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1.0 INTRODUCTION 

The Shubenacadie Water Treatment Plant is situated at 2882 Highway 2 Shubenacadie, 

Nova Scotia, and services the community of Shubenacadie as part of the water distribution 

system of the Municipality of East Hants. It was originally constructed in 2011 to replace 

an existing water treatment system that has since been decommissioned.   

The Municipality of East Hants is evaluating the capacity of the Shubenacadie Water 

Treatment Plant to meet the 2047 projected pumping demand based on the projected 

population to 2047. Additionally, the Municipality of East Hants is evaluating the life cycle 

and projected replacement costs in the immediate term (0-5 years) and the future (25 

years).   

1.1 Objective 

R.V. Anderson Associates Limited (RVA) was retained by the Municipality of East Hants 

to perform an assessment of the Shubenacadie Water Treatment Plant to determine the 

plant’s ability to meet 25-year water demands.  

The objectives of this assessment are to: 

• Calculate the plant’s current capacity. 

• Review the 25-year anticipated population.  

• Calculate the 25-year anticipated water demand for the Shubenacadie Water 

Treatment Plant 

• Provide estimated asset costs and timelines for replacement in the immediate 

term (0-5 years) and after 25 years 

• Perform a site review assessment of the general condition of the water treatment 

plant and associated infrastructure 

• Provide recommendations for any upgrades required to meet the 25-year water 

demands 

This report provides population and water demand estimates to 2047 to assist the 

Municipality of East Hants in determining the ability of the Shubenacadie Water 

Treatment Plant to meet 25-year demands.  
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1.2 Background 

The Shubenacadie Water Treatment Plant was constructed between 2009 and 2011 at a 

cost of $2,448,140.00 (Infrastructure Canada, 2016). Adjusted for inflation using the Stats 

Canada Building Construction Price Index (BCPI, Non-Residential, Halifax) this would 

roughly equate to a present-day cost of about $3.6 M. The record drawings prepared by 

Horner Associates Limited are provided for reference in Appendix A. The plant treatment 

train includes the following sequence: 

1. Water is pumped from one or two well pumps (PW-2 and PW-2019). The 

following withdrawal rates apply to the wells.  

a. The 30-day maximum withdrawal rate is 740 m3/day  

b. The 3-day maximum withdrawal rate is 1000 m3/day.  

c. The monthly withdrawal limit is 22,200 m3 

d. The annual withdrawal limit is 270,100 m3 

2. Water flows through one or two parallel sand media filters. Each filter has a 

capacity of 12.6 L/s. There is space available for an additional sand filter in the 

future.  

3. Water flows through one of two ion exchange water softeners. Each softener has 

a capacity of 9.8 L/s, with the ability to allow an untreated bypass. In addition to 

the softeners, there is a brine tank and brine pump. There is space in the plant 

for a future ion exchange water softener.  

4. Water flows through a granular activated carbon (GAC) filter for aesthetic 

polishing. The filter has a capacity of 12.6 L/s and there is only 1 filter. However, 

there is space for 1 or 2 additional GAC filters in the future. 

5. Water is injected with chlorine gas and proceeds through the chlorine contact 

piping for primary and secondary disinfection.  

 

The system also has a phosphate-based corrosion control system that consists of a 264 

L storage tank and dosing pumps.   

 

There is also a backwash equalization tank for backwash water from the sand filters, water 

softeners, and GAC filter. Duplex pumps discharge the backwash water to a nearby 

manhole and sanitary sewer.  

Additionally, the original facility design considered the addition of UV if alternative 

disinfection methods were found to be required. This includes both an available footprint 

in the facility and allocated electrical capacity.  

The plant operation is primarily driven by the standpipe water levels. The standpipe high 

and low limits cause the system to start and stop.  
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2.0 POPULATION ESTIMATES AND PLANT CAPACITY 

2.1 Process Equipment and Capacity 

The following sections describe the capacity of each process step involved in the 

Shubenacadie Water Treatment Plant. Hydrogeological studies, investigations and 

assessments have been completed by East Hants regarding the Shubenacadie 

groundwater supply. The assessments to date have had NON-GUDI determinations of 

their groundwater supply. This includes the assessments completed on the original supply 

wells during construction and initial operation of the facility, and most recently on the new 

PW2019 well (Earth-Water Concepts Inc., 2022). East Hants should have the groundwater 

supply GUDI assessment documentation filed for record keeping purposes and ease of 

future referencing. 

Recent annual reporting has not indicated any long-term adverse parameters in treated 

water requiring treatment rectification. The sole exception has slight and short-term 

increased sodium, turbidity, colour and manganese concentrations; however, these were 

noted as being rectifiable via operational adjustments such as flushing, sampling 

procedures and laboratory analysis techniques.  

Recent raw sampling programs have identified certain parameters such as turbidity, iron, 

manganese, aluminium, and radionuclides above Maximum Acceptable Concentration 

(MAC) or Aesthetic Objective Limits (AO) in the raw water; however, finished water 

remains in compliance. These exceedances are noted to be primarily linked to a well that 

is no longer in service.  

Based on these requirements the overall treatment process is primarily driven by 

disinfection requirements and the treatment train is primarily for aesthetic parameters.  

Should the concentrations of the aforementioned raw water parameters increase to MAC 

or AO levels, then the requirements of the treatment process would become more 

stringent to ensure their reduction or removal.  

2.1.1 Wells and Well Pumps 

The Shubenacadie Water Treatment Plant currently runs off two groundwater wells, PW-

2 (installed in 2007) and PW-2019 (installed in 2019). When the plant was first 

commissioned, it was supplied by wells PW-1 and PW-2; however, PW-1 has since been 

decommissioned because the internal components of the well failed.  

There are currently two (2) ITT Goulds Model 160L15 well pumps, as well as a shelf spare. 

Each has a rated capacity of 9.5 L/s @ 76 m head (150 USGPM @ 250 ft head). The 

typical output of the plant is 7.6 L/s @ 58 m head (100 IGPM @ 82 psi) 
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2.1.2 Sand Media Filters  

After water is pumped to the WTP by the well pumps, water flows through one of the two 

sand media filters, each of which has a capacity of 12.6 L/s (see Figure 2.1 below). The 

original plant operation manual prepared by Horner and Associates indicates the sand 

media filters are primarily to protect the downstream ion exchange water softeners by 

removing solids.  The sand filters help to remove particulates, which aids in improving the 

water quality. However, the system requirements for treatment do not necessitate the sand 

media filters at this time. Therefore, the sand media filters are not essential; however, they 

do protect the ion exchange/water softener units. 

 

Figure 2.1 – Sand Filter Name Plates 

2.1.3 Water Softeners  

Following sand filtration, a portion of the water (approximately 60%) proceeds to one of 

two water softeners, and a portion of the water (approximately 40% in the original design 

operations manual) bypasses the softeners to reduce the hardness from approximately 

261 mg/L to approximately 100 mg/L. The operator has manual control of the bypass and 

must adjust the bypass to bring the water hardness towards the 100 mg/L target. Each 

softener has a capacity of 9.8 L/s. In addition to removing hardness, the softeners remove 

iron and manganese to improve the aesthetic quality of the water.  
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Figure 2.2 – Water Softener Name Plates 

 

2.1.4 Carbon Filter  

After softening, the blended water flows through the granular activated carbon (GAC) 

filter as a polishing step. The GAC filter has a capacity of 12.6 L/s and removes 

hydrogen sulfide (H2S) from the water to improve the water aesthetics.  

 

Figure 2.3 – GAC Filter Name Plate 
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2.1.5 Chlorine Disinfection System 

Finally, after GAC filtration, water is disinfected with chlorine gas. The disinfection system 

consists of two (2) chlorine gas cylinders (one duty, one standby, with a scale and 

switchover system, each cylinder with a capacity of 68 kg), as well as serpentine piping to 

provide additional contact time for disinfection. This chlorine injection point is for both 

primary and secondary disinfection. The drawings indicate that there is space for the 

storage of ten (10) chlorine cylinders. 

2.1.6 Corrosion Control System  

In 2013, a Carus phosphate dosing system was installed in the plant. It consists of a 264 

L tank and a chemical injection system. 

2.1.7 Future UV System 

The record drawings by Horner Associates Limited (Appendix A) show space for a future 

UV system within the plant both with respect to plant footprint and spare electrical capacity.  

2.1.8 Backwash Storage 

The Municipality of East Hants has noted operational challenges with backwashing, as the 

well production is below the required backwash flowrate. Well water is used to backwash 

the sand filters, water softeners, and GAC filter. A backwash supply storage tank and 

pump system could be added to increase the volume and flows of water available for 

backwashing. Options include adding a tank inside the existing water treatment plant 

building or buried outside the building. A minimum volume of supply of 8,000 L is 

recommended; however, a greater volume is likely required to ensure that the entire 8,000 

L is available as a functional volume. The system would require duty and standby pumps, 

as well as modifications to the plant’s control and electrical systems. Changes to the piping 

would also be required to accommodate this new backwash approach. A quotation from 

Napier Reid for an internal backwash tank has been appended. Additional quotes were 

also obtained for an external tank option; however, many of the elements from the Napier 

Reid quotation would also be required for the external tank option. Additional design is 

required in the future to facilitate a new backwash system. During the future design, there 

may be potential to find a more economical or value engineered option for this backwash 

system. 

2.1.9 Treatment Requirements 

Overall, the current treatment train is adequate to produce potable water in accordance 

with Nova Scotia Environment requirements. Additionally, the treatment system has the 
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flexibility to add treatment train redundancy via space for additional media vessels or 

alternative disinfection methods such as UV.  

2.2 Population Estimate 

The Municipality of East Hants provided RVA with low, mid, and high-range population 

estimates from 2022 – 2047 for this assessment. RVA was instructed to use the mid-range 

population projection for this study. Based on this mid-range projection, the estimated 

population in 2047 is 1033. See Table 2.1 below. Additionally, to calculate the per capita 

water usage, RVA used Census data and linear interpolation to determine the approximate 

population between 2016 – 2021 using the Municipality’s data from 2022 – 2047. The 

Municipality of East Hants provided the following supporting information with their 

population projections: 

“Population estimates for Shubenacadie are based on 2.5 people/dwelling and the 

potential development as described in the development table. Very little 

development has been approved in Shubenacadie over the last number of years 

due to a lack of service capacity. The current construction of a new sewer 

treatment plant is expected to trigger some increase in development in the area. 

Low, medium and high development scenarios have been broken out below based 

on development estimates.” 

“*Disclaimer: development and population values are estimates generated by 

Municipal staff based on a combination factors including, but not limited to: 

known/proposed future development, development trends, zoning, land vacancy, 

and the 2021 Census data for average number of people per dwelling in the area. 

Low, mid, and high estimates for development and population have been 

calculated to cover a range of possible scenarios. These numbers are to be used 

as a guide only; the Municipality does not guarantee the accuracy of any data 

provided herein.” 
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Table 2.1 – Population Estimates Provided by Municipality of East Hants  

Year  Population 

2016* 735 

2021** 775 

2022 785 

2027 850 

2032 920 

2037 958 

2042 995 

2047 1033 

*Statistics Canada, 2016 Census 
**Interpolated between Census and provided 2022 population 

2.3 Historical Water Demands and Maximum Day Factor 

The Municipality of East Hants monitors daily raw water flow to the Shubenacadie Water 

Treatment Plant, as well as total treated flow in L/day. However, the total treated flow was 

sometimes greater than the raw water flow. Therefore, whichever value was higher 

between the treated flow and the raw water flow was used in the calculation of maximum 

demand flow, average demand flow, lowest daily flow, etc.   

Historical maximum day demands were determined by looking for the highest daily 

demand recorded in the Municipality of East Hants’s data. Maximum day factors were 

calculated by dividing the maximum day demand of a certain year divided by the yearly 

average day demand.  

Figure 2.4 presents a summary of key water usage parameters in Shubenacadie between 

2017 and 2021. The average day demands in Shubenacadie varied between 244,000 and 

327,000 L/d, with an overall average daily demand of 281,000 L/d. The maximum daily 

demand varied between 480,000 and 625,000 L/d, while the maximum day factor 

averaged 2.1. 

Table 2.2 and Table 2.3 and shows key parameters that can be used to forecast water 

demands that align with the planned growth of Shubenacadie.  
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Figure 2.4 – Historical Water Use in Shubenacadie 

 

Table 2.2 – Historical Water Consumption Data in Shubenacadie between 2017 and 
2021 

Highest Maximum Day Demand Flow 625,000 L/d 

Average Day Demand of All Years 281,000 L/d 

Lowest Daily Flow  58,000 L/d 

 

Table 2.3 – Average Daily Flow and Maximum Daily Flow from 2017 – 2021   

Year  Average Daily Flow (L/d) Maximum Daily Flow (L/d) 

2017 282,000 592,000 

2018 273,000 625,000 

2019 327,000 618,000 

2020 277,000 580,000 

2021 244,000 480,000 

 

The Maximum Day Factor was calculated for 2017 – 2021 and ranged from 1.9 – 2.3. The 

average value for 2017 – 2021 was 2.1; therefore, a maximum day factor of 2.1 will be 

used for the plant. Refer to Technical Memorandum #4 regarding factors used for the 

water modelling exercise, which are tied to the distribution system.  
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2.4 Per Capita Water Usage 

The Per Capita Water Usage of the Shubenacadie Water Treatment Plant was calculated 

using historical water use data, as well as Census data and linear interpolation to 

determine the approximate population between 2016 – 2021 using the Municipality’s data 

from 2022 – 2047.  from 2016 – 2021. Two per capita water usage values were calculated. 

The Net Per Capita Value is 366 L/Cap/Day, and the Gross Per Capita Value is 384 

L/Cap/Day. The Net Per Capita Water Usage Value was calculated using the average flow 

of treated water in L/day, as well as the population. This value is used for the water model 

and includes all distribution demands, losses, etc. The Net Per Capita Value is exclusive 

of the water consumed internally by the water treatment plant processes. The Gross Per 

Capita Water Usage Value was calculated based on 5% internal water use at the water 

treatment plant. This value was used to determine the required plant gross capacity, as 

there were discrepancies between the raw and treated water flow rates, which made it 

challenging to determine which reading was correct. See Section 3.1 for additional detail 

regarding the flow meter. Therefore, a 5% internal water use value was utilized, based on 

standard literature values (MWH’s Water Treatment, John C. Crittenden, 2005). 

Using the maximum day factor of 2.1, the Gross Per Capita Water Usage Value of 384 

L/Cap/Day, and the mid-range population estimates, the anticipated maximum daily flow 

in 2047 for the Shubenacadie Water Treatment Plant is 9.6 L/s. 

2.5 Plant Capacity 

The current rate-limiting step for the Shubenacadie water treatment plant is the well 

pumping limits. The maximum is 1000 m3/day averaged over 3 days, which is equivalent 

to 11.6 L/s. In terms of process equipment, the sand filters have a capacity of 12.6 L/s and 

are noted to primarily reduce turbidity for the softening units. Although the softeners have 

a capacity of 9.8 L/s, the water softening is considered optional and therefore, this does 

not limit the overall capacity of the plant. The softeners were also designed with a 40% 

total plant flow bypass rate of 40%  (2.8 L/s).  The GAC system has a capacity of 12.6 L/s 

as well and is not rate-limiting since it is considered a polishing step.  

Finally, based on the CT of the disinfection system, the maximum flow to maintain an 

adequate chlorine residual of 1 mg/L is 23.8 L/s based on 4-log virus removal, based on 

NSE Requirements. The pipe parameters used to assume the volume for CT calculations 

should be more explicitly noted in the Municipality’s documentation. The volume 

calculation should note the parameters of the contact pipe and the location where primary 

disinfection is fully achieved. Figure 2.5 illustrates that it could be interpreted that only the 

serpentine pipe loop provides contact time; whereas it appears that the entire discharge 

pipe to the distribution system is used for CT. However, there are washroom and water 
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taps within the plant that draw water from the end of the serpentine loop, which does not 

use the additional distribution pipe used in the CT calculation. This could technically deem 

the water used within the facility as non-potable, as the serpentine loop has about half the 

available contact time compared to the serpentine loop + distribution pipe.  

   

 

Figure 2.5 – Chlorine Contact Pipe 

Since the maximum demand for the servicing area of Shubenacadie is 9.6 L/s in 2047, 

capacity upgrades to the plant are not required in the immediate term (0-5 years) or the 

next 25 years. However, it is recommended to plan to drill at least one additional well in 

the immediate term (0-5 years), since PW-1 failed in recent years. Additionally, to upgrade 

the plant in the future, at least one (1) additional well will be required, and upgrades to the 

plant process equipment will be required for flows over 12.6 L/s. In general, due to the 

arrangement of the system, an expansion would likely entail providing an additional and 

equivalent tank for the sand media, softeners and GAC media filters that would double the 

current capacity to 25.2 L/s.  

3.0 SITE ASSESSMENT 

A site assessment of the Shubenacadie Water Treatment Plant was completed on October 

12, 2022, to document the existing conditions and compare the data and operations to 

record information. The findings of the site assessment are summarized in the following 

sections.  

3.1 Process 

The equipment has been in operation for about ten (10) years and is still in overall good 

condition. Some slight rusting and minor corrosion can be noted on certain steel or iron 

piping components.  



East Hants Servicing Capacity Study  Page 12 

Technical Memorandum #3 Shubenacadie Water Treatment Plant Assessment  

Municipality of East Hants RVA 226421 

March 15, 2023 FINAL 

Recent changes to the facility’s raw water supply include a new PW 2019 well and the 

discontinuation of the PW11 well. This included pump replacement and the provision of a 

shelf spare pump. 

A storage rack for salt bags has also been added to the facility since its original 

construction. 

The filtration media has not been replaced since its original installation in 2011.  At present, 

there have not been any noticeable changes in performance. Filtration media can require 

ongoing replacement to offset for media lost during backwashing and/or full replacement 

once performance has worsened. There may be value in implementing additional 

monitoring of the media performance to allow more quantitative assessments to be made.  

This can also include metrics to aid when backwashing or regeneration is required. 

Filtration metrics may include the following: 

• Filter run-times 

• Pressure drops 

• Filtrate quality 

• Backwashing parameters (flow, duration) 

• Overall recovery rates (Gross vs. net water production) 

Plant operations also noted that there can be occasional challenges with sufficient 

backwash supply tied to insufficient water supply for backwash flow rates. The cause and 

potential solution(s) for this would require additional investigation.   

On review of the raw and treated water flow data, it appears that there may be a minor 

discrepancy with the flow meters, as treated flows slightly exceed raw flows. This flow 

discrepancy makes it difficult to track overall treatment system recovery that can provide 

a simple process performance tracker on overall plant recovery.  The discharge flowmeter 

also appears to be installed in a vertical position with downward flow and this is a non-

ideal arrangement that can impact readings. The flowmeter on the backwash supply 

should consider programming changes to allow for corrections to the total plant discharge 

flows.  

3.2 Mechanical, Electrical, Communication and General Building 

A dehumidifier was added to the building in May 2022 due to address mold issues.  

The facility has been in operation for about ten (10) years and is still in overall good 

condition for these components.  
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• MCC and associate panels within a separate electrical room 

• Ceiling lights 

• HMI and SCADA communications systems 

• Levels sensors and monitors 

• Dehumidification System 

• Chemical Feed Pumps 

• Interior walls, floor and ceiling 

• Exterior walls, roof and loading dock 

The rooms within the plant lack proper ventilation systems, there is localized rusting on 

piping at eye wash and in-line valves within process piping. The interior man access doors 

show signs of rust and deterioration. 

4.0 ASSET COSTS AND TIMELINES FOR REPLACEMENT 

Table 4.1 below shows approximate asset costs and timelines for replacement for the 

Shubenacadie Water Treatment Plant. Rows highlighted in red, yellow, and green 

represent assets identified for replacement in 0-5 years, 6-25 years, and >25 years, 

respectively. Approximate costs are provided in 2022 values in CAD, excluding tax. Any 

relevant quotes or supplier information will be included in an appendix. Napier Reid quoted 

$1,130,000 for two sand filters and appurtenances, two water softeners and 

appurtenances, one activated carbon filter and appurtenances, associated PLC, Shop 

Drawings, O&M Manuals, Field Service, and Inspection. Napier also Reid quoted 

$870,000 for the following: One sand filter and appurtenances, one water softener and 

appurtenances, one activated carbon filter and appurtenances, five (5) various 100 mm 

butterfly valves, and associated PLC for the aforementioned equipment. The estimates for 

life span are based on RVA’s experience with water systems as well as data from the 

USEPA for asset life spans for small water systems (2003). Life spans are approximate 

and may vary depending on the state of the assets and how frequently the assets undergo 

maintenance and the nature of the maintenance. 
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Table 4.1 – Approximate Asset Costs and Timelines for Replacement 

Asset Cost (2022 
values in CAD, 
excluding tax) 

Life Span (years) Year of 
Installation 

Well PW-2 $110,000 25-35 2007 

Well PW-2019 $110,000 25-35 2019 

Well Pump PW-2 $18,000 10-15 2011 

Well Pump PW-
2019 

$18,000 10-15 2019 

Sand Filters $400,000 15-25 2011 

Softening System $400,000 15-25 2011 

GAC Filter $400,000 15-25 2011 

Chlorine Treatment 
System 

$180,000 15 2011 

Corrosion Control $20,000 15 2013 

Future UV System $170,000 15 2023* 

SCADA System $110,000 15 2011 

Emergency Power $250,000 15 2011 

Backwash System $280,000 30-60 2023** 

Building and 
property 

0%-7% of 
building 

replacement 
value per 
year*** 

30 to 90, depending on the 
asset 

2011 

*Note: will be required if water is ever deemed GUDI. Cost assumes 1 duty plus 1 standby unit and a UVT 
sensor and analyzer 
**Recommended to install. Requires additional design. Refer to appended quotes received for an internal 
tank-based system. Quotes have also been received for an external tank. Many of the items required for the 
internal tank system would also be required for the external tank system (with the exception of the internal 
tank and piping costs).  
***General building and property are difficult to estimate due to the variety of factors involved. The National 

Research Council Study “Expenditures for the operation and maintenance of buildings” indicated that a 

range can be used based on the replacement costs of the building that can vary from 0 – 7% per year, with 

0.5% per year as a 6-year average. Deferred maintenance costs would accumulate. 

5.0 CONCLUSIONS 

5.1 Recommendations 

Since the current rate-limiting step for the Shubenacadie Water Treatment Plant is the well 

pumps, it is recommended to drill an additional well to increase the capacity of the plant 

in the future. Provision for a second additional well may be considered to provide 

additional redundancy to the water supply since well PW-1 failed in recent years. 
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Additional studies and engineering design would be required for an additional well, as well 

as capital costs for drilling and piping.  

Monitoring programs should be implemented to allow media system performance to be 

tracked to provide a means to confirm changes in performance.  

Ongoing maintenance and replacement costs should be tracked to help confirm ongoing 

expenditures as the facility ages.  The USEPA has several good guides and templates to 

aid with asset management and can allow it to be simply tracked and undertaken by the 

Municipality. Any quotes/estimates obtained and actual costs once undertaken for 

maintaining these assets should be logged.  

If one of the wells is ever deemed GUDI, or if a future well is GUDI, the addition of the UV 

system will be required.  

Given the failure of PW-1 in recent years, the following are suggested 

• Well inspection every 5 years 

• Consideration for investigating a new standby well 

Additionally, the following investigations are suggested in the immediate term (0-5 years): 

• Investigate the cause of the backwash system deficiencies, evaluate options and 

design an improved backwash supply system, potentially including a backwash 

supply tank and pumping system 

• Evaluate a means to calculate the treated plant outflow more accurately, 

considering the orientation of the flow meter and the flows associated with 

backwashing 

• Detailed evaluation of treated water quality, and  study to evaluate optimization of 

the treatment train. For example, consideration as to whether adding a location of 

chlorine application earlier in the treatment train could optimize iron,manganese 

and H2S removal.   

Refer to Table 4.1 for upgrades/ replacements recommended based on asset life span in 

the immediate term (0-5 years) and within the next 6-25 years, as well as their estimated 

replacement costs. 
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Certified to ISO9001:2015 

 
10 Alden Road, Markham, ON, Canada L3R 2S1    

(905) 475-1545   Fax: (905) 475-2021, E-Mail: info@napier-reid.com   www.napier-reid.com 

 

RV. Anderson        Date: Jan. 25th, 2023 
2001 Sheppard Ave. E 
Toronto ON M2J4Z8     
Attn: Ian Lake-Thompson, M.A.Sc, P.Eng     File: PR-8922  

 
BUDGETARY PROPOSAL 

 
Re:  Water Treatment Equipment, East Hants Shubenacadie WTP, NS 
 

We are pleased to present this budgetary proposal for the supply of water treatment equipment 
consisting of sand filters, water softeners, activated carbon filter complete with instrumentation 
and controls for the above referenced wastewater treatment facility.   
 
 
SCOPE OF SUPPLY (BY NAPIER-REID LTD.) 
 
 
Sand Filters 
 
TWO Sand pressure filters designed for a treated water peak flow rate of 200 USgpm per 

filter at a maximum pressure drop of 10 psi. Backwash water is 300 USgpm per filter 
using treated chlorinated water from the owner’s distribution system. 

 
  Filter tankage and piping will be designed for a normal operating pressure of 105 psi 

and a maximum operating pressure of 150 psi, as specified. 
 
  Filter tankage will be 1520mm diameter by 1520mm sidewall height and constructed 

of carbon steel complete with top and bottom heads, four structural steel support legs 
and lifting lugs. 

 
  Each filter shall include the following components: 
 

- 350 x 450mm man way on the top head.  
 
- Lifting lugs provided in the top head. 
 
- 25mm coupling on top head c/w air/vacuum release valve.  
 
- 25mm coupling on bottom head c/w ball valve (vessel drain).   
 
- 100mm flanged connections for inlet & outlet. 
 
- 100mm influent distribution/backwash outlet header in 304SS construction. 
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- Underdrain system consisting of 100mm PVC Sch. 80 hub with 16 slotted PVC 

laterals. 
 
- Filter media conforming/certified to NSF 61/AWWA standard is as follows: 
 

• 1360 kg of support gravel 

• 545 kg of 8 x 12 garnet 

• 730 kg of 30 x 40 garnet 

• 1365 kg of silica sand 0.45 to 0.55 mm 

• 0.68 m3 of anthracite 0.9-1.0 mm 
 

- Process control valves per filter including: 
 

Four (4) 100mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (influent, effluent, rinse and backwash out) and one (1) 
100mm diameter lug style butterfly valve c/w pre-mounted modulating electric 
actuator (backwash inlet).  

 
- Manual valves per filter: 

 
Three (3) 100mm diameter lug style manual butterfly valves (influent, effluent 
and backwash inlet). 
 
Two (2) 100mm diameter check valves (influent and backwash inlet). 
 
One (1) 50mm diameter manual ball valve (drain). 
 
One (1) 25mm diameter manual ball valve (vessel drain). 
 
Two (2) 6mm diameter ball valves for sample (influent and effluent). 

 
- Instruments and sensors per filter: 

 
Differential pressure transmitter with display and 4-20 mA output for 
indication of head loss through the filters (common for two filters). 

 
Pressure gauges, 0-160 psi on filter inlet and outlet line. 

 
Local filter control junction box, NEMA1 rating. 
 

ONE Common Face Piping for the two sand filters:  
 

 Face piping and fittings for each filter will be supplied in Sch. 10 316L stainless steel. 
The piping will be supplied in spool pieces for onsite installation by others.  
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Water Softeners 
 
TWO Water softeners, designed for a treated water peak flow rate of 155 USgpm per 

softener at a maximum pressure drop across the softener of 15 psi.  Backwash water 
shall be limited to 130 USgpm per softener using filtered water from the sand filters. 

 
  Softener tankage and piping will be designed for a normal operating pressure of 105 

psi and a maximum operating pressure of 150 psi, as specified. 
 
  Softener tankage will be 1830mm diameter by 1830mm sidewall height and 

constructed of carbon steel complete with top and bottom heads, four structural steel 
support legs and lifting lugs. 

 
  Each water softener will include the following components: 

 
- 350 x 450mm manway on the top head.  
 
- Lifting lugs provided in the top head. 
 
- 25mm coupling on top head c/w air/vacuum release valve.  
 
- 38mm coupling on bottom head c/w ball valve (vessel drain).   
 
- 100mm flanged connections for inlet & outlet. 
 
- 100mm influent distribution/backwash outlet header in SS 304 construction. 
 
- Under drain system consisting of 100 mm PVC Sch. 80 hub with 16 slotted PVC 

laterals. 
 
- Softener media consists of the following specified materials: 

 

• 1590 kg of support gravel 

• 2.83 m3 of cation exchange resin, 8% cross-link 
 

- Process control valves per softener: 
 

 Two (2) 100mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (influent and effluent). 
 
Two (2) 75mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (rinse/brine outlet and backwash out). 
 
One (1) 75mm diameter lug style butterfly valve c/w pre-mounted modulating 
electric actuator (backwash in). 
 
One (1) 50mm diameter lug style butterfly valve c/w pre-mounted On/Off 
electric actuator (brine inlet). 
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- Manual valves per softener: 

 
Two (2) 100mm diameter lug style manual butterfly valves (influent and 
effluent). 
 
One (1) 100mm check valve (influent). 
 
One (1) 50mm diameter lug style manual butterfly valve (brine inlet). 
 
One (1) 50mm diameter manual ball valve (drain). 
 
One (1) 38mm diameter manual ball valve (vessel drain). 
 
Two (2) 6mm diameter ball valves for sample (influent and effluent). 

 
- Instruments and sensors per softener: 

 
Differential pressure transmitter with display and 4-20 mA output for 
indication of head loss through the softeners (common for two softeners). 

 
4” ABB magnetic flow meter (at inlet of each softener). 
 
Pressure gauges, 0-150 psi on softener inlet and outlet line. 

 
Local softener control junction box, NEMA1 rating. 
 

ONE Common Face Piping for the two water softeners:  
 

  Face piping for each softener will be supplied in Sch. 10 316L stainless steel. The 
piping will be supplied in spool pieces for onsite installation, by others. 

 
ONE Brine regeneration system consists of: 
 

• Polyethylene brine solution tank 2438mm (96”) dia.x1956mm (77”) H 

• Two float level switches 

• Centrifugal brine pump c/w 575/3/60 motor 

• Feed water control valve 

• 1.5” ABB magnetic flow meter for Brine solution 

• Specified piping and isolation valves 
 
  

Activated Carbon Filter 
 
ONE Activated carbon filter designed for a treated water peak flow rate of 200 USgpm at a 

maximum pressure drop of 10 psi.  Backwash water shall be limited to 500 USgpm 
using treated chlorinated water from Owner’s distribution system. 
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  Filter tankage and piping will be designed for a normal operating pressure of 105 psi 

and a maximum operating pressure of 150 psi, as specified. 
 
  Filter tankage will be 2440mm diameter by 1520mm sidewall height and constructed 

of carbon steel complete with top and bottom heads, four structural steel support legs 
and lifting lugs. 

 
  The filter will include the following components: 

 
- 350 x 450mm man way on the top head. 
 
- Lifting lugs provided in the top head. 
 
- 25mm coupling on top head c/w air/vacuum release valve.  
 
- 38mm coupling on bottom head c/w ball valve (vessel drain).   

 
- 100mm flanged connections for inlet and outlet. 

 
- 100mm influent distribution/backwash outlet header in 304SS construction. 

 
- Under drain system consisting of 100mm 304SS header with 18 slotted PVC 

laterals. 
 

- Filter media conforming/certified to NSF 61/AWWA standard consisting of: 
 

• 4090 kg of No.20 washed and graded gravel sub-fill; 

• 5.6 m3 of HAC 12 x 40 or equal, granular activated carbon 
 

- Process control valves: 
 

Four (4) 100mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (influent, effluent, rinse and backwash out) and one (1) 
100mm diameter lug style butterfly valve c/w pre-mounted Modulating electric 
actuator (backwash in).  

 
- Manual valves: 

 
Three (3) 100mm diameter lug style manual butterfly valves (influent, effluent 
and backwash inlet). 
 
Two (2) 100mm diameter check valves (influent and backwash inlet). 
 
One (1) 50mm diameter manual ball valve (drain). 
 
One (1) 38mm diameter manual ball valve (drain). 
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Two (2) 6mm diameter ball valves for sample (influent and effluent). 
 

- Instruments and sensors: 
 

Differential pressure transmitter with display and 4-20 mA output for 
indication of head loss through the filter. 
 
Pressure gauges, 0-150 psi for filter inlet and outlet line. 
 
Local filter control junction box, NEMA1 rating. 
 

ONE  Set of common face piping:  
 

 Face piping for each filter will be supplied in Sch. 10 316L stainless steel. The piping 
will be supplied in spool pieces for onsite installation, by others.  

 
 

Master Treatment System Control 
 
  PLC based master control panel designed to control operation of the sand filters, 

softeners and carbon filter.  Control panel will monitor the flow rate and water usage 
through the treatment equipment, and will schedule and control the backwashing of 
the equipment based on the backwash program for each component. 

 
  Master treatment system control shall consist of the following: 

 
ONE EEMAC 4, 120/1/60 PLC Control panel complete with: 
 

- Main disconnect 
- Primary and secondary fusing 
- Control relays complete with bases 
- Allen-Bradley CompactLogix processor with digital input and output cards analog 

input and output card, battery and power supply 
- Wiring terminals 
- Pilot lights 
- PanelView Plus touch-screen operator interface 

 
  Wiring to and from the panel is supplied and installed by others. 
 
 
Shop Drawings 
 
4 Sets of shop drawings 
 
Operation & Maintenance Manuals 
 
4 Sets of O & M manuals in English 
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Field Service and Inspection 
 
Napier-Reid will provide site services as follows: 
 

- One (1) day:      Installation instruction for the systems 
- Three (3) days:  Mechanical equipment inspection 
- Five (5) days:    Start-up and commissioning 
- One (1) day:      Inspection, adjustment & calibration, 6 months after start-up 
- One (1) day:      Inspection, adjustment & calibration, 12 months after start-up 

 
Additional site visits can be provided based on following rate: 
 

- Weekdays:                                   CAD$1,280 per man.day (up to 8man.hours/day) 
- Overtime, weekends & holidays: CAD$200 per man.hour (up to 10man.hours/day) 
- Travel time:                                  CAD$150 per man.hour (up to $1,280/man.day) 

 

Expenses will be extra and billed at cost plus 10%. All Napier Reid site personnel are non-union. 
 
 
Warranty 
 
Napier-Reid Ltd. warrants all equipment manufactured or supplied by it to be free from defects 
in design, workmanship and material, and conforming to the specification for a period of 12 
months from the day of successful start-up or 18 months after shipment, whichever occurs first.   
 
 

TOTAL LOT BUDGETARY PRICE For the Equipment Above………………CAD$1,130,000.00 
 
 

 
OPTION: ADDING ITEMS TO MATCH THE EXISTING  
 
 
Sand Filter 
 
ONE Sand pressure filter (same as the existing sand filter) designed for a treated water 

peak flow rate of 200 USgpm at a maximum pressure drop of 10 psi. Backwash water 
is 300 USgpm using treated chlorinated water from the owner’s distribution system. 

 
  Filter tankage and piping will be designed for a normal operating pressure of 105 psi 

and a maximum operating pressure of 150 psi, as specified. 
 
  Filter tankage will be 1520mm diameter by 1520mm sidewall height and constructed 

of carbon steel complete with top and bottom heads, four structural steel support legs 
and lifting lugs. 

 
  The filter shall include the following components: 
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- 350 x 450mm man way on the top head.  
 
- Lifting lugs provided in the top head. 
 
- 25mm coupling on top head c/w air/vacuum release valve.  
 
- 25mm coupling on bottom head c/w ball valve (vessel drain).   
 
- 100mm flanged connections for inlet & outlet. 
 
- 100mm influent distribution/backwash outlet header in 304SS construction. 
 
- Underdrain system consisting of 100mm PVC Sch. 80 hub with 16 slotted PVC 

laterals. 
 
- Filter media conforming/certified to NSF 61/AWWA standard is as follows: 
 

• 1360 kg of support gravel 

• 545 kg of 8 x 12 garnet 

• 730 kg of 30 x 40 garnet 

• 1365 kg of silica sand 0.45 to 0.55 mm 

• 0.68 m3 of anthracite 0.9-1.0 mm 
 

- Process control valves, including: 
 

Four (4) 100mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (influent, effluent, rinse and backwash out) and one (1) 
100mm diameter lug style butterfly valve c/w pre-mounted modulating electric 
actuator (backwash inlet).  

 
- Manual valves: 

 
Three (3) 100mm diameter lug style manual butterfly valves (influent, effluent 
and backwash inlet). 
 
Two (2) 100mm diameter check valves (influent and backwash inlet). 
 
One (1) 50mm diameter manual ball valve (drain). 
 
One (1) 25mm diameter manual ball valve (vessel drain). 
 
Two (2) 6mm diameter ball valves for sample (influent and effluent). 

 
- Instruments and sensors: 
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Differential pressure transmitter with display and 4-20 mA output for 
indication of head loss through the filters (common for two filters). 

 
Pressure gauges, 0-160 psi on filter inlet and outlet line. 

 
Local filter control junction box, NEMA1 rating. 
 

- Face Piping:  
 
Face piping and fittings for the filter will be designed to match the existing filters 
and supplied in Sch. 10 316L stainless steel. The piping will be supplied in spool 
pieces for onsite installation by others.  

 
 
Water Softener 
 
 
ONE Water softener (same as the existing softener) designed for a treated water peak flow 

rate of 155 USgpm at a maximum pressure drop across the softener of 15 psi.  
Backwash water shall be limited to 130 USgpm using filtered water from the sand 
filters. 

 
  Softener tankage and piping will be designed for a normal operating pressure of 105 

psi and a maximum operating pressure of 150 psi, as specified. 
 
  Softener tankage will be 1830mm diameter by 1830mm sidewall height and 

constructed of carbon steel complete with top and bottom heads, four structural steel 
support legs and lifting lugs. 

 
  The water softener will include the following components: 

 
- 350 x 450mm manway on the top head.  
 
- Lifting lugs provided in the top head. 
 
- 25mm coupling on top head c/w air/vacuum release valve.  
 
- 38mm coupling on bottom head c/w ball valve (vessel drain).   
 
- 100mm flanged connections for inlet & outlet. 
 
- 100mm influent distribution/backwash outlet header in SS 304 construction. 
 
- Under drain system consisting of 100 mm PVC Sch. 80 hub with 16 slotted PVC 

laterals. 
 
- Softener media consists of the following specified materials: 
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• 1590 kg of support gravel 

• 2.83 m3 of cation exchange resin, 8% cross-link 
 

- Process control valves: 
 

 Two (2) 100mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (influent and effluent). 
 
Two (2) 75mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (rinse/brine outlet and backwash out). 
 
One (1) 75mm diameter lug style butterfly valve c/w pre-mounted modulating 
electric actuator (backwash in). 
 
One (1) 50mm diameter lug style butterfly valve c/w pre-mounted On/Off 
electric actuator (brine inlet). 

 
- Manual valves: 

 
Two (2) 100mm diameter lug style manual butterfly valves (influent and 
effluent). 
 
One (1) 100mm check valve (influent). 
 
One (1) 50mm diameter lug style manual butterfly valve (brine inlet). 
 
One (1) 50mm diameter manual ball valve (drain). 
 
One (1) 38mm diameter manual ball valve (vessel drain). 
 
Two (2) 6mm diameter ball valves for sample (influent and effluent). 

 
- Instruments and sensors: 

 
Differential pressure transmitter with display and 4-20 mA output for 
indication of head loss through the softeners (common for two softeners). 

 
4” ABB magnetic flow meter (at inlet of each softener). 
 
Pressure gauges, 0-150 psi on softener inlet and outlet line. 

 
Local softener control junction box, NEMA1 rating. 
 

- Face Piping:  
 
Face piping for the softener will be designed to match the existing softeners and 
supplied in Sch. 10 316L stainless steel. The piping will be supplied in spool pieces 
for onsite installation, by others. 
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- Brine regeneration system consists of: 

 

• Polyethylene brine solution tank 2438mm (96”) dia.x1956mm (77”) H 

• Two float level switches 

• Centrifugal brine pump c/w 575/3/60 motor 

• Feed water control valve 

• 1.5” ABB magnetic flow meter for Brine solution 

• Specified piping and isolation valves 
 
  

Activated Carbon Filter 
 
ONE Activated carbon filter (same as the existing GAC filter) designed for a treated water 

peak flow rate of 200 USgpm at a maximum pressure drop of 10 psi.  Backwash water 
shall be limited to 500 USgpm using treated chlorinated water from Owner’s 
distribution system. 

 
  Filter tankage and piping will be designed for a normal operating pressure of 105 psi 

and a maximum operating pressure of 150 psi, as specified. 
 
  Filter tankage will be 2440mm diameter by 1520mm sidewall height and constructed 

of carbon steel complete with top and bottom heads, four structural steel support legs 
and lifting lugs. 

 
  The filter will include the following components: 

 
- 350 x 450mm man way on the top head. 
 
- Lifting lugs provided in the top head. 
 
- 25mm coupling on top head c/w air/vacuum release valve.  
 
- 38mm coupling on bottom head c/w ball valve (vessel drain).   

 
- 100mm flanged connections for inlet and outlet. 

 
- 100mm influent distribution/backwash outlet header in 304SS construction. 

 
- Under drain system consisting of 100mm 304SS header with 18 slotted PVC 

laterals. 
 

- Filter media conforming/certified to NSF 61/AWWA standard consisting of: 
 

• 4090 kg of No.20 washed and graded gravel sub-fill; 

• 5.6 m3 of HAC 12 x 40 or equal, granular activated carbon 
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- Process control valves: 
 

Four (4) 100mm diameter lug style butterfly valves c/w pre-mounted On/Off 
electric actuator (influent, effluent, rinse and backwash out) and one (1) 
100mm diameter lug style butterfly valve c/w pre-mounted Modulating electric 
actuator (backwash in).  

 
- Manual valves: 

 
Three (3) 100mm diameter lug style manual butterfly valves (influent, effluent 
and backwash inlet). 
 
Two (2) 100mm diameter check valves (influent and backwash inlet). 
 
One (1) 50mm diameter manual ball valve (drain). 
 
One (1) 38mm diameter manual ball valve (drain). 
 
Two (2) 6mm diameter ball valves for sample (influent and effluent). 

 
- Instruments and sensors: 

 
Differential pressure transmitter with display and 4-20 mA output for 
indication of head loss through the filter. 
 
Pressure gauges, 0-150 psi for filter inlet and outlet line. 
 
Local filter control junction box, NEMA1 rating. 
 

- Face Piping:  
 
Face piping for the filter will be designed to match the existing GAC filter and 
supplied in Sch. 10 316L stainless steel. The piping will be supplied in spool pieces 
for onsite installation, by others.  

 
 

Master Treatment System Control 
 
  PLC based master control panel (same as the existing panel) designed to control 

operation of the sand filters, softeners and carbon filter.  Control panel will monitor the 
flow rate and water usage through the treatment equipment, and will schedule and 
control the backwashing of the equipment based on the backwash program for each 
component. 

 
  Master treatment system control shall consist of the following: 

 
ONE EEMAC 4, 120/1/60 PLC Control panel complete with: 
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- Main disconnect 
- Primary and secondary fusing 
- Control relays complete with bases 
- Allen-Bradley CompactLogix processor with digital input and output cards analog 

input and output card, battery and power supply 
- Wiring terminals 
- Pilot lights 
- PanelView Plus touch-screen operator interface 

 
  Wiring to and from the panel is supplied and installed by others. 
 

TOTAL LOT BUDGETARY PRICE For the Optional Items…………………….CAD$870,000.00 
 
 
Terms: 
 

- Ex-Work, Napier-Reid shops, Markham, ON, Canada 
- Any Tax and duty excluded, if applicable 
- Terms: Net 30 days after receipt of invoices. 
- Payment schedule: 
- 10% upon the receipt of shop drawings by the buyer’s representative 
- 25% upon the arrival of major materials at our shop for filter tank fabrication  
- 20% upon the completion of the filter tank fabrication prior to sandblasting and coating 
- 30% when equipment is ready for shipping  
- 10% upon the arrival of the equipment on site, in good conditions 
- 5% upon successful completion of Acceptance Test based on the electrical/mechanical 

performance of Napier-Reid supplied equipment 
- Delivery: 22 to 26 weeks from approved drawings 
- Drawings: 4 to 6 weeks from approved purchase order 
- Price valid for 30 days. 
- Napier-Reid Ltd. reserves its right to withhold equipment and/or services when payment 

is not received as per our terms, without penalty, not withstanding the terms and 
conditions in the purchaser’ purchase order, tender specifications, or any other 
documents. 

- In the event the purchase order is cancelled, Napier-Reid Ltd. reserves the right to 
receive reimbursement from the purchaser for all costs incurred up to the date of 
cancellation including design, manufacturing, fabrication, shipping, restocking charges 
and a prorated portion of profits. 

 
 
NAPIER-REID LTD. 

  
Peggy Pan, P.Eng., PMP 
Project Manager 



 
WATER TREATMENT PLANT        SHUBENACADIE WTP, EAST HANTS, NOVA SCOTIA  

NAPIER-REID LTD.  
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Note: 
 

1. The stainless-steel face piping and fittings (shop fabricated to maximum possible 
extent), valves and instrumentation will be shipped loose for installation by others. 

2. Filter and softener media will be delivered to site in 0.5 or 1.0 cubic foot bags for 
installation by others. 

3. Butterfly valves will be supplied in accordance with ANSI/AWWA Standard C-504 as 
manufactured by Pratt, Bray or Keystone. 

4. The backwash inlet valves for the sand filters, softeners and activated carbon filter will 
be equipped with upsized actuators to ensure its smooth operation under the high line 
pressure from the supply side. 

5. Sand filter, softener and activated carbon filter tankage interior will be primed and 
epoxy coated suitable for potable water applications.  Exterior of tankage will be 
primed and epoxy coated. 

6. Pressure vessels shall be designed, fabricated and tested as per ASME Sec. VIII, Div 
1 and provided with appropriate code stamp. 

7. Motor starter for brine pump will be provided in plant MCC by others. 
 

 
Exclusions 
 
Napier-Reid Ltd. excludes from its scope of supply the following items: 

 

• Equipment shipping, unloading and storage at the jobsite. 

• Field installation. 

• Interconnecting piping including instrument air piping. 

• Field wiring and conduits, field wire ways. 

• Power, water, chemicals and labor for operating the equipment. 

• Any field and laboratory testing. 

• Field painting if required. 

• Any equipment or services not specifically listed in this proposal. 
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