking towards Studer St. 
IMG_0148: Looking at bedrock outcrop S of TH 12 
IMG_0149: Looking W to TH 12 
IMG_0150: TP 2 
IMG_0151: TP 2 
IMG_0152: TP 3 
IMG_0153: TP 3 
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Appendix C - Sewage Pump Station Upgrade Pre-
Design Report, UMA 2002 
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IMG_0124 – at TH 1 looking SW to TH 2 
 

 
IMG_0131 – at TH 4 
 
 
 
 
 



 
IMG_0132 – TP 5 
 

 
IMG_0133 – TP 5 
 
 
 
 
 



 
IMG_0136 – at TH 10 looking N to TH 8 
 

 
IMG_0137 – at TH 3 looking SW to TP 5 
 
 
 



 
IMG_0138 – looking SE to TH 9 
 

 
IMG_0139 – TH 2 
 
 
 



 
IMG_0140 – at TH 2 looking NE to TH 1 
 

 
IMG_0141 – Looking SE to TP 4 
 
 
 
 



 
IMG_0142 – In middle of clearing looking toward intersection of Mowery Cres and Studer St. 
 

 
IMG_0143 – Looking opposite direction as IMG_0142 
 
 



 
IMG_0146 – Looking W to TH 12 
 

 
IMG_0147 – Opposite of IMG_0146 looking towards Studer St. 
 
 
 



 
IMG_0148 – Looking at bedrock outcrop S of TH 12 
 

 
IMG_0149 – Looking W to TH 12 
 
 
 



 
IMG_0150 – TP 2 
 

 
IMG_0151 – TP 2 
 
 
 



 
IMG_0152 – TP 3 
 

 
IMG_0153 – TP 3 
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Appendix D - SPS Data Analysis 
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Appendix E - Cost Estimate 
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