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Project Information 

What is a District Energy System? 

District energy systems distribute  heat to buildings within a 
service area.  Heat is produced at a centralized plant and 
distributed to buildings through insulated underground pipes.  

District energy systems can provide heat energy more efficiently 
and at a lower cost than individual building heating systems.  

The heat for district energy systems is: 

 Derived from clean, renewable energy sources 

 Stable and reliable 

 Provided to customers at a cost that is comparable to 
conventional energy sources (e.g. natural gas, electricity) 

 Seeks to protect customers from unforeseen spikes in the 
cost of energy. 

Surrey City Centre District Energy 

Lonsdale Energy, City of North Vancouver 



Project Information 

Why is the City considering this? 

• Official Community Plan  

• Community Energy & 
Emissions Plan  

• Envision 2032 community 
sustainability framework 

Supporting RCH 
Renewable district 
energy supports 
Fraser Health 
Authority’s mandate 
to reduce carbon 
emissions from their 
operations while 
lowering costs to 
focus available 
funding on 
healthcare. 

City policy supports the development of clean, low-emission 
renewable energy systems.  This includes: 

District energy is being investigated as a 
means to: 

• Invest in sustainable infrastructure  

• Significantly reduce greenhouse gas 
emissions to achieve our targets 

Reductions of 8,600 to 9,200 tonnes 
CO2 / year are possible 

• Reduce our reliance on fossil fuels 

• Diversify New Westminster Electric 
Utility’s revenue sources 

• Deliver a more even, comfortable heat 
to residential units 

• Maintain low energy costs into the 
future 

Official Community Plan 
Reduce greenhouse gas emissions by 15% by 
2030 (43,000 tonnes CO2 / year) 



Project Context 

What area is being considered? 

• Royal Columbian Hospital (RCH) 

• Sapperton Green (Braid SkyTrain Station area) 

With potential connection to: 

• The Brewery District 

• New and existing buildings along East Columbia Street 
over time (e.g., apartment buildings that currently use 
hot water heating) 

The district energy system would be located in Sapperton. The 
service area would include: 

Initially, RCH and the first buildings at Sapperton Green would form 
the base of the system’s heating load.  Remaining buildings in 
Sapperton Green and potentially the Brewery District would be 
connected over time. 

District energy distribution pipe routing and phasing, from renewable energy 
centre in Brunette Creek Industrial Area to Sapperton neighbourhood 
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Why this area being considered? 

The scale and timing of upcoming projects presents an opportunity 
for a district energy system in the area.  

• Fraser Health is planning a major redevelopment and expansion  
of RCH 

• Large mixed-use developments close to Braid and Sapperton 
Skytrain Stations 

• Significant opportunity to recover a large amount of waste heat 
from Metro Vancouver’s sanitary sewer trunk line nearby 

Can I connect my house to the system? 
Not yet. The cost to bring the system to every home isn’t financially 
feasible at present.  However,  it is cost effective for larger  developments, 
such as Royal Columbia Hospital.   Connections to other local buildings 
could be possible in the future.   

Project Context 

Sapperton Green Royal Columbian Hospital 

Brewery District 
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Royal Columbian Hospital 

Royal Columbian Hospital is redeveloping and 
needs to upgrade to a new heating system.  
 
The hospital expansion will include the following: 

• new acute care tower, mental health building and energy 
centre 

• renovation to existing buildings  

• replacement of the existing steam heating system to 
accommodate a hot water heating system.   

 
The expansion and renovation of the hospital represents a large 
potential customer for the proposed Sapperton District Energy 
System.  Because it has a significant heating requirement, the 
hospital would be a key “anchor” load for the system, which 
favorably impacts the overall feasibility of this project. 
 
Fraser Health Authority is supportive of heat from a district 
energy system supplied either by wood chip combustion or 
sewer heat recovery as long as it reduces the greenhouse gas 
emissions for the hospital and is as cost effective as their 
current heating system which uses natural gas. 
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Royal Columbian Hospital 

Redevelopment - Component A Details  
 

Here’s a look at what’s proposed to be included in the first phase 
of the Hospital’s redevelopment. The approximate timeline for 
Component A foresees detailed design occurring in 2015, with 
construction proceeding in the 2016-18 period, and completion in 
2019.   

1. RELOCATE HELIPORT AND 
CREATE REPLACEMENT PARKING 

2. BUILD NEW MENTAL 
HEALTH BUILDING & PARKING  

3. BUILD NEW  
ENERGY CENTRE 

4. DEMOLISH 
SHERBROOKE BUILDING 



DRAFT What would it look like? 

District energy systems have four components:  
 
1. Renewable Energy Centre (the heating plant) providing 75-80% 

of the annual heating load for the system, with either sewer 
heat recovery or wood chip combustion used in Sapperton 

2. Peak heating boilers powered by natural gas boilers provide 
top-up heat during the coldest days of the year (20-25% of 
annual demand)  

3. Distribution piping connecting the Energy Centre to buildings 
in the service area (i.e. Royal Columbian Hospital, Sapperton 
Green, future development in the area) 

4. Heat exchangers within each building, serving as the interface 
between the district energy system and the building’s space 
heating and domestic hot water heating.  

Distribution piping 

Peak heating boilers 

Heat exchangers 

Renewable Energy Centre 
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How it Works 

Clean wood residue from construction or local land clearing is 
chipped and combusted in high efficiency boilers to produce hot 
water to heat buildings.  These boilers have emission control 
devices on the exhaust system to remove particulate emissions to 
levels well within Metro Vancouver’s air quality guidelines.   
 
While wood chip heating produces some greenhouse gases (GHGs), 
this heat source is considered to be carbon neutral, with no net 
production of GHGs. When trees grow to maturity, they absorb 
carbon dioxide (CO2) equal to the amount that they release at the 
end of their lifecycle (through decomposition or burning). 

Wood Chip Heating 

UBC Bioenergy Research Centre Enderby, BC 

Seattle Steam Heat, WA 
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Clean wood chips from recycled construction are used as fuel for 
the boilers. This does not include garbage, yard waste, trash or 
plastics.  The wood is unpainted, not treated with chemical 
preservatives, and free of non‐combustible materials. Examples 
include: 

 Broken wood pallets and crates 

 Clean dimensional lumber from deconstructed buildings 

 Chipped wood from land clearing 

 Wood waste from sawmills 

Trees are not cut down to supply the fuel. Clean wood waste 
material is diverted from otherwise going to a landfill. 

The Fuel Source 

Wood Chip Heating 

Fuel storage bay at UBC 

Wood chip fuel samples, Enderby 

Wood chips fed into boiler 
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Sewer Heat Recovery 

Interior, Neighbourhood Energy Centre at Southeast False Creek, Vancouver 

Sewer effluent contains heat that can be recovered using a 
“heat pump.”  Effluent flow is chilled by a few degrees Celsius, 
which releases a large amount energy that can be used to heat 
hot water for distribution to buildings.  This is similar to how 
heat is taken from the inside of a refrigerator by means of a coil 
that expels heat at the back of the unit, leaving the inside cooler. 

How it Works 
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Metro Vancouver’s main sewer line serving Coquitlam, Port 
Coquitlam and Port Moody passes through Brunette Creek 
Industrial Area in close proximity to RCH and surrounding 
neighbourhood. 
 
A significant amount of recoverable heat flows through the Metro 
Vancouver sanitary sewer network each day. 
 
In the near term, Metro Vancouver will be improving the capacity 
of the sewer trunk line and upgrading the existing Sapperton 
Pump Station.  Equipment for sewer flow diversion, screening and 
heat recovery is required to produce heat for the system. 

The Fuel Source 

Sewer Heat Recovery 

Schematic showing heat energy capacity of Metro Vancouver’s Fraser West 
Sanitary Sewer Catchment.  The location of the proposed Sapperton District 
Energy System is along this line. 

Sapperton 
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435 Canfor Avenue – Braid Industrial Area 
 
 The City owns two acres of land on Canfor Avenue near Braid 
Street at 435 Canfor Avenue.  This site is located along Metro 
Vancouver’s main sewer trunk line and is large enough to 
accommodate either a sewer heat recovery facility or wood 
chip heating plant. 

 
 Either wood chip heating or sewer heat recovery could be 

used at this site. 

Energy Centre Location 

Aerial view of City-owned 
site at 435 Canfor Avenue 

District energy system 
piping route to Sapperton 
Green and RCH 



DRAFT Air Quality 

Air emission limits have been set and are regulated for boilers and 
process heaters by Metro Vancouver.  Under Provincial legislation, 
Metro Vancouver has the authority to provide air quality 
management in the region.  

Metro Vancouver Air Quality Requirements 

The bylaw also sets limits on 
particulate emissions, carbon 
monoxide, nitrous oxide and 
volatile organic compounds.  
 
Continuous emission 
monitoring equipment is 
required on the exhaust 
system and a regular testing 
program has to be in place.  
 
Prior to start-up, a detailed air 
quality study would be 
required to ensure that areas 
around the facility continue to 
meet Metro Vancouver’s air 
quality requirements.  



DRAFT Air Quality 

Scenario Description 

Business as Usual (BAU) Assumes natural gas is the primary fuel to meet the 
heating demand for buildings in the Sapperton area. 

Wood Chip Heating Clean wood chips are combusted  in high-efficiency 
boilers to produce heat and augmenting this with 
natural gas to meet peak demand on the coldest days. 

Sewer Heat Recovery Heat extraction from Metro Vancouver’s sanitary 
sewer using heat pumps and augmenting this with 
natural gas to meet peak demand on the coldest days. 

Air Quality Impact Study 
The City commissioned an air quality study to analyze the emissions 
impact in the Sapperton area of the two district heating systems 
compared with a business-as-usual scenario (natural gas).  This 
study was completed in March 2014. 

Measure Business as  
Usual Heating 

Wood Chip 
Heating 

Sewer Heat 
Recovery 

GHG Produced 
(tonnes CO2

e / year) 
13,587 4,964 4,301 

GHG Reduction 
(tonnes CO2

e / year) 
- - - (8,623) (9,286) 

Net Reduction from 
BAU (%) 

- - - 63% 68% 

Greenhouse Gas Emissions at Full Buildout 
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Emission Type Business 
as Usual 
Heating 

Biomass 
(grate 

burner) 

Biomass 
(two-stage 
combustor) 

Biomass 
(fluidized 

bed) 

Sewer 
Heat 

Recovery 

Filterable PM2.5 0.07 22.29 6.56 8.51 0.02 
Filterable PM10 0.07 25.85 7.60 9.87 0.02 
Filterable PM  (NOTE 1) 0.07 29.41 8.65 11.23 0.02 

Carbon Monoxide 
(CO) 

9.64 56.90 9.62 18.44 3.05 

Nitrous Oxides (NOx) 11.38 23.68 10.34 19.87 3.60 
Sulfur Dioxide (SO2) 0.070 2.25 2.25 2.25 0.02 
VOC  (NOTE 2) 0.63 1.74 1.74 1.71 0.20 

Other Estimated Emissions at Full Buildout (tonnes / year) 

Conclusion 

Sewer heat recovery achieves the lowest air emissions when 
compared to business-as-usual and wood chip (biomass) heating.  
Both renewable energy systems yield significant reductions in 
greenhouse gas emissions compared to business as usual. 
 
If a wood chip heating system is selected, a two-stage combustion 
system (or equivalent) should yield fewer emissions and could 
achieve the particulate (PM) requirements of Metro Vancouver’s 
Bylaw 1087 as long as an electrostatic precipitator (ESP) is also 
used.  ESPs are rated at 90-99% efficiency in terms of emissions 
control. 

NOTE 1: Inhalable particulate matter (PM10) and fine particulate matter (PM2.5) is a concern from a 
public health perspective as fine particulates are a potential lung irritant.  Typical sources of PM in 
Metro Vancouver are diesel emissions from heavy duty vehicles, local combustion from industrial 
sources, and domestic fireplaces. 
 
NOTE 2: Volatile Organic Compounds (VOCs) are a concern from a regional air quality perspective, 
particularly VOC emissions that are photo-reactive (i.e., they respond to sunlight to form smog).  
Sources of VOCs are widespread and include enamel paints, hairsprays, fast-drying inks, gasoline 
stations, auto refinishing and combustion sources. 
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Financing 

How could the system be financed?  
 
As with any large utility investment, low-interest loans pay for the capital 
investment in plant and equipment, as well as the distribution piping 
network. To keep heating rates affordable for the customers, these costs 
would be recovered over the life of the plant and equipment, typically 30 
years. The normal utility rate charged to customers pays for the loan 
interest costs on the capital investment, as well as operation and 
maintenance costs during the life of the system. 

Implementation Costs 
 
Our most recent analysis shows total capital costs for the proposed District 
Energy System over a 30-year period are between $28 - $40 million.   

• Capital costs for business-as-usual systems are lower due to the 
relatively low prices for small-scale natural gas boilers and air units 
for common area ventilation.  

• Fuel costs for business-as-usual systems are more expensive than 
renewable energy options due to the expectation that conventional 
energy costs will increase.  

• The risk of fuel cost increasing is significantly higher for business-as-
usual heating systems than with renewable fuels (wood).  The only 
commodity input for sewer heat recovery is electricity to run the 
heat pumps. 

 

These costs are being further refined and preliminary heating rates for 
potential customers of the district energy system are currently being 
prepared.  This work will be integrated into the business case. 

Component Business as Usual 
(Natural gas/electricity) 

Wood Chip 
Heating 

Sewer Heat 
Recovery 

Capital Costs 15% 30% 36% 
Commodity and Other 
Variable Costs 65% 35% 38% 

Fixed Operating and 
Maintenance Costs 20% 35% 26% 

30-Year Lifecycle Cost Breakdown (% of total lifecycle costs) 



DRAFT FAQs 
Will it impact taxes?  
No. Capital and operating costs for the system would be recouped through a 
monthly or bi-monthly charge to customers that are connected to the system.  There 
is no impact on residential or commercial property taxes.  
 
Will it affect electrical rates?  
No. The district energy system (DES) will not affect rates charged for electric power 
by New Westminster Electric Utility. Customers connected to the Sapperton District 
Energy System will pay a heating charge to the DES utility. For DES customers, their 
monthly or bi-monthly bill will replace what they would normally pay for natural 
gas and/or electric space heating. 
 
Can the combustion of wood chips drift to include solid waste, i.e., 
garbage? 
No. These options under consideration do not include a ‘waste-to-energy’ 
incinerator, which produces heat or electricity from the combustion of solid waste.  
It will not be possible to convert the boiler systems at the renewable energy centre 
to use solid waste of any kind. 
 
Which option does City Council and the City’s Electric Utility support? 
The Electric Utility Commission would prefer the sewer heat recovery if it is shown to 
be economically feasible. City Council is waiting for recommendations from the 
district energy business case that is being finalized before stating a preference 
 
Would this low cost energy be available outside of the major 
development projects, e.g., older residential buildings, and what 
would be required to connect from existing heating systems? 
Yes, the heat would be available to buildings throughout the service area. The cost to 
connect to the system would be the responsibility of developers or building owners. 
In terms of the delivered cost of energy, the district energy utility would strive to 
achieve an energy price that is no more than the cost of conventional energy sources 
such as natural gas.  
 
Would it cost a lot for a building to convert to these heating systems? 
The cost to convert would depend upon the age and condition of the existing 
building.  In some cases, modifications to the building’s internal heat distribution 
system may be required.  If the building already has a hot water space heating 
system, these modifications would likely be less.  
 
Can air conditioning be included as a ‘heating’ option? 
Yes, but due to the Lower Mainland’s short cooling season, most buildings do not 
require space cooling.  Analysis to date has not considered cooling as part of the 
system’s objectives.  Commercial office buildings, however, do have a stronger 
demand for space cooling than residential buildings.  The next stage of work will 
explore the technical and cost implications of providing cooling energy as well as 
heating within the overall system. 
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What is the lifespan of the system and what are the associated 
maintenance costs? Is sufficient budget in place? 
The major infrastructure components of the system, such as the heating plant and 
distribution piping have life spans that range from 30-50 years.  Other components 
have a shorter renewal cycle. Our analysis uses costs based upon an average lifecycle 
for district energy plant and equipment at 30 years.  Lifecycle capital costs and 
yearly operation and maintenance are also included in the economic model. 
 
Is the system profitable or will it cost the City money? 
The financial model assumes that all project costs (capital, operating and fuel) will 
be recovered through the utility charges, which is the standard approach for all 
utilities. If a regulated utility model is used, there would be a fair return on 
investment paid to the City that is included in utility rates. 
  
Is the wood chip technology proven? 
Yes.  Wood chip heating systems are in opertation throughout the Pacific Northwest 
and in other parts of North America in applications such as educational institutions, 
government facilities and industrial applications as well as municipal systems such 
as in Revelstoke and Enderby. In Europe, these heating systems are common 
 
Is there enough capacity for the hospital and the Sapperton Green 
development? 
 Yes, the system would be designed to accommodate both areas with additional 
capacity to service the remaining buildings to be developed in the Brewery District 
and potentially other building near East Columbia Street. 
  
What is the time frame of this project? 
This will depend on how quickly Fraser Health Authority is able to move forward 
with the RCH development. The District Energy System could be in place by 2018-
2019, subject to Electric Utility and City Council approval. 
  
What are the future expansion opportunities for the system? 
Over time, the system could potentially deliver district heating to larger industrial 
clients in Braid Industrial Area and properties in Coquitlam that are in proximity to 
the proposed renewable energy centre at 435 Canfor Avenue. 
 
What are the other possibilities for alternative energy? 
Building-scale renewable energy systems can also be incorporated into new 
construction (e.g., air-source heat pumps, solar hot water heating), but capital and 
operating costs for building owners and developers are higher. 
The advantage of connecting new buildings to a district energy utility for building 
owners and developers is that they can avoid the costs associated with installing 
their own renewable heating systems, or conventional heating systems, by 
connecting to a neighbourhood-scale system.  
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What are the environmental benefits of the system? 
The two major benefits are a significant reduction in the production of greenhouse 
gases, which have been shown to be dangerously impacting the earth’s climate, as 
well as a significant reduction of the use of non-renewable fossil fuels, the 
extraction of which is increasingly causing damage to earth and water resources. 
  
Are the wood chips clean and how will they be delivered to site?  
As part of the City’s technical investigations, a number of potential suppliers were 
reviewed to confirm a local supply and low costs. The chips would likely be delivered 
by truck, approximately 2-3 truck per day in the peak heating season, and the 
supplier would need to meet stringent requirements on wood chip quality, 
particularly to ensure that there are no contaminants present. 
 
Where are the wood chips shipped from and what are the shipping 
emissions? Can enough be purchased / sourced locally? 
The wood chip supply would come predominantly from within the Lower Mainland.  
This includes waste wood from urban sources such as construction or 
deconstruction of buildings and chipped wood from local land clearing. 
A wood chip heating facility would require delivery of two truckloads per day, on 
average.  GHG emissions from truck deliveries have not yet been included in our 
analysis.  However, an estimation of this amount will be calculated as part of the 
final district energy business case. 
  
Would the sewer provide enough heat versus the wood waste? 
Yes, the annual heating requirement at full buildout of the service area was 
determined, and the system has been designed to provide adequate heat for the 
predicated energy demand.  Included within this is the required temperature of the 
heat in the distribution pipes that is delivered to major customers on the system, 
such as Royal Columbian Hospital.    
  
Could Metro Vancouver put the Central Valley Greenway along the 
sewer route after they dig it up? 
Portions of the Central Valley Greenway are near the existing Metro Vancouver 
sanitary sewer trunk line that serves the northeast sector. This line runs alongside 
Brunette Creek in the Sapperton area and it is expected that the Greenway route 
would not be affected. 
  
If the City is considering big heat pumps, why not use the Fraser 
River?  
During the pre-feasibility stage of analysis (2011-12), a number of heating options 
were explored, including ground-source (geo-exchange) systems and river-source 
(heat pump) systems.  These options were deemed not economic to utilize for the 
proposed Sapperton District Heating System.  For heat-pump based systems, our 
analysis determined that sewage heat recovery is far more economically feasible 
than river-source or ground-source heat recovery. 



DRAFT Next Steps 

Over the next few months… 

UBC Bioenergy Centre, Campus District Energy 

• Complete financial model, capital phasing plan and 
preliminary utility rate design 

 
• Identify preferred renewable energy option 

 
• Investigate grant funding / low interest financing 

 
• Consult stakeholders including Metro Vancouver, Fraser 

Health Authority, Sapperton Green and Brewery District and 
local businesses and residents 
 

• Analyze alternative DES governance and ownership 
models.  Hold a workshop with Council and Electric Utility 
Commission to discuss alternative models 
 

• Present the Sapperton District Energy Business Case for 
Electric Utility Commission and Council review 
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