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 INTRODUCTION 

This Report summarizes the results of a broad based study of the Town of Carleton Place Water 
Treatment Plant (WTP) which was undertaken to assess future capacity expansion requirements 
related to the growth of the Town. This assessment included an in-depth review of the historical 
WTP flows; a projection of future water demands that the plant will need to meet over certain time 
periods; an estimate of when the expansion project likely needs to be initiated, and; the 
identification of the required WTP infrastructure upgrades and additional water storage needs and 
associated capital costs necessary for the expansion.  It should be noted that the information 
presented in this Report is limited to the WTP and the distribution system storage (i.e., the 
elevated storage tank) and does not include an assessment of any of the linear infrastructure (i.e., 
the watermain distribution system). 
 
The following are some of the broad assumptions that have been made as part of this 
assessment: 
 
1. The Town will initiate a Class Environmental Assessment (Class EA) process (and any 

other required planning steps) for an expansion of the WTP once approximately 90% of 
the current rated capacity is attained. 

2. A period of approximately 5-years will be required from the start of the Class EA process 
to the time of commissioning of the expanded WTP. 

3. Once the upgrades are completed, the WTP will be able to supply the Town’s treated 
water demand for 20 years thereafter. 

 
It should be noted that other assumptions are summarized in Section 6.0 of this Report. 

 HISTORICAL FLOW ANALYSIS 

Prior to initiation of this study, the Town of Carleton Place (the Town) developed a database 
consisting of minimum, average and maximum daily flows as measured at the WTP between 1998 
and 2017. The flows from this data are identified as treated water (TW) flows and correspond to 
the daily volumes of water measured at the common discharge header of the WTP’s high lift 
pumps. These flows generally correspond to the daily water demand within the Town of Carleton 
Place.  
 
Figure 1 at the next page illustrates the treated water flows at the WTP from 1998 to 2017. 
Figure 1 presents three (3) lines - the minimum day flow recorded for each year, the maximum 
day flow recorded for each year and the mean daily flow recorded for each year. 
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Figure 1:  WTP Flows (m3/d) between 1998 and 2017 

The minimum daily flow is considered the base flow demand for the system and represents the 
domestic usage plus the minimum leakage. There would generally not be any lawn watering or 
other extra usage on the minimum flow day of the year. The minimum daily flow for the years 
1999 to 2007 averaged 4,106 m³/d whereas the minimum daily flow for the years 2008 to 2017 
averaged 2,896 m³/d. Even though the population of the Town increased significantly between 
1999 and 2017, the minimum flow (or the base flow demand) decreased by 1,210 m³/d. Based on 
discussions with the Town, the reasoning for this decrease is that in 2007, the Town repaired two 
(2) large watermain leaks in the system which had a significant impact on the base flow demand.  
 
The mean (average) daily flow is the total volume of water produced during the year divided by 
365 days of the year to show the flow as a daily flow. The mean flow for the years 1998 to 2007 
averaged 6,019 m³/d whereas the mean flow for the years 2008 to 2017 averaged 4,460 m³/d. 
Even though the population of the Town increased significantly between 1998 and 2017, the 
average daily flow for the system decreased by 1,559 m³/d. Again, as indicated previously, the 
watermain leaks repaired in 2007 explain a large part of this decrease in demand. 
 
The most critical flow data for the WTP is the maximum daily flow. Figure 1 shows that the 
maximum day flows for the years 2008 to 2017 are generally less than the maximum day flows 
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for the years 1998 to 2007. It is important to note that the maximum day flow shows a peak in 
2002 when the maximum day flow was reported to be 14,128 m³/d which exceeds the WTP’s 
rated flow capacity of 12,000 m3/d. However, in 2002, the WTP was subjected to a Post-
Construction Stress Test and the WTP was purposely operated at flows above the rated capacity 
to test effectiveness of the various components of the WTP at higher flows than the rated capacity. 
The demand flows during the stress test were created by opening hydrants and are not 
representative of the actual user demand for water supply. Discounting the flows during the stress 
test, the maximum day flow for 2002 was 9,285 m³/d. Figure 1 also shows a maximum day flow 
peak in 2016 of 10,512 m³/d. However, the peak of 10,512 m³/d recorded in August 2016 does 
not follow this pattern suggesting that there was some special event or a problem. It was indeed 
determined that during the month of August 2016, the water tower was filled and drained for 
operational reasons causing additional demand at the water treatment plant. Discounting this 
unusual peak, the maximum day flow for 2016 was 7,946 m³/d. The maximum day flow for the 
years 1998 to 2007 averaged 9,122 m³/d and the maximum day flow for the years 2008 to 2017 
averaged 7,081 m³/d. Even though the population of the Town increased significantly between 
1998 and 2017, the maximum day flow for the system decreased by 2,041 m³/d. This again is 
explained by the two (2) significant watermain leaks that were repaired in 2007. 
 
The decrease in water demand between the 1998-2007 and 2008-2017 periods demonstrates 
the importance of closely monitoring flows and overall system demand to assess if further leak 
detection and investigation is required in the future to address potential problems. The base flow 
is expected to increase with population growth but if the base flow increases more than the 
demand from the new users, leaks in the system may have developed and should be investigated 
and repaired. The Town is committed to monitor the base flow in the future. 
 
Figure 2 below illustrates the daily flows at the WTP for year 2016. The figure illustrates how the 
community’s demand for water from the WTP relates to dry weather and rainfall. Generally, the 
water demand will increase gradually during a period of dry weather and the flows will decline 
over a few days after a rainfall. The peak of late May 2016 is a good example.  
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Figure 2: WTP Flows (m3/d) vs Precipitation for Year 2016 

 
Figure 3 below illustrates the WTP flows between 1998 and 2017 with the year 2002 and 2016 
maximum daily flows corrected to take into consideration the unusual situations that had caused 
the additional water demands.  
 

 

 

Figure 3:  WTP Flows (m3/d) between 1998 and 2017 (modified) 
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Table 1 below and Figure 4 at the next page below show the WTP flows divided by the number 
of households for the years 1998 to 2017. 

Table 1: Unit Flows per Day per Household (minimum, maximum and average)1998 and 2017  

Year Minimum Flow 
(m³/day/unit) 

Maximum Flow 
(m³/day/unit) 

Average Flow 
(m³/day/unit) 

1998 Not available 2.51 1.52 
1999 0.84 2.66 1.56 
2000 1.24 2.35 1.60 
2001 0.93 2.59 1.62 
2002 1.29 2.53 1.72 
2003 1.16 2.25 1.59 
2004 1.09 2.30 1.53 
2005 1.08 2.51 1.67 
2006 1.25 2.15 1.63 
2007 0.84 2.40 1.49 
2008 0.78 1.64 1.17 
2009 0.77 1.81 1.04 
2010 0.82 1.70 1.19 
2011 0.71 1.72 1.05 
2012 0.67 1.84 1.04 
2013 0.72 1.43 0.95 
2014 0.56 1.68 1.00 
2015 0.37 1.41 0.92 
2016 0.67 1.78 0.98 
2017 0.64 1.38 0.92 
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Figure 4:  WTP Flows (m3/d/unit) between 1998 and 2016 

 
From Table 1, means of the minimum, average and maximum flows over different periods of time 
were calculated and the results are summarized in Table 2 below: 

Table 2:  Average Unit Flows per Day per Household for Different Time Periods 

Period Minimum flow 
(m³/day/unit) 

Maximum flow 
(m³/day/unit) 

Average flow 
(m³/day/unit) 

1998-2017 (20 years) 0.864 2.032 1.309 
2008-2017 (10 years) 0.670 1.639 1.024 
2013-2017 (5 years) 0.592 1.536 0.951 

 
Figure 4 and Table 1 and 2 clearly illustrate the decrease in flow per household following the 
watermain repairs in 2007.  
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Table 2 indicate that from 2008 to 2017, the average unit flow per household was 1.024 m³/d. The 
analysis also shows that maximum day flow between 2008 and 2017 ranged from 1.38 (recorded 
in 2017) to 1.84 m³/d/unit (recorded in 2012). Although these unit flows are calculated by dividing 
the maximum daily flows (including Industrial Commercial Institutional or ICI) by the number of 
households, it has been assumed that ICI growth will stay at its current proportion relative to 
residential growth and that the unit flow per household represents total treated water demand 
throughout the system. To be conservative, when planning for the future, it was assumed that a 
unit flow of 1.84 m³/d/unit would be used to calculate future maximum day demands (MDDs).  
 
Table 3 below provides a summary of the average and maximum daily flows at the WTP from 
year 2008 to 2017 and summarizes the percentage of the current rated capacity of the WTP for 
the maximum flows.   

Table 3:  Average and Maximum Flows at the WTP from Year 2008 to 2017 

Year Average Flow m³/d Maximum Flow m³/d 
% of the Plant Rated 

Capacity 
(maximum flow) 

2008 4,728 6,636 55.3% 
2009 4,542 7,461 62.2% 
2010 5,006 7,129 59.4% 
2011 4,469 7,305 60.9% 
2012 4,441 7,855 65.5% 
2013 4,124 6,194 51.6% 
2014 4,397 7,433 61.9% 
2015 4,090 6,299 52.5% 
2016 4,455 7,946 66.2% 
2017 4,351 6,556 54.6% 

 
Table No 4 below presents the 5 year and 10 year averages for the average and maximum flows 
at the WTP. 

Table 4:  5 Year and 10 Year Average for the Average and Maximum Flows at the WTP 

Period Average Flow 
(m3/d) Maximum flow (m3/d) 

Average for period between 2013 and 2017 
(5 year-period) 

4,283 6,886 

Average for period between 2008 and 2017 
(10 year-period) 

4,460 7,081 

 
The analysis of the available data has shown that the maximum treated water daily demand for 
the period between 2008 and 2017 was 7,946 m3/d. This flow corresponds to the daily treated 
water demand which occurred on May 29, 2016. Large daily treated water flows were also 
recorded during the summer of 2016 as extreme drought conditions were encountered. It is logical 
to assume that these conditions will occur again in the future. In determining the distribution 
system Maximum Day Demand (MDD), the inventory of the treated water in the elevated water 
tower and in the clearwell at the WTP also needs to be considered. Under some circumstances, 
the inventory of treated water at these two (2) locations can show a deficit from day to day and 
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this deficit must be accounted for in calculations of the distribution system MDD. The proposed 
expansion will include additional equalization storage that will provide additional operational 
flexibility during maximum day demands. A maximum daily treated water value of 8,000 m3/d has 
been used as the starting point for the year 2017 to calculate future maximum daily treated water 
demands and establish the timing for the plant expansion.  

 WTP EXISTING AND PROPOSED CAPACITY 

 Existing Capacity of the WTP 

The current “rated” treated water capacity of the WTP is 12 MLD as per the original MOECC 
Certificate of Approval (now Drinking Water Permit).  However, based on a review of available 
guidelines, historical operating information and changes to drinking water legislation since the 
plant was originally commissioned in the mid-1980s, it is possible that the plant cannot 
consistently attain 12 MLD treated water production primarily due to constraints with the existing 
filters as explained further below.  
 
The existing filtration system consists of three (3) identical dual-cell filters (for a total of six 
separate filtration compartments). Each of the dual-cell filter units has a diameter of 4.57 m and 
a corresponding filtration surface area of 16.4 m2 (i.e., for two filtration compartments). Each of 
the two compartment filter units has a common backwash tank located above. According to some 
historical documentation, the original filtration rate for the filters was 12 m3/m2/hour, however, that 
was based on a filtered water turbidity requirement at that time of 1 NTU. Plants are now required 
to achieve filtered water turbidities of ≤0.3 NTU 95% of the time in any given month to achieve 
appropriate log removal credits for organisms such as giardia and viruses.  In order to achieve 
this it has been shown that lower filtration rates are now required. Under these conditions, a 
maximum filtration rate of 10 m3/m2/hour (for this type of filter) is generally acceptable and this 
corresponds to a maximum capacity of 164 m3/hour per dual-cell or 11,808 m3 over a 24 hour 
period.  Assuming that each filter is backwashed one (1) time per day at a backwash cycle 
duration of 60 minutes per backwash under predicted worst case scenario conditions (including 
time for filter-to-waste), each filter would be operational for 23 hours.  Therefore, the net filtration 
capacity at a 10 m3/m2/hour filtration rate is equal to 164 m3/h x 3 filters x 23 hours = 11,316 m3/d.  
In addition, each filter cell backwash cycle utilizes an estimated filtered water volume of 15.7 m3. 
The total backwash water use per day under predicated worst case conditions is therefore 
estimated to be 94 m3 (i.e., 15.7 m3 x 6 cells x 1 backwash per cell).  Therefore, the net capacity 
of the existing filters is estimated to be 11,316 m3/d minus 94 m3 = 11,222 m3/d. This volume is 
the estimated net maximum daily volume produced by the filtration system that can be conveyed 
to the clear well over a 24 hour day based on the above-noted assumptions. This volume should 
be considered to be a more realistic estimate of what would be available to supply the Town’s 
water demand under current conditions. It should be noted that additional refinement of this 
capacity assessment can be undertaken at the time of a Class EA, however, for the purposes of 
this study it is considered to be reasonably conservative.  
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 Population Growth 

Since the 1980s, the Town has experienced strong growth and this growth can be tracked several 
ways. The Municipal Property Assessment Corporation (MPAC) produces the tax roll for the Town 
annually which identifies the number of households within the Town. The MPAC data shows that 
the number of households in 1990 was 2,833 and that this increased an average of 63 households 
each year to total 4,462 households in 2016. The Town’s growth can also be tracked by building 
permits. The building permit records show that the permits issued for new households each year 
varied from 23 in 1991 to 142 in 2008 with an average of 76 households per year. 
 
Lanark County has also been studying growth within the County and produced draft population 
projections for Carleton Place. For the next 25 years, the County’s study predicts the Town will 
grow by 310 people (135 households) per year with a low growth scenario and 414 people (180 
households) per year with a high growth scenario. 
 
Based on information provided by the Town, a predicted growth rate of 150 households per year 
has been assumed. It is important to note that the timing for an “actual” expansion at the WTP 
will be triggered by flows which are determined by growth rather than a fixed calendar year. If 
growth occurs faster or slower than the anticipated 150 households per year, then the timing for 
the expansion can be adjusted accordingly.   

 Proposed Future Capacity of the WTP 

A WTP expansion to accommodate a 20 year period from the time when the plant’s current 
working capacity has been reached will require an estimated additional 5,520 m3/day of capacity 
(i.e., 150 households x 1.84 m3/d/unit x 20 years = 5,520 m3/d). Therefore, as a minimum, a plant 
with a “treated water” rated capacity of 11.222 MLD + 5.52 MLD = 16.742 MLD would be required. 
For the purposes of this Report it is suggested that the plant would be expanded to provide a 
treated water capacity of 17 MLD. This will require various upgrades to certain components within 
the plant in order to accommodate the total required future treated water flow capacity.  For 
example, additional filtration capacity will be needed as demonstrated above.  
 
In order to evaluate what filtered water throughput would be needed, additional filtration capacity 
was analyzed as explained hereafter. An additional filtration surface of 27 m2 would provide an 
additional filtration capacity of 6,210 m3/d at a maximum filtration rate of 10 m/h. This is assuming 
a maximum operational period of 23 hours (similar to what was assumed for the existing filters) 
to allow for one (1) backwash per day under worst case scenario conditions. Assuming a period 
of 20 minutes for backwashing at a rate of 40 m/h, the required backwash water volume is 
calculated to be 360 m3. The net capacity of the new filter would therefore be 6,210 m3/d minus 
360 m3 = 5,850 m3/d.  If this is added to the estimate of what the plant is currently capable of 
producing the total flow would be approximately 17 MLD (5,850 + 11,222). Therefore, with 27 m2 

of additional filtration area, the net daily filtered water volume that could be produced by the plant 
would be 17 MLD thereby meeting the required water demand by the Town.  
 
It should be noted that the actual raw water throughput of the plant (including the Permit to Take 
Water) will need to be for more than 17 MLD since there is a certain percentage of water “wasted” 
through the treatment processes as part of backwash, filter-to-waste, Actiflo® process and other 
miscellaneous uses. In order to ensure an appropriate level of conservativeness, it is suggested 
that the raw water system leading up to the filter be able to accommodate 18 MLD. This would be 
consistent with adding one additional Actiflo® train as the current two trains are rated for 12 MLD. 
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 Timing of the Upgrades 

As indicated earlier, the maximum daily treated water flow recorded over the period of 2008 to 
2017 is 8,000 m3/d. Based upon the assumption that maximum day demand will increase every 
year by 276 m3/d corresponding to 150 households x 1.84 m3/d/unit, the curve illustrated in Figure 
5 at the next page was developed. 
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Figure 5: Historic WTP Flows and Predicted Growth between 2008 and 2050 

 



Final Version 
 
 

J.L. Richards & Associates 
Limited 
 
 
 
 
 April 16, 2018 
JLR No.: 27871 -12- Revision: 0 

Based on Figure 5, it was possible to identify key dates for the Class EA process initiation and 
plant upgrades completion. These are summarized below.  

Table 5:  WTP Upgrades and Off-Site Infrastructure Phasing 

Category of Works 
Recommended 
Start Date for 

Class EA Process 
Upgrades 

Completion Date Next Expansion 

Plant expansion  2023 2028 2048 

Additional water storage 
located in the distribution 
system and additional river 
crossing 

2021 2023 n/a 

Completion of the force main 
between the WTP and the 
WWTP  

2020 2025 n/a 

 
Section 4.0 provides the details of the proposed upgrades at the WTP and the rationale for the 
additional water storage proposed in the distribution network.   
 
Since population growth rates are not easily predicted and changes in per capita flows may occur, 
it is recommended that the above assumptions and conclusions be revisited on an annual basis 
through the completion of a Hydraulic Reserve Capacity calculation.   

 DEFINITION OF PLANT UPGRADES 

The WTP consists of several different water treatment processes, pumping systems and chemical 
storage/feed systems. Based on a filtration capacity of 17 MLD, it is possible to identify the 
upgrades required throughout the treatment train and for the various auxiliary systems. This has 
been done based on an assessment of the existing process/system and its current capacity 
constraints and identifying what additional infrastructure is needed to achieve the expanded 
capacity. The processes and systems are summarized in the table below along with required 
capacities and proposed upgrades: 

Table 6:  Proposed Plant Upgrades for Capacity Expansion 

Process/System Proposed Capacity Proposed Upgrades 
Raw water intake 
structure 

18 MLD No upgrades required 

Raw water pipe 18 MLD No upgrades required 
Screening 18 MLD Install a new mechanical screen 
Low Lift Pumps 18 MLD (with the largest 

unit out of service) 
Replace two (2) pumps with larger 
units 
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Process/System Proposed Capacity Proposed Upgrades 
Raw Water Piping 18 MLD Some modifications for integration to 

third Actiflo® unit 
Coagulation/ 
Sedimentation 

18 MLD Add a third Actiflo® unit (identical to 
the existing units) and build an 
extension to the existing building 

Filtration  17 MLD Build two (2) new filters in an extension 
to the existing building. Each filter will 
have a filtration surface each of 27 m2. 
The addition of two (2) new filters will 
provide an “n+1” configuration, which 
has become industry standards and is 
a MOECC Guideline.  

Filter backwash 
wastewater and Actiflo® 
residuals  

Based on continuous 
discharge from the 
Actiflo® units and 
maximum number of 
filter backwashes per 
day  

Modify the existing configuration to 
transform the tanks as equalization 
tanks and modify the existing pump 
systems. This needs to be 
synchronized with the installation of the 
DAF unit at the WWTP.  

Treated Water Storage 
(clearwell) 

17 MLD Construct a third cell with a capacity of 
1590 m3 

High Lift Pumps 17 MLD (with the largest 
unit out of service) 

Replace one pump with a larger unit 

Coagulant storage and 
dosing system 

For a maximum raw 
water flow of 18 MLD 

Add a third coagulant pump and add a 
fourth coagulant tank  

Polymer preparation and 
dosing system 

For a maximum raw 
water flow of 18 MLD 

Add a second polymer preparation 
system, a third day tank and a third 
metering pump 

Hydrofluoric acid storage 
and dosing system 

For a maximum treated 
water flow of 17 MLD 

No upgrades required 

Chlorine storage and 
dosing system 

For a maximum treated 
water flow of 17 MLD 

Add a third chlorinator to improve 
redundancy 

Lime preparation and 
dosing system 

For a maximum treated 
water flow of 17 MLD 

Replace existing system with a soda 
ash preparation and dosing system 

Electrical system n/a Modifications to the existing electrical 
power supply, MCCs and electrical 
distribution 

Back-up power n/a Replace the existing back-up generator 
with a larger generator designed for 
outdoor installation 

HVAC and plumbing n/a New systems for the building 
extensions 

 
In addition to the WTP, it is important to consider overall system treated water storage. The 
existing clearwell consists of a two (2) cell underground treated water reservoir with a total 
capacity of 3,180 m3. The reservoir provides operational and emergency storage as well as 
chlorine disinfection contact time. The elevated storage tank within the distribution system 
provides an additional storage of 3,200 m3.  
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The total storage requirement for a community can be estimated based on MOECC Design 
Guidelines. The total storage required per these guidelines is based on the WTP’s design 
population. MOECC Design Guidelines specifies that treated water storage should be comprised 
of Fire Storage (A), Equalization Storage (B) and Emergency Storage (C). Fire storage is 
specifically indicated based on population, equalization storage should correspond to 25% of the 
maximum day demand and emergency storage should correspond to 25% of the sum of A+B.  
 
Table 7 below summarizes the total water storage requirements for the current and future 
conditions as per MOECC Guidelines.  
 

Table 7: Water Storage Requirements for Current and Future Conditions 
as per MOECC Guidelines 

Type of Storage MOECC Guidelines Volume (m3) 
Current Conditions (Maximum Day Demand of 12 MLD) 
Fire storage (A)  For an equivalent population of 13,000, use 

220 L/s during 3 hours 
2,376 m3 

Equalization storage (B) 25% of Maximum Day Demand 3,000 m3 
Emergency storage (C) 25% of A+B 1,344 m3 

Total A+B+C 6,720 m3 
Chlorine contact time 
dedicated storage – Winter 
Conditions 

CT required of 40.3 mg/L*min for 0.5 log 
inactivation of Giardia and considering a 
T/T10 of 0.4, a temperature of 0.5 deg. C, a 
pH of 7.5 and a free chlorine residual of 1.5 
mg/L 

560 m3 

Chlorine contact time 
dedicated storage – Summer  
Conditions 

CT required of 12 mg/L*min for 0.5 log 
inactivation of Giardia and considering a 
T/T10 of 0.4, a temperature of 20 deg. C, a 
pH of 7.5 and a free chlorine residual of 1.5 
mg/L 

167 m3 

Total storage required (winter conditions) 7,280 m3 
Total storage required (summer conditions) 6,887 m3 

Future Conditions (Maximum Day Demand of 17 MLD) 
Fire storage (A)  For an equivalent population of 13,000, use 

220 L/s during 3 hours 
2,376 m3 

Equalization storage (B) 25% of Maximum Day Demand 4,250 m3 
Emergency storage (C) 25% of A+B 1,657 m3 

Total A+B+C 8,283 m3 
Chlorine contact time 
dedicated storage – Winter 
Conditions 

CT required of 40.3 mg/L*min for 0.5 log 
inactivation of Giardia and considering a 
T/T10 of 0.4, a temperature of 0.5 deg. C, a 
pH of 7.5 and a free chlorine residual of 1.5 
mg/L 

793 m3 
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Type of Storage MOECC Guidelines Volume (m3) 
Chlorine contact time 
dedicated storage – Summer  
Conditions 

CT required of 12 mg/L*min for 0.5 log 
inactivation of Giardia and considering a 
T/T10 of 0.4, a temperature of 20 deg. C, a 
pH of 7.5 and a free chlorine residual of 1.5 
mg/L 

236 m3 

Total storage required (winter conditions) 9,076 m3 
Total storage required (summer conditions) 8,519 m3 

 
As shown in the above table, with a future expansion of the WTP, the overall equalization storage 
would need to be increased to 4,250 m3 (or 25% of 17 MLD) and the emergency storage would 
need to be increased to 25% of (2,376 + 4250 m3) or 1,657 m3. Therefore, the new required total 
storage based on MOECC guidelines would be 8,283 m3. This includes the fire storage. The 
increase from current conditions requirements is 1,563 m3. 
 
Table 8 below summarizes the current and future water storage deficits. For the future conditions, 
we assumed that a third cell would be constructed at the WTP. The third cell would have the same 
dimensions as the existing cells for a new water storage volume of 1,590 m3. 

Table 8:  Current and Future Conditions Water Storage Deficits  

Current Conditions (Maximum Day Demand of 12 MLD) 
Total storage available 
WTP 3,180 m3 
Water tower 3,200 m3 
Total available storage in the system 6,380 m3 
Total storage required including chlorine contact time dedicated storage 
Winter conditions 7,280 m3 
Summer conditions 6,887 m3 
Overall deficit in storage 
Winter conditions 900 m3 
Summer conditions 507 m3 
Future Conditions (Maximum Day Demand of 17 MLD) 
Total storage available 
WTP (existing) 3,180 m3 
WTP (proposed) 1,590 m3 
Water tower 3,200 m3 
Total available storage in the system  7,970 m3 
Total storage required including chlorine contact time dedicated storage 
Winter conditions 9,076 m3 
Summer conditions 8,519 m3 
Overall deficit in storage 
Winter conditions 1,106 m3 
Summer conditions 549 m3 

 
The table above shows that the water storage deficits under future conditions would remain similar 
as under current conditions.  
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If the clearwell is to be considered as “useable” storage, the capacity of the high lift pumps must 
be greater than the maximum day capacity of the WTP in order to satisfy "peak hour'" demand. 
This is not the case presently as “peak hour” demand is provided by the elevated water tower.  
 
Typically, for a town the size of Carleton Place, the emergency, equalization and fire storage 
would be distributed at key locations inside the Town’s limits. The water tower accounts for a 
theoretical usable volume of 3200 m3, so typically, the water tower would satisfy the need for fire 
storage. However, the distribution system might not have the capacity to convey the MOECC 
Guidelines recommended fire flow of 220 L/s at any point inside the Town’s limits.  
 
Also, the need for additional storage for fire, emergency and equalization as well as potential 
locations within the distribution system is generally studied through a Class EA process. Often it 
is not practical and/or optimal to centralize all emergency and equalization storage at the WTP. 
Hydraulic modelling of the distribution system could be undertaken to more precisely define 
storage requirements. Also, additional measures could be investigated for providing enhanced 
fire flow protection, which could eliminate the need for additional physical storage (e.g. using a 
non-potable water source). For example, it is possible that establishing storage of the north side 
of the Mississippi River perhaps at ground level with a booster pumping system could offer some 
advantages. As an additional measure with objective to increase the reliability of the water supply 
on the north side of the river, the Town is planning to build a third river crossing at McArthur Island.    

 OPINION OF PROBABLE COST 

For budgetary purposes, costs have been developed in order to allow the Town to appropriately 
plan and allocate costs for the future WTP expansion and for additional water infrastructures 
related to the distribution network. The costs do not include life-cycle replacement costs. 
 
It is important to note that these costs are reflective of Class ‘D’ - Order of Magnitude estimates 
since only conceptual level information has been developed to date for the required works needed 
for expansion. Costing is intended to represent 2018 and should be adjusted accordingly to 
determine the future cost at the time of expansion. Table 9 at the next page provides a summary 
of the costs. 
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Table 9:  Opinion of Probable Cost (in dollars of 2018) 

 
 

Item No Description Cost
1 Modifications to the raw water supply (intake and pipe)  $                   -   
2 Modifications to the screening system  $         150,000 
3 Modifications to the low lift pumping system  $         150,000 
4 Modifications to the raw water piping between the low lift pumping system and the Actiflo tanks  $           75,000 
5 Modifications to the coagulation/Sedimentation process (addition of one (1) Actiflo)  $      1,280,000 
6 Modifications to the filtration process (addition of two (2) filters)  $      1,545,000 
7 Modifications to the high lift pumping system  $         130,000 
8 Modifications to the backwash water and residuals storage tank  $           85,000 
9 Construction of a new clearwell cell  $      1,995,000 
10 Modifications to the coagulant system  $           50,000 
11 Modifications to the polymer preparation and dosing system  $           47,000 
12 Modifications to the chlorine storage and dosing system  $           45,000 
13 Modifications to the hydrofluorosilicic acid storage and dosing system  $           20,000 
14 Replacement of the lime preparation and dosing system with a soda ash system  $         100,000 
15 Modifications to the main electrical switchgear and backup power system  $         320,000 
16 Additional associated work  $         300,000 
Total - Items Nos 1 to 16 6,292,000$       
Contingencies (20%) 1,258,400$       
Engineering costs (15%) 1,132,560$       
Grand total - Water Treatment Plant Expansion Project 8,682,960$       

Item No Description Cost
1 Construction of a new underground water storage reservoir at a location north of the river  $      1,000,000 
2 Construction of a new building above the reservoir complete with pump system and associated 

electrical, mechanical (building) and instrumentation and control services
 $         700,000 

3 Site civil including yard piping  $         100,000 
Total - Items Nos 1 to 3  $      1,800,000 
Contingencies (20%)  $         360,000 
Engineering costs (15%)  $         324,000 
Grand total - Off-Site Water Storage Project 2,484,000$       

Item No Description Cost
1 Completion of the force main from the WTP to the WWTP  $         260,000 
2 Integration of the new force main to the headworks at the WWTP  $           30,000 
Total - Items Nos 1 to 2 290,000$          
Contingencies (20%) 58,000$            
Engineering costs (15%) 52,200$            
Grand total - Completion of the Forcemain from the WTP to the WWTP Project 400,200$          

Item No Description Cost
1 Construction of a river crossing at McArthur Island  $         508,000 
2 Connection to existing pipes on both side of the river  $           40,000 
Total - Items Nos 1 to 2 548,000$          
Contingencies (20%) 109,600$          
Engineering costs (15%) 98,640$            
Grand total - Third River Crossing at McArthur Island Project 756,240$          

Water Treatment Plant Expansion Project 8,682,960$       
Off-Site Water Storage Project 2,484,000$       
Completion of the Forcemain from the WTP to the WWTP Project 400,200$          
Third River Crossing at McArthur Island Project 756,240$          
Grand total 12,323,400$     

Off-Site Water Storage Project

Completion of the Forcemain from the WTP to the WWTP Project

Third River Crossing at McArthur Island Project 

Summary

Water Treatment Plant Expansion Project
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 SUMMARY OF ASSUMPTIONS 

The following assumptions were considered during the development of this Report: 
 
1. Calculations of future flows were based on the population projections/growth rates and 

flow model information provided by the Town. 
2. A maximum daily treated water flow value of 8,000 m3/d was used as a basis to project 

when an expansion will be required. This value is representative of the maximum day 
demand recorded for the period from 2008 to 2017. 

3. The WTP will be expanded on the existing site. There will be sufficient available land for 
the expansion of the treatment processes but there is limited land available for the 
expansion of the underground storage. 

4. It is recommended that the need for additional storage for fire, emergency and equalization 
as well as the potential strategic locations within the distribution system be investigated 
through a Class EA process.  

5. The Town will initiate a Class Environmental Assessment (Class EA) process (and any 
other required planning steps) for an expansion of the WTP once approximately 90% of 
the current rated capacity is attained. 

6. A period of approximately 5-years will be required from the start of the Class EA process 
to the time of commissioning of the expanded WTP (this includes all study, design and 
construction activities required to expand the plant). 

7. A future expanded plant will be able to service the Town for 20 years thereafter consistent 
with Class EA guidelines for these types of facilities. 

This is report has been prepared for the exclusive use of the Town of Carleton Place, for the 
stated purpose, for the named facility. Its discussions and conclusions are summary in nature and 
cannot be properly used, interpreted or extended to other purposes without a detailed 
understanding and discussions with the client as to its mandated purpose, scope and limitations. 
This report was prepared for the sole benefit and use of the Town of Carleton Place and may not 
be used or relied on by any other party without the express written consent of J.L. Richards & 
Associates Limited.  
 
This report is copyright protected and may not be reproduced or used, other than by the Town of 
Carleton Place for the stated purpose, without the express written consent of J.L. Richards & 
Associates Limited. 
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