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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. Itisrecommended 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.

i
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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. Tosummarize 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:

o 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 abtained 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.

1-1
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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. Itis
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.

2-1

P:\20084372\00_LaRongeMowery_Sub\Engineering\04.00_Preliminary_Design\Report\final\rpt_mowery_sub_20091112.doc



Town of La Ronge

N

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.

2-2

Table 2-1
Water System Capacities
Equipment Rated Capacity Demand Required Capacity
@ Condition
Current Demand | 2015 Demand @
Raw Water Unknown Peak Day + 12% | 32.1 L/s 39.2 L/s
Intake Structure backwash
Raw Water Unknown® Peak Day + 12% | 32.1 L/s 39.2 L/s
Intake Line backwash
Raw Water 53.6 L/s @ Peak Day + 12% | 32.1 L/s 39.2L/s
Pumps 23.8 m TDH backwash
Water Treatment | 50 L/s® Peak Day + 12% | 32.1 L/s 39.2 L/s
Units backwash
Treated Water | 2,750 m® 2 days at 2,640 m*® 2,640 m*®
Reservoir 1A & average day
1B demand
Backwash Pump | 720 L/s @ 16 USGPM/ft? + | 72 L/s 72 L/s
13.7 m TDH 53 USGPM
surface wash
Backwash Sump | 200 m® One backwash | 82m?® 82m?
cycle per filter
WTP Distribution | 76 Ls @ Peak Hour © 59.9 L/s 73.0 L/s
Pumps (Loop 1) | 56 m TDH
WTP Standby 315 /s @
Pump (Loop 1) 56 m TDH
Treated Water | 617 m® 2 days at 172 m*® 535 m3*®

P:\20084372\00_LaRongeMowery_Sub\Engineering\04.00_Preliminary_Design\Report\final\rpt_mowery_sub_20091112.doc
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Equipment Rated Capacity Demand Required Capacity
@ Condition
Current Demand | 2015 Demand @
Reservoir No. 2 average day
(Loop 2) demand
ReservoirNo.2 [ 19L/s ® Peak Hour © 45L/s 14.0 L/s
Distribution @ 46 m TDH
Pumps (Loop 2)
Reservoir No. 2 | 50.8 L/s
Propane Engine | @ 54 m TDH
Driven Standby
Pump (Loop 2)
Treated Water | 2,700 m® 2 days at 450 m3® 812 m*®
Reservoir No. 3 average day
(Loop 3) demand
Reservoir No. 3 | 27.0 L/s Peak Hour © 11.7 Lis 21.2 Lis
Distribution @53 mTDH
Pumps (Loop 3)
Reservoir No. 3 | 50.8 L/s
Propane Engine | @ 54 m TDH
Driven Standby
Pump (Loop 3)

(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

2-3
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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).

24 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) callects 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 flowsto 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. Ata 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.

2-4
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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 Pumps Pump Hp and Pumping | Existing Recom. Average Peak Model
Pumping To Manufacturer™ | Capacity | Wet Well | Wet Well Model Inflow (L/s)®
Station L/s (@ m Size (L) Size for Inflow
Number® TDH) @ pump (L)® (L/s)®

1 2 15/Morris 18.2/9.1 850 3030 25 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 25 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:

® 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.

@ The 2002 UMA report did not provide a rationale for the “Recommended Wet Well Size”.

2-5
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®) Origin of the “model” flows was not fully explained in the 2002 UMA report.

(4) Thereis 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. Allthe 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 » SPS7

SPS 10

l 150 150 250
SPS 2 » ¥ —f4——» STP

'V

150 200

SPS1

SPS5

v

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.

2-6
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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:

o 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;
o 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;
o 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 O 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. Itis
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

2-7
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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 t0 39.6 L/s
SPS 2 Peak flow = (2 x 12.0) + (0 to 22.2) = 24.0t0 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 m¥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 m®/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.

2-8
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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:

o 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 reportis
included in Appendix B.

3.1 FLOW ESTIMATES
Future flows were estimated for the proposed subdivision by the following:

Water consumption — 490 Ipcd (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 W SA indicates the average per capita day demand for 2004 was 490 Ipcd. 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 /s peak hour for approximately 670 people.

3-1
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3.2 POTABLE WATER DISTRIBUTION

Mains - Itis 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 shallowas 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.

3-2

P:\20084372\00_LaRongeMowery_Sub\Engineering\04.00_Preliminary_Design\Report\final\rpt_mowery_sub_20091112.doc



3 - Subdivision Design Criteria

N

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 sizedforalin5

year event.

3.5 ROADS

The design criteria for the new subdivision roads, matching the previous development, are recommended

as follows:

o 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;

o Road structure, based on an assumed subgrade California Bearing Ratio (CBR) of 3to 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.

3-3
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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.

3-4
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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
421 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.

4-1
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4-2

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 SPSNo.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 15.8 33.2 24.0
(estimated at 2 x max day)
Extraneous flow 0to13.2 0to6.4 0to 22.2
Total Required Capacity 15.8t0 29.0 | 33.2t0 39.6 | 24.0t0 46.2
Required Capacity estimated to up to 30.8 up to 39.6 up to 47.6
service phase 1 — option 2 (32 option 2 (32 option 1 (25
lots) lots) lots)
Reported Pump Capacity (2005 14.2 19.2 21.6
WSA)

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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4.3

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.

PHASE ONE - OPTION 2
431 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 Optionl 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 retumn 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 retumn 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

4-3
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4.4

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.

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, Option 2 (parallel to Studer St,
approx 25 lots) approx 32 lots)

Estimated Cost $1.67M $1.60M

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

4.5

4-4

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.

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)

P:\20084372\00_LaRongeMowery_Sub\Engineering\04.00_Preliminary_Design\Report\final\rpt_mowery_sub_20091112.doc




4 - Conclusions

Figure 4-1a
Existing Pipe Configuration from 2004 Records
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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
Maodifications. 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.

45
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Figure 4-1b
Proposed Piping Modifications
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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.

4-6

P:\20084372\00_LaRongeMowery_Sub\Engineering\04.00_Preliminary_Design\Report\final\rpt_mowery_sub_20091112.doc



REPORT

N

Conclusions

Based on the work completed in the preliminary design of the Mowery subdivision, we make the following
conclusions:

51

Municipal servicing of the 200+ lot proposed subdivision can be designed and constructed using
conventional servicing methods compatible and consistent with previous developmentin the
community;

Topography and sail 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.

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;

5-1
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[ Confirmation of storm drainage flows from on and off site that need to be conveyed through the
proposed subdivision;

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

o Configuration of Loop 3 supply and correlation of the hydraulic model with hydrant flow testing and

pressure readings.

5-2
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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.

6-1
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Appendix A - Figures

A-1
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TESTHOLES (AS BUILT OCTOBER 1974) - UNDERWOOD McLELLAN & ASSOCIATES LIMITED - VILLAGE OF LA RONGE

&
11

TESTHOLE 1

0-6" ORGANIC

6" - 3'-6" SAND (RED,BROWN)
3-6" - 10' CLAY

NO ROCKS, DRY HOLE

TESTHOLE 7

0-12" ORGANIC
12"-4-6" SAND
4'-6" - 10' SILT

BOULDERS, DRY HOLE

TESTHOLE 13

0'-6" ORGANIC

6"-7 SILT

7-9 SAND

9'-10 GRAVEL, DRY HOLE

TESTHOLE 19

0-5" ORGANIC

5" -2'4" FINE SAND
2'-4"-3-5" GRAVEL
3-5"-10' SILT, DRY HOLE

TESTHOLE 25

0'-5" ORGANIC
5"-4 SAND

4 -9-5" SILT

9-5" BEDROCK

BOULDERS, DRY HOLE

&
2-1

TESTHOLE 2
0'-6" ORGANIC
6" - 10' SANDY SILT, GREY

SMALL STONES, DRY

TESTHOLE 8

0-12" ORGANIC

12"-3-6"  SILT

3-6" - 10' GRAVEL, FINE
DRY HOLE

TESTHOLE 14

0-8" ORGANIC
8"-4'4" GRAVEL, MAX 2"
4'4"-6-6" GRAVEL
6'-6" - 10' SILT
BOULDERS, DRY
TESTHOLE 20
0-5" ORGANIC
5" - 4'4" SILT
4'-4"-6-3" GRAVEL, MAX2"
6-3"-9-5" SILT
9'-5" - 10' GRAVEL, MAX 2"
BOULDERS, DRY HOLE
TESTHOLE 26
0'-4" ORGANIC
4" -2'-6" SAND, GRAVEL
2-6" BEDROCK, DRY HOLE

®
3-1

NOTE:

FOR EXISTING TESTHOLES LOCATIONS, PLEASE

TESTHOLE 3

0'-6" ORGANIC

6" - 10' FINE SAND, SILT
LARGE BOULDERS

SMALL STONES, DRY

TESTHOLE 9

0-8" ORGANIC

8" -2-6" COARSE GRAVEL
2'-6"-10' SILT

SMALL STONES, DRY

TESTHOLE 15

0-8" ORGANIC
g8"-2 GRAVEL
2'-3-3" SILT
3-3" BEDROCK, DRY HOLE
TESTHOLE 21
0-4" ORGANIC
4" -10' SAND, GRAVEL
SILT, BOULDERS
10' BEDROCK, DRY HOLE
TESTHOLE 27
0-4" ORGANIC
4"-T7 SILT
7-10 GRAVEL, MAX 3/4"

BOULDERS, DRY HOLE

REFER TO FIGURE 3, 084372-FG-003.dwg

& & ®
TESTHOLE 4 TESTHOLE 5 TESTHOLE 6
41 — 51 — 61 —
0'-6" ORGANIC 0-12" ORGANIC 0'-6" ORGANIC
6"-3-6"  SAND 12" -4 SAND 6" -4 SANDY SILT
3'6"-12  GRAVEL, MAX 2" 4-10 FINE GREY SILT 4-10 GRAVEL
DRY HOLE SMALL STONES, DRY BOULDERS, DRY HOLE
& & &
TESTHOLE 10 TESTHOLE 11 TESTHOLE 12
101 — 111 — 121 ——
0-6" ORGANIC 0-6" ORGANIC 0-8" ORGANIC
6"-2 SILT 6"-1-2"  SAND 8"-10' SILT
2 BEDROCK 1-2"-4 SILT WET HOLE
SMALL ROCKS, DRY 4 BEDROCK, DRY HOLE
& & &
TESTHOLE 16 TESTHOLE 17 TESTHOLE 18
16-1 171 18-1
0-6" ORGANIC 09" ORGANIC 0-6" ORGANIC
6"-10' SILT, FINE SAND 9"-8-6"  SAND, SILT 6" - 3-8" FINE SAND
STONES, WET HOLE 86" BEDROCK 3'8"-10'  SILT, DRY HOLE
ROCKS, DRY HOLE
& & &
TESTHOLE 22 TESTHOLE 23 TESTHOLE 24
221 231 241
0-6" ORGANIC 0-5" ORGANIC 0-3 ORGANIC
6"-3-6"  SILT 5"-3 SILT 3.2 SILT
3-6"-7-6" GRAVEL, MAX 2" 3-95" SAND 2 BEDROCK
76" BEDROCK 95" BEDROCK BOULDERS, DRY HOLE
BOULDERS, DRY HOLE BOULDERS, DRY HOLE
& &
TESTHOLE 28 TESTHOLE 29
28-1 29-1
0-3" ORGANIC 0- 12" ORGANIC
3"-¢ SILT 1-2"-10' SILT
6'- 10 GRAVEL, MAX 3/4" BOULDERS, WET HOLE
BOULDERS, WET HOLE
PROJECT No. _20084372 TOWN OF LA RONGE
DATE: 2009/11/17 MOWERY SUBDIVISION
APPROVED: _D.T. .
Associated
SCALE: N/A Engineering TESTHOLES DATA, 1974 (#-1)
DWG. No. 084372-FG-004 FIGURE 4




TESTHOLES (MAY 1976) - UNDERWOOD McLELLAN & ASSOCIATES LIMITED - VILLAGE OF LA RONGE

&
1-2

24-2

113-2

TESTHOLE 1

0-5" ORGANIC

5"-6' GRAVEL

6'-11 SILT & GRAVEL, HARD

®
2-2

SOME STONES 1", DRY HOLE

TESTHOLE 6

0'-4" ORGANIC

4" -10' SANDY SILT, STONES
DRY HOLE

TESTHOLE 24

0'-5" ORGANIC

5"-2 ORANGE SILTY TILL
SMALL ROCKS

2'-10 SAND, GRAVEL, ROCKS
DRY HOLE

TESTHOLE 45

0'-4" ORGANIC

4"'-7 SANDY SILT, STONES

7 BEDROCK, DRY HOLE

TESTHOLE 78

0'-4" ORGANIC

4"-5 SANDY SILT, STONES

5' BEDROCK, DRY HOLE

TESTHOLE 113

0'-5" ORGANIC

5"-18" COARSE RED SAND

18" BEDROCK, DRY HOLE

106-2

116-2

& & & &
TESTHOLE 2 ap TESTHOLES 4, TESTHOLE4 anp TESTHOLE4A 5, TESTHOLES
0-3 ORGANIC -4 ORGANIC -4 ORGANIC -4 ORGANIC -4 ORGANIC
3.2 GRAVEL 4 -2 GRAVEL 41 GRAVEL & BEDROCK 4-9 SANDY SILT, STONES
2.5 SILT & STONES (1/2-1%) 24 SILT & GRAVEL -8 SILTY GRAVEL, STONES o BEDROCK, SPONGY
5 BEDROCK, DRY HOLE 4-10 SILT, STONES, BOULDERS 8 BEDROCK, DRY HOLE SURFACE, WET HOLE
DRY HOLE
& & & &
TESTHOLE 7 gp TESTHOLES oip TESTHOLE2! 9o TESTHOLE22 93 TESTHOLE23
0-4" ORGANIC 0'-12  ORGANIC, WET 0-2 ORGANIC 0-5" ORGANIC -4 ORGANIC
4"-10  SILTY SAND, STONES 12'-26" ORGANIC, FROZEN 2.8 HEAVY SILT 5 -4 SAND & SILT 4"-10  SANDY SILT, ROCKS
BOULDERS, DRY HOLE 2.6"-6  SILT, NOT FROZEN 8- 10 ROCKS, SANDY 4-10 SILT WET AT BOTTOM DRY HOLE
6-86"  SILTY SAND, WET HOLE WET GRAVEL SOME ROCKS
WATER IN FROM 2.5' LEVEL
TESTHOLE 26 ®  tesTHOLE 27 ®  1estHOLE 28 ®  1esTHOLE 20 ®  tesTHOLE 4
TESTHOLE 26 97 TESTHOLEZL ogp TESTHOLEZ 09p TESTHOLEZ 449 TESTHOLEM
0-6" ORGANIC -3 ORGANIC -4 ORGANIC -4 ORGANIC 0-6" ORGANIC
6"-10  SANDY SILT, SOME ROCKS 3" 10 FINE SANDY GRAVEL Ut SAND 4-16"  GRAVEL 6-5 SANDY SILT, STONES
LITTLE WATER AT BOTTOM 2 DRY HOLE 1-10 SANDY GRAVEL 16"-10'  SANDY GRAVEL 5 BEDROCK, DRY HOLE
BOULDERS, DRY HOLE BOULDERS, DRY HOLE
TESTHOLE 46 ®  1ESTHOLE 47 ®  1ESTHOLE 75 ®  1ESTHOLE 76 ®  1ESTHOLE 77
TESTHOLE 48 472 TESTHOLEAT 752 TESTHOLETS 762 TTSIHOLETS 772 1ESTHOLETT
0-6" ORGANIC 0-6" ORGANIC -4 ORGANIC 0-6" ORGANIC 0-5" ORGANIC
6- 1 GRAVEL 6 -1 SILTY GRAVEL 4.8 SILTY SAND, STONES 6-9 SANDY SILT, STONES 5 -4 SANDY SILT, ROCKS
-7 SILTY GRAVEL, STONES 1 BEDROCK, DRY HOLE 8 BEDROCK, DRY HOLE g BEDROCK, DRY HOLE 4 BEDROCK, DRY HOLE
7 BEDROCK, DRY HOLE
TESTHOLE 106 ®  1esTHOLE 107 ®  1EsTHOLE 108 ®  1esTHOLE 110 ®  1esTHOLE 111
- 1072 ——— 108-2 ——— 1102 ———— M"M1-2 —
0-3 ORGANIC, WATER 0-8 ORGANIC 0-5 ORGANIC -8 ORGANIC 0-5" ORGANIC
FORMING FROM SIDES 8"-10'  SILTY SAND, STONES 5-10  SANDYSILT 8"-10'  SANDY SILT, WET HOLE 5.7 SANDY SILT, ROCKS
3-10 WET SILTY SAND ROCKS, DRY HOLE DRY HOLE WATER IN AT 8 MARK BOULDERS
WET HOLE 7 BEDROCK, DRY HOLE
TESTHOLE 116
0-5 ORGANIC
5"- 3 SANDY SILT, STONES
3 BEDROCK, DRY HOLE
PROJECT No. _20084372 TOWN OF LA RONGE
DATE: 2009/11/16 MOWERY SUBDIVISION
NOTE: APPROVED: D.T. Associated
FOR EXISTING TESTHOLES LOCATIONS, PLEASE SCALE: N/A Engineering TESTHOLES DATA, 1976 (#-2)
REFER TO FIGURE 3, 084372-FG-003.dwg DWG. No. 0845/72-FC=005 FIGURE 5




TESTHOLES (JAN 22, 2009) - P. MACHIBRODA ENGINEERING LTD. - VILLAGE OF LA RONGE

® ®
TESTHOLE 1 - ELEV. 375.
09 TESTHO 30 09-2
Om - 0.25m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
025m-23m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE

CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, MOIST, BROWN, COBBLES AND BOULDERS.
- WET, SEEPAGE, SLOUGHING BELOW 900mm.
- AUGER REFUSAL ON ASSUMED BEDROCK @ 2.3m.

® TESTHOLE 4 - ELEV. 374.76 ©

Om - 4.8m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE
CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, MOIST, BROWN, OXIDE STAINED, COBBLES
AND BOULDERS.
- FROZEN TO 400mm.
- WET, SEEPAGE, SOUGHING BELOW 3.1m.
- AUGER REFUSAL ON ASSUMED BEDROCK @ 4.8m.

® ®
097 JESTHOLE7-ELEV.37227 09-8
Om - 0.2m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
02m-14m - CLAY, SOME SILT, STIFF, HIGHLY PLASTIC, MOIST,
BROWN.
14m-47m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE

CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, WET, BROWN, OXIDE STAINED, SEEPAGE,
SLOUGHING, COBBLES AND BOULDERS.

- AUGER REFUSAL ON ASSUMED BEDROCK @ 4.7m.

® ®
09-10 TESTHOLE 10 - ELEV. 371.82 09-11
Om - 0.2m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.2m - 0.5m - SAND, SILTY, LOOSE TO COMPACT, POORLY GRADED,
FINE GRAINED, WET, OLIVE BROWN, SEEPAGE,
SLOUGHING.
0.5m-1.7m - CLAY SOME SILT, FIRM TO STIFF, MEDIUM TO HIGHLY

PLASTIC, MOIST, BROWN.

- SILT, SOME CLAY, FIRM, NON TO LOW PLASTIC, WET,
OLIVE BROWN, SEEPAGE, SLOUGHING.

1.7m-4.6m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE

CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, WET, BROWN, SEEPAGE, SLOUGHING,
COBBLES AND BOULDERS.

- AUGER REFUSAL ON ASSUMED BEDROCK @ 4.6m.

TESTHOLE 2 - ELEV. 374.58

Om - 0.2m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.2m - 3.5m - SILT, SOME SAND, TRACE CLAY, FIRM, NON TO LOW
PLASTIC, MOIST, OLIVE BROWN.
- WET, SEEPAGE, SOUGHING BELOW 1.3m.
- TRACE SAND, COBBLES/BOULDERS BELOW 1.8m.
- GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE
CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, WET, BROWN, SEEPAGE, SLOUGHING,
COBBLES AND BOULDERS.

TESTHOLE 5 - ELEV. 37546

Om-0.2m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.2m - 0.8m - CLAY, SOME SILT, STIFF, HIGHLY PLASTIC, MOIST,
BROWN.
- FROZEN TO 400mm.
0.8m - 1.8m - SILT, TRACE CLAY, TRACE SAND, TRACE GRAVEL,
FIRM, LOW PLASTIC, MOIST, BROWN.
1.8m-2.8m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE

CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, MOIST, BROWN, OXIDE STAINED.

- COBBLES AND BOULDERS BELOW 2.2m.

- AUGER REFUSAL ON ASSUMED BEDROCK @ 2.8m.

TESTHOLE 8 - ELEV. 371.96

Om-0.3m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.3m - 4.5m - SILT, SOME SAND, TRACE CLAY, FIRM, NON TO LOW
PLASTIC, MOIST, OLIVE BROWN.
- WET, SEEPAGE, SLOUGHING BELOW 1.8m.
- COBBLES AND BOULDERS BELOW 4.0m.
- AUGER REFUSAL ON ASSUMED BEDROCK @ 4.5m.

TESTHOLE 11 - ELEV. 369.93

Om-0.1m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.1m- 1.8m - CLAY, SOME SILT, STIFF, HIGHLY PLASTIC, MOIST,
BROWN.
- FROZEN TO 500mm.
1.8m + - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE

CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, WET, BROWN, OXIDE STAINED, SEEPAGE,
SLOUGHING.

- COBBLES AND BOULDERS BELOW 2.5m.

- DENSE, MOIST, MOTTLED BROWN AND GREY BELOW
3.4m.

TESTPITS (JAN 22, 2009) - P. MACHIBRODA ENGINEERING LTD. - VILLAGE OF LA RONGE - DRAWING A3

TP-1 - GROUND ELEV: 374.47m, TOTAL DEPTH: 3.0m, 2 BIG BOULDERS, 2m TO WATER.
TP-2 - GROUND ELEV: 373.51m, TOTAL DEPTH: 5.0m, WATER DEPTH: 4.5m, COBBLE AND BOULDERS.

TP-3 - GROUND ELEV: 375.60m, TOTAL DEPTH: 2.2m, COBBLE AND BOULDERS, BEDROCK FOUND @ 2.2m.

TP-4 - GROUND ELEV: 374.87m, TOTAL DEPTH: 5.0m, COBBLE AND BOULDERS.

TP-5 - GROUND ELEV: 373.28m, TOTAL DEPTH: 5.0m, WATER DEPTH: 4.5m, COBBLE AND BOULDERS, 3m TO BOULDERS.

TP-7 - GROUND ELEV: 373.79m, 1.3m TO BEDROCK.
TP-8 - GROUND ELEV: 374.98m, TOTAL DEPTH: 0.0m, SURFACE ROCK.

TP-9 - GROUND ELEV: 377.47m, 2.5m TO BEDROCK. DATE: 2009/11/17
SIDE HILL TEST PIT - 2m TO BEDROCK. APPROVED: _D.T.

NOTE: SCALE: N/A

FOR EXISTING TESTHOLES AND TESTPIT LOCATIONS,

PLEASE REFER TO FIGURE 3, 084372-FG-003.dwg DWG. No. 084572-FC—006

& TESTHOLE 3 - ELEV. 373.37

Om - 0.4m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.4m - 4.5m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE
CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, MOIST, BROWN, OXIDE STAINED, COBBLES
AND BOULDERS.
- WET, SEEPAGE, SOUGHING BELOW 1.8m.
- AUGER REFUSAL ON ASSUMED BEDROCK @ 4.5m.

® TESTHOLE 6 - ELEV. 372.05

09-6
Om-04m - PEAT, ORGANIC, BLACK, ROOTLETS, FROZEN.
0.4m-24m - CLAY, SOME SILT, STIFF, HIGHLY PLASTIC, MOIST,
OLIVE BROWN.
- SILTY, FIRM, LOW PLASTIC, OXIDE STAINED BELOW
1.6m.
2.4m-4.0m - GLACIAL TILL, SAND, SILTY, SOME GRAVEL, TRACE

CLAY, COMPACT, WELL GRADED, FINE TO COARSE
GRAINED, WET, BROWN, OXIDE STAINED, SEEPAGE,
SLOUGHING.

- COBBLES AND BOULDERS BELOW 3.2m.

- AUGER REFUSAL ON ASSUMED BEDROCK @ 4.0m.

© TESTHOLE 9 - ELEV. 373.95

Om-1.5m - CLAY, SOME SILT, STIFF, HIGHLY PLASTIC, MOIST,
BROWN.
- FROZEN TO 500mm.
- COBBLES AND BOULDERS BELOW 1.4m.
- AUGER REFUSAL ON ASSUMED BEDROCK @ 1.5m.

® -
09-12 TESTHOLE 12 - ELEV. 370.19

Om-0.3m - SAND, SOME GRAVEL, SOME SILT, DENSE, WELL
GRADED, FINE TO COARSE GRAINED, MOIST, BROWN,
FROZEN.
- AUGER REFUSAL ON ASSUMED BEDROCK @ 300mm.

PROJECT No. 20084372

TOWN OF LA RONGE
MOWERY SUBDIVISION

Associated
Engineering TESTHOLES/TESTPITS DATA, 2009 (09-#, TP-#)

FIGURE 6




LEGEND:
—————— EXISTING POTABLE WATER

m—— = = WATER LOOP SERVICE AREA

S puil)
AL

@“

STUDY AREA

=5,

RESERVOIR 3
FILL LINE

(APPROXIMATE)

NOTES:
WATER MAINS 150mm TYPICAL, MATERIAL VARIES.

VALVES AND HYDRANTS NOT SHOWN FOR CLARITY.

LOCATIONS ARE APPROXIMATE ONLY.

TOWN OF LA RONGE

20084572

PROJECT No.

DATE: 2009/11/17
_— APPROVED: _D.T. Associated
S SCALE: NTS Engineering EXISTING WATER SYSTEM
DWG. No. 084370-FG=007
- FIGURE 7

MOWERY SUBDIVISION




LEGEND:

——————— EXISTING SEWER
—mmm———— - EXISTING FORCEMAIN

= = = === CONTRIBUTING AREA
BOUNDARY

SEWAGE PUMPING STATION SUMMARY

— s T T e e e e —— e —

SPS#1:  EST.PUMP CAPACITY = 18.2L/s @ 9.1 m TDH
PUMP SIZE = 15 hp

= . EXG. WET WELL SIZE =850L
| =l= " — é
ERE\== \ - - SPS#2.  EST.PUMP CAPACITY =21.6L/s @ 152m TDH
Ll L = g PUMP SIZE = 30 hp
g gy S a1l Illll:: EXG. WET WELL SIZE = 3000 L
T — ] LA
]
]

SPS #3: EST. PUMP CAPACITY =35.0L/s @ ? m TDH
PUMP SIZE = 30 hp
EXG. WET WELL SIZE = 4600 L

SPS

i
nin

i
/l‘lillll

SPS#4:  EST.PUMP CAPACITY =220 L/s @? m TDH
PUMP SIZE = 7.5 hp
EXG. WET WELL SIZE = 3700 L

O
%
NCRY
Q
,af
Y
./
0
YN

SPS#5.  EST.PUMP CAPACITY =5.7 Lis@? m TDH
PUMP SIZE = 5 hp
EXG. WET WELL SIZE = 600 L

SPS #7: EST. PUMP CAPACITY =19.2L/s @ 7.3 m TDH
PUMP SIZE=7.5hp
EXG. WET WELL SIZE = 2700 L

WASTE WATER
TREATMENT PLANT

SPS #8: EST. PUMP CAPACITY =14.2L/s @ 11.0 m TDH
PUMP SIZE=7.5hp
EXG. WET WELL SIZE = 2000 L

WATER TREATMENT
PLANT

SPS#9:  EST.PUMP CAPACITY =5.7 L/s @ 122 m TDH
o PUMP SIZE =5 ho
N EXG. WET WELL SIZE = 1600 L

\“\
\

EAST LARONGE
AVENUE SPS 12

e ©

SPS#10: EST. PUMP CAPACITY =256L/s@52m TDH
PUMP SIZE=7.5hp
EXG. WET WELL SIZE =700 L

NOTES:
1) ABOVE DATA FROM TOWN OF LA RONGE SEWAGE

PUMPING STATION ANALYSIS, UMA 2002 AND 2005 WSA
(AECOM).

2) NO DATA AVAILABLE FOR SENIOR CITIZEN SPS,

e POLICE POINT SPS 11 AND EAST LA RONGE AVENUE

» S SPS 12. 2005 WATERWORKS SYSTEM ASSESSMENT

_— INDICATED PUMPS OPERATE LESS THEN 1 HOUR
% PER DAY.

o 3) PUMP CAPACITIES TAKEN FROM 2005 WSA (AECOM).

Q PROJECT No. _20084572 TOWN OF LA RONGE

DATE: 2009/11/17 MOWERY SUBDIVISION
APPROVED: D.T.

Associated
SCALE: N.T.S. Engineering EXISTING TOWN SEWAGE SYSTEM
o) DWG. No. 084372-FG-008

FIGURE 8
N




SPS 8 CONTRIBUTING AREA

74.3 ha
247 LOTS RESIDENTIAL
54 LOTS COMMERCIAL

EIES @ ® mmm  CONTRIBUTING AREA
BOUNDARY

RATED CAPACITY: 142LUS \/
\ SPS 7 CONTRIBUTING AREA

14.9 ha

147 LOTS
‘ ‘
SPS 2 CONTRIBUTING AREA
26.5 ha
179 LOTS + 96 APT. UNITS
SPS #7 FORCEMAIN DIVERTED TO MH #1

DUE TO CLOGGING PROBLEMS IN
2008/2009 (AS REPORTED BY TOWN)
250 FM
S FE----T TO WASTE WATER TREATMENT PLANT /
(1940m3/DAY MAX CAPACITY)
150 FM SPS 10 CONTRIBUTING AREA, ONLY SERVICES /
20N THE APARTMENTS, ABOUT 98 UNITS
150 FM
(ABANDONED)
%P';MDR" PROJECT No. _20084372 TOWN OF LA RONGE
150 FM DATE: 2009/11/17 MOWERY SUBDIVISION
(ABANDONED) APPROVED: _D.T.
Associated
SCALE: NTS Engineering EXISTING SANITARY SYSTEM
DWG. No. 084372 -FG=009 FIGURE 9
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Appendix B - Geotechnical

B-1
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FMEL Flia Mo, 5085723 February 8, 2008 Page 1

1.0  |NTRODUCTION

Tha following report hes been prepared on the subsurface soil conditions existing at the
site of the proposad Mowery Residential Subdivision tn be construcied It La Rongs,
Saskaichewan, The subject site & bound by Beardman Street to the west, Studer
Street to the north and east, and, Badford Street to the south.

Althorization to procsed with this investigation was provided on Decamber 10, 2008,
The s of reference for this investigation were presentsd in P. Machibroda
Engineering Lid. (PMEL) Propesal No, 1117-5248, daed November 21, 2008, The test
hola drilling and soil sampiing wers conductad on January 22, 2009,

20 FELD INVESTIGATION

Twelve tast holes, located az ehown on the Site Plan, Drawing No, S08-5783%1, wers
dry drilled using cur truck-mounted, continuous fiight, sclid stem auger drll rig. The test
holes were 150 mm M diameter and extended to depths of 0.3 to 8.0 metres below the
axisting ground surface. In addition to the Teat Holes, nine Test Pits ware excavated as
part of the site investigation to supplement the Test Hole rformation and to verify the
presence and depth of bedrock.

Test hole dril loga were compiled durng test drillg to record the soll stratification, the
groundvrater conditions, tha pesiton of unstable sloughing scils and the depths &t which
cobblestonas, bollders and badrock were encountered.

Disturbed samples of auger cuttings, collecied during fest driing, were sealed in plastic
bags to minimize mokture kes. The soll samplea were taken to our laboratory for
anatysis,

Plazometars (siothed, 50 mm dlameter PVC pipe) wers instzlled in Test Hole No. 08-1,
08-2, 08-3, 094, 08-5 00-8, 08-7, 08-8, 0810 and 08-11 for groundwatar monitoring
purpceas.

F. MACH|BRODA ENGINEERIMNG LTD.



FME. Flie K, 5068755 Fabruary 9, 2000 Paga 2

30 FIELD DRILL LOGS AND TEST PITS

The fisid drlll logs recorded during test drifing have been shown plotted on Crawing
Noe, S08-5783-2 to 13, Inciusive,

A sumnmary of the soll conditions encourisred at the Test Pt locations (a2 compiled by
PMEL and Associaied Enginearing) has been presentad in Table |.

TABLEL TEST PIT SOIL CONDITIONS

Ground *Aroundwater
Tost | o oy | TootPH Elgvation Badrock
Pit | cemtion | | D90t General Soll CondMons After Elsvation
Mo (metres) (Motras) Exzavation {ratres)
{metres)
(g1 A 30 | Gladiai THI, Cobbies/Bouiders | 2 m below G.L. NE
09-2 373.5 50 | Giacial TH, Cobblea/Boliiders 5.0 NE
089-3 375.8 22 | Giedsl Ti, Cobblea/Bouiders DRY 3734
094 375.0 50 | Giacial TH, Cobbles/Boulders DRY NE
095 373.3 50 | Gacal TH, Cobblea/BoLiders <)) ME
08-8 a77.2 0.3 NA, DRY 3769
07 NA 13 NA DRY 1.9 m baiow G L.
086 | amr2 1.0 NA DRY 378.2
g X NA 25 NA, DRY 2.5 m balow G.L.
NA = Mot Aveleble NE - Mol Encourtersd

The plan location and ground surface skevation at the Test Hole and Test Pit locations
was provided by Assodated Enginaering,

31 Soil Profie

The ganeral eoll profila consisted of organic peat overlying varable overburdsn deposits
of sit, clay, sand and glacial til, folowed by badrock. Badrook outcroppings were
encountered surficially at many locations within the sublect sile, The thickness of the
overburden deposis Is confrolled by the underking bedrock topography, which
anticipated to be highly variable.

P. MACHIBRODA ENGINEERING LTD.




FMEL Fie ho. B03-8783 February &, 2008 Page 3

32 Groundwater Condiions. Sioughing
Grourctwater ssapage and aloughing conditions wete encounterad during test driling.

The depths at which groundwater seapage and sloughing conditions wee encouniernsd
have bean shown on Drawing Nos, S08-5783-2 to 13, nclusive,

A summmary of the groundwater levela recorded [n the plezomstsrs installed during this
imvestigation haa besn pressrted In Tabe 1.

TABLE L. RECORDED GROUNDWATER LEVELS

E mm g:h“g * Recorded Groundwater Elevation (metrss)
No. m fﬂ“:;':‘; January 23,2009 |  January 30, 2009
08-1 376.2 a75.1 373.5 374.1

08-2 375.4 374.8 NR a73.0

08-3 374.4 373.4 370.4 372.3

004 375.9 374.8 371.5 372.2

08-5 378.6 375.5 374.1 374.2

o8-8 373.1 372.1 370.7 370.8

08-7 373.2 372.3 370.5 371.2

09-8 373.1 372.0 370.9 371.4

08-10 | 3728 371.8 997.9 371.1

08-11 370.8 368.9 388.9 388.9
*Highar and potantially parched stafie vwarler Jevels shoukd be expactad during or

following spring snowmek and periods of pracipitation. The groundwatsr lable s
srongly ifluensed by the undarlying bedrock topography, Locakized aress of parchad
(on bedrock) groundwaier conditions are articipated.
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Cobblestones andfor boulders wers encouniered during test drilling. The depfis at which
cobbiestones andfor  boulkders were encounisred have been shown on Drawing
Nos. S0B-6783-2 fo 13, inclusive, The glacial till consisted of a heterogensous mibxiure of
gravel, sand, sik and clay-slzad particies. The glacial til strate also corrtained soited
deposits of the above particle sizes. In addiion ¥ the sorled deposils, a random
distrbution of lmger particle skzes i the cobblestone rangs (60 to 200 mm) and
boulder-eized range {larger than 200 mm) shoukd be expactad at the subject site.

With the exception of Test Hole Nos. 08-2 and 09-11 (soll to a depth of at least B metres),
auger refusal was encourdensd oh assurmed bedrock at depths of 0.2 o 4.8 metres in all
Test Holes. Bedrock oubtcroppings were encountarad surficially at many locations within
the subject site.

40 LABORATORY ANALYSIS

The sod classification and indax tests performed during this investigation consisted of a
visual claesification of the eoll, waler comtants, Atlerberg limits and grain efze diirbution

analysia,
The resutts of the ecll classification and index tests conductsd on represanbstive samples

of scd have besn pictiad on the dril| Ioge alongeids the comesponding depths at which the
sampies wears racoversd, a8 shown on Drewing Nos. S08-8783-2 to 13, Inclusive,

The resuls of tha grain size distribution analysee have bosn plotted on Drawing
Noe., S08-8783-14 to 17, Inclusive,
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6.0 DESIGN RECOMMENDATIONS

Basad on the foregoing outline of soll test results, the following foundation
consideratons and design recommendations have baen presaniad.

5.4  Design Congidsrgifons

k kB undarstpod that the proposad Subdivision will include residences, new utity
Ingtallations, rcadways, landscape areas and surface drainags features,

"The subsirface soil condiions consisted of organic peat overlying variable deposits of siit,
ckry, sand and glacial till, folowed by bedrock. Groundwater seepage and sioughing
condbions wers sncountered during tast drifing. The groundwater level at the tme of our
investigation ranged from about 0.5 to 2.5 mefres below existing ground surface, and was
situated within 1 to 1.5 metres of ground surface in most test holes,  Cobbiestones andfor
bouiders wers encountered durlng test drifling, With the exception of Test Hole Nos, 08-2
and 08-11 (scll to a depth of at lsast 6 meires), auper refusal was encountsred on
assumad badrock at depths of 0.2 to 4.8 metres In all Test Holes, Bedrock outcroppings
wers encountsned surficially at many locations within the subject sits, Tha subgrade sails
are frost suscepthie and the average depth of frost penetration for the La Ronge area s
approximatsly 2.5 medres,

i f& understood that extansiva site development wil be undertaken {i.e., extenaiva bueh
olearing, site stripping and levaling, construction of ditches and roadways, &te.) pricr to
tha conetruction of any residences or other structures at this site. |t is recommended
that site development should be designed to lower the groundwater level as much as
practical and/or sisvate the finkshed ground surface elevation,

P. MACHIBRODA ENGINEERING LTD.



PFMEL Fle No. B08-5783 Fabnwary 9, 2008 Paga &

The subgrade sc¥ conditions at the subject site were variable. As such, footing
foundations could potentialy be basad on sit, cay, sand, glacial i, badrock or &
combingtion of thess solks. Fooling foundations based on uniform, non-cxpansive
subgrads soils should perfonn satisfactorily. Footing foundations besed on varable
sofs/badrock of highly plastic clay soilk would ba subject to greater potartial differantial
movemeants. The subgrade soils are frost susceptible and the groundwater tzble at the
si» is redatively high at most locations. To minimiza the potential for frost heaving and
gssociated building distress, all reasonabla measurms must be takan to ensure that frost
is not allowed o penefrate beneath the footings prior to, during or following
construction. It is recommended that footings should be axtended to bedrock at all
ocatione whare the depth to bedrock i near the design footing ekevation and an
adequate clkearance above the groundwaier table can be achieved.

Floor slab (basement) sfevations should be sei as high as possible above the
groundwater table to minimize the poiential for water seepage intp the basements
{a mnimun clearance of 500 mm above the groundwater table is recommendad).
Placement of addiional ffl may be reguired to provide adequate frost protection whie
maintaining adequate ciearance above the groundwater table. Perimeter and below
slab drainage systems wil be required to minimiza potantial for water infiltration.

A deep foundation system consisting of stssl pipe and helx screw piles could perform
eghistacioriy a locations where adaquate thickness of owerburden exsts. Some
construction difficuties are anticipated during the Installation of screw pies dus to the
presance of cobbleatones and/or boulders.,

As an aftsmata to a footng or pike foundation systam, an at-grads foundation carmsdsting
of a reinforcad, parfmeter adge thickanad concrets raft foundstion could be utiized as a
foundation support.

Recommnendations have been prepamd for site preparsfion; excavations and
de-wataring; standard =rip or spread foolngs; steel pips and halkx screw plles;
perimeter adge thickened concreta raft foundation; floor siabs; foundation walls;
feundation concrebe and subdivizion roads and parking struchures,
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52 Ste Preparmtion

-All peat, organics, koose il and other delfeterious materdals hould be removad from the
constructon arsas. The surface of the subgrade shoukd be levelled and compacted to
the folowing minimum density requirsmeants.

Building Areas - 98 parcant of standard Proctor density at optimum molsture
contant,

Roadvay Areas - 95 parcent of standard Proctor dansity at optimum modeture
cortiant;

Landscape Areas - B0 parcant of standard Proctor density at optimum mokshse
content.

Subgrada fl, if requked, should prefesably coneist of granular matedal or
locaby svaiable sand or glacial tl scls. The fll should ba placed in thin [ty (madmum
150 mm looes) and compaciad ¥ 96 percent of standard Procior density at optimum
moisture content. Tha subgrada fll shoukd be approved by the Gedatechnical Consuttant
- pricg o placement. The sita should ba graded to ensure positive aite drainege away
from all struchures.

Perchad groundwater condiions and softiwet soil condiions are anticipaied at some
locations within the subject ste. The use of high-strength, woven geotdile {minémum
grab m=nele sirength of 1,300 N) i recommendad wham softwel soil conditions are
encouniaed to provide eod smbiization and separation. Depending on the design
subgrade elevations, over-sxcavation and reptacement with granukar il mery be required.
it ks anticipated thet the sofffwel near-surface solle wil bo sasly disturbed, Due & the
anticipatad poor trafficablity, Gradall or tmdvbackhos equipment will be requined at thees
jocations. Tha geatextie ahould be placed over the leveled subgrade prior 10 placing
grarmier fIL | s recommendad that the first it of fil shouki conalst of free-draining
granular drainege agoragats placed over the gactextiie by and-gump and spread methods
In & singles @ (Le., 200 10 300 mm recommended). The Inidal ift shoukd be lightly

compacisd with sitatic compection equipmernt o minimize disturbance of the underiying
soll.
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5.3 Excavations and Devrgiering

The groundwatsr table was situated &t a depth of about 0.5 to 2.5 meters below sxieting
ground surface on January 38, 2009, and wea shuatad within 1 to 1.5 metress of ground
surface in most test holes. Construction difficuities reiated to groundwater ssepage and

slougning are expacied balow the groundwater tabie.

It is articipatad that the proposed excavetions at this slite will be shallow and completed
with unbraced, sioped side walls. Blasting techniquas wil be required whare lage
boukders or shallow badrock condiions are encountarad. The korg-term stability of tha
excavation wals wil be sffactad by wetting and drying of the sxposed excavation walle,
the depth of excavation, the langth of time that the excavation remains open and the
cormistency and structure (degmee of fraciuring, sfickensiding, ete.) of the subgmade
goits, The recommended minimum sidesiopes for excavations at this site have been
presarrtad in Table |11,

TABLE Il. RECOMBMENDED MINWMUM EXCAVATION SIDESLOPES

-

‘Hintmum Safe Sidesiops
Soll Description
Horkrortal Vartical
Moist Sai 2 1
Saturated Soll 4 1

* Siops Tistisning will be required whers roUNdwaer seepags MK Houghing condiicns ars
encounisred. Dewtering will be raquired baiow the groundwater table.
Groundvater ssepage and pracipitation runoff should be collected in a creinage systam
at the basa of the sxcavaton (i.a, dranage dichea/nierceptors, sump pis),
The dreinage systsm shouid drain positively to 8 coBection sump(s) squipped with &

SUMp pump(s).
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The subgrade soi condiions at the subject sito were varleble. As such, fooling
foundations could poterially be based on allt, clay, sand, glaclal til, bedmock or a
combination of these soie. Footing foundations basead on uniform, nNon-axpanshe
subgrads solls should perform eatisfactorily. Fooling foundations bassd on variable
soils/badrock o highty plastic ciay sols woukd be sublact to greatar potential differential
rmovamants,

The folowing minimum recammendations shoukd be incorporated into the design of a
footing foundation.

1. For a continually heatad dwelling with basament, the footings shouid be founded
on naturally deposited, undisturbad a0l &t a minimum depth of 1.2 medrae below
finshad ground swface. Footings not protected with an interior heat sowrce
and 1.2 metres of soll cover ehoukl be basad balow the average depth of froet
panetrafion (Le., 2.6 metres) or protecied with strategically plced rigid
polystytena Insulation. In this csse, a continuous layer of rigid polystyrene
reuation should be placed over the exierior face of the foundation wall,
extending verticaly a minimum of 300 mm above grade and laterally a minimum
distance of 1.8 mealres away from the foundation. The insulation should be a
minimum of 75 mm in thickness and should ba positively sloped away from the
foundation to promote drainage. The Insulation should be placed a minimum of
200 mm below finished grada.

2. For footings on bedrock, the bedrock at the footing alsvation should be levelled
as well a5 practical. Controlled blasting techniques may ba required © provide a
level footing surface. Footings on badrock that are not protaciad with an imferior
hest source and & minimum of 1.2 metres of soll cover should be dowelad inte
the bedrock at regular marvals to provide addional frost upift resistance andior
protectsad with insuletion, a8 describad above.
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3. Footings basad on naturally deposited, undisturbad soll may be designad o exert
an akrwvabla bearing pressure of 75 kPa. The foating excavatione should be
hand-clsaned to remove al loose, dishubed soll, and, to expose naturaly
deposited, undistrbed eoil  If the subgrade soll at tha design footing elevation
consits of soft, wet sol, the width of the footing shoukl be increasad by fifty
{50) percent.

4, Footinge on bedrock may be deslgned to exent an slowabla bsanng pressure of
500 kKiPa, The footing sxcavations should be hand-cisaned to remave &ll loose,
disturbed soil and frach.red bedrock,

5. Where =ik or sand subgrade sols are encounersd at the design footing dapth, ft
i recommandad that a mud slab should be placed as soon as practical sfter
cleaning to minimize the potential for disturbance of the sitfsand subgrade sois.

B, A mnimum siip fooling width of 450 mm s recommended. A mingmum
damension o 1,000 mm s recommended for square and rectangukar foobings.

7 if the subgrade soibedrock is disturbad during axcavetion balow the design
depth, then the disturbad soil should be removed  an undistebed, level
surface. Fil, required to raBe the subgrade eksvation to the underside of tha
footings, shoukd be concrets,

3. Footings shoukl not ba constructed on desiccated, frozen or wet subgrade soil.
Frost should not be allowed to penetrate bensath the footings priar ta, during or
afar constniction. In unhsatad areas, where potertal damags due to frost
panetration and uphsaval could occur, footings should be based below the depth
of frost penetration. Allemately, adequate insulation could be utilizad to prevent
frost penetration below the footings. In thie case, the Geotechnical Consultant
should review the propesed Insulation detalls,

8. The finkshed grade should be handscaped to provide for positive siie dreainage
away from the Residencs.
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5.6  Stsal Pipe and Hefx Srew Plos

Stee! pipe and helix screvw phes could perform satisfaciorlty at locatione where adequate
thickness of overburden exists. Some conetruction difficulties ars anticipatad during the
instalation of screw plles due to the presancs of cobblestones and/or boukiers,

Steal pipe screw pies are insialled by rotating & steel pipe, aquipped with oms or more
haltx Figitings, mo the gound.  Sieel pipe screw ples may be designad on the bawis of
skin fiction and end bearing capacity. The skin friclion capacity of the subgrads sclis i
summartzad badow,

TABLE [V. SKIN FRICTION BEARING PRESSURES (SCREW PILES)

Zone (matres) Allowsble Skin Friction Capaaity (kPa)
Oim2 o
Below 2 16

The screw pies shouk be extended to a minimum depth of 4 matres. For dedarmination
of skin frichon capaciy, the effactive shalt length may be taken as the depth of
ambedmernt of the pie shaft (o the top of the halbx) minus the diameatar of the helx. For
piles with muitiple hellxes, the skin fricton capachy between the helbes can be
calculsted on the basis of the projacied surface area of the soll colurm batween the
halbxss and the skin friction values prasartad in Table [V,

Tha alowable and bearing pressune for screw ples desighed with end bearing contribution
hee baan precsied below,

TABLEY. END BEARING PRESSURE (SCREW FILES)
Depth (Mmetres) Allovrable End Bearing Pressure (kPs)

Balow 4 250
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To minimizs the potertial for soll disturbance adjacent to the pile shaft (which could
cause & reduction or loss of skin fricion capacly), screw pies must ba sopped
mmediately upon comtact with the bedrock surface, A representative of the
Gectechnical Consultant must inspect and document the instalistion of sach sisel pipe
screw ple on a contnuous beals. If ple installation documaiation is not conducted, than
the screw piles shoukd be designed on the basie of end bearing capaclty only.

The end bearing capachty of sieel scraw ples may be calkculsied uliizing the
cross-sactionsl area of tha bottom-most hellx (including cantral shaft). The helcal plate
shall ba normal to the cantral shaft (within 3 deagreas) over s antre length. Muliple
helbes {if required) should be spacad at 2 heix dismeters apart. Cantinuous monitofing
of the installation torqus shoukd be undertsken during instaliation to determine whether
the ecrew pile has been darraged during nstallation and to monitor the conslstency of
the subsurface wois. Screw ples should ba designed on the basle of appropriate
Gectachnical Engineering principals pertaining to helical plle foundafions.

The proposad Residences may be supported at ground surface on a perimeter edge
thickaned concrete raft foundation. The following minimum recornmendations ehould be
Incorporated imp the design of a continually heated, reinforcad, perimsisr edge
thickened concrete raft foundation, A typical perimaier edge thickened concrets rat
foundedion ks shown on Figure No. 1.

1. Ramove alk pedt, loosa fill organics and deleterious materil from the proposad

Bulding footprint. Level and compact the upparmost 150 mm of the subgrads
surface to 96 percant of sendard Proctor density at optimum moisture content.

2. Place a woven geoiedis with a minimoum grab terade strength of 1,300 Newtors
over the surface of the prepared subgrade (generally a5 shown on Figure No. 1),
The gectaxite should be instaled in accordance with the manufachirers

spacifications,
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3. Placa a minimun of 300 mm of compaciad, crushed granular bass courss
materal over the placed geatextile (800 mm where highly plastic clay subgrade
aoils are ancountered). All granular fil should be piaced and compacted in thin
fte (150 mm kose, maxdmum) to a minimum of 100 percent of standard Procter
denatty at optimum moisture content  The granular fil shoukd extend lateraky
away from the adge of the raft a distance &t least equal to the fill thicknesa,

4, A raft bearing on the sguctural granular fill may be designed to exert an alkwable
bearing presaurs of 75 kdPa.

5. Reinforce tha concrete slab and artculats the slab at regular Intervals to provide
for controllad cragcking.

8, Provide positive site dralnage away from the Reeidence.

7. Concrate slabs ahoukd not be constructed on wet or frozan granukar mataral o
subgrade.

B. Frest should net be allowed to penetrate beneath the slab just prior o, during or
eftar construction.

8, To minimize the amount of differential movement associated with potential frost
heaving, It is recommendad that rigid polystyrene Insulation be placed around the
parimeater of the Reeklence. Tha insulation should be at lesst 76 mm In
thickness and should extend out a minimum of 1.8 metres from the edge of the
raft foundation. The Insulstion should be placed &t least 300 mm belcw finishad
grade ardd shoukd be sioped away from the bullding, The insulation should aiso
be placad alongside/over the exteror face of the thickenad edge portion of the
slab o provide a cortinuous layer of insulation extending to the insulated axtsror
wal of the Residence. The insulation shoukd have a compressive strength
capable of supporting e design loading of the overlying structures.
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8.7 Floor Siabs

Floor siabs shoukd be maitained es high as possble above the groundwater table
(& minimum clearance of 500 mm is ecommendad), The follewing minimum provisions
shouid ba Incorporsted Into the design of a heatad grade-supporied, caet-inplace,
reinforcad concrete slab sublect to Hght floor lkkading.

1. Propare the eft®e In accordance wih Sacton 5.2 She Proparation.
For reeidences with basaments, over-axcavaie the subgrade sof to allow for the
placamait of a minimum of 200 mm of clean, dralnage aggregaks balow the fioor
glab, Shape the subgrade aurface to aliow for free drainage to a sump pit(s).
The drainags aggragats should mast the following gradation requinremants.

Sisve Designation Beorcent Passing
25.0 mm 100

8.6 mm B0 -

4,75 mm 44 -

2.00 mm 20 -

0,850 mm 0-

0.425 mm 0-

0.180 mm 0-

0.071 mm 0-

“skhdgga

For Residences without besements, provide a minimum of 200 mm of compaciad,
crushed, granular basa courss material betwesn the subgrade sciis and tha undarside
of the elab.

2, Excavate soft subgrada srsas and replace with sultable, non-expansive fil,
pitaced and compacted to 56 percent of standard Procior density.
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10.

Subgrada fll, ¥ required, shoud praferably consist of gmanular soll or tocally
gvaiable sand or glacial til soils, placed 'n thin 1€ {meaximum 150 mm ooss}
ard compactad to 96 percent of standard Proctor denslty af optimum moletirs
content.

Al granular fill placed above the subgrade edevation should be compactad to a
minimum of 83 parcant of standard Proctor density st optimum moisture comtert.

A sump pit{s) & recommanded beiow bessment floor slabs to collect any fres
water which may sccumulets bansath the floor, and, to collect water from the
parimetar drainage syetam. The surface of the subgrade should ba posively
gredad towarde the sump pit(s). The sump pit(s) should be perforated to akow
water to drain In from the sub-slab drainage laysr. Al water colectad within the
sump pit should ba diecharged in a confrobed manner well away from the
Residance.

Separats the slaby from the fill by means of a polyethviens vapour bamier,
Provide positive e dminage away from the Residence.

Floor slabe shoukd not ba constructed on desiceaiad, wet, or frozen subgrecs
acil, fll of base.

Frest should not be alkwed to penetrate benaath the floor slab just prior to,
during or after construction.

H Insulation k& tv be utizad below the fioor slab, & minimum of 1 mete of

ur-naulated spece should be provided amound the parmetar of the fourdeation walls
to allow heat loes 1o the Lderaide of the perimetar sitip foating.
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The above recommended floor system should parform satisfactordy if some floor
movements resuling In cracking iz deemed tolerable. Pariiion wais, stalrcases and
any cher structural olements mesting on the ficor slab should be designed
sccommodate differantial movemants without iImparting stresses on the upper levels of
tha Rasidence.

In unheated structures (i.e., garags), frost heaying is 8 common cause of differential
slab movement and cracking. H some slab movements and cracking is not deamed
tobarable, increasing the depth of granular fill, thickness of concrete slab and ameunt of
reimforcing steel coukd be utiized to minimiza floor siab disiress. Healing the amea t©
about +5 ° C with adecuate air circuation would minimizs the depth of frost penetradon
below the skab, Altsmaiely, strategically placed righid polystyrene insuktion could be
uliized to imit frost panedration below floor slabs.

58 Foundation Walis

Subsizface foundation walls should be designed to resist latersl sarth prassurs ensaried
by the backfil as wall as the horizomtal pressure inducad by any surchame loading.
Tha latarml sarth prassure may be calculaisd on the basis of en  equivalent fiad
pressure ditribution of 9 kN/m® for drained conciions (.., parforaiad drainage pipe
drainsge system and clean, free-draining backfil s discussed below). The surcharpe
koading should be cakulated on tha besis of actual loads.

The iateral serth pressure loading of 9 KNM' mssumes that the baeddil wil be
free-draining, uniformly placed around the structure and lightty compactad, and, a
perforated drainage pipe will ba mstaled alongeide the foundation wals with the imrt
slevation at or below the bese of the foundstion. The parforated dreinage pipe should ba
at least 100 rmen in demeter and instaliad on non-woven geotaxtiles capable of tranemitiing
a flow of not less than 50 Eres per second per squam medme (ASTM D-4491),
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The gegiexiie shoud be placad on naturally deposiad, undisturbed soil or free-draining
sand a8 may ba required for leveling. The geotaxtla should be usad to encapaulate at
least 300 mm of dean, granuks drainage aggregaia above the invert of the drainage pice.
Tha cean drainage aggregate should meet the gradation requirements presented in
Section 5.7 — Floor Slabs.

In the zone 300 mm above the inmvert of the deinege pipe and exdanding to within
EC0 mm of ground eurface, clean, free-draining gmnular meedsl with leas than
€ parcent mataial finar than the £.071 mm sieve size should be usad. The uppamost
E00 mm should coneist of clay or other kow pecmeability matedial

59 Foundgion Conoreie

Wader soluble sulphste sals (gypeumn cryeisls) axiet in the geclogic depoeils In this region,
Suiphats rslstant (C8A Designation HS) cemert i recommendad for all foundation
concrals in contsct with the soil AR concrede at this siie should be manufachred In
scoodince with cument CSA, stendarts,

it should be recognizad that watsr achuble sulphmie sals combined with molst sof

condilions or kow pH sois, could render the scll highly comosive to some typss of metal
wrker ineg, albows, conneadiors, alo., N cortact with the gail.
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Suitsble borrow aoils (Le, sand, clay or glacial tl) exdst at the subject s¥e for
construction of subdiision roads and parking areas,

h s antcpeiad that the subdhision roads and parking aress wil be subject to
predomeénantly pessanger cer ard Bght truck traffic snd infrequent heery truck traffic.
As 2 subgrade support, the Calfomia Beadng Ratic (CBR) rating of e compacisd
subgrads sall should be In the ortar of 3 1o 5,

Bssad on the CER rating, the following pavement and granular surfacing strucihures have

Deen prassntad,
TABLE V1. THICKNESS DESIGN FOR ACCESS ROADS
Heavy Truck Traffic L\IEI'L TrafTic Whoe!
Pavement'Granular Structure Whaeal Loading
(5,400 kg) (mm) (1,830 kg) {mm)
Surfacing Gravel . 50 . L
Asphalt Concree 100 - E5 -
Granular Base (Min CBR = 65) 150 160 125 150
Granuler Sub-Base (Min. CBR= 20) | 250 400 175 225
Prepared Subgrade (50) {(150) (150% (150)
m [ ] [ ] L} [ ]
Total Thicknoss 500 800 385 425

“Gaotexte wil be required whera soft subgrade solls ane encouriened. High-strength
(1,300 Newinns minimum), permedble, woven geatexdie 8 recommended.

Al granuver il placad sbove the subgrade sievation should be placad In thin it
{150 mm loose, meximum) and compacied to at least 53 parcant of standard Procior
density. The granulr haee, sub-bass course sd surfacing metial should mest the
following aggregets gradation reGLirsments.
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TABLE VE, AGGREGATE GRADATION REGUIREMENTS
Percont Passing
Grain Eize (mm} Surlacing Bass Course | Sub-Base Courss
Grave!

50,0 - - 100
25.0 100 £00 85— 100
18.0 - 87 - 100 80 - 100
125 - 7268 70-100
5.0 45 - 80 A5-77 50 -85
20 25 - 60 26 — 58 35 -75
0.900 - 18-39 25 - 50
0.400 0-30 18— 29 15-35
0.180 - 7~18 §-22
0.071 - 6-11 0-13

Plasticity Indecx (%) 0-8 0-8 -6

CBR (min.) - 65
% Fracturs (min.) 40 50 -

Tha folowing mindmum genedal recommandations should be Meoporaad Into the design
of the proposad subdhvision roads and paridng structurse,

1.

*  Prepam the sits in accordancs with Section 6.2, Sits Preparation.

Excavaie soft subgrade amas and replace with sukable sol compacind fo

S8 paroant of standard Proctor density at optimum modsture confent.  Geglaxtie
may be requirad tn reinfores and stabilizs the aubgrads sols,

All borrow makeriad for the sulsect roadways emd parking smes should be placed

In thin |ifts {medmum 150 mm locss) and compacied to 56 pervert of standard
Procior density at aptinrum motstune content. '
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10.

In cut areas, the subgrade should be scarified (o 150 mm in [ght raffic arsas
and 300 mm In haavy traffic arsas) and re-compactad to 98 percent of standard
Procior dansity,

All commen borow usad for embankment constructon shoukd consist of
Importad granular matarial or locally avalable sand, clay or glacial til solks,

All granular fil ehould be placed In thin lifts {Macdmum 150 mm loose} and
compactad to at laast B8 percent of etandard Proctor density.

Posittve surfzce drainags ia recommanded to minimize the potential for molsture
Irfitration into the subgrads a0, Diches and culverts should be provided whers
naceasary to provide adequate sita drainage. Surface water showd be prevantad
fromm seeping back undar the outer edges of the road structura. The subject
roadways should be constructad with a shoulder height of at lesst 1.2 meires
above dichbottomn slevaton.

For sand, clay or glacial tfl borrow matsrials, roadway ambankment sfopee
should be no steeper than 3.0 Horizontal to 1.0 Vertical (3H:1V). Simiarty, ditch
sidesicpes shoilld ba no siseper than 3H:1V.

Eresion protection ls recommendad for al embankment sidesiopes. The sopes
should bs covered with topeoill and sseded to sncourage vegetation growth,
Akematety, erosion control blankste (North American Green S150 of equivalent)
or hydremuilch could be inetalled.

Perlodic maitenance of the granularpavement eurface wil be required
(Le., grading of the gravel surface or crack sealing of the pavemern surface).
The final road grade should be slavated a minimum of 800 mm above the
average teraln #o minimize snow accumulation on the road.
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6.0 LANTATIONS

The pressntation of the summary of the fisld drll logs and foundation design
recommandations kas bean completed as authorizad, Twelve, 150 mm diametsr test
hotas wers dry drilled using our continuous fight, sofid stem auger drill rig. Flakd drll!
logs wera compiled for the Tast Holea during test drilling which, we believe, wers
represantative of the subaurface conditions at the Test Hole locatione at the tims of tast
drifing. Varistions in the aubsurface condifens from thet siwown on the drll logs at
kcations other than the axact Test Hole keatione should be amticipatad. H conditions .
should differ from thosa reportad here, than we should ba notified mMmedixtaty In order
that we may axamine the conditions [n the field and reasasss our recommendations In
the light of any new findinga.

The Temme of Refarenca for this gectachnical investigation did not include any
emvircnmental assessmant of the she. No detectable evidence of snvironmantaly
Bensitive materiale such as hydrocarbon odour wae detected during the actual tme of
the fiakt taet driling program. If, on the basis of any knowiedge, other than that formaly
communicated to us, thers is reazon to suspedt that envimnmentally sansitive materials
may exist, then additional test holes shoukd be driled and samples mcoversd for
chamical anelysis.

The subsurface investigation necasshaded tha driling of deep teet holes and excavation
of test pits. The test hotes and test pits were backflled at the completion of test driilng.
Plaase ba advised that some setement of the back(ii materfals wil cocur which may
aave a depression or an opean hole, |t s the responekbilty of the clent to inspact the
gite and bacicil, as required, to ensure that the ground surface at each Test location is
maintalred [avel with tha edsting grade,

Thls report has besn prepared for the axciusiva use of the Northern Revanue Sharing
Trust Account, Associated Enginesrng and thelr agamts for specific application to the
proposad  Mowery Residantial Subdivision o be constructsd in La Ronge,
Sagkatchevan. R has bean prepared |n accordance with ganerally soceoisd
geotschnical enginearing practices and no other warranty, exprass or knpfiad, is made,
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Any uee which 2 Third Party makes of this report, or any refiance on decisions to be
made based on it, are the responsiblity of such Third Parties. PMEL accapts no
responshlity for damages, if any, suffered by any Third Party ae a resuft of dedisions
made or actions based on thie report.

The acceptance of mi:-ansbl'l'rty far the designfeonstruciion recommendations
presentad in this report ara contingent on adequate and/or ful time [nepection
(as raquired, based on site conditions at the time of construction) by a representative of
the Geotechnical Consultant. PMEL will not accept any respeons|bility on this project for
any unsatisfactory performance if adequate and/or full time inspedion is not parformed
by a representative of PMEL.

i thls report has been tramsmitted electronically, it has been digitaly signad and
secured with persona passwords to lock the document. Due to the possibility of digital
modification, only originally signed reports and those reports sent direcily by PMEL can
be ralled upon without fault,

We trust that this report fulfiils your requirements for this project Should you requirs
addijonal information, plsase contact us,

SecociHTials of Seekarithawan
& CERTIFICATE OF AUTHORLZATION
P, MACHIBRODA ENGINEERING LTD,
Number 172
Permiesion to Consult held by
Ciscimhne Sk Reg N
Gactechrdcnl 121348
g4-e2 f¢

P. MACHIBRODA ENGINEERING LTD. Association of Professionsl Engineers &
‘d_"!'-

Kelty Pardoski, P. Eng.

CZIKP/clb
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GRAIN SIZE DISTRIBUTION TEST REPORT

Project: PROPCSED MOWERY RESIDENTIAL SUBDIVISION

LA RONGE, SK
Project No.: S08-6783
Date Tested:  JANUARY 30, 2006

Test Hola No.: Q9=-2
Sampla No.: 3

Dacth (m): 1.0
Ramaris:

Motsricl Description
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Sample No.: 15
Depth {m): 2.0
Remarka:

Material Deacription

GRAIN SIZE DISTRBUTION TEST REPORT

Project: PROPOSED MOWERY RESIDENTIAL SUBDMESION ‘_!E_-'
LA RONGE, SK
Projest Ne. SOB=-67B3
Date Tested: JANUARY 28, 2008
Test Hole No.: (9-—4
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GRAIN SIZE DISTRBUTION TEST REPORT

Project:
LA RONGE, SK
Project Mao.: S0B—-6783
Date Tested: JANUARY 30, 2008
Test Hols No.. 089-8
Sampla No.: 40
Depth (m): 2.0
Remarks:

Mctarial Description

PROPOSED MOWERY RESIDENTIAL SUBDIVISION

% Growl Sam % Sond Soam % o Som X Ciy Exm
’_ ¢ 11 4 5
S e e e W o
e NCHES SEVE SZES —————=|
F Py X 18 B 4 W 2
100 m .-I ) "?-.i I
ol il
B0 I I I
3 T
5 [T Al RIRIl \i
oo [l \
5. | \
5 1 \
x i ft
Bl : Il
Il * T
niml I 10 140 0.1 o 00
GRAMN SIZE — MILLMETERS
[ DRANNG MO
P. P. MACHBRODA
ENGINEERING LTD. $08-6783-17




Assotlated
Engineering

DESIGN NOTES

Project No.

Client:
Subject:
By:

Sheet:

20084372 File: 20084372.E02
Town of La Ronge

Field Notes — Mowery Subdivision Test Holes
Ryan McDowell Date:  January 29, 2009

1of 2 Chk'd:

Test Hole Data:

Test Pit 2 -

Test Pit3 -

Test Pit4 -

Test Pit5 -

Test Pit6 -

Test Pit 8 -

Photos:

Ground Elevation: 373.51m
Total Depth: 5.0m

Water Depth: 4.5m
Boulder and Cobbles

See Photos: 150, 151

Ground Elevation: 375.60m
Total Depth: 2.2m

Boulder and Cobbles
Bedrock found at 2.2m
See Photos: 152, 153

Ground Elevation: 374.97m
Total Depth: 5.0m
Boulder and Cobbles

Ground Elevation: 373.29m
Total Depth: 5.0m

Water Depth: 4.5m
Boulder and Cobbles

See Photos: 132, 133

Ground Elevation: 377.24m
Total Depth: 0.0m
Surface Rock

Ground Elevation: 377.24m
Total Depth: 0.0m
Surface Rock

IMG_0124: At TH 1 looking SW to TH2
IMG_0131: At TH 4

IMG_0132: TP 5

IMG_0133: TP 5

p:\20084372\00_larongem owery_sub\engineering\04.00_preliminary_design\report\final\appendices\appendix b\dnt_mowery test holes_090129.doc



Associated GLOBAL PERSPECTIVE
Engineering | (0oL FOCUS

January 29, 2009
-2-

IMG_0136: At TH 10 Looking N to TH 8

IMG_0137: At TH3 Looking SW to TP 5

IMG_0138: Looking SE to TH9

IMG_0139: TH 2

IMG_0140: At TH 2 looking NEto TH 1

IMG_0141: Looking SEto 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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IMG_0137 — at TH 3 looking SWto TP 5



IMG_0138 —looking SEto TH 9
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IMG_0140 — at TH 2 looking NE to TH 1
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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
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Town of Lg Ronge
- Sewage Pumping Station Analysis

1.0 EXECUTIVE SUMMARY

The Sewage Pumping Statdon Study has been completed, as was recommended in the Saskatchewan
Municipal A ffars and Hu::u.qing {SMACEH} Nosthern Infrastructure Study (MTS). The Study was
recommended o provide a comprehensive study of the sewage putnping stations. Statements givcn
in the NIS tegarding deficiencies in the sewage putnping stations have been reviewed, including an
on site review and a detailed analysis of the specific operating conditions for each of the sewage

pumping statlons.

Recommendations presented in NIS and this Sndy include; measures to mitigate groundwater
infiltration m the dry pit, improvements to provide adequate ventilation in the wet well and dry pir,
inclusion of swab launch facility for force main cleaning, building exterior improvemaonts,
teplacement of elecerical controls and equipment that do not meet curtent codes, increased capacity
of wet wells to improve pumping efficiencies and installation of new pumps for increased capacity.

The only recommendation given in the NIS not being recommmended ar this dme is the instalhation
of standby generators in sewage pumping stations #2, #3, #7 and #8, due to the high cost ($50,000
to §100,000 cach). Currendy, if thete is a power outage water distribution is halted leaving 1 minimal
amount of wastewater flow to the sewage pumping stations. The Town has the capability to
distribute water during power cutages (standby generator at the water wearment pland for fire
fightng purposes. If the water is tarned on during a power outage, there is a potential problem for
sewage flooding in basements. Similarly, if the power is out for a vety long period of time, there is
sume potential for ground water infiliration into the sewage systemn corld also cavse basement
flooding,

SPSs #1, #4, #5, #18 and #9 had varying amounts of groundwater infiliration into the dry pit, from
a slight amount to & very significant amount and need attention. Epoxy injection into joints, cracks
and holes to inhibit groundwater infiltration should prove to be most effective. A benefit to this
method 1s the positive effects of the grouting are usually known immediately.

There are three sewage pumping stations that do not need any upgrading. 'T'hese are the senior
citizens sewage pumping stztion, the Police Point sewage pomping station and the sewage pumpmg
station on the east end of Ta Ronge Avenue. These ate all relatively new stations, have had no
reported problems and are not expected to experience problems in the near future.
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If the timing for the development of a tesidential subdivision feeding 8PS #2 is longer than 5 years,
sewage pumping station #2°s pumps and electrical controls should not be upgraded until
development proceeds. Sewage pumping station #2 has more than adequate capacity for cutrent

eonditions and is in relatively good shape. Therefore, anly minot imptovements are recommended.

The recommendations ideatified above are estimated to cost $772,000. Of this amoune, the
elecrrical controls and new pumps for sewage putnping stations #1, #2, £3, #4, #5 and #3 are
estimated to cost $455,000, which includes 2 10%% contingency.
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2.0

2.1

INTRODUCTION

Sewage Pumping Stations Review

The 1999 Saskatchewan Municipal Affairs Cuituse and Housing (SMACH]) Northera Infrastructure
Study (NIS) for the Notthern Town of La Ronge identified that there wete several deficiencies with
many of the sewsage pumping stations (SPSs). The general overall comment given in the NIS was
that the 5PSs were in relatively good running condition except there are deficiencies that should be
comtinually upgraded over time. It was also recommended thet before initiating any major capital

expenditures a comprehensive sewer system study be dene.

The deficiencies identifed are as follows:

add standby genetators in major sewage puinping stations (2,3,7,8) (o prevent the dry pies
from being {looded by ground water infiliration and resulting in damage oceurting to the
sewape pumps during power ontages

increase the wet well sewage storage capacity to teduce the number of putnps statts and
resulting pump wear

uppgrade wet well and dry pit air ventilation to current standards for safer maintenance
conditions

upgtade pumps so capacity of each pump ean handle the peak hour flow to that station
upgrade electiical components to current regulations inchiding extesnal warning lights and
bells

install swab launch facilitics for ease of cleaning the sewage foree muain

replace pumps with limited life expectancy with new pumps

improve bullding exteriors, toofing and siding
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3.0 EXISTING SEWAGE PUMPING STATIONS
3.1 Status of Sewage Pumplng Stations in 2002

Each of the sewage pumping stations was reviewed on #ite on March 13, 2002, This was done to
verify the deficiencies as described in the NIS and to get a first hand view of the SPSs to detetmine
the degree of difficulry in carrying out upgrades. Out of the 12 5P3s ir La Ronge (there is no SPS
#6), there ate three that do oot need any improvements at this dme. These are the senior citizen’s
SPS, the SPS serving Police Point and the most eastetly SPS on Ja Ronge Avenue. The Police Poine
and 1a Ronge Avenue SISs ate only a couple years old and were designed to serve for the next 20 '
years. The senior citizen's pumping station is also relatively new, operates only approximately 15
hours per year and should scree for many more veats. This station has also been relatively trouble
free. See Sewage Pumping Station Locatons Dimwing at the back of the study.

The sewage pumping stations wete generally found in pood maning conditions as reported in the
1999 NIS. “Lhere was one significant change in conditions from the 1999 NIS was the run ame of
sewage pumps in SPS #3, The run time of the pumps had gone up significantly to 14 hours (tertal
time for both pumps) per day. 'the NIS had reported that the run times for the pumps in SPS #3 in
1999 were 3 hours in the sunimer and 5.5 hours in the wintet, The difference is due to the new
water treatment plant (2000} now being on line. The extended hours for the pumps are to
predominately handle the backwash water from the new water filters in the water treatment plant.
Previously, backwash water was teturned directly teo the lake.

3.2 Standby Generators

The discussion from the NIS indicated that standby generators should be insalled in the major
sewage pumping stations (#2, #3, #7 & #8), however this is a costly procedure ($50,000 to
$100,000 each). It is recognized that there is & potential flooding and environmental contatmnation
risk. Standby generators should therefore be considered in the next funding program.

Currenty, if there is a power outage, water distribution is halted leaving 2 minyimal amount of
wastewater flow to the sewage putnping stations. If there is a fire and a power outage, the Town has
the capability to distribute water using 2 standby generator at the water treatment plant. This could
create a problem of sewage flooding in basements, if residences started to use watcr wwithout the
sewuye pumping stations having power. Similary, if the powet is out for a very long perind of tme,
ground water infiltration into the sewage system could also causc basement flooding.
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Another problems is of groundwater infiltration into the dry pit of SPSs #1, #4, #5, #8 and #9.
Usinp epozy injectton into joimts, cracks and holes could inhildt the infiltratdon. A benefit to this
method is the positive effects of the grouting are known immediately.

3.2  Overall Deficiencies

An overall list of defidencies for each of the sEWage pumping stanons was developed and is

surnitnarized in Table 3-1:

3PS Deficiencics

Table 3-1
SPS | Ground | Inadequare | Requite | Rough | Inadequare | Minimal | Inefficient
# Water | Ventilation | Swab | Building | Llectrical | Wet Well | or Aged
. | Infilration Launch | Exterior | Controls | Size Pumps
) x X ¥ : X X X
2 | - x x Tx % x %
3 x x X
4 X % X % LA X X
5 X X x % x X
7 X X
8 X x X
9 X X F X X
10 ;| % x L

3.4 Wastewater Flow for Sewage Pumping Stations

Wastewater flow for cach the SPSs was calculared from the informatior. piven in the NIS and
informarion obtained during the on site review, The results were then checked against water
consumption records kept for the water treatment plant, including wastewater from backwashing
and deily records from the Sewage L'reatment Plant,

The estimared quantity of wastewater poing through sewage pumping stations was approximately
16% highet than water consumption records finelnding backwashy. It is known that there is
groundwater seepage into the sewet systern, but it is assumed that the amount of groundwater
entering the sewage system in the summer s equal to of less than treated water that is consumed and

docs not entet into the sewage system, Le. warericg gardens and lawns in the summer. Also, watet
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seepage into the sewage system in the winter months is limited with the zone of frozen soil near the
mains. Therefore, the assumption used in the analysis of the SPSs is wastewater flowing in the
sewage raing cquals the amount of treated watet plus hackwash water. Using this anslogy, the
pumps are only purping 90% of the rated capacity. This seems reasonable, given the age of maost

of the PurTps.
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4.0 EVALUATION AND UPGRADE CRITERIA
41 Sewage Pumping Stations Operating Conditions

The evaluation and upgrade crteria used for the sewage pumping srations 1s based on the need for
the sewage pumping station to be operated in a safe and efficient manner and meet cutrent
guidelines, Fach of the sewape pumps at a station should be able to handle the peak hour fow, the
sewage pumping station should have cutrent and up to date equipment and the operator should

have a safe environment to work in.

4.2 Sewage Flow Model

A model for sewage flow is required to estitnate the operating conditions of the sewage pumps at
each of the sewape pumping stations as compared to the operating condition point of the existing
pumps. nderstanding that the Northern Town of La Ronge’s wastewater 1s mainly of a domestic
natute, it is reasonable to assume that the sewage wastewater flows resemble that of a residential
sctfing, Based on this, a residential model was adopted from the “3™ Edition of Water Supply and
Pollubon Contzol” textbook by John W. Clark/Warren Viessman, Jr. Mark . Hammer {see Figure 4-
1, from papge 125). Te is significant to note that the majotity of the wastewater flow takes place in the
A M. and tapess off into the mid afterncon, followed a small peak around 6 to 7 TM.

Residential Flow
- Figure 41
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Based on this madel, the peak hout flow is 2 times the average daily flow, calculated on 18-hour day
of watet consumption. Using this information, specific peak and average flow rates for each of the
sewage pumping station was then caloulated (see Table 2.0). This information ia turn has been used
1o enmplete the analysis of cach of the sewage pemping stations pump capacitios and need fos

upgradjng.

4.3 Sewage Pump Analysis

4.3.1 Sequence of Wastewater Flow

The sequence of wastewater flow through the Town is as follows:

. SPS H2, #3 & #7 pump directly to the wastewater treatment plant

» SPS #5 pumps to SIS #4

. SPS #4, #9, sentor citizen’s SPPS, Police Point SPS & east La Ronge Avenue SP'S all pump to
SPS #3, including backwash filter water fiom the water rreatment plant

. SPS #1 & #10 pump to SPS #2

. SPS #8 pump to SPS #7.

4.3.2 Future Wastewater Flow from Residential Subdivisions

All the future (20 years) wastewater flow is expected w come mainly from the proposed residential
development area bounded by Studer Street, Bedfotd Diive and Boardman Street and is anticipated
to flow to SPS #2. DBeyond this area, the longet tetmn (=20 years) residendal development is
anticipated to take place w the notth of Studer Street and Riese Drtve. Wastewater from this atea
will likely flow to SPS #7. Currently, SPS #2 and #7 both have excess pumping capacity.

4.3.3 Specific Sewage Pumping Station Consideratlons

SPS #3 was upgrade in 1995 with new larger eapacity pumps. The current volume and peak hout
flow of sewage at SFS #3 with the operation of the new water treatment plant (20009 is greaser than
the pump’s capecity. There has also been 2 problem with these pumps. In the past when the pumps
ran in patallel one of the pumps shafr would break. This has ot happened lately, bur nothing in
particular has been done to rectify ot vetify what the problem was eithzr. The pump supplicr has
suggested using a different inpeller (5 vane vs. 2 vane) to temedy the situadon, but this has not been
tested to date. The 3 vane impeller does not handle as lasge of solids as the 2 vane. Itis bkely that if
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the 5 vane impeller i3 used, pump plugping will become the next problem to over come. This
usually results with the pumps plugging up. In any event, the pumps are undessized.

8PS #5 collects sewape ftom several buildings from the La Ronge Band First Nadou Rescrve, SP3
#5 subsequently pumps to SPS #4. During the sumnier there are periods when SPS #5 has been
operating at capacity, resulting in SP3 #4 not being able to keep up.

SIS #9 was built using many used parts from other sewape putnping stations. The basic building is
in fair condition and its pumping capacity is repostedly sufficient. Flowever, the electrical controls
and pumps are from other sewage pump stations that were upgraded are consideted near the end of

their usable cycle.
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4.3.4 Sewage Pumping Station Analysis Results

Tahle 2.0 shows the results of the analysis sewage pumps based on the model adopted:

Sewage Pumping Station Analysis

Table 41
Sewage | Existing ™IS Revised | Exist Wet| Recom. | Average | Peak Pump Fump
Pumplng ' Pump, Hp | Reported | Purnping | Well Size | Wet Well | Model Modsl | RuniCyele | RuniCycle
Statlon and Fumping | Capacity {L} Sizefar | Inflow Inflow Times Times
Mumber | Manufac. | Capacity | 90% eff purp {L/s} {Lis) Average, Peak
fLiagem | (Lis@m (L} trflov Inficrw
TOH} TRHH] {seconds) fzeconds)
v o
i 15/Merris | 20.2/9.1 18.2 B0 3030 2.5 4.9 0.9/6.6 1.1/4.0
' 3.2/23.4 38141
2 30/Morris | 24.0/152 216 3000 4000 49 9.8 30M3.2 4.2/9.3
. of-
3" 24 .0425.2 : 4000 9.3 18.6 4.7M1.5 13.1M18.7
3 30fGorman| 31.7/32.0 288 4500 4755 18.2 34.5 7.4M11.6 cominuausly
: -t on for 4 ez
-3 36.4735.0 - 54460 18.2 34.5 5.010.0 47.9/50.5
4 7.5Mormis | 22.0/7 6 14.8 1600 3300 - 849 19.8 2754 comtinuously
5.6M2.2 an for 4 hrs
"3 26.0/8.6 3900 ] 18.8 4.0/10.6 H0.5M3.8
5 SiMarris 8.0/3.0 5.4 1600 1600 2.5 50 9.2H19.9 66777 4
aflc
3" 10,0/9.0 1600 2.5 5.5 3.6M14.3 5.9/10.8
7 7. 5/Morris | 22.4/7.3 15.2 2300 3300 a0 180 3.5/7.8 20.2/26.¢
5.0/11.0 29.0/35.0
a3 7 8fMorris | 1581114 14.2 2000 2550 5.2 10.4 2.2/8.6 8720
-f- i
L 5/Chicago| 6.3/12.2 57 1600 nfa 20 4.0 7.2120.5 18.7722.3
Wenco-P. [(estimated) ( estimated ) —f- -f-
16 7.5/Momis| 28.4/5.2 256 700 nfa nfs e

wry

First set of numbers represent the pump runicycls time jor Average Flow into existing SPS wat wei
Second set of numbers represent the pump runfcyels time for Average Flow into SPS
with an expanded wet well

First set of numbers represent the pump runicycle time for Peak Flow into existing SPS wet well
Second sat of number represent the pump runfeycle time for Peak Flow into SPS
with an expanded wet wall

Represents the recommended larger capacity replacement pump and correspanding data

10
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5.0 RECOMMENDATIONS

The recommended upgrading for existing sewage pumping stations in La Renge are described

below.

5.1 Groundwater Infiltration

Grroundwater infileration s primary 2 concern at-SPS #1, #4, #5 and #9 and epoxy injection is
recommended to reduce this infiltration. While the ¢poxy injection method of sealing manholes is
generally successful, factors such as pround movement and condition of manhole extetior sutfaces

can affect the epoxy’s ability to mainrain its seal.

5.2 . Ventilation improvements

Ventilation improvements are requited to provide adequate sir flows to meet current guidelines.

53 Swab Launch Facilities

Swab launch facilities are recommended for SPS #1, #2, #3, #4, #5, #7, #8, #9 and #10. Swab
launch facilities greatly aid in cleaning of the force main. A clean force main iraproves the
pexformance of the putnps and subscquently reduces pump maintenance. Energy savings will also
be realized with regular force main cleantng with reduced pump run dmes,

54 Building Exteriors

It is recommended that varivus components of the exteriors of SPS #2, #4 and #5 be fixed so the
interiots are kept sccute from the outside weather elements.

8.8 Electrical Controls and Equipment

New zlectrical controls and equipment are recommended for all the sewage pumping stations
that are recommended to receive new pumps (SPS #1, #2, #3, #4, #5 and #9). This is
recomruended not only 1o upgrade obsolete equipment, but alse to ensure there are no waranty
conflicts with the operation of the pumps. Parts will also be more readily available for the new
electrical equipment.

11
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56 Increased Wet Well Capacities

1t is recommended that SPSs #1, #2 amd #4 have increased wet well capacity. The recommended
increased wet well storage volume will result in longer pumping cycles and nlamately reduce pump

WEAT,

5.7 New Pumps for Sewage Pumping Stations

Based on the sewage pump analysis, it is tccommended that SPS #1, #3, #4, #3, #g.be fitted with
new pumps. This will result in improved pump capacity. '

12



Tewn of La Ronge
Sewage Pumping Stalian Analysis

6.0 COST ESTIMATES

The cost to upgrade the varinus components of each SPS is given in Table 6-1.

Table 6-1
Cost Estimate for Recommended Upgrades

SRS Grouting Improved Inseall Sweabs Improve | Provide New I Inctease New Larger Total
# Ground | VentilaHon | Launch Factlity | Buiding Flectrical/ Wet Well Capacity Cost
VWater Faterior Controls Size Thatmps 3
Infiltration L
1 8,000 14,000 8,000 28000 17,000 42,000 117,000 |
P 14000 | 8,000 0,000 25,000 17 200 43 000 116,000
3 ! HOMH i 28 004 45,00 B4,000
F RALEH 14,000 i &,000 1,000 28,0040 17,000 41,11X) 117,000
5 1 B0 14000 ¢ 8000 6000 28,000 36,600 | 100,000 |
7 Poo14000 ¢ & 000 22,000
B 5,000 14,000 8,000 30,600
B 5,000 14,000 8,060 25 (K1 36,000 94,000
10 14,000 3,000 - 22,000
*il],ﬂ{l'l}h 112,000 FE,000 - 13,000 | 168,000 51,000 246,000 702,000

The overall cost to improve the entite system is estimate to cost $702,000, plus a 10% contdngency
of 70,000 for a total budger of $772,000. Engineeting fees and GST are not included in these
fipures.
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2008 Pump Hours Analysis for SPS No. 2

Date Pump 1 Pump 2 Total Volume (L/day) Flow (L/s) Peak Hour Flow (L/s)
January 4.3 3.0 7.3 630720.0 7.3 14.6 Max Day 12.0
February 4.1 3.0 71 613737.9 71 14.2 Max Day 9.0

March 4.4 3.1 7.0 604800.0 7.0 14.0 Max day 13.0

April 4.3 3.6 7.9 685440.0 7.9 15.9 Max day 21.0

May 4.9 4.6 9.5 822193.5 9.5 19.0 Max day 30.0

June 4.3 3.4 7.6 659520.0 7.6 15.3 Max day 10.0

July 4.4 3.7 8.1 696774.2 8.1 16.1 Max day 12.0
August 4.4 3.5 7.8 674477.4 7.8 15.6 Max day 10.0

September 4.5 3.5 8.0 694080.0 8.0 16.1 Max day 10.0
October 3.8 3.7 7.5 646606.5 7.5 15.0 Max day 9.0
November 4.1 4.0 8.1 699840.0 8.1 16.2 Max day 10.0
December 3.9 3.8 7.7 666116.1 7.7 15.4 Max day 9.0
Total 674879 7.8 15.6

Capacity =24.0 L/s

85th 9.0
Max Daily 30.0 26-May-08
2008 Average Pump Hours SPS No. 2
35.0
> 30.0 _
©
o
5 25.0 1
o _ B Pump 1
g 20.0 1 B Pump 2
2 15.0 1 OTotal
) OMax Day
S 10.0 |
[
>
- ]| ] o] o] ] ol ]l | ] ] ]
0.0 - ‘ ‘ ‘ ‘ ‘ ‘
QA 3 o Q ) & » & 2 o ¢ &
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2008 Pump Hours Analysis for SPS No. 7

Date Pump 2 Total Volume (L/day) Flow (L/s) Peak Hour Flow (L/s)
January 5.2 1.1 880464.0 10.2 20.4 Max Day 129
February 5.0 11.3 899851.0 10.4 20.8 Max Day 13.8

March 5.2 10.8 862327.7 10.0 20.0 Max day 15.7

April 6.3 12,5 997152.0 11.5 23.1 Max day 14.7

May 7.4 13.4 1067643.9 124 24.7 Max day 14.7

June 5.8 10.9 869856.0 10.1 20.1 Max day 12.0

July 6.6 13.5 1075343.2 124 24.9 Max day 23.0
August 6.1 12,9 1026580.6 11.9 23.8 Max day 14.7

September 5.4 12.0 954720.0 111 221 Max day 13.8
October 5.7 12.8 1018881.3 11.8 23.6 Max day 14.7
November 7.5 15.1 1201356.0 13.9 27.8 Max day 16.6
December 7.4 15.1 1203665.8 13.9 27.9 Max day 16.6
Total 1005170 11.6 23.3
Capacity = 22.1 L/s
85th Percentile 13.8
Max Daily 23.0 5-Jul-08
2008 Average Pump Hours SPS No. 7
25.0
F 200
8 15.0 [] 1| |@Pump 1
£ ] [ B Pump 2
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2008 Pump Hours Analysis for SPS No. 8

Date Pump 1 Pump 2 Total Volume (L/day) Flow (L/s) Peak Hour Flow (L/s)

January 3.2 3.0 6.3 356448.0 4.1 8.3 Max Day 7.9
February 2.9 2.8 5.8 327550.3 3.8 7.6 Max Day 5.3
March 3.8 3.3 6.8 388985.8 4.7 9.3 Max day 9.2
April 6.3 5.6 11.9 674976.0 7.8 15.6 Max day 21.1
May 4.9 4.7 9.6 546781.9 6.3 12.7 Max day 7.2
June 3.4 3.3 6.7 381096.0 4.4 8.8 Max day 5.3
July 3.8 3.6 7.4 422012.9 4.9 9.8 Max day 9.2
August 3.7 3.5 7.2 411003.9 4.8 9.5 Max day 6.6
September 3.2 3.3 6.5 367824.0 43 8.5 Max day 5.3
October 3.4 3.3 6.6 377976.8 4.4 8.7 Max day 5.9
November 4.0 3.8 7.7 439872.0 5.1 10.2 Max day 6.6
December 3.5 3.4 7.0 396325.2 4.6 9.2 Max day 5.3

Total 424563 4.9 9.8

Capacity = 15.8 L/s
85th Percentile 5.9
Max daily 21.1  16-Apr-08
2008 Average Pump Hours SPS No. 8
25.0
F 20.0 [
o
3
% 15.0 EPump 1
5 HPump 2
2 1 @ Total
% 001 OMax Day
)
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Client: NRSTA
Project: Town of La Ronge - Mowery Subdivision
Projecti# 20084372
Date 5-May-09
Subject: Phase 1 - Option 1 - 25 lots

Created by: M. Wilson

Checked by: D. Thomson

Associated

Engineering
Item Description Unit Price Quantity Extension
1 Roadwork and Site Preparation
Clearing and Grubbing ha $10,000.00 3.5 $35,000
Common Fill (1.0m on lots) m? $10.00 15,000 $150,000
Topsoil Remove and Dispose (top 0.4m) m® $12.00 5,600 $67,000
Asphalt (100 mm) m’ $25.00 3,800 $95,000
Subgrade prep m? $4.00 3,800 $15,000
Subbase (250mm) m? $30.00 3,800 $114,000
Base (150mm) m? $45.00 3,800 $171,000
Curb and Gutter (includes sidewalk) lin.m $175.00 650 $114,000
Bedrock (blasting and removal) ° $340.00 200 $68,000
Drainage lin.m $175.00 30 $5,000
Total 1 TOTAL ROADWORK AND SITE PREPARATION $834,000
2 Sanitary Sewer
Excavation, Main Trench lin.m $220.00 325 $72,000
200mm Dia PVC SDR35 Sewer Main Pipe lin.m $60.00 250 $15,000
200mm Dia. PVC SDR35 Insulated Sewer Pipe lin.m $170.00 75 $13,000
Manhole Base, Frame and Cover ea $2,500.00 4 $10,000
Sanitary tie-in ea $5,000.00 1 $5,000
Video Inspection lin.m $15.00 325 $5,000
Total 2 TOTAL SANITARY SEWER $120,000]
3 Water Distribution
Excavaton, Double Water Main in Single Trench lin.m $175.00 325 $57,000
150 mm PVC C900 Water Main lin.m $70.00 650 $46,000
150 mm Gate Valve and Box ea $2,000.00 8 $16,000
150 mm Dia. Hydrant ea $5,000.00 4 $20,000
Tie-in to existing ea $500.00 2 $1,000
Total 3 TOTAL WATER DISTRIBUTION $140,000]
4 Building Services
25 mm Dia. Water Service Pipe lin.m $30.00 250 $8,000
25 mm Corporation Stop, direct tap ea $150.00 25 $4,000
25 mm Curb Stop, Box and S.S. Stem ea $300.00 25 $8,000
100mm SDR 28 Sewer Service Pipe lin.m $30.00 250 $8,000
200mm x 100mm Service Saddle ea $50.00 25 $1,000
Building Services in Common Trench m $200.00 250 $50,000
Total 4 BUILDING SERVICES $79,000]
5 Construction Sub Total $1,173,000]
6 Contingency (10%) $235,000
7 Engineering Allowance LS $190,000
8 Legal Survey Allowance ea $700.00 25 $17,500
9 Shallow Utility Allowance (SaskTel, SaskPower, SaskEnergy) @ $2,000/lot ea $2,000.00 25 $50,000
10 Total Estimate $1,665,500
No Lots 25|
Notes Cost per lot $67,000

1. Actual construction costs may vary.




Client: NRSTA Created by: M. Wilson
Project: Town of La Ronge - Mowery Subdivision Checked by: D. Thomson
Projecti# 20084372

Date 5-May-09
Subject: Phase 1 - Option 2 - 48 lots (minimum)

Associated

Engineering
Item Description Unit Price Quantity Extension
1 Roadwork and Site Preparation
Clearing and Grubbing ha $10,000.00 3.53 $35,000
Common Fill (0.4m on lots) m? $10.00 11,000 $110,000
Topsoil Remove and Dispose (top 0.2m) m? $12.00 5,600 $67,000
Asphalt (100 mm) m’ $25.00 5,400 $135,000
Subgrade prep m? $4.00 5,400 $22,000
Subbase (250mm) m? $30.00 5,400 $162,000
Base (150mm) m? $45.00 5,400 $243,000
Curb and Gutter (includes sidewalk) lin.m $175.00 1,100 $193,000
Bedrock (blasting and removal) m® $340.00 100 $34,000
Drainage lin.m $175.00 60 $11,000
Total 1 TOTAL ROADWORK AND SITE PREPARATION $1,012,000
2 Sanitary Sewer
Excavation, Main Trench lin.m $220.00 425 $94,000
200mm Dia PVC SDR35 Sewer Main Pipe lin.m $60.00 350 $21,000
200mm Dia. PVC SDR35 Insulated Sewer Pipe lin.m $170.00 75 $13,000
Manhole Base, Frame and Cover ea $2,500.00 6 $15,000
Sanitary tie-in ea $5,000.00 1 $5,000
Video Inspection lin.m $15.00 425 $6,000
Total 2 TOTAL SANITARY SEWER $154,000
3 Water Distribution
Excavaton, Double Water Main in Single Trench lin.m $175.00 575 $101,000
150 mm PVC C900 Water Main lin.m $70.00 700 $49,000
150 mm Gate Valve and Box ea $2,000.00 4 $8,000
150 mm Dia. Hydrant ea $5,000.00 4 $20,000
Tie-in to existing ea $500.00 2 $1,000
Modification to existing Reservoir No. 3 supply and return line @ Boardman Dr. ea $100,000.00 1 $100,000
Total 3 TOTAL WATER DISTRIBUTION $279,000
4 Building Services
25 mm Dia. Water Service Pipe lin.m $30.00 480 $14,000
25 mm Corporation Stop, direct tap ea $150.00 48 $7,000
25 mm Curb Stop, Box and S.S. Stem ea $300.00 48 $14,000
100mm SDR 28 Sewer Service Pipe lin.m $30.00 480 $14,000
200mm x 100mm Service Saddle ea $50.00 48 $2,000
Building Services in Common Trench m $200.00 480 $96,000
Total 4 BUILDING SERVICES $147,000
5 Construction Sub Total $1,592,000
6 Contingency (20%) $318,000
7 Engineering Allowance LS $258,000
8 Legal Survey Allowance ea $700.00 48 $33,600
9 Shallow Utility Allowance (SaskTel, SaskPower, SaskEnergy) @ $2,000/lot ea $2,000.00 48 $96,000
10 Total Estimate $2,297,600
No Lots 48
Notes Cost per lot $48,000

1. Actual construction costs may vary.



Client: NRSTA Created by: M. Wilson
Project: Town of La Ronge - Mowery Subdivision Checked by: D. Thomson
Projecti# 20084372

Date 5-May-09
Subject: Phase 1 - Option 2 - 32 lots (minimum)

Associated

Engineering
Item Description Unit Price Quantity Extension
1 Roadwork and Site Preparation
Clearing and Grubbing ha $10,000.00 2.29 $23,000
Common Fill (0.4m on lots) m? $10.00 7,000 $70,000
Topsoil Remove and Dispose (top 0.2m) m? $12.00 3,500 $42,000
Asphalt (100 mm) m? $25.00 4,200 $105,000
Subgrade prep m? $4.00 4,200 $17,000
Subbase (250mm) m? $30.00 4,200 $126,000
Base (150mm) m? $45.00 4,200 $189,000
Curb and Gutter (includes sidewalk) lin.m $175.00 600 $105,000
Bedrock (blasting and removal) m® $340.00 100 $34,000
Drainage lin.m $175.00 40 $7,000
Total 1 TOTAL ROADWORK AND SITE PREPARATION $718,000
2 Sanitary Sewer
Excavation, Main Trench lin.m $220.00 300 $66,000
200mm Dia PVC SDR35 Sewer Main Pipe lin.m $60.00 225 $14,000
200mm Dia. PVC SDR35 Insulated Sewer Pipe lin.m $170.00 75 $13,000
Manhole Base, Frame and Cover ea $2,500.00 4 $10,000
Sanitary tie-in ea $5,000.00 1 $5,000
Video Inspection lin.m $15.00 300 $5,000
Total 2 TOTAL SANITARY SEWER $113,000
3 Water Distribution
Excavaton, Double Water Main in Single Trench lin.m $175.00 450 $79,000
150 mm PVC C900 Water Main lin.m $70.00 450 $32,000
150 mm Gate Valve and Box ea $2,000.00 4 $8,000
150 mm Dia. Hydrant ea $5,000.00 4 $20,000
Tie-in to existing ea $500.00 2 $1,000
Modification to existing Reservoir No. 3 supply and return line @ Boardman Dr. ea $100,000.00 1 $100,000
Total 3 TOTAL WATER DISTRIBUTION $240,000
4 Building Services
25 mm Dia. Water Service Pipe lin.m $30.00 320 $10,000
25 mm Corporation Stop, direct tap ea $150.00 32 $5,000
25 mm Curb Stop, Box and S.S. Stem ea $300.00 32 $10,000
100mm SDR 28 Sewer Service Pipe lin.m $30.00 320 $10,000
200mm x 100mm Service Saddle ea $50.00 32 $2,000
Building Services in Common Trench m $200.00 320 $64,000
Total 4 BUILDING SERVICES $101,000
5 Construction Sub Total $1,172,000
6 Contingency (20%) $234,000
7 Engineering Allowance LS $190,000
8 Legal Survey Allowance ea $700.00 32 $22,400
9 Shallow Utility Allowance (SaskTel, SaskPower, SaskEnergy) @ $2,000/lot ea $2,000.00 32 $64,000
10 Total Estimate $1,682,400
No Lots 32
Notes Cost per lot $53,000

1. Actual construction costs may vary.



