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This document entitled tChetwynd Recreation Centre: Heat Recovery and Gas Conservation 

Studyu was prepared by Polar Engineering to investigate efficiency measures at the Chetwynd 

Recreation Centre on behalf of the District of Chetwynd. 

This report is intended solely for the District of Chetwynd. Any use of the report, reliance on the 

report, or decisions based upon the report, by a third party are the responsibility of those third 

parties unless authorized in writing by Polar Engineering. In no event will Polar Engineering be 

liable for any indirect, special incidental, consequential or other similar damages or losses, 

gZaViZY id i]Z XdciZcih d[ i]^h gZedgi WZ^c\ jhZY [dg ejgedhZh WZndcY i]Z heZX^wX hXdeZ VcY

limitations of this report. 

Copyright Polar Engineering Ltd, 2023.  All rights reserved.  No part of this document may be 

reproduced, stored in a retrieval system, or transmitted in any other form or by any means, 

electronic, mechanical, photocopying, recording, or otherwise, without the prior written 

permission of Polar Engineering Ltd, Victoria, British Columbia, Canada. 
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This section has been prepared to provide a high-level summary of the Energy Study 

findings and engineering analysis performed for the Chetwynd Recreation Centre. The 

information presented below is described in further detail throughout the Report. 

The Chetwynd Recreation Centre (CRC) is located in Chetwynd, BC and is owned  by 

the Peace River Regional District and operated by the District of Chetwynd. The facility 

has one NHL sized ice surface, a six-lane curling sheet, aquatic centre, fitness area, 

running / walking track, various courts, and a bistro. The District of Chetwynd hired 

Polar Engineering to conduct a detailed engineering analysis at the CRC to identify 

energy conservation measures (ECMs) that will achieve utility cost savings and 

reduce greenhouse gas (GHG) emissions of the facility. This will be achieved through 

recovering excess heat produced by the refrigeration plant, which is currently 

released into the atmosphere through using the outdoor condenser.  

The following energy saving opportunities were identified and analyzed: 

1. Desuperheater Integration w/ DHW Systems: Install a desuperheater in the 

ammonia refrigeration plant which will capture waste energy from the 

superheated ammonia compressor discharge. This high-temp heat recovered 

by the desuperheater will be used to preheat the potable, domestic hot water 

(DHW) on the arena side of the facility. This will significantly reduce the DHW 

natural gas load of the facility.  

2. Dehumidifier Setpoint Optimization: Implementation of a floating dewpoint 

setpoint for the gas-fired dehumidifier which resets based on ambient 

conditions. This will reduce the natural gas load of the system while ensuring 

patron & skater comfort year-round. 

3. Heat Recovery using Site-Specific Heat Pump: Replace the aging Multistack 

heat pump serving the pool with an industrial grade, low-GWP site-specific 

heat pump of increased capacity and efficiency. This new system will also be 

integrated with the ice plant to recover additional free heat, further offsetting 

the load of natural gas boilers on site. 

4. Low Flow Showerhead Retrofit: Replace all existing showerheads with low-flow 

fixtures, therefore reducing the DHW heating load and facility water 

consumption.  
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The analyzed ECM outcomes are summarized as follow: 

Estimated capital costs of the ECMs are shown below. It is important to note that an 

teffective paybacku period has been presented which accounts for known and 

expected escalation of energy rates and carbon taxes. The base case cost for ECM#3 

is to replace the existing Multistack unit with an identical unit with no additional 

integrations.  

Implementing these mechanical and control measures will reduce natural gas 

consumption by 23%, GHG emissions by 22%, and save ~$28,000 annually. Other 

benefits include water savings of ~2,000,000 L annually, reduced equipment runtime, 

increased system redundancy, and improved reliability.  

Implementing these ECMs will make the Chetwynd Recreation Centre one of the most 

energy efficient recreational facilities in BC and ensure sustainable recreation for the 

residents of Chetwynd and surrounding areas for years to come. 
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1. Introduction 

1.1 Client Contact 

Steve McLain   

Chief Administrative Officer  

smclain@gochetwynd.com , 250-401-4100 ext. 104 

4512 N Access Rd, Chetwynd, BC V0C 1J0 

1.2 Consultant Info 

Polar Engineering Ltd. is a comprehensive design, project management, 

commissioning, and consulting engineering firm which specializes in obtaining grant 

funding to install site-specific heat recovery systems at refrigeration plants. 

At Polar, we focus on engineering state-of-the-art refrigeration and HVAC systems. 

This combination has allowed us to become world leaders at recovering waste heat 

from cooling plants to offset 30% - 100& d[ V [VX^a^insh CDC Zb^hh^dch, and substantially 

reduce utility bills at the same time. 

Our primary clients are ice arenas, recreation centers, and industrial applications, 

though we are also active with other sectors.  

To ensure that our clients spend the least to realize the most, Polar has formed strong 

partnerships with various grant funding programs. This process allows our clients to 

realize the largest GHG and utility-cost reductions for the smallest capital investments, 

thereby maximizing financial return on investment. 

Legal Name:   Polar Engineering LTD. 

Principal:   Ian Welle, P.Eng. r ian@polareng.ca 

Address:   300-722 Cormorant St. Victoria, BC V8W 1P8 

Phone Number:  778-700-1086 

Work Safe BC #:  794442533BW0001 
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1.3 Project Objectives 

The purpose of this report is to outline how the District of Chetwynd is a prime 

candidate for the FortisBC Custom Efficiency Program funding for the implementation 

of gas conservation measures. 

These energy savings will be beneficial to the District of Chetwynd and British 

Columbia as a whole through the aligned targets of energy conservation and GHG 

reduction.  

Polar met with The City staff on October 4th, 2023, to kick-off this Energy Study project. 

The following objectives and win conditions were noted: 

Primary Objectives: 

� Reduce natural gas consumption.  

� Reduce operating costs.  

� Investigate the use of heat pumps and waste heat technologies at 

Chetwynd.  

1.4 Methodology Overview 

Throughout this study, Polar has analyzed the past, present, and future energy 

demands of the facility and outlined how the proposed energy conservation 

measures (ECMs) will result in energy savings and greenhouse gas reductions. 

Polar has developed proprietary excel-based energy models to estimate the energy 

consumption of the base case and proposed system at the facility, as well as relevant 

key performance indicators for the proposed system. A copy of the site-specific 

energy model for this study is available as a separate Workbook to accompany this 

report. 

Polar staff visited the facility in-person on October 4th, 2023, to gather the following site 

information. 

� Equipment specifications and age 

� Overall operations of the site 

� Operator feedback on existing systems 

� Ice plant compressor runtimes 

� DDC screenshots 
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This study meets the ASHRAE Level 3 grade study quality with Class C cost estimates 

including major equipment costs estimated by local vendors or contractors. 

1.5 Grant Program 

The FortisBC Custom Efficiency Program (CEP) is designed to help commercial and 

industrial customers achieve energy-efficiency improvements in their buildings, 

facilities, or processes. The CEP program helps customers invest in high-efficiency 

equipment to save energy, costs, and greenhouse gas emissions. 

The program will cover 75% of the cost of an energy study, with the remaining 25% 

covered upon successful completion of at least one recommended energy 

conservation measure. The implementation incentive offered is the lesser of the 

following: 

� $6/GJ saved over the measure life. 

� 75% of the invoiced project costs. 

� $500,000 per project. 

1.6 Acknowledgment 

Polar Engineering would like to thank Stephen McLain, Robin Langille, and the rest of 

the staff at the Chetwynd Recreation Centre, for their support and assistance 

throughout the completion of this project. 

Additionally, Polar would like to thank our industry collaborators at Fraser Valley 

Refrigeration, ClimaChange Solutions, Mayekawa and Bitzer for their technical and 

budget-costing support to our work. 

Finally, we thank FortisBC and the CEP program team for their continued support with 

these projects. 
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2. Facility Description 

2.1 Overview and Schedule 

 4552 North Access Road, Chetwynd, BC V0C 1J0 

The Chetwynd Recreation Centre provides recreational, leisure and social activities to 

the residents of Chetwynd and the entire Peace River Regional District. The facility is 

operated by the District of Chetwynd and consists of one NHL sized ice sheet, a 6-lane 

curling sheet, a fitness studio, running/walking tracks, various sporting courts, and a 

bistro.   

ThZ ?M?sh deZgVi^dcVa ]djgh VgZ hiViZY WZadl VcY lZgZ dWiV^cZY [gdb i]Z ?M?

website and through working with facility staff:  

Arena Weekdays (Monday r Friday): 6:30am r 9:00pm 

Pool Weekdays (Monday r Friday): 6:30am-9:30pm 

Weekends (Saturday, Sunday): 10:00am-5:00pm 

The ice rink is operational from September r the last week in March. The pool is 

operational year-round, shutting down only for three weeks each August.  
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2.2 Utility Rates 

The Chetwynd Recreation Centre has one natural gas meter and one electrical meter 

that tracks the energy consumption for the entire facility. 

FortisBC Account #: 4417763 

The utility rates used in this energy study are in line with the standard rate structures 

from the respective supplier of each utility. Known carbon tax increases and 

estimated utility escalation rates are applied to the project lifecycle analysis. Notable 

values are shown in the table below and an attached appendix shows the lifecycle 

rates in annual detail.  

2.3 Mechanical Systems  

There are five distinct mechanical heating systems on site pertaining to the 

heating/hot water (HW), domestic hot water (DHW) and facility energy recovery loop 

(ER) as presented in the table below.  

Arena-DHW The Arena-DHW loop is heated by one gas-fired boiler. This system 

provides DHW for all the fixtures on the arena side of the facility as well as 

providing heated Zamboni water.  

Arena U HW  The Arena-HW loop is heated by one gas-fired boiler. This system 

provides hot water to [^kZ ]ZVi gZXdkZgn jc^ih )DMQsh* VcY bjai^eaZ [Vc

coil units.  

Discount Rate 6%

Today Gas Rate 7.030$          per GJ with annual escalation at 3%

Today Elec Rate 0.0614$        per kWh with annual escalation at 3%

Today Power Rate 12.50$          per kW with annual escalation at 3%

Today Water Rate 0.0013$        per L with annual escalation at 3%

Today Sewer Rate 0.0017$        per L with annual escalation at 3%

First Year of Savings 2024 including Carbon Tax of 80$              $/tonne
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Pool-HW The Pool-HW loop is heated by two gas-fired boilers. The system provides 

hot water to AHU-1, AHU-2, leisure pool, swirl pool and unit heaters on the 

pool side.  

Pool - DHW The Pool-DHW loop is heated by one gas-fired water heater. This system 

provides DHW for all the fixtures on the pool side of the facility.  

Facility-ER Loop The CHW loop from AHU-1 and AHU-2 feed into the existing Multistack 

heat pump and are used to offset the natural gas usage of the pool-HW 

loop.  

The following table provides a summary of the relevant gas-fired heating equipment 

at the facility which was considered in this analysis.  

Modulex Boiler This is the main boiler on the arena side of the 

facility. It provides heating to the arena-HW 

and arena-DHW loop.  

1,000 MBH 

A.O. Smith Water Heater

(x2) 

Provides secondary heating to the arena-

DHW loop.  

400 MBH 

each 

Advanced Thermal 

Hydronics Boiler  

This is the lead boiler on the pool side of the 

facility. It provides heating to the pool-HW 

loop. 

1,799 MBH 

Advanced Thermal 

Hydronics Boiler 

This is the lag boiler on the pool side of the 

facility. It provides heating to the pool-HW 

loop. 

900 MBH 

GSW Water Heater Provides heating to the pool-DHW loop. 340 MBH 

AHU-1 Rooftop gas fired unit which serves the 

running track and mezzanine. 

120MBH 

AHU-2 Rooftop gas fired unit which serves the 

boardroom multipurpose rooms.  

84 MBH 

AHU-3 Rooftop gas fired unit which serves the 

squash court.  

120 MBH 

AHU-4 Rooftop make up air unit which serves the 

main foyer kitchen makeup.  

405 MBH 

AHU-5 Rooftop gas fired unit which serves the fitness 

centre.  

123 MBH 
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2.4 Refrigeration Plant 

The cooling requirements for the one NHL sized rink and curling sheet are provided by 

an ammonia refrigeration plant. A detailed list of the existing key components in the 

refrigeration plant are shown in the table below.   

C-1  Ammonia Compressor Model: Mycom N6WB 

Capacity: 83 TR 

Motor: 100 HP 

C-2 Ammonia Compressor Model: Mycom N6WB 

Capacity: 83 TR 

Motor: 100 HP 

EC-1 Evaporative Condenser Model: BAC VC1-N230 

Capacity: 2,213 MBH 

HX-1 Chiller Model: MK15BW-FD 

Capacity: 900 MBH 

Warm Side Fluid: Brine  

Cold Side Fluid: Ammonia 

HX2 Underfloor Heat Exchanger Model: MK15BW-FD 

Capacity: 130 MBH 

Warm Side Fluid: Ammonia 

Cold Side Fluid: Brine 
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3. Baseline Energy Analysis 

3.1 Electricity Consumption 

The Chetwynd Recreation Centre has one electric meter. The electrical consumption 

baseline is based on historical data from Jan-2021 through December-2022, with the 

exclusion of the period January-2021 through March-2021 due to the irregular 

operations resulting from COVID-19 public health restrictions.  The annual baseline 

electrical consumption is ~1,600,00 kWh. 

3.2 Natural Gas Consumption 

The Chetwynd Recreation Centre has one gas meter. The natural gas consumption 

baseline is based on historical data from January-2021 through December-2022, with 

the exclusion of the period January-2021 through March-2021 due to the irregular 

operations resulting from COVID-19 public health restrictions.  The annual baseline 

natural gas consumption is ~11,300 GJ/year.  
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The annual natural gas consumption is broken down by end uses in the graph below.  
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3.3 Heat Available from the Ice Plant 

The Chetwynd Recreation Centre has one ammonia refrigeration plant, with two 

compressors. Compressor runtimes used in this analysis were determined through the 

refrigeration logbooks. 

The heat of rejection is determined based on actual operating conditions of the plant 

including the exact compressor model, the system commissioning parameters, 

cooling jacket design, and the observed monthly runtime gathered from the 

compressor logbooks on site. It accounts for the heat extracted from the ice surfaces 

as well as the direct heat from compressor work. The heat produced by the ammonia 

refrigeration system can be utilized to offset the natural gas usage of various 

amenities on site. Based on our analysis there is currently ~3,700 GJ of heat which can 

be recovered from the refrigeration plant.  
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3.4 Existing Heat Recovery 

The Chetwynd Recreation Centre ice plant has multiple existing heat recovery 

systems which have been summarized in the table below. 

4. Energy Conservation Measures 

4.1 ECM 1: Desuperheater Integration w/ DHW Systems 

Domestic hot water for the arena plumbing fixtures system is provided by one 

Modulex natural gas boiler. This system also provides DHW to the Zamboni system on 

site. There are two A.O. Smith water heaters that provide downstream secondary 

heating for the DHW system. There are currently no energy recovery measures 

implemented to reduce the arena-DHW natural gas load.  

Underfloor Heat Exchanger 

(HX-2) 

Heat is extracted from the ammonia and is transferred into a 

brine loop. Based on our site visit and speaking to operators 

this condenser is not currently operational.  

Multistack Heat Pump  The CHW loop from AHU-1 and AHU-2, which provides 

dehumidification and space cooling to the natatorium (pool 

deck) feeds into the evaporator of the Multistack unit. This 

recovered heat is used to offset the natural gas usage of the 

pool-HW loop. Amenities on this loop include: 

- AHU-1 OA Preheat Coil  

- AHU-1 Heating Coil 

- AHU-2 OA Preheat Coil 

- AHU-2 Heating Coil  

- Leisure Pool Heat Exchanger 

- Swirl Pool Heat Exchanger 

- One small unit heater  
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The base case for this system is business as usual.  

The ammonia refrigeration plant at Chetwynd Recreation Centre generates a 

significant amount of heat each month while providing adequate cooling for the 

[VX^a^insh ild ^XZ hjg[VXZh. O]Z dcan gZ[g^\ZgVi^dc eaVci ZcZg\n gZXdkZgn bZVhjgZ

installed at the facility is an underfloor heat exchanger (HX2), which is currently not 

operational.  

Polar is proposing the installation of an ammonia desuperheater that can recover 

high-grade heat from the refrigeration plant and send it to the arena DHW system. 

Please refer to the figure below for a schematic of the desuperheater integration.  
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The desuperheater will extract energy from the superheated ammonia at the 

compressor discharge, cooling but not condensing it before it reaches the existing 

evaporative condenser. The recovered heat will be used to preheat the domestic cold 

water, therefore reducing the load on the existing evaporative condenser as well as 

the natural gas boiler which provides DHW to the arena and Zamboni system on site.  

The graph below shows the baseline vs. proposed DHW natural gas consumption on 

the arena side of the facility. The baseline values (blue) will be reduced to the 

proposed values (green) shown, saving roughly half of the system's natural gas 

consumption. 

The energy savings for this measure are summarized in the table below. The water 

and electrical savings come from the evaporative condenser on site operating less 

because energy will be recovered through the desuperheater.  
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O]Z Xdhi Zhi^bViZ [dg A?I$1 XdbZh [gdb LdaVg Ac\^cZZg^c\sh egZk^djh ZmeZg^ZcXZh

installing desuperheaters at refrigeration plants across Western Canada. The key 

capital cost metrics are shown in the table below. Please note that professional fees 

and contingency are not included in this estimate.  

4.2 ECM 2: Dehumidifier Setpoint Optimization  

One Munters A30 desiccant dehumidification unit serves the arena, maintaining 

temperature and humidity setpoints within the arena. Doing this ensures that the 

arena has great ice conditions while also being comfortable for patrons. The 

dehumidifier heating requirements are met through a direct fired gas burner.  
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ECM #2 pertains to optimizing the control logic of the desiccant dehumidifier serving 

the arena controlling to a dynamic dewpoint (DP) differential rather than the static 

relative humidity (RH) setpoint as existing. The control setpoint will have a minimum 

and maximum range. The DP will float in this range based on outdoor conditions in 

order to optimize the energy consumption while maintaining optimal ice conditions 

for skaters & spectators. The table below provides key system parameters:  

LaZVhZ gZ[Zg id i]Z iVWaZ WZadl [dg V hjbbVgn d[ i]Z bZVhjgZsh ZcZg\n hVk^c\h.

Currently the dehumidifier is only serving the arena, but it was sized to provide 

dehumidification to the curling sheet as well. The facility is planning on expanding the 

existing dehumidifier ducting to the curling rink. Since the dehumidifier setpoints will 

be optimized and the unit will be operating more efficiently further energy savings will 

be noticed in the future.  

Dew Point Range 0.4°C (32.8°F) 3.1 r 5.2°C 

(36.7 r

40.6°F) 

Controlled reset of 

the dew point 

setpoint based on 

NHL-acceptable ice 

conditions and fog 

avoidance. 

Relative Humidity 

Range 

45%, static. 53 r 61%,  

floating 

Allows the RH to 

float up to a defined 

maximum. 
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The cost estimate for ECM#2 comes [gdb LdaVg Ac\^cZZg^c\sh egZk^djh ZmeZg^ZcXZh

completing similar control optimizations on arena dehumidifiers across British 

Columbia. The key capital cost metrics are shown in the table below. Please note that 

professional fees and contingency are not included in this estimate.  

4.1 ECM 3: Site-Specific Heat Pump  

The natural gas load of the pool-HW loop is met through two Advanced Thermal 

Hydronics gas fired boilers, described in section 2.3 of this report. The CHW loop from 

AHU-1 and AHU-2, which provide dehumidification and space cooling to the 

natatorium (pool deck) feeds into the evaporator of an existing Multistack unit and 

offsets the pool-HW loop load. The existing Multistack unit is shown in the figure below.  
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The baseline natural gas offset through the Multistack unit is shown in the graph 

below.  

Since there is a substantial amount of heat available from the refrigeration plant 

annually, ~3,700 GJ, this excess heat can be recovered to further offset the natural gas 

requirements of the pool-HW loop which serves various amenities described in 

section 2.4 of this report.  

The base-case for this measure is replacing the existing Multistack unit with an 

identical unit which has the same capacity. The refrigerant used in the existing 

Multistack heat pump is R-410A which has a GWP of 1,890. Based on new refrigerant 

regulations and laws coming into effect there is a mandate to use refrigerants which 

have a GWP of 750 or less. Therefore, the replacement Multistack unit would use R-

454B as a refrigerant which has a GWP of 467. The cost for the base case is $159,000 

and was obtained through working with ClimaChange Solutions. 

The proposed system for this measure includes replacing the existing Multistack unit 

with a site-specific heat pump (SSHP) which operates using a low-GWP refrigerant at 

condensing temperatures high enough to meet the boiler loop setpoint at the facility. 
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This new unit will have increased capacity and efficiency compared to the Multistack 

unit. 

The heat pump will recover heat from the CHW loop from AHU-1 & AHU-2 as well as 

recovering heat from the refrigeration plant. Preliminary unit specifications and 

performance are described below: 

Compressor 2 x Bitzer 6FEH-50Y-40P 

Condenser 370 kW 

Subcooler 72 kW 

Refrigerant R513A 

Coefficient of 

Performance (COP)

5.4 

Approx 85% of the heat available from the heat pump will be provided by the 

condenser, with temperatures ranging between 48-55°C. The condenser of the heat 

pump will offset the pool-HW loop requirements. The remaining 15% of the heat is 

provided by the subcooler with temperatures ranging between 30-50°C. The 

subcooler will offset the pool-DHW requirements by providing DHW preheat. An 

integration schematic is shown below.  
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The proposed natural gas offset through the proposed SSHP is shown in the graph 

below. We expect the vast majority of the pool heating and pool ventilation load to be 

offset by the new system. 
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Polar Engineering designs SSHPs in-house. This is an entirely custom and industrial 

approach to heat pump design using industrial equipment and practices. As the 

design engineers, we provide detailed engineering drawings and specifications for the 

heat pump and associated integration work; refrigeration and mechanical, which can 

then be tendered or direct awarded to a local refrigeration contractor to be built and 

supplied. An example of a site-specific heat pump is shown below.  

As part of this energy study, careful consideration was placed on the ideal refrigerant 

[dg i]Z [VX^a^insh adVY egd[^aZ VcY eZg[dgbVcXZ gZfj^gZbZcih.

Based on the load profiles of the facility and the operational requirements of the site, 

we recommend a low-GWP synthetic refrigerant such as R513A. This specific 

refrigerant product is new to the Canadian market and offers performance 

advantages aligned with this application. R513A has an A1 classification, thus requiring 

no special conditions beyond familiar alternatives. This refrigerant is not flammable, 

has a low toxicity.

The energy savings and electricity savings for this measure are summarized in the 

table below. The increased electrical load to power the heat pump compressor is 
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partially offset by the reduced runtime of the evaporative condenser, as less energy 

will be rejected to the atmosphere. The water savings come from the evaporative 

condenser operating less since a substantial amount of energy will be recovered from 

the refrigeration plant.  

The SSHP adds redundancy to the heating systems, as the existing boilers and water 

heaters will remain in place for backup heating. The SSHP will also allow the facility to 

expand upon the energy recovery loop in the future. There will still be ~1,800 GJ of 

energy left annually to recover from the refrigeration plant to further offset loads on 

the pool-HW loop. The graph below shows the monthly amount of heat still available.  
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The cost estimate for ECM#3 comes from Fraser Valley Refrigeration. The key capital 

cost metrics are shown in the table below. Please note that professional fees and 

contingency are not included in this estimate.  

4.1  ECM 4: Install Low Flow Shower Head Fixtures 

All the showerheads at the Chetwynd Recreation Centre have a shower fixture 

specification of 2.5 GPM. 

The base-case for this measure is business as usual.  

Polar proposes to replace all the high-flow showerheads (2.5GPM) with low-flow 

fixtures which are rated at 1.5 GPM. This will lead to a reduction in water consumption 

as well as a reduction in the DHW heating load. The measurement and adjustment of 

water pressure, along with quality showerhead selection, will yield good occupant 

experience. 

The energy savings for this measure are summarized in the table below:  
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Implementing this energy conservation measure will not only lead to natural gas 

savings but will also substantially reduce water consumption. This is especially 

important for the District of Chetwynd since they are currently in a severe drought.  

The cost estimate for ECM#4 hiZbh [gdb LdaVg Ac\^cZZg^c\sh egZk^djh ZmeZg^ZcXZ

completing showerhead replacements at various facilities across British Columbia. 

The key capital cost metrics are shown in the table below. Please note that 

professional fees and contingency are not included in this estimate.  

5. Measure Summary and Recommendations 

Polar Engineering recommends that the Chetwynd Recreation Centre implement all of 

the evaluated ECMs in this report. The recommended order of implementation is 

shown in the table below. This strategy will first prioritize demand load reductions 

followed by waste heat recovery. 
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As a bundle, these measures will have a major impact on the natural gas 

consumption and GHG emissions at the CRC, while having a slight impact on the 

electrical consumption. The measures will also result in significant water savings for 

the facility. These energy results are summarized below.  

The detailed financial metrics for each measure can be seen in the table below.  

Please note that the capital cost values shown above are Class C (+/-30%) and do 

not include professional fees or budget contingency. For budgetary purposes, it is 

recommended that the following financial factors are applied to the capital costs 

shown above: 

� 10% annual escalation of all equipment costs from the date of this report. 

� 10% of capital costs for engineering fees. 

� 5% of capital costs for construction management 

� 15-30% of capital costs for contingency 

Additionally, the effective payback periods shown account for the estimated CEP 

incentive from FortisBC, as well as relevant utility costs, utility rate escalations, 

escalating carbon tax, and carbon purchasing throughout the lifetime of the 

measures. The detailed annual breakout of these factors is appended.  
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The cumulative-sum table below shows the progression of costs and key savings in 

the recommended order of implementation.  

6. Conclusion 

Polar Engineering recommends the implementation of all ECMs described in this 

report. These measures will help reduce the overall energy demand of the Chetwynd 

Recreation Centre and improve the efficiency of the mechanical systems on site 

without compromising optimal indoor conditions for facility longevity and patron 

comfort. Implementing these energy projects will 

 and GHG emissions by 22%. 

Polar Engineering would like to thank the District of Chetwynd and the FortisBC team 

for the opportunity to provide this Energy Study Report. If you have any questions or 

require further information presented in this report, please Ydcsi ]Zh^iViZ id contact us. 

We are happy to help.
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