
Prepared by:

AECOM
514 Stafford Drive North 403 329 4822  tel
Lethbridge, AB, Canada   T1H 2B2 403 329 1678  fax
www.aecom.com

Project Number:
0324-116-00/RPT-10-004

Date:
October 2010

Water

Town of Pincher Creek

Infrastructure Master Plan Update



AECOM Town of Pincher Creek Infrastructure Master Plan Update

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc

Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work
detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

is subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”)
represents Consultant’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports
may be based on information provided to Consultant which has not been independently verified
has not been updated since the date of issuance of the Report and its accuracy is limited to the time
period and circumstances in which it was collected, processed, made or issued
must be read as a whole and sections thereof should not be read out of such context
was prepared for the specific purposes described in the Report and the Agreement
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and
on the assumption that such conditions are uniform and not variable either geographically or over time

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has
no obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that
may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or
geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time.

Consultant agrees that the Report represents its professional judgement as described above and that the
Information has been prepared for the specific purpose and use described in the Report and the Agreement, but
Consultant makes no other representations, or any guarantees or warranties whatsoever, whether express or
implied, with respect to the Report, the Information or any part thereof.

The Report is to be treated as confidential and may not be used or relied upon by third parties, except:

as agreed in writing by Consultant and Client
as required by law
for use by governmental reviewing agencies

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who  may
obtain access to the Report or the Information for any injury, loss or damage suffered by such parties arising from
their use of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of
the Report”), except to the extent those parties have obtained the prior written consent of Consultant to use and rely
upon the Report and the Information.  Any damages arising from improper use of the Report or parts thereof shall be
borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the
Report is subject to the terms hereof.



AECOM
514 Stafford Drive North 403 329 4822  tel
Lethbridge, AB, Canada   T1H 2B2 403 329 1678  fax
www.aecom.com

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc

October 7, 2010

Mr. Al Roth
Town of Pincher Creek
962 St John Avenue
Pincher Creek  AB  T0K 1W0

Dear Mr. Roth:

Project No: 0324-116-00
Regarding: Town of Pincher Creek

Infrastructure Master Plan Update

Thank you for the opportunity to work on this project.  Enclosed are six copies of the Infrastructure
Master Plan Update.

Sincerely,
AECOM Canada Ltd.

Les Braun, R.E.T.
Senior Civil Technologist
les.braun@aecom.com

DM:rh
Encl.



AECOM Town of Pincher Creek Infrastructure Master Plan Update

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc

Distribution List

# of Hard Copies PDF Required Association / Company Name

6 Town of Pincher Creek

1 AECOM Library

Revision Log

Revision # Revised By Date Issue / Revision Description

0 Town of Pincher Creek

1 Dale Miller March 3, 2010 Edits

2 Les Braun June 1, 2010 Edits

AECOM Signatures

Report Prepared By:
Les Braun, R.E.T.
Senior Civil Technologies

Report Reviewed By:
Dale Miller, P. Eng., P.E., F.E.C.
Manager, Water Resources Western Canada



AECOM Town of Pincher Creek Infrastructure Master Plan Update

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc i

Executive Summary

The Town of Pincher Creek retained AECOM to prepare an Infrastructure Master Plan (IMP) update that addresses
the sanitary sewer collection system and the water distribution system.  Each system required a review of the
existing networks and associated infrastructure.

Upon completion of the review, AECOM provided recommendations on replacement and upgrades that were
determined based on the following:

Infrastructure that is at the end of its life-cycle
Infrastructure that is operating above capacity
Infrastructure that is required to facilitate growth.

All analyses were performed based on a current population of approximately 3700 and a 2016 projected population
of approximately 4200.  Results from the analyses were used to develop a capital plan for the period 2011 through
2016.

Sanitary Sewer System
AECOM’s review of the sanitary sewer system was limited to the collection system and lift stations.  The review is
based on the pipe sizes and grades provided by the Town of Pincher Creek and their previous IMP Report prepared
by Martin Geomatics Consultants Ltd (MGCL).  Trunk sewer capacities were compared against the estimated
sewage generation rates that currently impact the system.  Future growth scenarios were then applied to the trunk
lines to assess the impact of additional sewage flows.

The system currently has enough capacity that major upgrades and replacements will not be necessary for quite
some time. In the interim, there are a collection of smaller upgrades that should be considered to improve the
system.

1. The sanitary sewer capacity is negatively affected by infiltration and inflow (I&I).  Older areas of Town, with
combined storm and sanitary sewers, convey water from roof leaders and foundation drains.   Wet weather
seasons do have a noticeable impact on overall sewage volumes.  It is recommended that measures be taken to
disconnect roof leaders in areas where they discharge into a combined sanitary and sewer system.

2. Recommended improvements to the existing system due to operational problems and age include:
Replace Rimmington Avenue Lift Station
Replace Charlotte Street Sewer (west end)
Replace problem sections along Lacombe Street and East Avenue
Replace Crestview Crescent Lane sewer
Replace problem sections along Coleman Avenue and Frederick Street.

3. Recommended upgrades for future growth include:
Northern 300 mm sewer trunk in the Allison Street Area (nearing capacity).  This upgrade may not be required
under current plan period (2011-2016), but has been identified as a potential.  Grades are flat (or reversed).
Southern 300 mm sewer trunk on the east side of Waterton Avenue, north of Willow Street, needs to be replaced
to achieve adequate grade and to facilitate short term growth (South Side Residential).  Long term growth may
require installing larger sewers in sections of the sewer trunk; this requires further investigation.

The total estimated cost for the recommended upgrades and replacements to the sanitary sewer system for 2011-
2016 is $2.3 M.
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Water Distribution System

The water distribution system for the Town of Pincher Creek was modeled using WaterGEMS version 8.0 XM
Edition, developed by Bentley Systems Inc.  Analysis included treated water storage volumes, treated water
pumping and the associated distribution network.  AECOM hydraulically modeled the water distribution system using
average day, maximum day plus fire flow, and peak hour demand scenarios.  The model was calibrated using split
flow information between the low and high pressure distribution system, as well as attempting to maintain a
residential consumption rate of 500 litres/capita/day (LCD), as recommended by the Town of Pincher Creek
Engineering Standards.

Some key observations from our analysis based on applicable standards include:

Inadequate fire flows in the light industrial area on the east side of Town
Inadequate fire flows in the Pineridge Booster Zone
Excessive system pressures greater than 620 kPa observed over a large area at the east end of Town
Minimum peak hour pressure of 350 kPa is achieved at current demand; however, it may become a concern with
future development
Extremely high velocities in 100 mm cast iron waterlines during high demand scenarios.

Recommended improvements to the existing system include:

Installation of new East Loop (#1) and South Loop (#2) to service the area east of Highway 6 with the high
pressure distribution system (this area is currently serviced by the low pressure distribution system).
Installation of new loop from Elm Street to MacLeod Street (#3) to improve flows in the low pressure zone.
Installation of a new Hewetson Avenue Water Loop (#4) crossing near the existing bridge to provide additional
water supply connections to the area.
Upgrades to Dundas Street Water Main Size and Alignment (#5) to eliminate a section of undersized pipe.
Replacement of Pineridge Booster Pump Station (#6) pumps to provide adequate fire flows.
Adding Pressure Reduction (#7) for eliminating extreme residual pressures currently observed on the east end
of Town.
Replacement of 100 mm diameter cast iron pipe on an annual basis.  Upon completion of that program, institute
a new program to replace all remaining cast iron pipe.

Two options are presented for the future growth scenarios.

1) Connect all future development to the existing system with supply provided from the existing treated water
reservoirs.  The current operating level of the reservoirs is insufficient to successfully service all of the areas for
development with gravity flow, so a number of booster pumps would be required.  Also, additional treated water
pumping capacity would be required.

2) Maintain the existing system with recommended improvements, but supply the four quarter sections proposed
for development to the north with another distribution network.  New pumps at the water treatment plant would
supply a new reservoir on the North Hill.  A main distribution line would supply the new developments on the
north side of Town.  The existing system with improvements would service developments beyond current
boundaries to the east and south.

The total estimated cost for the recommended upgrades and replacements to the water distribution system for 2011-
2016 is $5.4 M.
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Within this report we have addressed the water and sewer systems independently; however, under an Infrastructure
Master Plan it is necessary to consider other factors.  Typically, these would include determination of the highest
priority work, integration with other master plans such as major facilities, road networks and sidewalks.  If the
condition of all infrastructure in an area is in need of replacement, then there are distinct cost savings in doing the
entire area as one project.  This methodology has been used by the Town in the past and results in capital costs in
the range of $1.0 Million per city block or $5,000 per metre.  The cost of replacement of a single utility, either water
or sewer, is in the $1,000 to $1,500 per metre range, which would allow a significantly longer section of a
problematic utility to be replaced each year.

Water mains consist of pipe, fittings, service lines and valves.  In the old sections of Town the pipe material is cast
iron pipe which is in the 50 year old range.  Cast iron pipe is susceptible to exterior and interior corrosion.  Corrosion
and subsequent loss of strength is the main cause of the many water main breaks associated with old cast iron
water mains.  This condition does not stabilize and will continue to get worse over time.  Water service lines installed
50 years ago were typically galvanized steel pipe, which also is subject to leakage and corrosion problems.

Sanitary sewers consist of pipes, manholes and service lines.  Until the 1970s the most common pipe material was
vitrified clay tile (VCT) and this was used for the mains and service connections.  Once PVC pipe was proven,
vitrified clay tile disappeared from the market.  Older manholes were constructed with cast-in-place concrete or brick.
Vitrified clay tile is a stable material that, if left undisturbed, has a very long life span.  It is, however, subject to root
penetration from large trees.  Roots tend to plug the pipes and sometimes break the pipe material.  Root penetration
is a bigger issue for the service connections than main lines.  The joints are not as watertight as current materials
and do allow infiltration into the system.  In areas where roots are not problematic, the pipe could be left for many
years.  The manholes are also subject to infiltration and brick manholes should be replaced on an annual program.

In comparative terms the highest priority should be given to replacement of cast iron water mains, as that is a liability
that will only get significantly worse over time.  The sanitary sewer system should not be totally ignored, however.
Video camera inspections to determine where serious problems exist and to provide historical comparisons are
absolutely necessary.  Repairs to serious problem areas must continue as well as an annual inspection program.
There are approximately 14.3 kilometres of cast iron pipe in the Town of Pincher Creek.  An annual program of
$1.0 Million per year would require 18 years to complete the replacement of all cast iron pipes.
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1. INTRODUCTION
1.1 Scope of Work

The Town of Pincher Creek (Town) has retained AECOM to conduct a review and assessment of the current status
of its Sanitary Sewer Collection System and its Treated Water Distribution System.  Further, the Town has requested
that AECOM provide targeted recommendations on municipal improvements in these two areas.  These
recommendations are to be prioritized and accompanied by order of magnitude costs that can be used to develop a
five year capital plan for municipal infrastructure.

It has been understood that this assessment will be considered as an update to the Town’s existing Infrastructure
Master Plan (IMP) completed by Martin Geomatics Consulting Ltd. (MGCL 2004), and that this assessment should
amend any changes that have occurred since its creation.  It should be noted that the MGCL IMP included
infrastructure planning beyond the scope of this document.

As part of this ongoing evolution, and as they pertain to the previous report by MGCL, AECOM intends to:

 Highlight key recommendations that have been implemented since the adoption of the MGCL IMP
 Re-state key recommendations that have not been implemented and comment on their relevance
 Provide alternative recommendations, where appropriate
 Provide recommendations on infrastructure planning with regard to specific growth directions
 Provide an updated Capital Plan for 2011 through 2016.

To this end, AECOM’s amendment will focus on critical future engineering investigations and infrastructure upgrades
for the sanitary sewer collection and water distribution systems for the purpose of facilitating sustainable growth and
the replacement of aging infrastructure.

AECOM intends to highlight critical replacement work for water distribution and sanitary sewer collection from three
perspectives:

 Replacement of infrastructure that is at the end of its life-cycle
 Replacement or upgrades of infrastructure that is operating above capacity
 Replacement or upgrades of infrastructure to facilitate growth.

1.2 Background Information

1.2.1 Martin Geomatics Consulting Ltd. Infrastructure Master Plan

In general terms, the MGCL IMP document discussed planning strategies, municipal values and guiding principles
for the future growth of Pincher Creek.  The document also outlined implementation strategies, including further
studies and resources that council and staff may want to research and follow.  At this time, AECOM has nothing
further to add to the information which was presented by MGCL.   Suffice it to say, infrastructure master planning
must continue to evolve alongside community planning as municipalities grow and priorities change.
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1.2.2 Population

The current Town of Pincher Creek population is approximately 3700 people, and it is assumed that the population
has historically grown at about 2% per annum.  Based on this, we estimate that the Pincher Creek population will
grow to approximately 4200 by 2016.

1.2.3 Future Municipal Growth Priorities

The Town of Pincher Creek has indicated five key areas of growth within the municipality (refer to Figure G1). These
areas include:

North Hill (Residential)
SE 27-6-30-4 (Residential and Commercial)
N 26-6-30-4 (Residential and Commercial)
SE Pincher Creek Industrial Expansion
South Side Residential.

It is estimated that at the time of full development of these areas, Pincher Creek will have reached a population of
over 9000 people.  Where applicable, AECOM will provide assessments and upgrade recommendations of current
sanitary sewer collection and water distribution infrastructure as they pertain to growth priorities.

1.2.4 Design Standards

Alberta Environment Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage
Systems (2006)
Town of Pincher Engineering Standards (2005)
City of Lethbridge Design Standards (2008)
Fire Underwriters Survey (1999)

1.2.5 Acknowledgements

AECOM is grateful to the administration and operations staff of the Town of Pincher Creek for their assistance in
collecting reference material, providing background information and providing technical input.
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2. SANITARY SEWER SYSTEM
2.1 Introduction

Our assessment of the Sanitary Sewer System was limited to the collection system and lift stations.  The MGCL IMP
made note that the Town’s current treatment capacity is for a population of 8000, and it is not anticipated that any
upgrades will be required in this system for quite some time. The MGCL treatment capacity assessment has not
been reviewed by AECOM.  As part of our sewer assessment, we will prepare a revised Capital Plan for the Sanitary
Sewer System that will take into account remedial work on aging systems, and upgrades that will accommodate
municipal growth for the period of 2011-2016.

Prior to our new assessment, we would like to summarize previously completed improvements that were identified in
the MGCL IMP.

2.2 Previously Identified Areas of Concern, Status and Correction

The MGCL IMP had identified areas of concern with regard to the existing sanitary sewer.  As of 2009, much of this
remedial work has been completed.

With regard to sewers exceeding their design capacity, the Town has indicated that increasing the size of the
Charlotte Street sewer line to 250 mm has alleviated sewer problems in this area caused by inflow and infiltration
and upstream combined sanitary and storm sewers.  Surface drainage in flooding areas along Geddes Avenue has
been corrected; thereby, decreasing the likelihood of inflow into sanitary sewer manholes.  Similarly, surface
drainage problems in the Dupuy Street area have been corrected and should help alleviate sewer problems caused
by storm water inflow.

Upgrading sewer lines and correcting surface drainage problems in areas of Town with high storm water inflow will
provide some relief.  An ongoing problem that still exists is that older combined sewer systems still discharge
foundation drainage and roof leaders into the sanitary system.  It is recommended that the Town continue to have
combined systems disconnected.  Roof leaders could be disconnected from weeping tiles, and foundation drainage
could be collected into a sump pump and discharged to the surface at a suitable distance away from the residence.
By continuing to collect and ultimately pump this extraneous water to the treatment facilities, the Town will incur
unnecessary costs.  Further, these extraneous flows are using up valuable capacity that could be made available for
future municipal growth.  Another corrective surface measure in older areas of Town would be the installation of
water tight manhole covers in intersections prone to flooding.

The Town should continue its replacement of clay tile sewer pipes, along with water line replacements, to minimize
long term costs.  Replacement of both sewer and water in combination would cost approximately 20% - 25% less
than replacing these lines individually.  Camera inspections of sewer pipes in older areas of Town would be of
benefit to identify areas where pipes are either damaged, or allowing an unreasonable amount of groundwater
inflow.  This preliminary evaluation in advance of water line replacements will provide concrete data to allow for a
final determination as to whether or not the sewer line should be replaced.

At the Town’s main lift station, the installation of variable speed pumps, along with pressure reducing valves, has
decreased the problems that the Town has had with force main breaks.  The Town is continuing to monitor the
operation of the system and has not indicated any additional concerns at this time.
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2.3 2009 Sewer System Assessment

2.3.1 General

The current sanitary sewer trunk systems have been evaluated using the following design criteria from the Town of
Pincher Creek Engineering Standards and Alberta Environment (AENV) Guidelines:

Table 1:  Residential Flows

Dry Weather Flow 400 L / capita / day
Wet Weather Flow 500 L / capita / day
Infiltration 150 L / capita / day
Harmon’s Peaking Factor [14 / (4+ p)]+1; p=population in 1000s

Table 2:  Commercial/Industrial Flows

Dry Weather Flow 20 m³ / ha / day
Wet Weather Flows 7.5 m3 / ha / day
Infiltration 2.25 m3 / ha / day
Peaking Factor 6.659 (Q Average^-0.168)

Table 3:  Population Density on Gross Developed Area

Low Density Residential 30 persons / ha

Table 4:  Actual Sewage Generation Statistics 2009

Population 3,712
Total Sewage Volume ~750,000 m³
Average Daily Sewage Volume ~2,100 m³
*Average Sewage Generation per Capita 565 L / cap / day
Main Lift Station (LS#1)
Total Wet Well Storage Volume 66 m³
Wet Well Storage Pumping Zones 50 m³
Pump 1 Discharge Rate 110 L/s
Pump 1 & 2 Discharge Rate 200 L/s
Pump 1, 2 & 3 Discharge Rate 230 L/s

Notes: *Total Average Daily Sewage Volume (Residential, Commercial, Industrial and I&I) presented as an equivalent
population flow rate

For the purpose of our analysis of sewer capacity and estimated flow rates, we have calibrated the above data in the
following way.  We have utilized the published dry weather flows, wet weather flows and a peaking factor for
residential calculations to determine peak residential flow rates.  For non-residential areas, we have utilized the
published infiltration and wet weather flow rates and a peaking factor to determine peak flow rates.  However,
AECOM has reduced the commercial dry weather flows from 20 m³/ha/day to 5 m³/ha/day as the resultant volumes
of sewage generated at an average day level would exceed the current average daily volume of 2100 m³.  The



AECOM Town of Pincher Creek Infrastructure Master Plan Update

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc 5

NORTH ZONE COMMERCIAL RESIDENTIAL
TOTAL

ANTICIPATED
POPULATION

PEAK FLOW
(PF) BUILDOUT

PF
(%BUILDOUT)

PIPE CAPACITY
(PC) PF/PC PIPE SIZE

Area(ha) Area(ha) (L/s) (L/s) (L/s) MINIMUM GRADE
100 0.0 20.3 609 16 80% 12.8 75 17% 300 mm @ 0.6%

105 9.4 1.3 65 20 100% 20 97 21% 300 mm @ 1.0%

110 14.9 4.9 196 29 80% 23 130 18% 350 mm @ 0.8%
115 7.0 0.0 NA 31 75% 23 127 18% 450 mm @ 0.2%

120 25.0 0.0 NA 37 80% 30 43 69% 300 mm @ 0.2%

205 17.1 0.0 NA 5 60% 3 56 5% 250 mm @ 0.9%

210 7.3 0.0 NA 7 70% 5 68 7% 300 mm @ 0.5%

300 85.7 26.5 870 44 80% 35 68 52% 300 mm @ 0.5%

South Zone 114.0 3000 98 100% 98 274 36% 600 mm @ 0.2%

TOTAL FLOW UPSTREAM OF LIFT STATION 133 274 49% 600 mm @ 0.2%

adjusted flow rates used in our analysis generate an average daily sewage volume of 2500 m³, based on a
population of 3712 and estimated non-residential area of 200 ha.

Based on this data, we estimate that the current peak flow rate entering the lift station is 132 L/s.  The existing 600
mm sewer main upstream of the main lift station has a capacity of 274L/s; therefore, it is currently operating at
approximately 50% of its capacity during peak flow.

2.3.2 Existing Commercial and Residential Development Distribution

The Town’s sewer collection system has two distinct zones as identified on Figure S1, a northern zone and a
southern zone.

The northern zone terminates in a 300 mm diameter sewer and the southern zone terminates in a 600 mm diameter
sewer.  Both combine to flow into a 600 mm sewer upstream of the main sewage lift station (LS#1).  The southern
zone is serviced by two branches of 300 mm diameter sewer that runs along the east and west side of Waterton
Avenue.

We have proportioned the flows derived from the previously identified flow data in the following manner:

Northern Zone - is comprised of approximately 27 ha of residential land and 86 ha of non-residential land.  We
estimate that this zone is currently 80% developed and that the population of this zone is approximately 700 people
with a potential to grow to approximately 870 (as currently subdivided).  Refer to Figure S2.

Southern Zone - based on the northern zone values, we have assumed that the southern zone population is
approximately 3000 people and that non-residential areas account for 114 ha.  Refer to Figure S1.

Tables 5 and 6 represent the resultant sewage flow rates in relation to the minimum encountered pipe grades along
any given sewer trunk.  Sewer grades have been derived from inverts provided in the MGCL IMP and engineering
drawings provided by the Town.  The utilization of the existing sewer trunks is represented by percentages PF
(Estimated Peak Flow) / PC (Pipe Capacity)

Table 5 represents an assumed current build out of 80%. Table 6 represents an assumed future build out of 100%.

Table 5:  Sanitary Sewer Flows (Figure S2)
Existing Condition:  Assumed 2009 Build out (80%)
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NORTH ZONE COMMERCIAL RESIDENTIAL
TOTAL

ANTICIPATED
POPULATION

PEAK FLOW(PF) BUILDOUT PF (%BUILDOUT)
PIPE CAPACITY

(PC) PF/PC PIPE SIZE

AREA(ha) AREA(ha) (L/s) (L/s) (L/s) MINIMUM GRADE
100 0.0 20.3 609 16 100% 16 75 21% 300 mm @ 0.6%

105 9.4 1.3 65 20 100% 20 97 21% 300 mm @ 1.0%

110 14.9 4.9 196 29 100% 29 130 22% 350 mm @ 0.8%
115 7.0 0.0 NA 31 100% 31 127 24% 450 mm @ 0.2%

120 25.0 0.0 NA 37 100% 37 43 86% 300 mm @ 0.2%

205 17.1 0.0 NA 5 100% 5 56 9% 250 mm @ 0.9%

210 7.3 0.0 NA 7 100% 7 68 10% 300 mm @ 0.5%

300 85.7 26.5 870 44 100% 44 68 65% 300 mm @ 0.5%

South Zone 114.0 3000 98 100% 98 274 36% 600 mm @ 0.2%

TOTAL FLOW UPSTREAM OF LIFT STATION 142 274 52% 600 mm @ 0.2%

Table 6:  Sanitary Sewer Flows (Figure S2)
Existing Condition:  Future Build out (100%)

Given the current estimated flows that have been evaluated, it is our opinion that the northern and southern trunk
zones have additional capacity for growth; however, there are a few potential problem areas that require additional
investigation:

 The existing 450 mm sewer along Allison Street, and the downstream section of 300 mm sewer in the vicinity of
North Zone 120 (refer to Table 5), which is currently nearing capacity (80% of full pipe capacity is maximum).
MGCL IMP Manhole Numbers SD 109 to SD115.

 The existing 300 mm sewer along the east side of Waterton Avenue, where a flat grade is indicated on the
MGCL IMP from manhole number SB104 to SB105.  This section of sewer does not appear in the tables. Refer
to Figure S1.

These areas will be discussed further in later sections.

2.3.3 Recommendations for the Existing System

2.3.3.1  Ground Water Infiltration and Surface Water Inflow (I & I)

The problems associated with inflow and infiltration will continue to negatively affect the Town’s sanitary sewer
system by:

Increasing the likelihood of sewer back-ups
Limiting useable capacity of existing sewers
Contributing to both pumping and treatment costs.
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The following graph presents Total Sewage Volume reaching LS#1 for 2008 and 2009.

Table 7: Graph 1:  Total Sewage Volume

To summarize:

Fluctuations between fall and winter months in 2008 and 2009 are minimal.
Fluctuations for April through August are quite different, which suggests that changing weather is affecting
sewage flows:   2008 had high rainfall in May and June; 2009 had high rainfalls from May through August.

While it is true that sewage flows will increase in spring and summer months due to higher water consumption, it is
our opinion that peak flows and total volumes could be reduced quite dramatically.  If we were to consider a
reduction of flow to an average volume of 65 000 m³/ month for the May through August period, total sewage
volumes would have been reduced by 40 000 m³ in 2008 and 68 000 m³ in 2009.  This equates to 100 and 174
hours of sewage pumping, respectively.  Annual pumping is approximately 2000 hours at the main lift station (LS#1).
The preceding hours do not include the assumed increases at the Canon Street and Rimmington Avenue Lift
Stations that would occur as well.

With regard to flooding caused by excessive peak flows, it is difficult to address problems in existing areas without
actual flow data.  Flow monitoring at key locations within the system would be of great benefit as this data could be
used to identify problem areas, and assist in developing a sanitary sewer model that reflects the existing system in
more detail.   These flow monitoring stations could also be used to assess the effectiveness of implemented
improvements that address I & I, and assist with future sewer evaluations with regard to growth potential.

2.3.3.2 Recommendations for the Correction of I & I Problems

Disconnect roof leaders from foundation drains and have them discharge to a surface splash pad.
Disconnect foundation drains from sanitary sewers and retrofit homes with sump pumps that discharge to the
surface at a suitable distance from the structure.
Continue to replace clay tile sewer and seal existing manholes during water line replacements.
Utilize water tight frames and covers on manholes that are inundated by overland storm water flows.
Correct surface drainage at intersections prone to flooding.
Implement a flow monitoring program at key locations in the sanitary sewer system.
Implement a camera inspection program of older sewer lines.

m3
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Investigate infiltration into the Tumbleweed Avenue sewer stub that is capped in a high water table area (refer to
Figure S1).
Future subdivisions should have a third pipe system associated with Storm Water Management, which would
include a minor storm sewer system, sewer foundation drain lines and foundation drainage service lines to each
lot.  We wish to note that a third pipe system is not practical in an infill area, and that current guidelines prohibit
combined sanitary and foundation drain systems.

2.3.4  Northern Sewer Trunk Line

During our evaluation of the northern sewer trunk, we noted that the Allison Street sewer heading north from
Waterton Avenue appears to have flat (or reversed) grades based on MGCL invert analysis (refer to Figure S1).
Further investigation of this area through field survey and video inspection should be undertaken to confirm drainage
through this section of sewer.  Restricted sewer drainage at this location will affect the growth potential of the North
Hill as will be identified in Section 2.4.

2.3.5 Southern Sewer Zone System

The Town has indicated ongoing problems with some sewers and has investigated these areas with sewer cameras.
While these areas are manageable at this time, it is recommended that these sewers be replaced in the near future,
preferably in conjunction with a required water line replacement to minimize cost (refer to Figure S1).  These areas
include:

Charlotte Street (West End).
Coleman Avenue.
Lacombe Street.
East Avenue (between McDougall and Florence).
Crestview Crescent (Lane Sewer).

During our review of the southern zone sewer trunks, we noted that the sewer on the east side of Waterton Avenue
heading north from Willow Street appears to have a flat grade based on MGCL invert analysis (refer to Figure S1).
Further investigation of this area through field survey and video inspection should be undertaken to confirm drainage
through this section of sewer.  Restricted sewer drainage at this location will affect the growth potential of the south
side residential areas as will be identified in Section 2.4.   A grade correction in this area will require the recon-
struction of a short length sewer along Willow Street as well.  The resultant final grade will be in the range of 0.3%.

2.3.6 NE Commercial Lift Station (LS#2), Canon Street Lift Station (LS#3), Rimmington Lift Station
(LS#4)

The NE Commercial lift station has been recently installed and is functioning adequately.  As will be discussed under
future growth scenarios, this lift station may be de-commissioned during future development to the North and East.
A possible salvage of this infrastructure for future use should be investigated.

Given the age and condition of the other two lift stations at Canon Street and Rimmington Avenue, it is
recommended that plans be undertaken to replace them.  Based on discussions with the Town, we would
recommend that the Rimmington Avenue lift station be replaced first under the current capital plan.

Discussions with the Town about the Canon Street Lift Station indicate that maintenance repairs are manageable at
this time.  Therefore, this lift station could be replaced beyond 2016.  There is potential that the Canon Street Lift
Station might be replaced with the salvaged NE Commercial Lift Station (#2), when it is no longer required and is
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NORTH ZONE COMMERCIAL RESIDENTIAL
TOTAL

ANTICIPATED
POPULATION

PEAK FLOW(PF) BUILDOUT
PF

(%BUILDOUT)
PIPE CAPACITY

(PC) PF/PC PIPE SIZE

AREA(ha) AREA(ha) (L/s) (L/s) (L/s) MINIMUM GRADE
100 0.0 66.6 1998 48 60% 29 75 38% 300 mm @ 0.6%
105 9.4 1.3 65 53 65% 34 97 36% 300 mm @ 1.0%
110 14.9 4.9 196 61 70% 43 130 33% 350 mm @ 0.8%
115 7.0 0.0 NA 63 75% 47 127 37% 450 mm @ 0.2%
120 25.0 0.0 NA 69 80% 55 43 128% 300 mm @ 0.2%

200 13.7 42.4 1272 36 50% 18 56 32% 250 mm @ 0.9%
205 17.1 0.0 NA 40 90% 36 56 64% 250 mm @ 0.9%
210 7.3 0.0 NA 42 90% 38 68 56% 300 mm @ 0.5%

300 94.4 115.2 3531 105 80% 84 68 124% 300 mm @ 0.5%

South Zone 253.0 3000 128 77% 99 274 36% 600 mm @ 0.2%

TOTAL FLOW UPSTREAM OF LIFT STATION 183 274 67% 600 mm @ 0.2%

removed from service.  This removal will likely occur beyond the current five year capital planning period.  It should
be noted that the NE Commercial Lift Station is overdesigned for the type of residential flows that occur in the Canon
Street Area, and that significant modifications may be required for re-installation.

2.3.7 Main Lift Station (LS#1)

At this time, our discussions with the Town staff indicate that the Lift Station is functioning adequately with the recent
improvements, and it will have capacity for development that may occur through 2016 (population estimate 4200).
The Facility Infrastructure Master Plan, as prepared by AECOM in 2009, made recommendations on maintenance
and safety related improvements that should be completed at this facility.  Additional review of these
recommendations has not been undertaken in the updated IMP.

2.4 Future Sewer Planning for Growth

2.4.1 General

As indicated on Figure G1, the Town has identified growth scenarios that were evaluated with respect to ultimate
serviceability and their effect on existing sewer trunks.  These areas include North Hill, SE 27-6-30-4, N26-6-30-4,
the SE Industrial Area and South Residential Area.  Populations have been derived based on gross developable
area, and have not taken into account potential flow reductions due to areas like municipal reserves and storm water
management facilities.

During our review of the Northern Zone, the following two potential servicing options became apparent.

2.4.2 North Hill Development, SE 27-6-30-4, N 26-6-30-4 and SE Industrial (Option 1)

Figure S3 represents conceptual servicing of future areas in the Northern Zone.   The utilization of the existing
sewer and future sewer trunks is represented by percentages in Table 7 (an assumed partial build out of future
lands) and Table 8 (an assumed full build out).

Table 7:  Sanitary Sewer Flows (Figure S3)
Future Condition Partial Build Out

Note: Red text indicates estimated flows that exceed pipe capacity.
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NORTH ZONE COMMERCIAL RESIDENTIAL
TOTAL

ANTICIPATED
POPULATION

PEAK FLOW(PF) BUILDOUT PF (%BUILDOUT)
PIPE CAPACITY

(PC) PF/PC PIPE SIZE

AREA(ha) AREA(ha) (L/s) (L/s) (L/s) MINIMUM GRADE
100 0.0 66.6 1998 48 100% 48 75 64% 300 mm @ 0.6%
105 9.4 1.3 65 53 100% 53 97 55% 300 mm @ 1.0%
110 14.9 4.9 196 61 100% 61 130 47% 350 mm @ 0.8%
115 7.0 0.0 NA 63 100% 63 127 50% 450 mm @ 0.2%
120 25.0 0.0 NA 69 100% 69 43 160% 300 mm @ 0.2%

200 13.7 42.4 1272 36 100% 36 56 64% 250 mm @ 0.9%
205 17.1 0.0 NA 40 100% 40 56 71% 250 mm @ 0.9%
210 7.3 0.0 NA 42 100% 42 68 62% 300 mm @ 0.5%

300 94.4 115.2 3531 105 100% 105 68 154% 300 mm @ 0.5%

South Zone 253.0 3000 128 100% 128 274 47% 600 mm @ 0.2%

TOTAL FLOW UPSTREAM OF LIFT STATION 233 274 85% 600 mm @ 0.2%

ZONE COMMERCIAL RESIDENTIAL POPULATION PEAK FLOW(PF) BUILDOUT PF (%BUILDOUT) PIPE CAP. (PC) PF/PC PIPE SIZE / MIN. GRADE
AREA(ha) AREA(ha) (L/s) (L/s) (L/s)

400 20.6 35.4 1062 33 100% 33 53 62% 300mm @ 0.3%
405 13.6 44.5 1335 67 100% 67 96 70% 375mm @ 0.3%
410 0.0 25.5 765 83 100% 83 110 75% 375mm @ 0.4%

TOTALS 34.2 105.4 3162

Table 8:  Sanitary Sewer Flows (Figure S3)
Future Condition:  Full Build Out

Note: Red text indicates estimated flows that exceed pipe capacity.

Table 9 represents a conceptual new sewer trunk that could service N26-6-30-W4.

Table 9:  Sanitary Sewer Flows N26-6-30-W4 (Figure S3)
Future Condition:  Full Build out

2.4.2.1 Option 1 Key Points and Recommendations

NE Commercial Lift Station (#2) could be decommissioned with the installation of new sewers from the main lift
station (#1) into N 26-6-30-4.
Upgrades to the existing sewer will be required in the vicinity of Allison Street, as indicated on Figure S3.
Estimated design flows exceed pipe capacity.
Upgrades will be required at the terminal end of the Northern Sewer Trunk where the 300 mm diameter pipe is at
a 0.5% grade.  Estimated design flows exceed pipe capacity.
Approximately 80% of SE 27-6-30-4 can be serviced as outlined on Figure S3 from Table Mountain Street.
However, the NE corner of this quarter section cannot be serviced from this location.  It is anticipated that this
NE corner might be used as a storm water management facility.  The ultimate service area in this quarter should
be confirmed at the preliminary design stage.
600 mm Sanitary Sewer Trunk Line that runs north out of the Southern Zone has capacity for the development of
the SE Industrial Area based on sewage generation rates similar to those occurring today.

2.4.3 North Hill Development, SE 27-6-30-W4, N 26-6-30-W4 and SE Industrial (Option 2)

Figure S4 represents conceptual servicing of future areas in the northern zone.   The utilization of the existing sewer
and future sewer trunks is represented by percentages in Table 10 and includes additional sewage flows from the
SE Industrial area shown on Figure S5.
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ZONE COMMERCIAL RESIDENTIAL POPULATION PEAK FLOW(PF) BUILDOUT PF (%BUILDOUT) PIPE CAP. (PC) PF/PC PIPE SIZE / MIN. GRADE
AREA(ha) AREA(ha) (L/s) (L/s) (L/s)

200 13.7 42.4 1272 36 100% 36 53 68% 250mm @ 1.0%
400 20.6 35.4 1062 65 100% 65 96 68% 375mm @ 0.3%
405 13.6 44.5 1335 98 100% 98 110 89% 375mm @ 0.4%
410 0.0 25.5 765 114 100% 114 124 92% 375mm @ 0.5%

TOTALS 34.2 105.4 4434

NORTH ZONE COMMERCIAL RESIDENTIAL
TOTAL

ANTICIPATED
POPULATION

PEAK FLOW(PF) BUILDOUT PF (%BUILDOUT)
PIPE CAPACITY

(PC) PF/PC PIPE SIZE

AREA(ha) AREA(ha) (L/s) (L/s) (L/s) MINIMUM GRADE
100 0.0 66.6 1998 48 100% 48 75 64% 300 mm @ 0.6%
105 9.4 1.3 65 53 100% 53 97 55% 300 mm @ 1.0%
110 14.9 4.9 196 61 100% 61 130 47% 350 mm @ 0.8%
115 7.0 0.0 NA 63 100% 63 127 50% 450 mm @ 0.2%
120 25.0 0.0 NA 69 100% 69 43 160% 300 mm @ 0.2%

200 13.7 42.4 1272 36 100% 36 56 64% 250 mm @ 0.9%
205 17.1 0.0 NA 40 100% 40 56 71% 250 mm @ 0.9%
210 7.3 0.0 NA 42 100% 42 68 62% 300 mm @ 0.5%

300 94.4 115.2 3531 105 100% 105 68 154% 300 mm @ 0.5%

South Zone 253.0 3000 128 100% 128 274 47% 600 mm @ 0.2%

TOTAL FLOW UPSTREAM OF LIFT STATION 233 274 85% 600 mm @ 0.2%

Table 10:  Sanitary Sewer Flows (Figure S4)
Future Condition:  Full Build out

Note: Red text indicates estimated flows that exceed pipe capacity.

Table 11 represents a conceptual new sewer trunk that could service N26-6-30-W4 and SE 27-6-30-W4.

Table 11:  Sanitary Sewer Flows N26-6-30-W4 (Figure S4)
Future Condition:  Full Build out

2.4.3.1 Option 2 Key Points and Recommendations

LS#2 could be decommissioned with the installation of new sewers from LS#1 into N 26-6-30-W4.
Upgrades to the existing sewer will be required in the vicinity of Allison Street as indicated on Figure S4.
Estimated design flows exceed pipe capacity.
Upgrades will be required at the terminal end of the northern sewer trunk where the 300 mm diameter pipe is at
a 0.5% grade.  Estimated design flows exceed pipe capacity.
100% of SE 27-6-30-W4 can be serviced as outlined on Figure S4.
600 mm sanitary sewer trunk line that runs north out of the southern zone has capacity for the development of
the SE Industrial area, based on sewage generation rates similar to those occurring today.

2.4.3.2 SE Industrial Zone

We have analyzed the potential for servicing this area with a gravity sewer as shown on Figure S5.  Estimated
sewage flows are within the capacity of the existing 600 mm diameter sewer, and a majority of the site can be
serviced by gravity.  An area that cannot be serviced by gravity is the NE corner of the SE industrial zone; however,
this may be a logical location for a storm water management facility, given the topography in the area.  The new
sewer could be installed into the bottom of the drop manhole located south of the Kettles Creek crossing in order to
maximize sewer depths and increase site serviceability.  Potential sewer alignments need to be evaluated at the
preliminary design stage to determine the ultimate service area for the proposed conceptual sewer as indicated on
Figure S5. In addition, the alignment of the sewer line connection crossing Macleod Road and tying into the existing
sewer needs to be evaluated and designed in order to avoid conflicts with the existing cemetery.

The estimated sewage flows in the SE Industrial Zone are based on the parameters that have been previously
established.  Should industrial development be proposed that might contribute high sewage flows (i.e., heavy
industry, food processing, etc.), the current assessment must be reviewed against proposed development data.
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2.4.3.3 South Side Residential Area

The most likely service extensions to this area will occur from the intersection of East Avenue and Broadview Street.
It has been noted previously that a portion of the 300 mm sewer trunk appears to be installed at a flat grade on the
east side of Waterton Avenue (refer to Figures S1 and S5).  Should the flat grade exist, this section of line will need
to be replaced in order to properly service both the existing estimated flows and future development flows.

The condition of this important sewer trunk as depicted on Figure S5 should be determined by video inspection and
field survey.  It is anticipated that a population growth of approximately 100 - 150 people could be supported by the
existing sewer trunk (when the downstream flat section is corrected). This level of growth is reasonable given the
population projections under the current five year capital plan.  We have assumed that the current contributing
population base to this trunk line is about 1000 people.

In the long term, the ultimate population of the south side residential area at full build-out may be approximately 900
people.  Should the Town decide to promote growth in this area beyond an additional population of 100-150 people,
a more detailed evaluation of the sewage flows should be undertaken to determine the ultimate capacity of the
existing sewer trunk.  Installation of larger sewer pipes may be required at key locations along the trunk line.

2.4.3.4 Growth Effects on Main Lift Station (LS#1) and Force main

Given recent announcements regarding the new highway re-alignment and interchange, the Town of Pincher Creek
should be prepared for the potential re-alignment of the force main.  Should the opportunity arise in the next five
years, the Town may want to analyze required upgrades that will facilitate growth.   In this way, a plan will be in
place to upgrade and relocate the line in conjunction with a highway re-alignment project.

As for the lift station, from a wet well storage perspective, the lift station has room for growth beyond 2016 population
estimates.  The status of the pumps should be continuously monitored through 2016, and re-evaluated against new
population projections in 2016.

2.4.3.5  Planning for Growth

From a sanitary sewer planning perspective, the following is a brief summary of how growth can proceed in the five
major development zones as identified on Figure G1.

North Hill Area:  Growth can be accommodated quite easily by extending existing sewers and there is ample
capacity for the majority of the sewer network, except for those areas previously identified. However, as will be
discussed in the Water Distribution Section 3, a larger concern comes into play when we consider water delivery to
the future North Hill area.

SE 27-6-30-4: A new northern loop of sanitary sewer can radiate from either the main lift station (#1), or partial
service can radiate from the existing stub in Table Mountain Street.

N 26-6-30-4: A new northern loop of sanitary sewer can radiate from the main lift station (#1).  However, as will be
discussed in the Water Distribution Section 3, water delivery to this area will be coming from the west and not the
east.

SE Industrial: Development can be accommodated by tying into the main sewer trunk just south of Kettles Creek.

South Side Residential Area: Partial residential development along the south boundary of Town can be
accommodated with upgrades to the existing sewer trunk, as previously indicated in Section 2.4.3.3.  A detailed
review of the sewer trunk will be required to determine what additional upgrades would be required for the full
development of this parcel of land.
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3. Water Distribution System
3.1 Introduction

This section deals with treated water storage volumes, treated water pumping and the associated distribution
network. It does not include raw water pumping, raw water storage, or the water treatment facility. As part of this
assessment, AECOM has highlighted key remedial work to replace aging infrastructure along with new upgrades
that will improve the existing system. These upgrades are summarized in a capital plan accounting for growth to
2016. Further to this, considerations and recommendations concerning maximum build out for future growth are
presented.

3.2 Water Distribution System Description

The Town of Pincher Creek’s water distribution system starts at the water treatment plant and consists of a network
of distribution pipes, two treated water reservoirs, a booster station and three pressure reducing/flow control valves.
These components work together to supply the Town with treated water.

Information about the interconnectivity of the water distribution system along with recent upgrades was obtained
from the MGCL IMP, supplemented through staff interviews and field observations.

3.2.1 Water Distribution System Network

The Town is split into a low pressure and a high pressure distribution system. Pipe diameters range from 50 –
300 mm. Pipe materials include PVC, cast iron, high density polyethylene, fibreglass, zaploc steel, galvanized iron
and asbestos cement. Pipe sizes are indicated in Figure W1 and pipe materials are illustrated in Figure W2. The
total pipe length represented in these figures is approximately 43 km.

3.2.2 Water Treatment Plant

The water treatment plant is located in the NW ¼ of 22-6-30-W4. Treated water flows into a clearwell, which has a
capacity of 699 000 litres. Information from MGCL indicated that the clearwell had the following storage volumes:

227 305 litres of fire protection storage
250 035 litres of backwash storage
200 028 litres of chlorination storage.

In total, there are five vertical turbines that pump from the clearwell. Three are dedicated to the high pressure
distribution system and are connected in parallel; two are dedicated to the low pressure distribution system and are
connected in parallel. The pump characteristics and overall pumping capacity is summarized in Table 12. All five
pumps shut off if the water level in the clearwell drops below the low operating level. The three high pressure pumps
are not equipped with variable speed drives; the two low pressure pumps are variable speed.
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Table 12 – Water Treatment Plant Pump Characteristics and Overall Pumping Capacity
(Based on operation at design points)

Characteristics of a Single Vertical Turbine Total Pumping
CapacityPumps Flow Head Driver Efficiency

Low Pressure Dist.
System

4005 L/min
(1058 USgpm)

28.2 m
(92.5 ft)

30 Hp 81% 8010 L/min
(2116 USgpm)

High Pressure Dist.

System

2052 L/min

(542 USgpm)

50 m

(164 ft)

30 Hp 80% 6156 L/min

(1626 USgpm)

3.2.3 Treated Water Storage Reservoirs

Two concrete reservoirs installed in the 1960s and 1970s are located at the southwest corner of Pincher Creek in
NW ¼ of 15-6-30-W4. The west reservoir has a capacity of 1.1 million litres and the east reservoir has a capacity of
4.5 million litres. The three high pressure distribution system pumps at the water treatment plant deliver water to
both reservoirs. When the pumps are operating, they supply water to meet the high pressure demand and fill the
reservoirs. The pumps operate based on the level of water in the reservoirs.  When the reservoirs are full, the pumps
shut off, resulting in gravity flow from the reservoirs supplying demand on the high pressure side. There is no
dedicated line to the reservoirs.

3.2.4 Pineridge Booster Pump Station

A booster pump station is located northeast of the two reservoirs at the west end of Pineridge Way. This area is
highlighted in Figures W1 and W2. The area supplied by the booster pump is separated from the rest of the high
pressure distribution system with two isolation valves. There are two vertical turbine pumps connected in parallel in
the building. Table 13 summarizes the pumping characteristics and overall pumping capacity of the Pineridge
Booster Station. These pumps are equipped with variable speed drives.

Table 13 – Pineridge Booster Station Pump Characteristics and Overall Pumping Capacity
(Based on operation at design points)

Characteristics of a Single Vertical Turbine Total Pumping
CapacityFlow Head Driver Efficiency

946.4 L/min
(250 USgpm)

15.2 m
(50 ft)

4.5 Hp 69%
1893 L/min

(500 USgpm)

3.2.5 Pressure Reducing/Flow Control Valves

There are three valves in the network which allow water to be transferred at specified rates from the high to the low
pressure distribution system when significant pressure drops are observed on the low side (refer to Figure W1). The
high pressure side has more capacity than the low pressure side and these valves allow supplemental flows into the
low side during extreme events such as fires or very high peak flows.

The first valve is just downstream of the water treatment plant. This pressure reducing valve is installed along a line
that connects the low pressure 300 mm diameter supply line with the high pressure 300 mm diameter supply line.
The valve opens when a pressure below 270 kPa is detected at the downstream node in the low pressure
distribution system or when the level of water in the clearwell drops below the low operating level.
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The other two pressure reducing/flow control valves are located on Christie Avenue between Schofield Street and
Kettles Street and on Beverley McLauchlin Drive between Dundas Street and Blairmore Street.  Both are set up to
operate in the same way. When low pressure is detected at the downstream node in the low pressure distribution
system, a flow of 757 L/min (200 USgpm) is allowed into the low side from the high side. The pressure settings vary
between the two valves. All other potential connection points between the low and high pressure distribution systems
are currently closed off with isolation valves.

3.3 Methodology

AECOM hydraulically modelled the water distribution system using average day, maximum day plus fire flow and
peak hour demand scenarios. Simulations were set up to represent the existing system, the system with
recommended improvements, the system with projected build out to 2016 and the future system. This allowed
AECOM to develop a capital plan to 2016 along with a servicing concept for full build out of the community.

3.3.1 Design Criteria

Design and analysis was performed based on the regulations outlined in the Town of Pincher Creek Engineering
Standards (2005). The pertaining standards are highlighted in the sections that follow.

3.3.1.1 Fire Flows

The Town of Pincher Creek Engineering Standards state:

 For residential flows:

“Separate WaterCAD analysis will also be made for maximum day demand plus a two hydrant fire flow of 4000
L/min. The residual pressure in all cases for the hydrants under consideration shall not be less than 140 kPa at
ground level.”

 For commercial and industrial flows:

“Separate WaterCAD analysis will also be made for maximum day demand plus a three hydrant fire flow of 5500
L/min. The residual pressure in all cases for the hydrants under consideration will not be less than 300 kPa at
ground level.”

Institutional areas were treated like commercial and industrial areas when considering fire flow.

3.3.1.2 Pipe Requirements

The following minimum pipe diameters are established in the Town of Pincher Creek Engineering Standards:

 For residential areas:
“Minimum 200 mm diameter except for cul-de-sacs less than 10 lots where minimum size shall be 150 mm.”

 For commercial and industrial areas:
“Minimum 250 mm diameter.”

Institutional areas were treated like commercial and industrial areas when considering pipe sizing.
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3.3.1.3 Minimum Pressure Requirements

The Town of Pincher Creek Engineering Standards state:

“A WaterCAD analysis will be completed for maximum hourly demand and the mains sized such that there shall
be a minimum residual pressure of 350 kPa at ground level at any node in the network.”

3.3.2 Existing System Model Development

The water distribution system for the Town of Pincher Creek was modeled using WaterGEMS version 8.0 XM
Edition, developed by Bentley Systems Inc (An electronic copy of the model can be found in Appendix B). This
program has the capacity to model both steady state and extended period simulations. The software uses pull-down
menus for data entering and can be integrated with an AutoCAD based graphical interface. The software allows
review of simulation results graphically on the screen and the graphical results can also be plotted as required.

The program requires physical details of the existing distribution system (pipe diameters, lengths, roughness
coefficients, water consumption demands, and ground elevations) to represent the water distribution system through
pipes and junction nodes. The water distribution system data was obtained from drawings provided by the Town of
Pincher Creek.

3.3.2.1 Physical Parameters

MGCL provided AECOM with an EPANET version of their most updated water distribution system model. AECOM
made adjustments to the alignment as required and utilized contour maps provided by the Oldman River Regional
Services Commission to verify elevations of junctions, hydrants and valves. The network elevations closely matched
the actual contour elevations. Therefore, the pipe network elevations were adjusted for the typical 2.5 m depth of pie
burial.

Appropriate Hazen-Williams coefficients were selected based on pipe material. A summary of the selected
parameters used in the model are shown in Table 14.

Table 14: Selected Hazen-William Coefficients for Various Pipe Materials

Pipe Material
Hazen-Williams
Coefficient, C

PVC 140

Cast Iron 80

HD Polyethylene 130

Fiberglass 130

Steel 110

Galvanized Iron 100

Asbestos Cement 130

3.3.2.2 Flow Data

The Town provided AECOM with the following flow information:

An instantaneous water use rate taken during the afternoon of August 27, 2008.
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A chart summarizing the split of flows between the high and low pressure distribution systems from October
2007 to September 2008.
A print out of the 2007 Annual Report of the Pincher Creek Water Treatment Plant.

From this information, a flow of 3 412 000 L/day was selected as the average day demand for the existing system in
2009.

3.3.2.3  Model Calibration

As the availability of hydrant flow tests and static pressure condition readings were limited, the model was calibrated
using the flow distribution between the high and low pressure distribution systems. A calculation was performed to
proportion the flow, using a total population of 3625, while maintaining reasonable water use rates for residential,
commercial, institutional, and industrial areas. The resulting residential water consumption rate of 512 L/capita/day
was comparable to the 500 L/ca/day suggested in the Town of Pincher Creek Engineering Standards. The flow split
between the high and low water distribution systems was 55.9% and 44.1%, respectively. A summary of the
assumed water consumption rates is presented in Table 15.

Table 15: Summary of Water Consumption Rates

Residential (L/ca/day)
Commercial
(L/ha/day)

Institutional
(L/ha/day)

Industrial (L/ha/day)

Low Pressure Side 512 22 435 16 000 8000

High Pressure Side 512 8000 16 000 8000

The reason for the large difference in commercial flows between the low and high pressure distribution systems is
that “big box” stores such as Wal-Mart and UFA exist on the high pressure distribution side. With spacious layouts
and large parking lots, these areas do not demand the water that smaller shops or motels do in denser populated
areas.

3.3.2.4 Maximum Day Demand and Peak Hour Demand

Residential water consumption rates employed by the Town of Pincher Creek Engineering Standards suggest a
peaking factor of two when calculating maximum day from average day demand, and a peaking factor of five when
calculating peak hour rates from average day rates. No peaking factor is applied to other areas (commercial,
institutional and industrial) as none of the industries require unusually large water consumption rates and water use
in these areas is considered relatively constant on average. Table 16 provides a summary of the existing system
flows for the average day, maximum day, and peak hour flow scenarios.

Table 16: Flow Information for Existing System Scenarios

Average Day (L/day) Max Day (L/day) Peak Hour (L/day)
Residential 1 875 500 3 764 300 9 410 500

Other Areas 1 536 500 1 536 500 1 536 500

Total 3 412 000 5 300 800 10 947 000
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3.4 Existing System Analysis

Two simulations were considered for all demand scenarios:

1) The reservoirs only supplying the high pressure distribution system.

2) The three high pressure pumps at the water treatment plant supplying both the high pressure distribution system
and the reservoirs.

These cases are differentiated with the terms gravity and pressure, respectively, on the figures. The low pressure
distribution system is considered to be supplied by the low pressure distribution pumps at the water treatment plant,
either solely by pump or by a combination of primarily pump with some flow coming through the pressure
reducing/flow control valves.

3.4.1 Average Day Demand

Figures W3 and W4 show average day residual pressures under gravity and pumped flow to the high pressure
distribution system, respectively. The model indicates residual pressures above acceptable levels. The Town of
Pincher Creek 2005 Engineering Standards do not specify a maximum residual pressure; however, the City of
Lethbridge Design Standards (2008) recommends a maximum pressure of 620 kPa, which is exceeded through a
large portion of the Town. The areas considered to be under high residual pressures are shaded in each of the
figures. Much of the east edge of Pincher Creek is included. The high residual pressures shift slightly if water is
supplied from the reservoirs as opposed to the water treatment plant.

A summary of the highest residual pressures observed in each of three selected zones of the water distribution
network are shown in Table 17. The locations of these residual pressure readings can be seen in Figures W3 and
W4.

Table 17: Highest Modeled Pressures (KPa)

Gravity Pressure

Maximum Modeled Residual
Pressure (kPa)

North Side of High Pressure
Distribution System

762 835

Low Pressure Distribution System 806 806

South Side of High Pressure
Distribution System

704 638

Under this scenario, one low pressure distribution system pump at the water treatment plant would have to operate
full time, or in conjunction with the pressure reducing valve (currently, the pump is on during the day, off during the
night with this valve operating to supply flow). One high pressure distribution system pump at the water treatment
plant would have to operate between nine and eleven hours per day. The rest of the time, demand would be
supplied from the reservoirs (currently, this pump is probably on for longer durations if the low pressure distribution
system supplies its demand from the high pressure distribution system during the night).

3.4.2 Maximum Day Demand plus Fire Flow

Figures W5 and W6 show model results indicating adequate or inadequate delivery of fire flow to the existing
system. The scenario considered is gravity flow from the reservoirs to supply the high pressure distribution system.
Figure W5 shows if specific hydrants pass or fail, depending on the type of area the hydrant is assumed to be
servicing (residential, commercial, institutional or industrial). Figure W6 shows the flow successfully delivered to
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each hydrant while keeping the residual pressure fixed at either 140 kPa or 300 kPa, once again depending on the
land use the hydrant is assumed to be servicing. In general, the areas serviced by the Pineridge Booster Station and
the light industrial area east of Highway 6 are the two worst areas for fire flow delivery.

In the event of a fire flow in the high pressure distribution system, the recovery time for both reservoirs starting at the
end of the fire event is between eight  and nine hours. The west reservoir will drop to about 73% full. The recovery
time of the clearwell, in the event of a fire in the low pressure distribution system, is dependent upon the rate of
inflow into the clearwell. At the maximum rate of 9600 L/min, there is no recovery time required for the clearwell.

As per the January 2006 Alberta Environment Standards and Guidelines for Municipal Waterworks, Wastewater and
Storm Drainage Systems, storage volume requirements for the existing development condition include fire storage,
equalization storage and emergency storage. These storage requirements are summarized in Table 18. The
duration of fire storage is determined from the recommendations of the Fire Underwriters Survey and is considered
to be two hours. As there is a difference in fire flow delivered between residential and other areas, the larger of the
flows (5500 L/min) will be considered in the storage volume calculations.

Table 18: Alberta Environment Water Storage Requirements for Existing Development Conditions

Description Volume (L)
Fire Storage (5500 L/min for 2 hours) 660 000

Equalization Storage: Approximately 25% of Maximum Day Demand

(Maximum Day Demand=3681 L/min )

1 325 160

Emergency Storage: Minimum of 15% of Average Day Demand
(Average Day Demand=2370 L/min)

511 920

Total 2 497 080

Fire storage in the clearwell is 227 305 L, which does not fulfill the required storage volume. It is appropriate,
however, to include the two reservoir storage volumes in the calculation, as the three flow control/pressure reducing
valves directly pass water from the high to the low side when low pressures are observed in the low pressure
distribution system. As the total volume of the reservoirs is 5.6 million litres (1.1 million litres in the west reservoir
and 4.5 million litres in the east reservoir), there is sufficient total storage in the existing system.

3.4.3 Peak Hour Demand

Figure W7 shows the residual pressures during peak hour demand. In this scenario, the reservoirs are supplying the
high pressure distribution system with flow. The highlighted areas at the northeast corner of Town and directly west
of Matthew Halton School show where pressures exceed 620 kPa. These areas are considered to have excessive
residual pressures.

Low residual pressures (350 kPa) are found along Foothills Avenue, a short portion of Broadview Street, a portion of
Hyde Street directly west of Highway 6 and at the intersection of Rigaux and Beverley McLachlin Drive. None of
these areas are known to have operational problems. These areas are highlighted on Figure W7.

If peak hour demand were to persist over an entire day, the model indicates that the clearwell would run empty (even
at a maximum inflow rate of 9600 L/min). The west reservoir would drop as low as 75% full. On the low pressure
system, one pump at the water treatment plant would operate all day and a second would operate for 12 hours per
day. On the high pressure system, the first pump would operate full time, the second for 13-16 hours per day, the
third for approximately seven hours per day. The rest of the flow would be supplied by gravity.
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3.5 System Improvements

This section includes:

Work that has recently been completed
Work that has been recommended in the previous IMP but is not yet completed
Work that is recommended as a newly identified upgrade under this study.

3.5.1 Recently Completed Work

Upgrades completed since the last MGCL IMP:

 Five of seven suggested water loops were constructed, as summarized in Table 19.

Table 19: Completed Water Loops and Year of Installation

Description of Water Loop Location Installation Year

Kettles Street from Davidson Avenue to Robertson Avenue 2004

East end of Hyde Street to Elk Avenue 2004

Main Street from Deer Avenue to Bighorn Avenue 2005

Adjacent to Highway 6 from Macleod Street to Lawrence Street 2008

West end of Kettles Street to Main Street 2008

 Water Reservoir Connection Upgrades – 2009.
The Town of Pincher Creek’s high pressure water distribution system does not have a dedicated supply line from
the water treatment plant to the reservoirs. Water runs in two directions in several pipes and this makes for a
complex system. Demand is satisfied first with flows from the reservoirs, but once the reservoir levels decrease
enough, the pumps turn on at the water treatment plant. These pumps must supply flow to the high pressure
demand nodes while at the same time filling the reservoirs. The pumps exceed their design point when
attempting to fill the reservoirs and supply flow during a maximum day plus fire flow event in the high pressure
distribution system.

This upgrade improves the ability of both the reservoirs and the pumps to supply the high pressure distribution
system. The layout is adaptable to the installation of a dedicated line from the pump station to the reservoirs in
the future, and would be a potential recommendation beyond 2016. Construction of a dedicated reservoir fill line
becomes more economical if new reservoirs are built on the north side of town. A dedicated line would improve
system performance, reduce dependency on pumps at the water treatment plant, provide more chlorine contact
time and reduce the probability of stagnant water in the reservoirs. Valves are arranged in such a way that the
reservoirs can be individually drained and cleaned. The overall ability of the reservoirs to provide fire flow to the
north side of Town in the high pressure distribution system is improved. Future repair work is made simpler with
two lines supplying flow rather than one.

 Two pressure reducing/flow control valves were installed in 2005. These valves have been installed at two
locations, one at Christie Avenue between Kettles Street and Schofield Street and one at Beverley McLachlin
Drive between Dundas Street and Blairmore Street.
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3.5.2 Upgrades recommended in the MGCL IMP report but not yet completed

 Loop from the west end of Schofield Street to the east end of Canyon Drive.
Our evaluation indicates that this loop would provide minimal benefit to three hydrants – all of which already
pass according to the Pincher Creek Engineering Standard residential fire flow requirement with a two hydrant
combination. Two of these hydrants are along Canyon Crescent; one is along Hillside Crescent. Construction of
this loop may be difficult given steep terrain.  The benefits of this upgrade do not justify the high cost and
difficulties that will be encountered.

 Loop along Beaver Drive from Foxborough Lane north to the existing trunk water main.
This loop would directly improve the flow in four hydrants along Foxborough Lane and decrease velocity in the
pipes, although the hydrants are already capable of delivering required fire flows.  Not a high priority, this
upgrade should still be completed.

 Two additional pressure reducing/flow control valves were planned. With the potential looping of the east light
industrial area with the high pressure distribution system (decreasing the low pressure distribution system
service area and required flows), the two additional pressure reducing/flow control valves are not critical or cost
effective. They do act as an additional safeguard if the clearwell is empty or if there is a problem with the low
pressure distribution pumps; however, they could likely be constructed in better locations, once the industrial
area looping is completed.

3.5.3 Newly Identified Upgrades

A number of new upgrades have been identified for the Town of Pincher Creek. Figure W8 shows the existing water
distribution system after replacements and upgrades are installed. Essentially, there are three components to the
drawing:

New upgrades
Growth upgrade replacement (done in conjunction with the new upgrades)
Aging infrastructure replacement (separate from new upgrades).

3.5.3.1  East Loop (#1) and South Loop (#2)

This project would involve water main installation from Elizabeth Street, south along Waterton Avenue, to Macleod
Road (East Loop) and a water main connection attaching Hyde Street, through the Matthew Halton school yard
(South Loop). This upgrade would take the entire east light industrial area and move it from the low pressure
distribution to the high pressure distribution service area.

Note that Figure W8 shows the proposed as well as an optional south loop upgrade. This is included as an option
for council to consider, as development of the golf course may play a major role in determining which alignment is
most reasonable to construct. The proposed upgrade will be priced in this report.

In the existing water distribution system, fire flow supply to the light industrial area on the east side is inadequate
through the low pressure distribution system primarily due to pipe size restrictions and a limited number of
connections. Hydrants barely meet 140 kPa residual pressures at 5500 L/min; the Town standard is 300 kPa
residual pressure at 5500 L/min. To remedy this, it is proposed that a loop to the light industrial area, coming from
the high pressure distribution system, be constructed.  The loop will connect the south and north high pressure
distribution systems together.
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It is recommended that the East and South Loop be constructed at the same time. However, if a decision has to be
made between one and the other, the East Loop provides more hydrants with sufficient fire flow on its own than the
South Loop. When only the east connection is constructed, the light industrial hydrants meet the 140 kPa residual
pressures at 5500 L/min but not the 300 kPa residual pressures at 5500 L/min. Only when the loop is completed will
the light industrial area have hydrants capable of supplying 300 kPa residual pressure at 5500 L/min.

Three isolation valves need to be closed in such a way as to maintain the isolation between the low and high
pressure distribution systems. Limiting the low pressure distribution system to a smaller service area is desirable as
the two pumps can supply all flows required and do not have to be upgraded or replaced. Isolation also means the
pumps are not attempting to match the head of the high pressure distribution system; however, decreasing the
service area forces the low distribution pumps to run with more head than in current operation. By looping the high
pressure distribution system, the model shows that pressures at the hydrant in the cemetery northeast of the
intersection of Highway 507 and Macleod Road during average day demand increase from 806 kPa to 833 kPa
(~4 psi increase). Pressures along Canon Street during average day demand in the low pressure distribution system
increase from 781 kPa to 803 kPa (~3.2 psi increase).

3.5.3.2  Loop from Elm Street to MacLeod Street (west of Highway 6) (#3)

As a result of looping the high pressure distribution system and isolating it from the low pressure side, the low
pressure distribution system would lose the indirect looping it has across Waterton Avenue. These loops largely
assist approximately seven hydrants along Lawrence and Canon Street, among others, in meeting required fire
flows. To return capacity to the system, a loop from Elm Street to MacLeod Street is recommended. This loop could
be completed in a number of different ways, but a new PVC line approximately 120 m long from Elm Street to Willow
Street would be the primary component. Replacing the existing pipes that this new line ties into is also suggested,
especially to handle the higher pressures. An additional connection on Maple Street will ease the burden on the
existing 100 mm asbestos cement water line located there. Refer to Figure W8 to see the extent of the proposed
upgrade.

3.5.3.3 Hewetson Avenue Water Loop (#4)

This project will involve constructing approximately 110 m of water main from Charlotte Street to Adelaide Street
along the Hewetson Avenue Bridge.

Fire flows in the vicinity of Coleman Avenue and Adelaide Street do not meet requirements. Flow would be improved
by constructing a creek crossing connecting the water line on Hewetson Avenue to Adelaide Street. In doing so, fire
flows are increased by up to 2000 L/min and nine hydrants benefit. Providing a third supply to the low pressure
distribution system on the north side of Pincher Creek makes it simpler to repair or upgrade one of the three supply
lines in the future. Compared with replacing the existing pipe with a larger diameter pipe, this water loop connection
is more cost effective.

3.5.3.4 Dundas Street Water Main Size and Alignment Upgrade (#5)

This project would involve water main installation from McLachlin Drive to Wentworth Avenue along Dundas Street.

The low pressure water distribution system has difficulty supplying sufficient flow to the north side of the low
pressure area. This entire area is currently supplied with two creek crossings creating a loop, one on Beverley
McLachlin Drive and the other on Church Avenue. Both of these crossings are constructed from 150 mm diameter
cast iron pipe. This loop is limited by one 110 m length that is 100 mm diameter cast iron pipe.  By replacing this one
section with 200 mm diameter PVC pipe, the restriction is eliminated and the model indicates that fire flows at
adjacent hydrants increase by an additional 800 L/min.
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This upgrade will also improve fire flows when supplemental water is supplied from the high pressure system
through the flow control/pressure reducing valve on Beverley McLachlin Drive.

3.5.3.5 Pineridge Booster Pump Station (#6)

The existing pump station does not provide enough pumping capacity to meet fire flows. Assuming the pumps
operate at their design points, a flow of approximately 1900 L/min would be the maximum theoretical flow that can
be delivered to the area. The model indicates that flow could exceed 2000 L/min, but the pumps would be operating
beyond their design point. Obtaining the required fire flow of 4000 L/min is unrealistic. Further investigation would be
necessary to properly resize the pumps.

3.5.3.6 Pressure Reduction throughout the Distribution System (#7)

With residual pressures in excess of 800 kPa (116 psi) during an average day, operational problems may occur at
some service locations, especially on the east end of Town. Installation of a valve network to regulate pressures may
be necessary. This will require more detailed investigation of pressure zones and potential valve locations. It is a
concern for the Town, especially if the high pressure distribution system is to be looped. Compared to other
upgrades, this recommendation is quite costly to implement. At first glance, there is potential that two pressure
reducing valve stations would be required at the very least. Two theoretical locations for these pressure reducing
valves are shown in Figure W8.

High residual pressures in the low pressure distribution system are also present, but the system should be able to
handle these pressures, especially as the aging infrastructure is replaced as part of the annual upgrades.

3.5.3.7 Cast Iron Replacement

The water distribution system includes 4900 m of 100 mm diameter cast iron pipe and 9400 m of 150 mm diameter
cast iron pipe. This pipe has surpassed its service life and is prone to breakage. The maximum recommended
operating pressure for cast iron pipe is 690 kPa (100 psi). The order of magnitude cost for the total replacement of
this infrastructure would be in the range of approximately $18 million.  In general, a cast iron pipe replacement
program should be initiated and should proceed from Highway 6 to the west, as high pressures in the system are
highest in the east end of town and decrease heading west.  Priority replacement areas would include the following:

West of Highway 6 along Canon Street, Lawrence Street, Dupuy Street and Scobie Avenue.
West of Mathew Halton School along Davidson Avenue and Kettles Street.
Portions of pipe along Hyde Street where water line breaks are common.
Frederick Street and Hewetson Avenue, north of the Hewetson Bridge.
A portion along Adelaide Street from Beverley McLachlin Drive one block east. This would assist the
conveyance of flows from the new Hewetson Ave crossing downstream through the system.
Stretches along Main Street and Willow Street east of Waterton Avenue where it is suspected mechanical joints
were used to join pipe lengths. These joints contain lead.
65 m length of 50 mm diameter galvanized iron pipe to be replaced and looped into the 100 mm asbestos
cement pipe on Main Street, two blocks west of Waterton Avenue.

3.5.3.8  Velocity Concerns

Pipe velocities exceeding 1.5 m/s are of concern because of the surge pressures that may result during abrupt
changes in velocity. During peak hour flows, only the trunk water mains from the water treatment plant approach or
slightly exceed this velocity. The remainder of the infrastructure are within safe operating limits during peak hourly
flows.
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During fire flow events, much higher velocities of up to 7 m/s are observed. These events are of relatively short
duration, meaning pipes have to withstand only a few intense operating periods in their life. With the replacement of
aging infrastructure, the majority of the pipes subject to excessive velocity will be eliminated. However, all pipe
materials with a diameter of 100 mm or less that supply a hydrant will continue to experience velocities that exceed
3 m/s when the hydrant is opened.

3.5.4 Water Treatment Plant Upgrades

As the plant is not currently operating at full capacity, there are no immediate repairs or updates required. The first
item of concern will be chlorination retention time. Necessary upgrades will become clearer as decisions are made
about the Regional Water Line.

Two items to note are as follows:

1) Recently, the Town of Pincher Creek has indicated that cracks have been observed in the existing clearwell.  It
is recommended that a structural engineer review any data on the cracking to determine if this is an isolated
occurrence, or if there is potential for ongoing problems.

2) Alberta Environment standards require that surface water filtration plants have the capacity to filter to waste.
This means that any of the backwash water used to clean the filters and the first surge of water through the
filters having more than 0.1 NTU (nephelometric turbidity units) is required in all new filtration plants to be
directly disposed of rather than treated and reused. This reduces the risk that disease-causing pathogens enter
the water supply. To allow for this, a connection directly to the sanitary sewer from the water treatment plant may
be necessary in the future (for the purposes of this report, assumed construction beyond 2016). These
requirements also stand for clarification tank wastewater and sludge.

3.5.5 Upgraded System Analysis

Modelling of the upgraded system assumed the completion of upgrades #1 through #6 (previously noted) and the
Foxborough Loop. The recommended aging infrastructure replacements were not included in the modeling but the
growth upgrade replacements were. Refer to Figure W8 and Section 3.5.3. The proposed pressure reducing valves
were not considered in this modelling exercise (upgrade #7).

3.5.5.1 Average Day Demand

Figures W9 and W10 show average day residual pressures with gravity and pumped flow to the high pressure
distribution system, respectively. As in the existing system, the model indicates residual pressures above acceptable
levels. The areas considered to be under high residual pressures (>620 kPa) are shaded in each of the figures.
Much of the eastern end of the Town is subject to the high pressures. The high residual pressures shift slightly if
water is supplied from the reservoirs as opposed to the water treatment plant.

A summary of the highest residual pressures observed in the low and high water distribution network are shown in
Table 20. The locations of these residual pressure readings can be seen in Figures W9 and W10 as well.
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Table 20: Highest Modeled Pressures

Gravity Pressure

Maximum Modeled
Residual Pressure (kPa)

Low Pressure Distribution
System - Canon Street Hydrant

803 803

High Pressure Distribution
System - Hydrant in Cemetery

814 833

Under this scenario, one low pressure distribution system pump at the water treatment plant would have to operate
full time, or in conjunction with the pressure reducing valve. One high pressure distribution system pump at the water
treatment plant would have to operate between ten and eleven hours per day. The remainder of the time, demand
would be supplied from the reservoirs.

3.5.5.2 Maximum Day Demand plus Fire Flow

Figures W11 and W12 show model results indicating adequate or inadequate delivery of fire flow to the existing
system. The scenario considered is gravity flow from the reservoirs to supply the high pressure distribution system.
Figure W11 shows if specific hydrants pass or fail, depending on the type of area the hydrant is assumed to be
servicing (residential, commercial, institutional or industrial). Figure W12 shows the flow successfully delivered to
each hydrant while keeping the residual pressure fixed at either 140 kPa or 300 kPa, once again depending on the
land use zone the hydrant is assumed to be servicing.

In the event of a fire flow in the high pressure distribution system, the recovery time for both reservoirs starting at the
end of the fire event is between 8 and 9 hours. The west reservoir will drop to about 73% full. The recovery time of
the clearwell in the event of a fire in the low pressure distribution system is dependent upon the rate of inflow into the
clearwell from the water treatment plant. When flowing at the plant’s maximum rate of 9600 L/min, there is no
recovery time required for the clearwell.

There are five hydrants located immediately west of Highway 6 that do not meet the City’s standards.  While these
hydrants are not capable of delivering demand plus fire flows of 5500 L/min @ 300 kPa, there is considerable
improvement at these hydrants.  In the existing system, while maintaining 300 kPa at these nodes, available fire
flows range from 2040 L/min to 4010 L/min.  In the improved system, while maintaining 300 kPa at these nodes,
available fire flows range from 4190 L/Min to 4890 L/min.

There are two possible solutions to improve the fire flows for these five hydrants.  The recommended solution would
be a full replacement of pipe along Kettles Street from Highway 6 to East Avenue with 200 mm diameter PVC pipe.
Some of the connections along Main Street should be considered for upgrade as well.  A temporary solution would
be to install a third flow control / pressure reducing valve.  We recommend upgrading the pipe along Kettles Street
as it will provide the Town with a better, long term solution.

There are five other hydrants indicated as failing throughout the system that fail in part because of velocities in
excess of 3 m/s with fire flows applied.  Pipe replacement would be the only feasible improvement, to reduce head
loss through the pipe.

The hydrant along Bighorn Avenue, indicated as failing, should deliver maximum day demand plus fire flow with
sections of pipe replacement directly east of Highway 6.
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3.5.5.3  Hydrant Spacing

Hydrant spacing requirements under the Fire Underwriters Survey require the following spacing:

Single family residential – 180 m
Commercial, industrial, institutional and multi-family residential – 90 m.

Fourteen additional hydrants could be installed to meet these spacing requirements. These potential locations can
be seen in Figure W11. From a functional perspective, having a second hydrant within an appropriate radius may
not be enough; distances should be considered along the centerline of existing roadways.

3.5.5.4 Peak Hour Demand

Figure W13 shows the residual pressures during peak hour demand. In this scenario, the reservoirs are supplying
the high pressure distribution system with flow. The highlighted area at the northeast corner of Town shows where
pressures exceed 620 kPa. These areas are considered to have chronic residual pressures. Low residual pressures
(370 kPa) are found along Foothills Avenue.

If peak hour demand were to persist over an entire day, the model indicates that the clearwell would run empty (even
at a maximum inflow rate of 9600 L/min). The west reservoir would drop to 70% full. On the low pressure distribution
system side, one pump at the water treatment plant would operate all day and a second would operate for 12 hours
per day. On the high pressure distribution system side, the first pump would operate full time, the second for 13-16
hours per day, the third for approximately 11 hours per day. The remainder of the time, supply would be by gravity.

3.6 Future Water Servicing

The most economical solution to provide service for future growth is to expand from the existing distribution system
to the future development areas. The lands of interest for future development are shown in Figure G1. Given the
configuration of the existing system, it is obvious that some future parcels are simpler to service than others. It
should be noted that development in one direction may hinder development in other areas, and the system may
ultimately run out of capacity without additional treated water storage.

The Town of Pincher Creek has to consider its desired direction of growth. Recent announcements indicate that a
new highway corridor will be built within the Town boundary on its east side. Will development occur from east to
west to accommodate the corridor or will it continue its current trend from west to east? The existing water
distribution system favours development from west to east. Once a decision is made, careful planning and
evaluation will be required to ensure that growth is supported by both the existing and new infrastructure.

3.6.1 Future System Model Development

The future system was modelled around the existing system network assuming that recommended improvements #1
through #5 (see Section 3.5) and the Foxborough loop have been implemented. Future expansion areas were
considered to be residential, high pressure commercial or industrial land uses or a mixture thereof. A density of 30
persons per hectare was assumed for residential areas. Water consumption rates employed were the same as in the
existing system analysis (refer to Table 11).

In order to analyze an expansion area, loops were created around the outer edge of each boundary. Then the
highest node in the expansion area was selected, and the demand and fire flows were applied directly to this node.
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3.6.2 Growth within the Five Year Plan (through 2016)

It was previously indicated that the Town of Pincher Creek population may increase 500 people by the year 2016.
Figure G2 shows potential areas where growth can occur in the most practical and cost effective manner for the
water distribution system to 2016. Water infrastructure is readily available and can easily be extended in these
areas. Localized development within previously developed areas (infill development) should also be considered and
may need to be evaluated on a case by case basis, primarily to decide if aging infrastructure needs to be upgraded.

Developing all of the areas shown in Figure G2 will impact the rest of the system in the following ways:

During average day demand at the water treatment plant, the model indicates that one high pressure distribution
pump will run for 12-14 hours per day and one low pressure distribution pump will run all day. The high pressure
distribution system could remain set to provide water to the low pressure distribution system during low demand
periods through the pressure reducing valve.
During fire flow, the reservoirs would take approximately 13 hours to recover. The west reservoir would drop to
about 66% full.
Fire flows within Pincher Creek are reduced by approximately 100 L/minute when comparing the existing system
with improvements to total development through 2016. This places more strain on the existing system and in
areas like Bighorn Avenue, fire flows already below the required level become even worse.
In the SE ¼ of 27-6-30-4, a 4000 L/min fire flow cannot be provided to the very southwest corner. In all other
locations, the design fire flow can be provided. Also, a design fire flow of 5500 L/min can be delivered along
Highway 6 where the commercial development is expected to occur. Commercial development is not
recommended in the southwest corner of this quarter or west of Livingston Way, due to fire flow constraints.
During peak hour flows, the minimum pressure of 350 kPa cannot be met if all of the North Hill is developed
(refer to Note 1 on Figure G2). Residual pressures west of Livingston Way drop to around 340 kPa with full
development of the North Hill.

3.6.3 Long Term Growth

Significant growth shown in Figure G1 will have a large impact on the water supply system, including the water
treatment plant, clearwell, treated water pump systems and treated water storage.

3.6.3.1 Storage Volume

Total storage provided by the reservoirs is 5.6 million litres. At full build out, total storage required is approximately
5.1 million litres, as summarized in Table 21.

Table 21: Alberta Environment Water Storage Requirements for Full Build Out

Description Volume (L)
Fire Storage (5500 L/min for two hours) 660 000

Equalization Storage: Approximately 25% of Maximum Day

Demand (Maximum Day Demand=9019 L/min )

3 246 840

Emergency Storage: Minimum of 15% of Average Day Demand
(Average Day Demand=5615 L/min)

1 212 840

Total 5 119 680

These results indicate that there is adequate storage for full build out.
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3.6.3.2 Storage Operating Pressure

The current reservoirs do not have an operating level high enough to provide peak hour pressure to all existing and
future development nodes.

3.6.3.3 Growth Options

There are numerous options for servicing all of the potential growth areas. Two of the most logical concepts that the
Town can consider are outlined below.

1) In an attempt to utilize the full potential of the existing storage, a series of booster pumps and pressure reducing
valves could be installed throughout the system. All future areas would be serviced off of the existing system.
More pumping capacity would be required at the water treatment plant to maintain the water level in the
reservoirs and replenish water levels in a timely fashion after fire events. A dedicated line to the existing
reservoirs may also be considered.

2) Adding storage capacity to the North Hill area to supply it and other northern development areas could be
considered. Additional pumps at the water treatment plant would be required to supply water to this area. This
would allow the existing high pressure distribution system to continue to operate similar to present operation.
The SE Industrial area and the SE ¼ of 26-6-30-4 could likely be serviced by the high pressure distribution
system while all other areas (SE ¼ of 27-6-30-4 and N ½ of 26-6-30-4) would be serviced by the new storage
reservoir. See Figure W14 for a visual depiction of this concept.

These growth options need to be evaluated in more detail, considering especially their effects on the existing system
and on the potential to supply to other growth areas.  At the conclusion of 2016, the concept for servicing full
development will likely be clearer. As indicated previously, by the time the Town of Pincher Creek has built out to the
areas shown on Figure G1, its population will have reached 9000 people, which is well beyond the scope of the
current study.

From an infrastructure engineering perspective, the following general comments are presented:

 North Hill
Growth beyond that indicated on Figure G2 will require a booster pump station and/or storage facility as
elevations in this area are too high for the existing reservoirs to service. Ultimately, a new reservoir or booster
pump is required.

 SE ¼ of 27-6-30-4
Growth beyond that indicated in Figure G2 could include partial or full build out of this quarter. One servicing
method would be to loop into the existing system. Expansion in this quarter off of the existing system will be
limited by peak hour demand minimum pressures, as the reservoirs cannot supply adequate residual pressures
to nodes on Livingston Way at the current stage of development. Gravity flow would likely require assistance
from pumps at the water treatment plant during peak hour. If a new conveyance line is established from the
North Hill, the partial loops could be disconnected from the existing system and supplied directly from the North
Hill system.

 SE Industrial
Partial development of this area could be serviced once looping of the high pressure distribution system is
completed. Partial development starting west and working east would be ideal, as the Town could balance the
extent of this development with development it is considering elsewhere.
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 SE ¼ of 26-6-30-4
Partial or full build out of this commercial area is possible. The existing system likely has the ability to supply this
demand. This, of course, also depends on other areas the Town is looking to develop.

 N ½ of 26-6-30-4
Growth in this area can occur more easily from west to east.  Only partial build out can be considered until more
pumping at the water treatment plant is established. However, given recent announcements about a future
highway alignment, growth is more likely to occur at the east side, rather than the west side. In this case, the
cost to develop a water distribution network would be more expensive.  Water lines would need to be installed
out to this area from the existing NE industrial development. High pressures are anticipated as development
moves to the northeast; therefore, pressure reduction techniques will need to be evaluated.

 South Side Residential
Residual pressure during peak hour demand will dictate how far west and south development can spread
without the addition of a booster pump. The development area shown in Figure G2 should be the starting block,
with additional development added adjacent to this area in the future, depending on the stage of development in
other areas as well.



AECOM Town of Pincher Creek Infrastructure Master Plan Update

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc 30

4. RECOMMENDATIONS
It is anticipated that, based on historical growth projections, the Town of Pincher Creek sanitary sewer collection and
water distribution systems will have sufficient capacity for growth under the current capital plan.  Most
recommendations under the capital plan for 2011 - 2016 address improvements to the systems due to infrastructure
age, or system improvements that will improve service levels.  These improvements will also facilitate both short
term and long term growth in certain areas of the Town.

From a planning perspective, it is imperative that the Town of Pincher Creek determine the direction they want their
community to grow. Further analysis beyond this Infrastructure Master Plan will be required to adequately support
future municipal development.   By doing so, it is our opinion that the Town will be able to focus its resources
towards developing priority areas in an efficient and cost-effective manner.

The following is a summary of key recommendations for the current capital plan period.  Other recommendations as
outlined within the document could be considered by the Town for implementation during this capital plan, or in the
future.  Order of Magnitude Costs have not been included for all recommendations.

4.1 Sanitary Sewer

4.1.1 Existing Infrastructure

Replace Rimmington Avenue Lift Station
Replace Charlotte Street Sewer (West End)
Replace problem sections along Lacombe Street and East Avenue
Crestview Crescent Lane Sewer
Replace problem sections of Coleman Avenue and Frederick Street
Southern Zone 300 mm sewer trunk on the east side of Waterton Avenue north of Willow Street needs to be
replaced to achieve adequate grades
Establish program to reduce Infiltration and Inflows.

4.1.2 Upgrades for Growth

Northern 300 mm sewer trunk in the Allison Street Area (nearing capacity).  Upgrade may not be required under
current plan period (2011-2016), but has been identified as a potential.  Video inspection and field survey is
recommended in this area to determine the extent of upgrades required.

Southern 300 mm sewer trunk on the east side of Waterton Avenue north of Willow Street needs to be replaced
to achieve adequate grade and facilitate short term growth based on our review of MGCL IMP inverts (South
Side Residential).  Video inspection and field survey is recommended on this area to determine the extent of the
required upgrades.  Long term growth may require installing larger sewers in sections of the sewer trunk; this too
requires further investigation.
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4.2 Water Distribution System
4.2.1 Critical Upgrades

East Loop (#1) and South Loop (#2) - If the area east of Highway 6 is converted from the low pressure
distribution system to become part of the high pressure distribution system, fire flows will be improved and level
of service throughout the high pressure area will benefit. The level of service at the east end of the new low
pressure distribution system will also improve. Looping of the high pressure zones will open the SE Industrial
Area to development.

Loop from Elm Street to MacLeod Street (#3) - This upgrade would be done to improve the looping that was lost
when the east light industrial area was converted from the low pressure to the high pressure distribution system.

Hewetson Avenue Water Loop (#4) - This upgrade provides a third supply line to the north portion of the low
pressure distribution system.

Dundas Street Water Main Size and Alignment Upgrade (#5) - This upgrade eliminates a section of undersized
pipe in the system while aligning the new pipe along Dundas Street rather than under existing lots.

Pineridge Booster Pump Station (#6) - The current pump curves do not allow for sufficient fire flow to be
delivered to nodes serviced by the booster pump. Different pumps would provide a solution.

Pressure Reduction (#7) - A study could be done that would prescribe how much to decrease the pressure by
and where these valves could be located within the water distribution system to be most effective.

4.2.2 Infrastructure Replacement

Cast Iron Replacement - A program should be adopted to replace some of the 100 mm diameter cast iron pipe each
year. Priority areas for replacement were highlighted in this report and on Figure W8.

4.2.3 Secondary Upgrades

Fixing dead end loops
Adding additional hydrants.

4.3 Future Sanitary Sewer and Water Distribution Planning

The most logical and cost-effective development scenarios for the sanitary sewer system are from the east end of
town to the west. Conversely, the best direction for provision of water is from the west end of town, near the water
treatment plant, to the east. This situation will result in higher front end costs for the servicing of N½ 26-6-30-4.
While not discussed in this report, the Town will have to consider storm water management and shallow utility
extensions as well to determine the most cost-effective growth strategy.

For the long term, it is critical that a decision is made about the direction of future growth in the Town. Once this
decision is made, infrastructure servicing and costs should be reviewed in more detail.  Questions to consider may
include:

Is the new highway corridor a priority?
Is North Hill a priority?
What about the south side?
Is the north side a priority?



AECOM Town of Pincher Creek Infrastructure Master Plan Update

RPT-2010-08-09-FINAL-IMP Update-0324-116-00.Doc 32

For the short term, Figure G2 represents the next logical areas for growth.  Infill areas (vacant land) located in
mature neighbourhoods should also be considered as key growth opportunities for the Town.  However, detailed
network evaluations of the sewer, including video inspections in older areas of Town, may be required to meet the
conditions of Alberta Environment Approvals.  Evaluations of the existing water system should also be completed to
determine if any upgrades are required to sustain the proposed development.

As growth radiates in one direction, growth opportunities may be lost in another direction due to the constraints of
the existing infrastructure support systems.  It is recommended that more detailed evaluations with regard to water
and sewer be completed at a preliminary design level when these opportunities arise.
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5. CAPITAL PLAN (2011-2016)
The preceding assessment of the Town’s sanitary sewer collection and water distribution system provides general
recommendations on the Town’s infrastructure upgrade needs in terms of growth and replacement.  The purpose of
the capital plan for the period 2011-2016 captures critical upgrades for the time period and projected municipal
growth (4200 people).  Other recommendations indicated within this report should be re-assessed at the time of
future infrastructure reviews.

The following page shows the Town of Pincher Creek Capital Plan for 2011-2016.



YEAR 2011 2012 2013 2014 2015 2016 Comments
Sanitary Sewer System
Waterton Avenue (E.Side) North of Willow Street 300mm Sewer- 150m 210,000.00$      Assess and Investigate Flat Grade, Replace and Regrade Pipe
Rimmington Avenue Lift Station 200,000.00$      Infrastructure Failing
*Charlotte Street (West End)-270m 380,000.00$      Asses and Identify Problem Areas with Video Camera Inspection
Lacombe Street and East Avenue-400m 560,000.00$      Asses and Identify Problem Areas with Video Camera Inspection
Crestview Crescent Lane-260m 370,000.00$      Asses and Identify Problem Areas with Video Camera Inspection
Coleman Avenue and Frederick Street-230m 325,000.00$      Asses and Identify Problem Areas with Video Camera Inspection
Northern Trunk (300mm diameter east of Allison Street)-250m 200,000.00$      Review municipal growth and sewage flows in 2015 prior to finalizing project

Sanitary Improvements Total 200,000.00$      590,000.00$      560,000.00$     370,000.00$     325,000.00$     200,000.00$     $2,245,000.00

Water Distribution System
East Loop-Waterton Avenue (#1)-450m 250,000.00$      Loops High Pressure Zones
South Loop-Hyde Street (#2)-300m 180,000.00$      Loops High Pressure Zones, Includes 100m Davidson Avenue Replacement
Elm Street To MacLeod Road (#3)-600m 450,000.00$      Loops Low Pressure Zone (Includes Replacement Infrastructure)
Hewetson Avenue Water Loop (#4)-110m 130,000.00$      Low Pressure Zone: Service Flow and Fire Flow Improvement
Dundas Street Upgrade (#5)-110m 150,000.00$      System Alignment Correction, Improves Flows
Pineridge Booster Pump Station (#6) 250,000.00$      Upgrade Required due to Fire Flows
Pressure Reducing Systems (#7) Specific locations to be defined at preliminary design stage.
Davidson Avenue (Mountain St. to Main St.)-250m 300,000.00$      Replace 100mm diameter Cast Iron, Improves Fire Flow to School
Hyde and Mountain Street-400m 560,000.00$      Historical Problem Area for Pipe Breaks/Combine with Upgrade #2
Canon Street-220m 310,000.00$      Replace 100mm diameter Cast Iron
Lawrence Street/Scobie Avenue-300m 420,000.00$      Replace 100mm diameter Cast Iron
Dupuy Street-350m 490,000.00$      Replace 100mm diameter Cast Iron
Kettles Street-450m 630,000.00$      Replace 100mm diameter Cast Iron
Frederick Street and Hewetson Ave-250m 350,000.00$      Replace 100mm diameter Cast Iron
James Avenue and Frederick Street-500m 700,000.00$      Replace 100mm diameter Cast Iron
Adelaide Street between Bev McLachlin Ave and Morden Ave-100m 100,000.00$      Replace 100mm diameter Cast Iron
50mm Water Line Replacement (Between Kettle and Main)-125m 100,000.00$      

Water Improvements Total 1,390,000.00$  760,000.00$      550,000.00$     740,000.00$     880,000.00$     1,050,000.00$ $5,370,000.00
Yearly Total 1,590,000.00$  1,350,000.00$  1,110,000.00$ 1,110,000.00$ 1,205,000.00$ 1,250,000.00$ 

Capital Plan Total 7,615,000.00$  

Notes:
~Above costs include single line replacement and surface reclamation only.  
~Sanitary Sewer should be assessed through video camera inspection prior to reconstruction
~Order of Magnitude Costs include the supply and Installation of infrastructure, a 10% contingency and 10% Engineering
~Total Infrastructure Replacements (Sewer, Water, Asphalt and Concrete) have not been included in the Above. Approximately $5,500/m or Right of Way could be used for budget purposes.
~GST Excluded
Critical Growth Upgrade
Critical Upgrade Aging Infrastructure
Secondary Upgrade
Growth Upgrade

TOWN OF PINCHER CREEK
CAPITAL PLAN 2011-2017
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Figure G1 Municipal Growth – Long Term Growth Areas
Figure G2 Municipal Growth – Short Term Growth Areas
Figure S1 Sanitary Sewer System – Existing Infrastructure
Figure S2 Northern Sewer Zone – Existing Condition
Figure S3 Northern Sewer Zone – Future Condition Option 1
Figure S4 Northern Sewer Zone – Future Condition Option 2
Figure S5 South Side Sewer Development – Future Condition
Figure W1 Existing Water Distribution System – Pipe Sizes
Figure W2 Existing Water Distribution System – Pipe Materials
Figure W3 Existing Water Distribution System – Average Day Demand Residual Pressure (Gravity Distribution)
Figure W4 Existing Water Distribution System – Average Day Demand Residual Pressure (Pump Distribution)
Figure W5 Existing Water Distribution System – Max Day Demand + Fire Flow (Hydrants Pass or Fail)
Figure W6 Existing Water Distribution System – Max Day Demand + Fire Flow (Gravity Distribution)
Figure W7 Existing Water Distribution System – Peak Hour Residual Pressure (Gravity)
Figure W8 Existing Water Distribution System – Recommended Replacement and Upgrades
Figure W9 Water Distribution System Improvements – Average Day Demand Residual Pressure (Gravity

Distribution)
Figure W10 Water Distribution System Improvements – Average Day Demand Residual Pressure (Pressure

Distribution)
Figure W11 Water Distribution System Improvements – Max Day Demand + Fire Flow (Hydrants Pass or Fail)
Figure W12 Water Distribution System Improvements – Max Day Demand + Fire Flow (Gravity Distribution)
Figure W13 Water Distribution System Improvements – Peak Hour Residual Pressure (Gravity)
Figure W14 Water Distribution System – Long Term Growth
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